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Tur history of the marine engine has _ to be compiled. 
The materials are no doubt available, but they cannot be 
collected and put together without the assistance of the 
descendants or successors of the men who, by their genius 
and their perseverance, taught the world that:steam could 
be used to propel ships. Much has no doubt been written 
from time to time on the subject; but nothing like a com- 
plete and useful narrative of the progress of the art of 
constructing marine engines has ever been published, and 
we say this without the least desire to ee the works 
of such men as Bourne. The difficulties which lie in the 
way of preparing something more exact aud thorough 
than anything that has yet been printed increase daily; 
but there is yet time to produce a work much needed—a 
work that ought to be written. But to its composition 
must be brought the aid of the great modern firms build- 
ing marine engines. The materials for the work are stored 
up in the books and the drawing-offices of these firms; and 
unless their records are rendered accessible. it will be im- 
possible to produce anything better than a loosely connected 
chain of episodes in the history of the 
marine engine, — reg together, 
and altogether unsatisfactory. Those who 
visit South Kensington in the hope that 
they will there find information new to the 
world will be disappointed. Enough is 
shown to stimulate curiosity, and to prove 
that if the marine engineers of the present 
day would but co-operate with a competent 
writer, the facts of the development of the 
marine engine could readily be made avail- 
able to the whole world. But no attempt 
has been made to Neg the exhibits; to 
arrange them in the order of priority; to 
supply facts concerning them, or to 
furnish anything else save a collection of 
models from which information can be 
derived onty by laborious and, in the main 

unsatisfactory examination ; and the 
pity is that all this might have been avoided, 
and the collection of marine engineering 
models might have been made infinitely 
more interesting and instructive, had any 
one possessed of knowledge and influence. 
enough for the task cast about to obtain 
the models and drawings required to supply 
a connected, if sketchy, history of marine 
engineering. We have no doubt whatever 
that had such firms as Boulton and Watt, 
Napier, Elder, or Penn been asked to 
supply the a links in the chain of 
history, they would have done so readily. 
But no one appears to have suggested any- 
thing, and the result is that very few firms 
are represented at all, and those who are 
represented have sent nothing which can be 
regarded as an adequate exposition of the 
work they have done. By far the best and 
most complete exhibit in the whole collec- 
tion is that of Messrs. Maudslay and Field, 
of Lambeth, as will be understood when 
we come to speak of what they show. The 
fact that a single firm has shown so much 
= into a yet stronger light the regretable 
act that others have shown so little. 

As we have stated, no attempt has been 
made to classify or arrange the exhibits. 
It is true that nearly all the marine models 
are collected in one of the lower galleries, 
but to this there are exceptions. The 
engine of the Comet, 1812, isin one of the 

Is close to the Rocket and the Puffing 
Billy; while Miller’s Dalswinton engine, is in 
another place. We shall endeavour, as far 
as we can todo what the South Kensington authorities 


have not done, and classify models; but it is impossible | fl 


to do this with any minute accuracy. 

The Symington-Miller Dalswinton engine is in one sense 
the most interesting exhibit in the entire collection. It 
would be the most interesting exhibit in every sense if we 
were only certain that it is really what it pretends to be. The 
history of this engine we havealready given. Intheearly part 
of 1788 Mr. Taylor, tutor to the children of Mr. Miller, of 
Dalswinton, who had long taken an interest in the pro- 

ulsion of boats by mechanical power, introduced to the 
tter gentleman W. Sy ington, an engineer at Wanlock 
Head Mines, and under Symington’s patent, taken 
out in 1787, the engine in question was constructed 
and fitted to a double pleasure boat, 25ft. long and 7ft. 
broad. The engine was removed after several trips had 
been made, and was taken to Mr. Miller’s house, where it 
remained until his death in 1815. His son sent it in 1828 
to Messrs. Coutts, where it remained until 1837, when it 
was sent to the store warehouse of Messrs. Tilbury, in 
lebone. In January, 1846, it was sent to Mr. 
Mackenzie, of Edinburgh, and it was finally sold to a 
plumber, Mr. Sherwood, who broke it up. e remains 
were purchased from Mr. Sherwood and sent to -the 
Patent-office, and, as we have previously explained, recon- 
structed by Messrs. Penn in 1854. 

We have already called attention to the fact that the 
Rocket has been remodelled, but the changes which that 
_— has undergone are as nothing to those to which the 
Dalswinton engine has been subjected. A brass plate in 
the case tells us that the engine was “reinstated by John 
Penn in the year 1854.” Practically the machine has been 
reconstructed. We have carefully examined it with a view 
to find out what is old and what.is new, and the result is 
that we pronounce it nearly all new. It is ible that 
the two long brass cylinders are old, but we'doubt it. Such 
pitch chains and ratchet wheels as are to be found here 
could not have been made in 1788, ' Messrs, Penn will do 





good service if they will supply some information concern- 
ing the condition in which the engine reached their hands; 
but our readers may rest assured that what they will see 
at South Kensington never propelled a boat in 1788. It 
is a remarkable fact that nothing Hivos accurate description 
of this machine has ever been published in any treatise on 
the steam engine. In the article “ Steam Navigation ” in 
the “ Encyclopedia Britannica,” a good many facts con- 
nected with the labours of Miller are given, but the 
—— L not described. Bourne ee * tise Ay Se 
team. ine,” passes it over in silence. Tredgold only 
alludes to iti in general terms. The best extant description 
is to be found in the’ catalogue of the Patent-office 
Museum, but even that is incomplete and obscure, This 
silence is the more remarkable le Symington’s was 
really a very curious invention, remarkably ——— 
in its character, and evincing no small ability on the part 
of its inventor. The Dalswinton engine has two vertical 
brass cylinders 4in. diameter, open topped, standing side 
by side, and the pistons in these are united by a complex 
arrangement of pitch chains and ratchet wheels, with a 
= of small paddle-wheels, one in advance of the other. 
e engine propelled, be it remembered, a double boat. 

It ted ien one , the boiler in the other, the wheels in 
the space between. The bottoms of the cylinder are fitted 
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SYMINGTON’S PATENT, “SECTION No. 1.” 





with large hemispherical chambers, secured to them by 
anges, and in these flanges are a set of puppet valves 
about 2in. diameter opening outwards. team was 
admitted by a very elaborate plug-rod gear. In order to 
explain how the engine worked, it will be necessary to refer 
to the accompanying engraving which we have copied from 
Symington’s specification dated 27th of June, 1787. We 
have not deemed it necessary to reproduce the whole of 
Symington’s drawings, but only so much as apply to the 
particular engine in question. Symington’s specification 
runs as follows :— 

The several drawings delineated and herewith uced and sub- 
scribed by me as relative thereunto, and marked with the figures 
1, 2, and 3, are so many sections, in which are displayed the use of 
the machinery in my method of ee steam from the 
water, thou in the same cylinder, com! the steam and 
atmosphere pressures, from the cylinder the water, air, or 
wills the eagles ls veigd iartin Seslies Wscaeder eaten, 
while the e is working, and in hea: e cylinder . 
and not by means of steam ; the particulars of which they consist 
being as follows, viz.: First, by condensing the steam within the 
same cylinder, marked G, in section No. 1, and not cooling it in 
that place where the powers of the steam are to be made us of 
when in a rarified state having what 1 call a medium marked 
ain ere 2 1—wi medium will be made of iron or other 
solid bodies—fitted in the cylinder, and made so close, by means of 
stuffing or otherwise, that neither the water which remains below 
the medium in the cylinder can act so immediately upon the steam 
as to condense it at an improper time, no: the steam above warm 
the water below the medium so much as to render it incapable to 
assist the water that may be jetted into the cylinder to condense 
the steam when wanted. — while the engine is at 
hari made to rise and fall by means of the engine or otherwise; 
but the common way in which it will be wrought will be 
marked 6 in section No, 1, or balance, which 
marked ©, in section No. 


: 
: 
; 





1 
the diameter of that part of the cylinder into which the steam is 
admitted above the medium, so that it may more readily assist 
the water jetting in to pours eal the steam. After the steam is 
thus » the valve in this medium, before the steam is 
allowed to enter the cylinder again, is shut, so that after the steam 
comes into the cylinder it acts with such force upon the of the 
medium as to depress it, and cause expell 
of the cylinder, ugh openings 
made ~~ were 
cylinder during the stroke of the engine alongst with the air 
or any other incendensible bodies that aay ba ocliastel therein. 
Secondly, by loading the rg marked f f, in section No. 1, 
with so much more wei; A Ges Be temp, rods, or what may 
be applied to the out .end of the great lever, cam counterbalance 
as the power of the steam, which, when the engine is fully bur- 
d may oe up the piston, or what may be used in place 
of it, with a force not less than equal to two pounds weight for 
every square inch of surface contained in that movable part 
to the steam, car raise, Thirdly, in having that vessel commonly 


hirdly, 
called the cylinder heated externally, not by steam, but, as soon - 


as the flue marked h in ‘section No. 1, quits the boiler, by lesving 
the whole or a part of it in a spiral direction round its cylinder. 
Fourthly, I intend using a boiler, by part of which the fireplace is 
formed. Fifthly, when rota motions of whatever kind are 
wanted, two ratchet wheels, such will be placed upon two or the 
same axis in such manner that while the engine turns forward the 
one wheel, the other will be reversed without impeding the motion 
or di ng the power, so as to be ready to carry on the motion 
by the time the other wheel begins to be reversed. These ratchett 
wheels will be turned by two rack rods, and a weight which will be 
- Goahld tegine is qpyllet, tre pty theo whe 
ed, two whee 

; be made use of itwtead of the Sibel wliaele, 
and chains or some other flexible substance 
adapted in place of the rack rods. 

It will be seen from this that the “ me- 
dium,” as Symington calls it, really answers 
the purpose of a single acting aiz pump, 
and that he has taken the greatest pessible 
pains to cut off the cylinder from the 
cooling influence of the condenser during 
the stroke. Our readers will, we think, 
agree with us that the historians of the 
steam engine have hitherto done Symington 
but scant justice, 

In the engine at South Kensington, the 
two “mediums” are connected by a chain 
running over a wheel, the medium rods 
passing right through the bottom of the 
tank in which the lower ends of the 
> oaeag stand. We are disposed to think 
that in “reinstating” the engine Messrs. 
Penn have forgotten something, for we have 
failed to find any tube or opening through 
which water could find its way to the 
interior of the cylinders. The condensing 
surface Boadln se by the immersed portions 
of the cylinders is altogether too small to 
produce a vacuum with the requisite velo- 
city. It has been stated that this engine 
propelled a double boat at five miles an 

our. This we hesitate to believe. The 
paddle-wheels must have made at least 600 
revolutions per mile, or 50 per minute. 
We are unable to say, because there is no 
means of taking measurements, how many 
strokes went to each revolution; but 
assuming that each stroke caused one revo- 
lution, this would imply a velocity which 
we can hardly su » such an engine 
could have attained. The maximum vacuum 
could not have exceeded 7 lb. on the square 
inch, or about 801b. only on each piston. 
The engine could not have exe much 
more than three-fourths of a horse-power, 
which would certainly not suffice to propel 
a double boat 25ft. long at five miles an 
hour. Thecomplete history of this exhibit 
has yet to be written. It is we'll known 
that the question of priority of invention 
in the matter of marine engines often 
been raised, and thata great deal centres in 
the Dalswinton engine. It is consequently 
highly desirable that Messrs. Penn :should 
: state in what condition they obtained the 
engine and what they did to reinstate it. If any of our 
correspondents can supply authentic information concerning 
the boiler which supplied steam, the rate at which the 
engine ran, and the results of the various trial trips made 
with the machine, they will do good service. 











THE MANUFACTURE OF STEEL AND MODE OF 
WORKING IT, 

In our impression for June 23rd we referred at some 
length to Mr. Chernoff’s paper on steel, communicated to 
the Russian Technical Society in 1868. With the permis- 
sion of Mr, Anderson, we now publish in full that genile- 
man’s translation of the paper in question. 

Steel, as generally used in the arts, is a combination of iron and 
carbon. The purer these elements in steel the higher are its 
qualities. The best steel that has ever pon wale eee or 
country is, without question, ‘‘boulat” (the sabre steel of the 
kings ppearin; Fh wee oro Sie sent foe eee 

ace, 
a F thot t to find the extraord ualities of 
mixtures. Caref 
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i of the o! veining. Inasmuch as 

ing of is closely connected with its quality, it was 

find substances which, being melted with the steel, 

prod markings required. Steel was melted with 

s metals, with platinum, silver, and so on, and veinings 

doubt, produced ; but in the first place, they were far 

he ae eee , and as well 

, the steel produced was always inferior to boulat. The 

ity of the veining of boulat lies also in this, that if you 

peel we specimen of the steel with clearly rat eo apetible 
red heat, and then allow it to cool, it will be 
no matter how long you treat 

wa-tha diher hand prodacdl the mix- 
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somewhat different design ; and in this manner itis possible to | The definition of the point a is as follows :—Steel, however hard | steel an idea of increased density, reality, it appears tha’ 
or annihilate the pattern several times. The investiga- it may be, will not harden if heated to a temperature lower than in most came, Seales aa cane tae form of the Seal, tod 
of Anosoff have clear: nog ae gees a arn ake grid a, however quickly it is cooled; on the contrary, it will get | acco e relations between the force of the blows and the 
the purity of the steel, he has succeeded, as is well known, | sensibly softer and more easily worked with the file. Not having | thickness of the piece of steel worked, hinders crystallisation 
ped coring the very highest qualities of Eastern boulat. On | time to enter into the explanation of this phenomenon, I will refer | of the mass to a ter or less degree, but does not increase its 
a former occasion I spoke of the observations I had made on | to the in tion of Jullien (Les swe a@ les Seustig--1 on temiraneal forging above the temperature 6, 

the ribbons of dead tint observable on the surfaces of steel guns phénoménes de la trempe mis en présence, Paris, Badeow en ag euch 0s io genes a eset ewe The force of the blo 
in the lathe. ae eS ae Say tenants Sting af in general, from which he ces the very probable usion | is too small to vanquish that gigantic molecular force of heat 
the gun ingots, I found that these tints appeared in the boun- | that steel, in from a red heat, appropriates a certain | that keeps the particles of steel at a definite distance one from the 
daries between the hot and the cold portions of the ingot being | amount of latent heat, the quantity of which is directly dependent | other. e problem of forging—at temperatures higher than b— 
forged ; that is to say, always at those points up to which the | on the rate of cooling; so that the quicker the steel is cooled the | consists in this, that while changing the form of the mass of steel 


pe dered ce» Sey the furnace. The position and appearance 

the strips of dead tint always coincided with the position and 

ing. Ifa spot so noted by me was after- 

then the ribbon of dead tint no longer appeared 

after turning in the lathe. Besides this, some of these ribbons 

would disappear as a ter or less thickness of metal was turned 

off ; others penetrated right through the mass of the gun, and 
never 


It is er remarkable that although, at times, the transition 
from the heated to the cold portion of the ingot was so gradual 
that it was impossible to assign any limit, yet the ribbon of dead 
tint developed by the a of the surface of the gun, and corre- 
sponding to the above ill-defined limit of heating, was so clearly 
marked, that it was easy to trace its boundaries with a pencil on 
the surface of the gun. It must be remarked also that the ribbon 
has only one well-defined margin, that which was turned towards 
the cold end of the ingot; the other margin is shaded off imper- 
ceptibly into the normal tint of the steel. Wishing to investigate 
the effects of the steam hammer on the structure of steel, I heated 
a 1 ingot to a bright red colour, 
an 


subjected it to two heavy blows ( 
of a 5-ton hammer, so that one-third { 
the length was not touched at all, the a 
second third was flattened to 3in., ) 





and the last received two cross blows, 
under each of which there was a 
compression of at least l4in. The 
ingot was then left to cool in the open air, and on being broken 
it was found that the appearance of the structure of each of the 
three secti ined identical, not only to the naked eye, but 
to the most careful microscopical examinations. 

I have also drawn attention to the circumstance that, on one 
occasion, when experimenting on the influence of the temperature 
to which steel was heated on its hardness in tempering, I ordered 
a smith to heat a piece of steel to dull red, but he, 4 mistake, 
heated it bright red. Wishing to rectify the error, I did not at 
once plunge the steel into water, but let it first cool down to dull 
red, and then immersed it. Although the steel was of a quality 
=“ of extreme hardness in tempering, the immersion not only 
did not make it hard, but actually made it sensibly softer. I have 
recalled the above circumstances, use in connection with many 
others, they induced me to investigate the influence of temperature 
on steel, and formed points of departure from my researches. Space 
will not allow of my describing my experiments in detail. I must 
content myself with stating the conclusions to which I have arrived. 

melted in a crucible is constantly kept in violent agitation 
while cooling, agitation violent enough to keep all its particles in 
motion, then the cold ingot produced will have a very finely 
toe wa structure ; if, on the other hand, the melted steel is 
owed to cool in perfect quiet, then the resulting —s will 
consist of large, well-developed crystals. The ap ce of these 
crystals, and generally the tendency to crystallise under these 
circumstances, will depend on the purity of the steel. As I have 
already stated, the ultimate purity of the steel consists in that of 
its two component elements, iron and carbon, and that the best 
steel is composed of only these two elements. With reference to 
other elements, the presence of which is supposed to influence the 
ae of steel, it is impossible to avoid mentioning the opinion of 
remy, who considers nitrogen so essential, not only to the forma- 
tion, but to the very existence of steel, that he has laid down the 
proposition that “‘if the nitrogen.is taken away from steel it will 
cease to be steel "—Comptes Rendus, vol. lii., April, 1861 ; and the 
supporters of this theory, who go further, and affirm that steel is 
a union of iron with cyanogen, which can even be seen burning with 
a violent flame during the process of casting steel. However, up 
to the present time--1868—the most careful researches of Caron, 
Marchand, Biot, Bousingault, Rammelsberg, and others, have not 
confirmed the assertions of Fremy; for, on the one hand, nitrogen is 
found also in soft wrought iron and in cast iron, and on the other, 
the quantity of nitrogen found in steel is very variable, and bearing 
no fixed relation to the quantity of carbon ; and furthermore, it 
exists in such small quantities as to be less than a tenth part of the 
carbon. For instance, Bussengol found 0°00057 part of nitrogen 
in cast steel,and 0°00124 part in soft wrought iron.—Comptes Rendus, 
vol. lii., p. 1251. On another occasion, he found in Krupp steel 
0°00022 part of nitrogen, and in soft wrought iron and in cast steel, 
0°00007 each.— Comptes Rendus, vol. liii., p. 9. 

With reference to the influence of different metals on the quality 
of steel, it is necessary to state that some of them communicate a 
particular colour, some diminish the tendency to rust, and others 
displacing the carbon, enable the steel to acquire very great hard- 
ness in tempering, and so on ; but the greater number of substances 
combined with steel, even in its most insignificant proportions, 
very considerably lower its quality. For example, the malle- 
ability of steel, being in direct relation to the quantity of carbon 
contained in it, is materially lowered by the presence of foreign 
substances, Bessemer steel No. 1, containing 2 per cent. of carbon, 
is hardly malleable—Boman, Das Bessemern in Schweden, 1864 ; 
whereas, according to Anosoff, pure steel retains its malleability 
with 3 per cent. of carbon, forming the hardest boulat. Speaking 
generally, all the efforts of metallurgists to obtain the highest 

ualities of steel should be directed to separating impurities from 
the raw materials, so that the produce of their operations should 
be a combination of iron and carbon; and all the specifics and 
nostrums forming the subjects of so-called secrets will be found 
to consist, in effect, not in the introduction of new materials, but 
in purifying the raw, and only, as a last expedient, driving out 
pernicious impurities by means of substances less harmful. It may 
as well be said that tungsten steel has not proved a dangerous 
rival to carbon steel. The fact is that tungsten, when steel con- 
taining it is heated, gradually oxidises, at first on the surface of 
the ingots, and then by degrees to the very centre, so that after a 
few heats the steel loses its peculiar qualities. This oxidation takes 
place even at ordinary temperatures. As I have already stated, 
steel, cast and allowed to cool quietly, assumes a crystalline 
structure. If you heat such an ingot to a bright red heat, and 
allow it to cool without working it in any way, then on breaking 
the mass you will find that its structure has been altered. In order 
to explain the law regulating the change of structure produced 
by heating, I draw a line, on which, as on the scale of a thermo- 
meter, I shall mark certain points, corresponding to several 
determined temperatures, 

Let the point o be the zero of the thermometric scale : « marks 
the temperature of dark cherry-red; } red, but not sparkling ; and 
c the melting point of a given sample of steel. The points a, }, 
and ¢ have no permanent place on the scale, but vary with the 
yong of the steel (in pure steel this variation depends directly on 

quantity of carbon contained); the harder the steel the nearer 
these points move to o, and the softer the steel the farther off, and; 
speaking generally, with varying rates. The limits of these move- 
ments are sufficiently narrow, so that an ine ienced eye would 
hardly discern them. Not having suitable apparatus for 
—— temperatures, I have been compelled to denote them 
by the colours exhibited in heating, the various shades of which 
only an e enced eye can appreciate; and it must be added 
that the colours named have edlienes only to hard and medium 
qualities of steel; for in the very soft kinds, nearly approaching 
to wrought iron, the points a and 6 recede very far, so that, for 
example, in wrought iron the point ) corresponds to white heat, 











greater quantity of latent heat it will contain; but if the rate of 
soaees Mena bis sete Sa, es Se be bee 
no can P e 

Jullien explains by the supposition that the carbon assumes an 
abnormal condition. I will add from myself that all 








this takes place only when steel is heated above the point marked 
Rising from b to c, 
No change of structure. amorphous structure. 
, ‘, / . 

/ “b/ \ 
of a ¥ 
. 2 Ly i 
Will not harden. Falling from ¢ to b, 

crystallisation. 


a@ on our scale. The definition of the point } is that steel heated 
to a lower temperature than 4 does not change its structure, 
whether cooled quickly or slowly. This expression, however, must 
be taken conditionally, because steel, during long periods of time, 
and especially under the influence of shocks or vibrations, and at 
ordinary temperatures, but toa less extent than wrought iron, 
changes from the finely granular to the coarse crystalline structure; 
and as regards the heated, and therefore softened, condition, and 
especiilly at temperatures approximating to that indicated by the 
point b, it is probable that, with the greater facility of motion, the 
change of structure will take place more rapidly. In my own ex- 

imen'‘s I have kept pieces of steel at temperatures near to b for 
about eight hours, but after cooling slowly in hot sand I have been 
unable to detect any change of structure. soon as the 
temperature has reached the point 6 the substance of steel quickly 
passes from the granular (or, s ing generally, crystalline) con- 
dition to the amorphous (wax-like structure), which it retains up 
to its melting point, that is, to the point c. In this condition 
steel possesses the property of incompressibility, and, at the same 
time (with respect to the permanence of the amorphism), has an 
analogy to an exceedingly concentrated solution of a strongly 
crystalline salt. To make my meaning clearer, imagine a piece of 
crystallised alum put into a beaker and carefully heated. On 
attaining a certain determined temperature the piece of alum will 
appear as if damp, the separate crystals forming the mass will 
seern, as it were, to be sticking or clinging to each other, forming a 
mass on the point of melting, and which actually gradually becomes 
fluid, and forms a solution of the crystals of alum in their own 
water of crystallisation. Now if this fluid mass is allowed to cool, 
it will again crystallise, and according to the conditions’ under 
which this cooling takes place we can obtain any quality ot crystals, 
from the coarsest to grains so fine as to be scarcely perceptible to 
the naked eye. If the fluid is allowed to cool very slowly, and in 
perfect quiet, then large regular-shaped, well-developed crystals 
will be formed ; but if, with the same gradual cooling, the liquid is 
kept in constant agitation (shaken up), the crystals will come out 
very small. Allowed to cool quietly but rapidly, the crystals will 
also be small ; and, finally, the least favourable condition for crystal- 
lisation is when the liquid cools rapidly, and is at the same time 
violently agitated. In a word, all depends upon the greater or less 
time and the greater or less freedom of motion the particles possess 
among themselves for collection into crystals; the first condition 
depends upon the rate of cooling, the second, upon quiet and the 
greater or less density (thickness) of the mass undergoing crystalli- 
sation. The same changes take place in the structure of steel heat 
above the point 6. The higher steel is heated the softer it becomes, 
the greater, therefore, is the liberty its particles possess to group 
themselves into crystals-—if the quiet of the mass is not disturbe 
by extraneous forces; and the slower the temperature is suffered 
to fall to the point } the more time they have for the purpose. At 
temperatures lower than b, as already stated, the structure of the 
mass does not alter. In this case the action of carbon on iron may 
be likened to that of water of crystallisation on its salt ; that is, 
it may be supposed that carbon at the temperature 6 begins to 
dissolve iron just like the water of crystallisation at certain tem- 
peratures commences to dissolve the solid substance of the salt. 
This hypothesis receives confirmation in the process of cementation, 
in which the iron must be heated to above a certain temperature 
or no effect will be produced, no matter how long the bars remain 
in contact with the carbon; it is very probable that the tempera- 
ture at which carbon begins to be absorbed in cementation is very 
near to the point 0. 
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The power of steel to become nular may be graphically 
illustrated thus:—On our scale of temperatures 0, a, b, c, a 
curved line rises from the point }, and the ordinates yy, &c., of 
this curve represent the degree of development of the grains for 
the corresponding temperatures «x x, which b the abscissze, 
but necessarily under similar conditions of cooling from the 
several temperatures x x to the temperature 6. At some tempera- 
ture X lower than the melting point C, the ordinate Y becomes 
infinite, and an asymptote to the curve, the practical significance 
of which is apparent in the well-known fact that steel will not 
endure a high welding heat, but falls to pieces in the fire; and the 
harder the steel the lower is the temperature at which this takes 
place, and, therefore, the nearer is the temperature X to o, and 
the farther from C. 

In manufacturing articles of steel we try to get them as much 
as possible of a fine-grained structure, especially if strength or 
toughness is the first object sought. I say that it is better to 
obtain steel of a finely crystalline structure, because numerous 
experiments have demonstrated that the greater the preponderance 
of the crystalline formation, the larger and more regular the 
crystals are in a given piece of steel, the less resistance does it 
offer to fracture, the less tenacity does it possess, and, therefore, 
men connected practically with the working of steel recognise its 
qualities the appearance of its fracture. If the fracture is 
fine-grained, they say the steel is well forged and consolidated ; 
if it ip csuaeoqpeteed, 16 fo badly Seaged end of an open character. 

Although we are in the habit of associating with the forging of 





it should have no time to cool and quietly, but should 
be kept in the amorphous condition till such time as the tempera- 
ture sinks below the point }, after which, if left to cool in quiet, 
the mass will no longer crystallise, but will possess great tenacity 
and homogeneity ‘of structure, so that it will oppose in all its 
parts a uniform resistance to external forces, of course supposing 
the chemical composition of the mass throughout to be the same. 
But if the problem of forging was limi to the above condi- 
tions, it is easily seen that working steel under the hammer 
might be dispensed with, and the required form given at once 
by ing in suitable moulds, and preventing crystallisation by 
rapid cooling. In reality, however, things are very different. 
The difficulty of forging is aggravated by the circumstance that 
the cast ingots out of which guns, for example, have to be made 
are full of pores filled with gas, bubbles penetrating the interior 
as well as the surface of the mass, and also with scales and cracks 
due to contraction, so that, as the castings are delivered from the 
foundry, it would be impossible to make use of them. These 
bubbles and cracks must be squeezed or pressed together, and this 
can only be done by powerful mechanical means—by heavy forging. 
Simply unfo: cast steel is neither less dense nor less strong 
than steel of the same molecular structure, and forged at tempera- 
tures higher than 6. To convince myself of this, I made a number 
of experiments, first on the density of the two kinds of steel, and 
found that in most cases forging had diminished the specific gravity; 
and, secondly, I found that the tenacity of the cast steel was in 
nowise less t that of the forged, provided, as I said before, both 
have the same structure. To prove this, I took a cast ingot of 
coarse crystalline structure. I had it cut longitudinally into four 
parts. One of these parts was turned down in the lathe, and tested 
in the proving machine. The second piece was heated to bright 
red, and vigorously forged under a 3-ton hammer, the forging 
being stopped when the temperature fell to very nearly the point 
6; the specimen was then turned down, and also tested in the 
proving machine. The third piece was made red-hot, very nearly 
the same temperature at which the forging of the second piece 
terminated, and was allowed to cool in the open air without Ge 
forged. Having broken a small piece off this last specimen, I 
found that it had assumed a finely granular structure very similar 
to that of the second forged specimen. The third sample was also 
turned down in the lathe, and tested. The three specimens are 
now before you, and you may judge for yourselves what varieties 
of structure the self-same piece of steel may be made to assume. 
The results of the experiments are given in the following table :— 
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I must also remark that on the fractured surface of the third 
sample, as you may observe for yourselves, there is a spot of iron 
occupying about one-sixth of the area, and which was undoubtedly 
the cause of premature fracture, for the appearance of the fracture 
clearly shows that it began at that spot. In order to establish 
the propositions I have advanced, it will, of course, be necessary to 
institute a complete series of experiments,* As regards trials by 
bending and breaking under the hammer, an immense number of 
experiments have convinced me of the correctness of my views. 

From what has been said above, you must have perceived that 
the whole point lies in the structure of the steel, and that for 
successful forging the heated ingot, after it is taken out of the 
furnace, must be forged as quickly as possible, so as to leave no 
spot untouched by the hammer, no spot in which the steel might 
crystallise quietly, because, as I have said, the heated piece of 
steel must be considered in an analogous condition to a saturated 
solution of a strongly crystallising salt, which, the moment it is 
allowed to cool quietly, developes large crystals. I repeat that 
this has reference to temperatures higher than b. = aed 

To show you how great is the tendency to crystallisation in 
steel heated up to a high temperature, and allowed to cool quietly, 
even for a short time, I have brought some specimens by which 
you can judge of this tendency. The larger sp was obtained 
under the following circumstances: An ingot of soft steel prepared 
for forging was allowed to remain in the furnace for half an hour 
after it had been heated to a bright orange heat, because the 
hammer was occupied by another forging. But, in order not to 
overheat the ingot, the smith reduced the temperature of the fur- 
nace, and gradually let down that of the work to a bright red. If 
you will now call to mind what I have said about the tendency of 
steel to tallise in cooling between the temperatures c and b, you 
will seollir believe that during this half hour the ingot had time 
to change its internal structure from the amorphous to the crystal- 
line, a change which was greatly assisted by the extreme softening 
it had undergone at the higher temperature, which presented 
favourable conditions for the movement of the particles within the 
mass. As soon as the hammer was at liberty, the ingot was taken 
out of the furnace, and placed on the anvil; with the very first 
blow on its middle, the end of the ingot tumbled off from the 
effects of the concussion; the form of the fracture you can see on 
the first specimen before you. The remaining samples are taken 
from other ingots under similar circumstances, and they all show 
how strongly the crystals have developed themselves; and, more- 
over, each crystal seems to have formed itself in an independent 
manner, with so little cohesion to the neighbouring crystals that 
one shock was sufficient to separate them, and allow the overhang- 
ing piece to detach itself by its own weight. The specimens show 
that fracture has taken place only along the surfaces of the crystals, 
and nowhere through the body of them. ’ 

It might be concluded from the incident above described that 
the ingot was completely spoiled, and could not be forged again. 
But such a conclusion would be quite erroneous. It is true that 
the higher the temperature of the steel, the more susceptible is it 
to the action of the furnace gases, and the quicker it changes its 
chemical condition, so that if kept to a high temperature in the 
furnace it will gradually lose its carbon and be slowly converted 
into iron, burning. The example I have cited, however, is only a 
case of overheating; and in order to know how to correct the 
mistake made we must turn to the conditions of crystallisation. 
Let us, again, take the beaker of melted alum. ey te the 
melting point to be to, and that the solution was further beated up 
to ti nits which operation it would continue liquid. Let the 
temperature fall ually, keeping the solution perfectly quiet, 
then we shall find that at some temperature ¢ between ¢ and ti the 
salt will begin to crystallise; but it is only —— to shake up 
the solution to make the crystals dissolve again at the same tem- 
perature ¢. We shall notice, also, that there is scarcely any 











* 1875. Since the above was written, numerous experiments at th 
Abouchoff Works have fully demonstrated the truth of my views. 








te, 
fe: 














THE ENGINEER. 











ting e should again receive a fluid mass. 
The same result would be obtained by a poe single increase of 
temperature; the difference lies in this, that the liquid produced 
from the destruction of the incgpient crystals in three 
stated has three distinct temperatures. Applying this 
to steel, it is $0 see Shes, im the das GUbE. 
the ingot sh have been raised again before —— ss 
impart to it an amorphous structure; it should then have been 
quickly and unceasingly forged all ove: its extent while the tem- 
pentane was lowering eer hye oy, the tendency to crystallisation 
lecreasing. Or the particles that had commenced, to crystallise 
ight have bem. heaaghs inhe. . molten, emmteapeatang. So Se 
of the beaker, but very carefully, so the crystals 
formed should not fall to pieces, in other words, hammered with 
the very lighest blows; and the temperature being higher than l, 
the crystals would have run into each other, the i would have 
the amorphous condition, after which it t have been 
worked like a piece of wax. It is, of course, better under such 
circumstances to allow the overheated ingot to cool quietly, then 
sohee Scape ting care not to allow the temperature to rise 
too give the mass an opportuni 
restored amorphous condition to a ised one; the forging 
will then not require any special precautions, and the ingot 
not tumble to pieces. I now present: you with one of man 
—- of the spoiling of large any pp Rotem ~ causes 
ave been explaining, an re m a thorough ignorance, 
on our part, of the Saterial with which we are working. 




















On cutting off of the end of a shaft 25in. diameter, the shake a b 
was met with in the position indicated on the sketch. The 
dotted lines show the form of the forging before the neck was 
turned. The walls of the cavity were lined with large well-deve- 
loped crystals, the size of some of which—as you may see by the 
specimen before you—reached half an inch, and between the 
crystals were in smaller ones about one-tenth of an in 
diameter; the crystals Fey voces | only half their height into the 
cavity, and on breaking the sample at right a to the crystalline 
surface, the Dg sage nce of the crystals into the mass of steel could 
not be traced; the fracture, though crystalline, was of a totall 
different nature from that forming the surface of the cavity, an 
similar to that of the mass of the ingot in the same neighbourhood, 
The surface of the wall of the cavity had a clear unoxidised metallic 
appearance, with a silvery lustre, as you see by the specimen. The 


ingot out of which this shaft was forged was overheated in the 


manner I have described, and taken out of the furnace when the 
crystalshadalreadybeguntoform. At the first blowsof the hammer 
on its end the part c which received the full force of the blow was 
separated from the mass on account of the want of cohesion 
caused by the crystallisation, and formed the internal inclined 
plane ab; and as the forging proceeded, the outer layers, being 
more acted on by the blows, were more extended, and the cavity 
considerably increased. The fact that on striking the end of an 
ingot the force of the blow is taken up by the wedge-shaped piece c 
may be easily demonstrated to the eye, because in those places 
where swelling, compression, or tension follows the blows of a 
hammer, a dark shade is soon produced by the partial detachment 
of thin plates of scale. The same result will be arrived at by an 
analytical investigation of the effect of a blow onc. The appear- 
ance of the crystallised surface of the specimen is, as you see, 
completely analogous to that of every other specimen of over- 
heated steel; the difference lies only in this, that the surface is 
not oxidised because the air could not penetrate into the cavity 
while the shaft was in a heated state, 





It is worthy of remark that if a piece of steel be so greatly over- 
heated as to assume a strongly crystalline structure, and me 
liable to destruction at the Teast shock, and is allowed to cool 
quietly, then the separate crystals, if they have not been separated 
by external forces while in a heated state, become so joined or 
grown together that the fracture of the cold piece takes place, not 
along the surfaces of the separate crystals, but indifferently 
through their mass, though the junctions of the fractures of 
individual crystals generally take place along their planes of 
adhesion, owing to which such fracture is always very sparkling. 
From this it is evident that the close contact oF two surfaces of 
metals of the same nature heated to a higher temperature than b 
is sufficient to produce union. This is, in fact, welding; and if, 
in welding, hammering is always necessary, it is only because, in 
the first place, it is very difficult, without hammering, to press 
two pieces one oguient the other ; and, secondly, that it is other- 
wise difficult to free the surfaces to be welded from the slag which 
alone protects them from oxidation during the heat. Of course 
the more homogeneous or analogous the structure of the two pieces 
the more perfect will be the union; but one of the first conditions 
is that there should be the fullest contact between the unoxidised 
metallic surfaces. 

Up to the present we have been ing the forging of steel 
only at temperatures higher than the point 6, and we have stated 
that the aim of the forge-master must be to change the form of his 
ingot in such manner as to keep all its particles in constant motion, 
and so hinder the formation of crystals, which materially lower 
the tenacity of the steel. Let us now see what circumstances 
arise in forging below the temperature b. The fracture of a piece 
of cast steel presents a rough surface consisting of groups, as it 
were, of crystalline débris—so-called grains—piled one on another, 
and generally of a very irregular form. Under the micro- 
scope it is easy to see considerable interstices between the 
groups of grains, and, on more minute examination, spaces 
may be observed between the grains themselves, which form 
with each other various interlacings and combinations. In a 
word, steel, under the microscope, has a more or less porous 
structure, at first sight, destructive of any belief in the tenaci 
ascribed to it. Time will not permit me to enter into detai 
relating to the appearance, size, and arrangement of the grains ; it 
answers my purpose ory to direct attention to the fact that 
among the grains of steel there are numerous vacant spaces—pores, 
The question arises—what becomes of these pores when the steel, 
pee heated up to the temperature b, acquires the amorphous 
condition ? Be oe eecteleey. Cartes, the tes of temperature 
from o to 6, the expansion of each individual grain, formerly in 
tself a compact body, goes on faster than the 
of the external dimensions of the pi of steel, 80 that the 
at which it assumes the amorphous condition coincides with the 
moment when the atoms composing the individual grains, moving 


away from each other under the influence of heat, fill up these spaces; 
it is, therefore, conceivable why steel becomes at this stage incom- 
ee its density by hammering, 
at “i age ne , that if. we wish to 


increase the densi eee 

Y ‘to a more energetic cohesion, 

opposed by the force of heat, that 
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t, because for gun steel it lies, as I have already stated, at a 

ull red heat, that is, within limits below which with the 

mechanical means at our disposal, we can produce no effect on large 

steel masses. It would be necessary to forge small ingots under 
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Fig. 1.—Crystals taken from the sides of a — in steel ingot 
formed b tracti gnified 550 times. 
Fig. 2.—Groups of crystals taken from the sides of a cavity formed 
by contraction in a cast steel ingot—magnified 550 times. 


our largest hammers, and what an exhibition of inadequate 
mechanical appliances would be presented if a 4-pounder were 
forged under a 35-ton hammer! The practice now is to forge the 
4-pounders under the 3-ton, and sometimes the 5-ton hammer, 
while the 35-ton hammer is used for the 6in., 8in., and 9in. guns, 
in which the diameter of the cast ingot reaches up to 40in.; but if 
ted —egnde eR rer arcedpe = Iebaw. mass of steel heated to a non- 
sparkling red memes | will perceive that the utmost efforts of the 
heaviest hammer remain inoperative—it would be impossible 
to forge it. Forging is carried on at points below the amorphous 
condition, but it is only in very small pieces, and by those who 
have some knowledge of the influence of heat on steel, 
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A ce of a transparent substance that c ises in six-sided 
hawan the surface of cavities formed by Pa oe in steel ingots 
—magnified 165 times. 


If a cast of any given structure is heated not higher than 
the point 6, then in its heated state it will retain its structure. If 
it was crystalline, then in a heated state it would be composed of 
the same crystals, which, however, would be considerably softened. 
If the piece of steel be forged in this condition, then its crystals or 

being driven against each bape will 


as high as eight, which I have never yet 
l at temperatures than b. This*com- 
paratively cold for, communicates to the metal great clearness 
of ring, it is no longer so easily worked with the file, weak sulphuric 
acid juces y any effect on it, and so on. With regard to 
its absolute tensile , I regret very much that I have been 
unable to make any experimenta; but there can be no doubt that 
1 é fracture of such steel has a silky lustre, and 
under the pon energy it is very difficult to trace the limits of the 
individual grains ; they present the a of waxy little balls 
squeezed together under a powerful ores. 1! you cut off and 
aca the surface of a pleco of steel 00 trested, and then 
erse 





crystals, the manner of 
forging, and soon. I have already stated that the tendency to 





Arboreacent growth on the sides of cavity formed by gas on contraction 
in cast steel ingot—magnified 159 times. 


The cause of the patterns appearing is the various groupings of 
the crystals during their formation. These crystals have not the 
same chemical composition ; the lighter parts of the — contain 
much more carbou than the darker parts—a fact which J have 
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Crystals on the surface of a contraction cavity in the heart of a 721b. 
cast steel ingot—magnified 165 times. 


demonstrated—and consequently, simultaneously with the group- 
ing of the crystals or grains, there is a segregation of like chemical 
compounds, If you heat the piece of steel thus marked—damas- 
cened—up to the temperature ¢, or a little higher, and allow it to 


FIG .6é % 





Insoluble substance remaining after dissolving steel in nitric acid— 
magnified 155 times, 


cool again, you will no longer be able to obtain any pattern by the 
action of acids. From what has been already said, the cause of 
this must be eo and I need not dwell on it any longer. 
In conclusion, I will show in what manner the properties of a cast 
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Two grains from the fracture of an ingot of cast steel lin. forged 
diameter of 0°027in,—magnified 150 times. 


steel ingot may be best taken advantage of. With respect te 
roe Hany touperctiones below the amorphous condition, we can 
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only, as I have already stated, make tle smallest guns the | Similar distortion is frequently observable in alum and nitrate of | that the pass has unched on the day it is to 
hammers. Wo lave ot present mo saechanten le of | lead. What this substance may be Iam unable to state. Iwas} him. Now several of gates are not provided with check 
with ——— 2H wt es a eee ee oe, : a 2 issuers, it is not pleasant exercise to perambulate the 
there can be no doubt that guns so forged woul od fers ar ey to ts a ve the specimens boun fence, in the scorching noonday, to obtain a check. 
very best quality, and their ion into the service would be | sealed. between glass plates, and I would gladly intrust them to . knew 
' t brought out by ee ae ene dewandigdal Fig. 1 represents one When I have been going towards a gate where I Taonga 


facilitated by the appearance the 

bap a Rese of the a which = as between 
e quality e appearance e steel so trea 

To adapt ourselves to the means possessed by our steelworks, we 
must strive to obtain our material as much as possible of a fine- 
grained structure ; and with this view it is necessary, as we have 
already seen, to heat the ingots to a high temperature, and to keep 
forging them until they cool down below the temperature }, 
, by so doing, we shall be giving the work the required 
form, and at the same time prevent its structure becoming crystal- 
line, but rather make it approach the amorphous condition. But 
if we examino the circumstances attending the practical applica- 
cation of this rule to the forging of ingots intended for heavy guns, 
we shall find that, in many cases, it will be impossible to carry it 
out, and a forging will be obtained the structure of which is far 
from uniform, and more likely to be coarse crystalline than fine- 
grained. We shall attain our object more easily, and with more 
certainty, if after having given the forging the desired shape, we 
alter its structure to the homogeneous amorphous condition by 
heating it, and then fix that condition by rapid cooling to a tem- 
perature lower than 6. For this purpose, it is of course necessary 
to surround the ingot after heating by some rapidly cooling 


medium. 

From what has been said above, it is evident that, with the same 
rate of cooling, we shall fix the amorphous condition of the steel 
with the greatest certainty when we exceed the temperature b as 
little as possible ; and for that reason it is well to determine that 
temperature for each ingot beforehand. Having, therefore, heated 
the finished forging, or better still, the rough turned and bored 
gun, to a temperature somewhat higher than b—a point which 
ought to be determined by the pyrometer—let it then be plunged 
as quickly as possible into the cooling medium, be it water, oil, or 
what not, and having reduced the temperature of the work to 
below the point 6, allow it to finish cooling gradually, so as to 
prevent, as far as possible, internal strains due to sudden and 
unequal contraction. To show you what changes may be produced 
in the structure of steel by the operations described, I lay before 
you three specimens, They are all broken from the same piece of 
steel. The first specimen exhibits the coarsely crystalline, porous 
structure that characterised the ingot, notwithstanding that it was 
well worked under the 35-ton hammer. The second sample was 
heated to a little above a bright red noa-sparkling heat, and then 
allowed tc cool in the open air. Comparing the fractures of these 
. two pieces, you perceive the structure is totally different, though 
offering one surface to the other proves by the fit that the two 
pieces were at one time united, oe that neither piece has been 
touched by the hammer since they were broken asunder. The 
third fragment of the same piece was heated to a bright red heat, 
and then quickly plunged into water, and left till the temperature 
sank to a oe Gt heat ; it was then taken out and allowed 
to cool in the open air. The fracture shows that on the external 
surfaces, for a depth of 0°lin. the amorphous condition has been 
completely preserved. In the centre of the piece the mean dia- 
meter of the grains, as measured by the microscope, is 0’0004in., 
while the mean diameter in the first piece was 0°15in., and in the 
second, 0°005in. To this I may add that to break the first piece 
one blow of a hand-hammer—’? sledge—was sufficient, io break the 
second required five such blows, and the third piece had so be 
broken under a steam-hammer, because the strength of the smith 
was inadequate for the work. 

A similar experiment was made with the tire of a railway wagon 
wheel. A piece of an ordinary tire was broken by a 5-ton hammer 
into three pieces. One of them was heated to a light red, and 
then thrown on the floor to cool in the open air to the ordinary 
temperature. It was then put under the 5-ton hammer, and 
required four heavy blows to break it, whereas the first piece broke 
under one blow of the same hammer. The third piece I heated to 
a bright red heat, plunged it quickly into water, and took it out 
again when cooled to a reddish-brown heat, and then found that 
it required five heavy blows of the 5-ton hammer to break it. 
Therefore, I say, that in order to fix the amorphous condition, and 
thereby to increase the tenacity of steel, it is necessary to plunge 
it, after heating, into water. It may be cooled in oil, but, in the 
first place, this is expensive, and, in the next, numerous precautions 
have to be taken to prevent the oil catching fire. With respect to 
cooling in water, I must add that the conductivity of hot metal 
is very small, and that although the external visible parts soon 
show the desired fall of temperature, yet the central portions 
remain very much hotter ; it, therefore, requires care, experience, 
and many precautions to avoid the too rapid cooling of the outer 
layers, and the consequent development of severe internal strains. 
Time will not permit me to treat this subject in greater detail. I 
can only state my opinion that not only should every gun be sub- 
jected to the treatment above described, but also every article 
made of steel, as, for example, tires, axles, shafts, &c.* 

It follows, from the principles laid down, that any steel article 
having, from constant work and concussion, lost its original 
strength, that is, assumed a crystalline structure, as happens to 
wagon axles, engine shafts, &c., can, by the help of the process 
above described, be completely resto by having communicated 
to it, if not an amorphous structure, at least one so finely grained 
as to be nearly equal to it, and, at the same time, a compactness 
and tenacity it very likely did not possess when newly taken into 
service. I trust that you will now find it easy to understand the 
circumstances and facts which I brought under your notice at the 
commencement of this paper. I have heard with pleasure, from a 
friend just returned from England, that at the Woolwich Arsenal 
they have adopted the practice of heating their steel gun linings, 
after forging and rough turning, and plunging them into oil ; he 
was unable to give me any details of the operation, as he only 
noticed it in passing, but the object of the treatment was, he 
ascertained, to give the steel greater tenacity. It is possible that 
I may soon obtain information as to the reasoning which led to the 
adoption of this practice, and I shall be exceedingly pleased if I 
find it is based on theories similar to those I have had the honour 
of laying before you this day. With respect to the doctrines I 
have been advocating, I have been accused of being too bold in my 
conclusiens, but I am prepared to take a still more decisive step, 
and to the opinion, resulting from my observations, that 

“future investigation into the question of forging steel will not 
deviate from the path into which we have this day directed it.” 
APPENDIX. 

The following notes of microscopical observations have never yet 
been published. The drawings annexed were made under the 
microscope, with the assistance of Hartnack’s camera lucida, in 
the years 1868 and 1869, Figs. 1, 2, and 3 are especially remark- 
able. They represent the efflorescence appearing in the cavities of 
hard tool steel, melted in a crucible, and allowed to cool extremely 
slowly in its furnace. The ingot on cooling exhibited cavities 
caused by contraction and by bubbles, and these have on their 
walls or faces aborescent growths, and on the surfaces of these 
growths I found microscopic crystals, composed of extremely thin 

nt plates, having a high refractive power, and extremely 
hard, so that they scratched glass, The regular hexagonal form 
of these crystals led me first to suppose that they belonged to the 
regular hexagonal system ; but on passing polarised light through 
them I was unable to detect any traces of polarising power, and I 
am inclined to think, therefore, that these crystals belong to the 
regular system, and present the very common case of the distortion 
of the regular octah m by the abnormal development of two of its 
opposite sides, by which a regular hexagonal plate may be produced. 








* 1875. A m axle treated in the above manner, and cooled in 
water, wii twenty-two blows of 4 ton weight falling 14ft., and 
vemained un 
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it was necessary to suppress breathing while fishing for it, as the 
least current of air would blow it from the needle’s point, and 
then it would be most difficult to find again. The crystals seldom 
occur isolated, but for the most part in groups, as in Fig. 2. In 
the places marked a, d, h, the crystals are hea’ several deep, 
and of very indistinct and irregular form. In the spots }, c, ¢, g, 
on the other hand, there is but one layer, and it is clearly seen 
that they are six-sided plates. The ensions given in Fig. 1 
show how small the crystals are, but their thinness is still more 


remarkable, because, under a magnifying power of 550, it was 
impossible to measure their thickness. Fig. 3 represents a portion 
of the surface of the growth on the walls of the honeycombs, and 
on this is seen a kind of sweat or stream of a t nt 


substance, which may be the same as that which has been spoken 
of above, or may be different; it is not easy to determine. 
Fig. 4 represents the form of cavities caused by contraction or 
bubbles, in which I have often found the six-sided plates. Fig. 5 
represents the appearance of the growths ae | in the central 
contraction cavities of cast ingots of hard steel. these growths 
aos have a smooth polished surface like that.of a looking- 
g Fig. 6 represents the residuum remaining after dissolving 
steel in weak nitric acid. The substance remaining is "cam ~4 
silica ; it is of a yellowish-brown colour. The particles have the 
appearance of little plates, and a general appearance similar to the 
fracture of the dissolved. The study of such residuum is 
extremely interesting, and may lead to the elucidation of many 
problems concerning the structure of steel. Fig. 7 represents two 
— aj pees in the fracture of wal natalie d hard cast and 
0 stee 








THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 


PHILADELPHIA, JUNE 23, 1876. 

Now that the Exhibition has been opened for several weeks, I 
think I am justified in making a few remarks respecting its 
general aspect and condition. Up to the present time, the press 
and individuals generally have been fully occupied with praises 
of the grandeur of the undertaking, and congratulations that all 
the difficulties had been surmounted which had beset it from the 
conception of the idea, No doubt, owing to financial depression, 
and also, I cannot help thinking, from lack of co-operation between 
the several States forming the Union, and the jealousy of other 
cities at Philadelphia having been selected as the site, the exer- 
tions required from the Board of Finance, in order to raise the 
requisite capital, were of the greatest magnitude. No enterprise 
will find favour with Americans unless it can be called greater 
than any other undertaking of the same character, and can be 
erected in the smallest possible period of time. In order to 
gratify these prejudices, it was necessary to make the Exhibition 
of gigantic proportions, and to construct the buildings with the 
greatest rapidity. Now in what manner has this apparent 
magnitude been attained? Simply by constructing two really 
extensive buildings—the main building and Machinery Hall— 
the collective area of which by no means equals the space 
covered at Paris or Vienna, even if the art gallery be added to 
them, and then sanctioning the erection of innumerable jnde- 
pendent buildings, most of which were built by private enter- 
prise, and by adding those together, a collective area is arrived 
at far in excess of any previous Exhibition. I notice in your 
impression of May 19, the area of Machinery Hall is stated to be 
5} acres instead of 14 acres, the latter being the correct area. 
Now the majority of these buildings are either restaurants, 
where nothing better than lager beer can be obtained, or State 
head-quarters, and are none of them of attractive appearance ; 
fewer still contain any objects of interest, and only serve to 
bewilder and fatigue the visitors. Some of the papers are draw- 
ingattention to the unfinished state of the grounds, and the absence 
of any energetic attempts to complete them. Having got over the 
opening ceremony, theauthorities appear to imagine that they have 
a boundless future before them in which to complete their work, 
while the irrepressible annexes are still cropping up in every 
direction, but the building operations, in most cases, are being 
conducted in themostleisurely manner. I believe a very important 
display is to be made at the saw mill, but it certainly will not 
be completed this month, and my impression is, that after the 
national festivities on the 4th of July, the heat will drive visitors 
away, and the Exhibition will be comparatively deserted until the 
autumn. As to the management of the concern, there is practi- 
cally none. No efforts are made to attract visitors by music or 
concerts, with a few solitary exceptions, while the gates being 
closed at six o’clock prohibits those who are engaged during the day 
from visiting the enormous show, and also compels visitors to toil 
through their sight-seeing during the heat of the day, which is 
most oppressive now, and will be still greater in a short time, as 
Iam informed that the temperature in the shade frequently 
exceeds 100 deg., which I can well believe, as the thermometer 
registered over 92 deg. on Saturday last. British exhibitors 
complain bitterly of the insolence with which they are treated 
by officials, who attempt to prevent them taking articles out of 
their cases to show to visitors. I presume the astute officials 
suspect that these articles will be sold and taken away, thus 
depriving the Government of some of the revenues it receives 
from the obnoxious tariff, the goods in the Exhibition having 
been admitted free of duty. The regulations respecting passes 
for admission, issued to exhibitors and others, are frivolous and 
absurd. Having obtained a pass, which is a task requiring the 
expenditure of a considerable amount of time and patience, the 
fortunate possessor of this precious article has to be photographed, 
and, after the lapse of several days, receives a caricature of his 
noble features, which must be attached to the pass; then an 
expedition has to be performed to an office, where, after being 
detained long enough to impress the patient individual with the 
solemnity of the rite to be performed, his photograph is placed 
in an apology for a press, and a considerable amount of manual 
force having been applied, his portrait is encircled with the magic 
words, “International Exhibition, Philadelphia, May 10 to 
November 10, 1876. Now his daily troubles commence. Round 
the margin of the pass, which cannot be replaced if lost, are 
printed all the dates on which the Exhibition will be open, and 
on presenting himself at an entrance, the pass has to be pro- 
duced, and if the presenter is not a regular attendant, the col- 
lector takes a considerable period to find the exact date, which 
he solemnly proceeds to destroy with a bell punch similar to 
those used by tramway-car conductors in England and America. 
Obtaining admission is bad enough, but exit, if re-admission is 
desired, is more difficult. At some of the gates an individual is 
stationed to issue checks for readmission, which he will only 
grant after a careful scrutiny of the pass, to discover if the 
bearer is the original of the photograph, and the powers of 
imagination displayed by these men in discovering any resem- 
blance between the portraits and their possessors is certain] 
worthy of some recognition, and he must also satisty himeelt 





not obtain a check, I have aprfied for one elsewhere, but was 
compelled to make my exit at "that particular spot, as I could 
not be trusted with the precious ticket out of the sight of the 
representative of the department of admissions, although the 
article is of no use without the pass! It certainly does seem to me 
that the production of the pass itself would anewer all purposes. 
I thought the Yankee was an ingenious individual ; so he may 
be, but he is too proud to copy any other nation, except for his 
individual profit. The exit turnstiles are gigantic revolving bars 
of wood, the lowest being so close to the ground to prevent the 
intrusion of a dog or other disreputable animal, that it invariably 
strikes your heels as you go out. One-half of the exit is filled 
up with bars projecting between those of the revolving turnstile 
in the usual way, but the important detail of a ratchet wheel and 
spring pale, which would only allow the gate to revolve in one 
direction, has been omitted ; consequently, the exit gates would 
also afford the means of admissicn, if it were not for the presence 
of a member of the Centennial Guard—humanity at two dollars 
a day thus taking the place of a little simple m ism. Truly 
this is a labour-saving country ; but then the voters had to be 
thought of, and a guard of a thousand men has been enrolled 
expressly for the Exhibition, who answer no useful purpose, as 
they are utterly ignorant of the localities of buildings or exhibits, 
and cannot be utilised as guides; while, as guards, they are not 
effective, as I have heard of several instances of exhibits being 
looted during the night. 

As I have said before, considerable jealousy exists at Phila- 
delphia having been selected as the site of the Exhibition. 
New York especially is indignant at having been overlooked. 
Whether New York would have proved a better locality I cannot 
say, as I was by no means fascinated with that city, but I know 
of no capital in Europe so utterly unqualified to receive and 
entertain a large number of visitors as Philadelphia. True, 
great exertions have been made to erect additional hotels, but 
that is all, The city does not contain a single object of interest 
or beauty. The Masonic Temple and the Academy of Arts are 
the only fine buildings I have seen, but at some distant period a 
new post-office and the public buildings, the latter occupying the 
centre of the two principal thoroughfares, thus obstructing the 
traffic, will be added to the architectural adornments of the city. 
The streets are narrow, and there is a total absence of any great 
centre for social resort, or of free open-air concerts such as will 
be found in any continental city. The theatres and other places 
of amusement are of a very inferior character, and are suffocat- 
ing in this weather. Now I cannot refrain from saying a few 
words respecting the exhibitors. England is better represented 
than I anticipated, knowing as I do how sick and tired English 
manufacturers are of the name of exhibitions; and great credit is 
due to those who have incurred the large outlay of sending heavy 
and costly machinery to a country whose antipathy to free trade 
renders it impossible for them to obtain a market for their pro- 
ductions, and where every noticeable feature in their exhibits 
will be copied without scruple or acknowledgment. However, 
they will have the satisfaction of knowing that they worthily 
maintained the credit of their country, while those who did not 
exhibit may congratulate themselves on having avoided a useless 
expenditure. 

If so-called International Exhibitions are to be continued much 
longer, I would suggest that manufacturers of each class of goods 
should either cast lots to determine upon whom the misfortune 
of exhibiting should fal], or elee subscribe toa fund towards com- 
pensating that unlucky individual. As to the American exhi- 
bitors, I have been exceedingly astonished at the manner in 
which they conduct their business. In a large number of cases, 
costly exhibits are left utterly unprovided with an attendant to 
explain them, while innumerable instances occur in which one 
man has undertaken the charge of several exhibits, respecting 
which he knows nothing, except that he would like to receive an 
order and pocket his commission ; and as he divides his time 
between the different stands, it is of course almost impossible to 
meet with him. Writing to exhibitors for information is useless, 
as letters appear to be rarely responded to. I know of one 
instance, in which a valuable order was lost by an exhibitor, 
through his neglect to reply to a commercial inquiry. 

Visiting the works of exhibitors meets with little better suc- 
cess, the fact being in every case, that people here are so accus- 
tomed to borrow the ideas of other people, that manufacturers 
are reluctant to allow the details of their inventions to be pub- 
lished. One individual informed me, that he would be most 
happy to furnish me with working drawings of his engine, if I 
would guarantee that the copy of THe ENGINEER containing 
them should not circulate in America. As I have no pretensions 
to being a Canute, and cannot stop the on-flowing tide, I declined 
his offer, more especially as I think most experience is gained 
from other people’s mistakes, and I only wanted his drawings to 
show how badly designed and proportioned an engine was 
deemed worthy of a prominent position in the Centennial Exhi- 
bition of America. 

The weekly conversaziones are not devoid of interest. At one 
recently held, Mr. T. C. Clarke, having read a short paper on 
American iron bridges, Sir John Hawkshaw followed with 
some remarks on the various types of bridges used in 
different countries. Mr. Barlow then alluded to the materials 
employed in bridge-building, and an interesting discussion 
ensued on the merits of steel for bridge purposes, and the 
general principles of design, embracing depth of truss, length of 
panel, use of pins or rivets, &c. &c. At the eighth Annual Con- 
vention of the American Society of Civil Engineers, held in the 
Judges’ Pavilion on the Centennial Grounds on the 13th, 14th, 
and 15th inst., some interesting papers were read, and discussions 
took place. 

One of the best horizontal engines in the machinery hall is 
that made by the Buckeye Engine Company, of Salem, Ohio, 
This engine is not only well finished, but presents several pecu- 
liarities of construction. This company has adopted the only 
true method of arriving at an economical running engine, 
namely, by paying great attention to indicator diagrams, and 
their catalogue for the guidance of their customers contains 
some of the most clearly written explanations of diagrams, of 
calculating indicated horse-power, and principles of steam eco- 
nomy that I have ever read. The engine exhibited by this 
company is called Thompson’s Automatic Governor Cut-off 
Engine, the movements of the cut-off valve being so controlled 
by the governor as to cut off the steam earlier or later in the 
stroke as may be required to seoure the desired uniformity of 
speed under variations of load and steam pressure. 

In portable engines for agricultural purposes, the Americans 
are decidedly a long way behind our English makers ; but this 
must not be attributed to the inability of makers in this coun 
to produce better specimens of workmanship, for the high 
standard reached by their stationary engines proves the contrary, 
but to the difference between the position of farmers here and in 
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England. I am informed that few farmers in the States are in 
a position to invest a considerable amount of ital in an 
engine; also that the roads are so bad that the size and weight 
of the portables have to be kept down, and the state of the roads 
and the existence of stumps in the fields render it n to 
limit the depth of the fire-box. With regard to the question of 
weight, an English observer is at once struck with the fact that 
nearly all the portable engines are provided with seats for the 
drivers, which are rarely or ever seen on English engines; so 
that, however anxious a farmermay be to dispense with almost 
essential features of the engine, such as lagging the boiler in 
order to reduce the load to be moved, he cannot overccme the 
reluctance of the American tu walking when he can by any 
means be carried, thus adding about a couple of hundred pounds 
to the weight of the engine. The workmanship of the engines 
exhibited is decidedly of an inferior quality, and the proportion 
of many of the working parts is anything but good. On the 
other hand, the separate cast iron bed-plate for the engine is 
invariably adopted, instead of attaching the cylinders and crank 
shaft bearings to the boiler ; in most instances, the base plate is 
used as a feed-water heater, and is placed on the side of the 
boiler instead of on the top. _ 

England is only represented by one portable engine made by 
Messrs. Davey, Paxman, and Co., of Colchester, and I regret 
that some of the other celebrated makers have not sent ergines, 
for the one by the Essex firm cannot be taken as fairly represent- 
ing the class of work now produced in England, aie Messrs, 
Davey, Paxman, and Co. have sent over an engine at a very low 
price, in order to compete with American makers on the score of 
cheapness, for from what I have seen of the engines made by 
that firm, they can turn out a very superior article to the one 
they have forwarded to Philadelphia. 

The Mansfield Machine Works, of Mansfield, Ohio, have a 
portable with some good details ; the cylinder, of 7in. diameter 
and 10in. stroke, is cast in one with the steam jacket and valve 
chest. The steam valve is a rotary one, and provision is made 
for taking up the wear by a nut at the end of the valve. The 
cut-off is adjustable by altering the position of the eccentric 
rod on the arm of the valve. Steam joints are all scraped 
and faced, no packing being used. The feed pump is driven 
by an eccentric, and the plunger kept vertical by a slot in 
the end, through which the shaft works. The arrangement 
of the pump valves is very good. They are entirely metallic, 
and access can be obtained to them without touching a 
nut, by unscrewing a brass air vessel. A tubular water heater 
is provided te heat the feed-water with the exhaust steam. Stop 
valve and check valve on feed pipe are provided, the latter 
entering boiler below the fire-box. The furnace front can be 
removed readily to give better access to the tubes, and the shell 
of the boiler is carried under the grate, with a water space two 
inches deep. The boiler is not lagged as usual—the Judson 
governor is used on this engine ; steam is used at 60 Ib. pressure. 

Messrs. Goar, Scott, and Co., of Richmond, Indiana, show a 
portable with a cylinder 64in. diameter and 13in. stroke, working 
with steam at 60 1b. pressure, and is steam jacketed. The 
eccentric rod is very badly arranged, running in a diagonal 
direction from the eccentric to the valve, forming an acute angle 
with both. The piston is fitted with a metallic packing, steam 
being admitted into the body of the piston. The feed water- 
heater is formed in the bed-plate of the engine, and a jet of 
water is thrown into the chimney, forming a spray to drown the 
sparks. The boiler and cylinder are noticeable for being lagged. 
The same firm makes, but does not exhibit, an engine for burning 
straw with one fire tube 24in. diameter, the fire returning to the 
front of the boiler through thirty-two tubes of 3in. diameter to 
the chimney ; some of these engines are furnished with creepers 
for feeding the straw, but the majority have simple apertures 
closed with a flap, into which the straw is thrust by hand. 

Messrs. Chandler and Taylor, of Indianapolis, show a ten- 
horse portable engine which has no special features, with the 
exception that the engine is placed very low down on the side of 
the boiler, the crank shaft being carried across the front of the 
smoke-box instead of over the top of the boiler as usual. 

Messrs, Lane and Bodley, of Cincinnati, whose wood-working 
machinery I have previously described, are also makers of 
portable and stationary engines. In this case the engine is 
attached to the side of the boiler, with the shaft in front of the 
smoke-box, in order to keep the centre of gravity as low as 
possible ; the fittings include a lock spring safety valve anda 
fusible plug. A steam blower is attached to the chimney to 
facilitate the raising of steam, and the whistle is recommended 
by the makers as producing as disagreeable a noise as any to be 





found ; judging by my experience of American steam whistles, 


reaching to a short distance from the ground, under which a 
barrel partly filled with water may be placed. The draught carries 
the smoke, 04 and cinders.in a straight line upward until 
par ge e fine wire netting at the top, when the sparks are 
suddenly arrested and bendunt to the inclined conveyor and 
gravitate through the cinder pipe to the receptacle on the ground. 
The coarse peltlegunitie vertical. side of the arrester presents 
no obstruction to the draught, and the inclination of the conveyor 
prevents it from becoming filled up. The receptacle at the lower 
end of the cinder pipe should be emptied every morning 
and a p amount of water kept in it. In the table 
below will be found much information. The only reliable test of 
portable engines which has yet been held in America, and of 
which I can obtain any reliable information, took place at the 
Sixth Cincinnati Industrial Exposition in the autumn of 1875, 
and the tests were made in the following manner ; and it will be 
interesting to compare them with the system adopted by the 
Royal Agricultural Society. Time : The length of each economy 
test was five hours, the data being taken every fifteen minutes, 
and of the test for maximum capacity, half an hour, observations 
being taken every minute. Fuel: The boilers were steamed up 
to a pressure of 75 Ib. square inch, the fires then drawn and 
the tests commenced, all fuel used thereafter being weighed and 
charged. At the close of the trials the fires were again drawn, 
and all unconsumed fuel and ashes accumulated during the tests 
were weighed and credited to the engines, being deducted from 
the total of fuel consumed, in the logs, as “corrections.” The 
management of fires was entirely in the control of the exhibitors, 
The wood—the best hickory—was weighed in lota of 125 lb. ; 
the wood being retained on the scales, smaller lots, generally of 
25 Ib. to 40 Ib., were removed from the scales as neéded, the 
times and amounts being noted. Interpolated values of amounts 
consumed every fifteen minutes are thus enabled to be given in 
the log with considerable accuracy. As, according to the experi- 
ments of M. Chevandier,* the calorific value of pine is only 
1} per cent. below thatof the best wood experimented upon ; as the 
U. 8. Ordnance Manual states that the heating powers of extreme 
qualities of wood only vary as 13 to 14, and as experiments of 
Mr. Bullt give nearly equal calorific values to shell-bark hickory 
and white pine, no material error can arise in estimating the 
small quantity of kindling used at the same relative value as 
the rest of the fuel. This course has therefore been pursued. 
Water : The water consumed, supplied unheated from the city 
mains, was measured in a manner similar to the method adopted 
last year. One large tank, holding over 2500 lb., was balanced 
on platform scales, and the water drawn from it, after weighing, 
into a smaller feed-tank. In this feed-tank the water was at a 
fixed mark at the commencement of the test, and every fifteen 
minutes it was brought to the same mark, and the cock in 
discharge-pipe of large tank closed ; the latter was then again 
weighed, the difference in weight thus giving the exact amount 
of water consumed each fifteen minutes. The temperature of 
feed-water, both in the tank and in the feed-pipe after leaving 
heater, was taken at the same intervals. The evaporation and 
leakage from the large tank was ascertained by allowing it to 
stand about three-quarters full, for a time varying froin seven to 
‘eighteen hours in different experiments, and weighing it at the 
beginning and end of interval. They did not exceed in any case 
‘7 of apound per hour. Leakage of water from pumps or boiler, 
was, as far as possible, caught, weighed, and deducted in the log. 
ree ie and leakage are deducted in the logs from the 
totals of “Feed-water, weight of draught,’ as “corrections.” The 
water-line in the boilers was fixed by tying a fine cord on the 
glass water-gauge at heights varying in different engines, from 
2}hin. to 2¥in. above crown-sheet, and then sealing it in its 

ition with sealing wax. Variations from this line are noted 
in the log. Calorimeter : She quality of steam was tested every 
thirty minutes by a simple calorimeter—injecting a definite 
quantity of steam into a definite quantity of water, and noting 
increase of temperature in the latter. A keg containing 200 lb. 
of water was balanced on a platform scale ; the steam-pipe was 
first cleared of condensed steam by blowing a pound through it, 
and this pound was blown into the water in the keg, instead of 
being wasied, so that its exact amount might be known and 
credited to the boiler ; the temperature of the water was then 
taken, the charge of steam (10 lb.) blown in, and the tempera- 
ture again noted, the water being thoroughly. mixed each time 
with a dle. The details of calorimeter observations have 
been omitted in the logs. The engines were run during the 
economy test with throttle-valve wide open. Engine counter 
and steam gauge: The revolutions of the engine were taken 
by an engine counter, and the pressure of steam by a standard 
gauge made expressly for these experiments, It was intended 





were taken for each engine, but unfortunately not a sufficient 
number to use them in estimating directly the indicated power. 
Friction diagrams were taken, as usual, care being had to keep 
the — of engine constant. Barometer and thermometer : 
The heights of barometer and thermometer, for density and 
temperature of atmosphere, were also recorded. Regulation 
of load: The work given to engines was intended to have 
been regulated by the dimensions of the cylinders, but 
some of them were unable to carry with sufficient ease 
their proportionate load relative to that of engine /irst tested. 
Averages : The average in the logs for the columns of steam 
pressure, temperature in tank, calorimeter, barometer, thermo- 
meter, and dynamometer, were taken by giving half weight to 
the first and last observations, when taken at the beginning and 
end of run. In the Woodsum Machine Company Jog, only half 
weight is given to calorimeter per cent., observation No. 11, as 
the excessive boiler priming producing this low percentage con- 
tinued but for a short time. : 
The Ames Ironworks contribute a number of portable and 


‘semi-portable engines. In the former the water space is carried 


under the grate, and the smoke-box is a direct continuation of 
the boiler (which is lagged), and the furnace front can be readily 
removed. The engine is on a bed-plate, and can be removed 
from the boiler and used as a stationary engine, and is fitted 
with a governor made by the firm ; the heater is formed in the 
bed-plate ; a hand-pump is fixed to the lerger engines to fill the 
boiler when the engine is notrunning. On the next page will be 
found a table giving the principal dimensions of the engines 
made by this firm. 

Perhaps the best finished of all the portable engines is that 
made by Messrs. Frick and Co., of Waynesboro’, Franklin, 
Co. Pa.. This engine resembles the Ames, insomuch that the 
engine is mounted independently of the boiler, and can be used 
as a stationary engine, The shape of the bed is somewhat pecu- 
liar, being the half of a horizontal hollow cylinder, except a 
small portion of one end, which is 2n entire hollow cylinder, with 
its one end closed by the formation of a flange or cylinder head, 
to which is bolted the cylinder and steam chest in one casting. 
This trough-shaped bed extends nearly to the pillow blocks. 
Immediately under the pillow blocks the bed is shaped similar to 
the steam cylinder end except that it is at right angles to it, in 
order to allow the crank to pass. Extending around the entire 
upper edge of the bed is a flange strengthening it, and serving as 
guides for crosshead. The bed is bolted to brackets on the boiler 
when used as a portable, or on a foundation when used as a sta- 
tionary engine, by means of a flange running its entire length, 
which is widened under the pillow biocks, and at the steam 
cylinder end for that purpose ; and the main part of the bed is 
connected with this flange by means of a web. The pillow blocks 
and the widened fianges at the same end of the bed are connected, 
for the purpose of strengthening them, by means of vertical 
braces. The widened flanges at the other or steam cylinder end 
are connected with the main part of the bed in like manner, all 
forming one solid casting. It will be observed that, by this style 
of bed—-which is trough-shaped—under the }rincipal working 
parts, all the oil, or drippings from the bearings and stuffing-bcx, 
are caught which would otherwise drop on the boiler, There is 
also an oil channel around the outside of both guides, leading 
into and conveying all the waste oil into the inside of the bed. 
The drippings and waste oil in the bed are conveyed from the 
engine and boiler through a small tube provided for that pur- 

The cylinder and steam chest are made in one casting, 
which is firmly attached to the solid bed, and in perfect line in 
the manner above described ; all the exposed parts being covered 
with felt and handsomely jacketed with iton, which very much 
improves its appearance, and prevents radiation of heat—prevent 
ing the steam in cylinder from losing its elasticity by condensa- 
tion ; the cylinder being bolted at its one end only to the bed, is 
allowed perfect freedom of expansion ; and as the cylinder, steam 
chest, slide valve, and piston-rod lengthened in the same direc- 
tion, the engine will have the same lead and clearance when 
working as when cold ; and by this arrangement of cylinder and 
bed, the working strain acts on a line through the centre, 
thereby relieving the engine from the powerful and unequal 
leverage incident to many though defective modes of construction, 
The piston-rod is of steel, and a tubular feed-water heater is used. 
The cylinder is not steam jacketed, but is lagged, which the 
boiler is not. The slide valve is peculiar and of a circular form ; 
on hr a engines they are made square. An expansion joint is pro- 
vided between the engine bed and the castiron bracket on the boiler 
at the fire-box end. The boiler is mounted on spiral springs, fur- 
nished with a screw passing through the spring on to the axle to 
steady the engine when at work. The rear axle passes through the 


TABLE I.—Principal Dimensions of Portable Farm Engines, Cincinnati Exposition, 1875. 
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* Adjustable. 


which uce the most hideous apne I should prefer not to 
hear this one in particular, The crank is of the disc pattern, 
and is counterbalanced ; ball valves are used in the feed pump, 
and the heater is placed underneath the cylinder. The steam 
runs from the dome inside the boiler to the nearest point to the 
cylinder. A circular saw can be attached to one of the rear 
wheels, and driven from a pulley on the main shaft. As wood is 
largely used for fuel, considerable importance is attached to the 


form of chimney top and spark arrester. The upper ion of 
the arrester is entirely covered with wire netting. top is 


‘woven double and very fine, so that no ks can pass through 
it. The vertical portion is covered with a heavy, coarse wire 
cloth, and all is secured to a strong iron framework attached to 
the chimney. The enlargement of the sheet iron work com- 
mences below the end of the chimney, as shown in the cuts. A 
be ¢ bene tg is Bigg wo to hp per ay i! and to the 
en ment at an angle to chi five degrees, as 
shows in the dotted hein the seeing aamerien To the 





lower part of the diaphragm or conveyor is attached a pipe 


to use a self-recording gauge, but it could not be obtained. The 
steam preasure was maintained, as nearly as possible, at 75 lb. 
per square inch. Dynamometer: A rotary. dynamometer was 
attached to a line of shafting, and firmly bolted to a loose pulley 
on the same, the latter being belted from the engine, and the 
power thus transmitted through the dynamometer to the line of 
shafting. A Root blower was belted from the same shaft to get 
the necessary uniform load for the engine, easily adjusted in 
this blower, by opening more or less the gate in discharge-pipe. 
Each engine occupied successively, during its test, the same 
position in the building. It was intended to attach the dyna- 
mometer directly to main shaft of engine, thus avoiding an 
important element of uncertainty ; but the shafts were unfortu- 
nately not sufficiently prolonged to admit of this. A good con- 
tinuous self-registering dynamometer, strong, and at the same 
time sensitive and accurate, is an article much to be desired in 
experiments of this nature, Indicator: A few indicator diagrams 
* “Form et ts ” par J, Claudel, 
ni a ee rae alien” 9 
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ashpan, where it is protected from the action of the fire by a cast 
iron sleeve—an arrangement which has nothing to recommend it, 

I think I have now noticed nearly all of the portable engines 
exhibited, and will allude to the agricultural machinery. In the 
first place, I was disappointed at not finding any striking novel- 
ties in this class; and secondly, the absurd: manner in which 
these machines are prepared for exhibition purposes renders any 
notice of them utterly worthless as regards the actual commer> 
cial machineg made by the same makers, No doubt this remark 
applies to a greater or Jesser extent to all the articles contained 
in any exhibition, but I never saw “ exhibition finish ” carried to 
such an absurd extent as it is in the agricultural machinery. 
Thrashing machines are varnished and painted in the most expen- 
sive manner, while drills, mowers, reapers, &c., are wade of 
highly polished hard woods, with emblematical carvings of 
wheat, &c., on raised panels, while nickel plating abounds. This 
can have but two objects—either to impress the visitor with the 
wealth and high standing of the manufacturer whv can afford to 
spend so much money on preparing his exhibits, or else to impose 
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THE PHILADELPHIA EXHIBITION—PORTABLE 


upon the confiding farmer, who, in giving his order, imagines he 
is going to receive a machine nearly, if not quite, as highly 
finished as the one exhibited. 

The Farmers’ Friend Manufacturing Company, of Dayton, 
Ohio, show a grain dril in which the quantity of grain sown is 
regulated by a cone gearing, so that by moving a lever the rate 
of feed is altered without using loose gear wheels of different 
diameters, as is the case in some drills. The drills and feeder 
rolls are very readily thrown out of gear. Grass seed can be 
sown broadcast by removing the drilling tubes and substituting 
shoots, and the grass seeder can be used either in front or rear 
of the machine. The fertilising drill is provided with a special 
form of agitator in the box to prevent the guano or phosphate 
from clogging. This and almost all the other drills is provided 
with a dial for registering the amount of ground traversed. 


Ames Ironworks 
No. of size.. .. 


0 





1 2 3 
Horse-power .. :. .. « 8 6 8 1) 
Diameter of cylinder, inches 3h -5 6 7 
Length of stroke,do. .. .. 6 — 1. 10 
No. of revolutions .. .. .. 250 175 | 175 175 
Diameter of band wheels, in. / 9 and 20 | 24 and 40 | 40nd 40 30 and 42 
Face of band wheels, do. .. 34 5 and 6 6 8 
Diameter of boiler, do. .. 23 24 | 27 29 
Length of furnace, do. .. 23 34 | 36 36 
Width of furnace, do. .. 18 18 6|)= 622 24 
Height of furnace, do. .. 16 26 | 82 34 
ME GEER ne 00 20 on 18 22 | 20 22 
Diameter of tubes, inches .. 3 23 3 3 
Length of tubes '.. .. ..| 41 6 6 | | 76 
Estimated weight, complete,Ib 1700 2700 =| 3900 4900 
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another, and make a great show with their highly varnished | extra drag-bar is complete in itself, and is attached to or detached 
rakes in every conceivable position, and occupying a great amount | from the truck by moving two bolts and one key. The raking 
of space. The Champion Machirie Company of Springfield, | apparatus consists of five arms and blades, with extension slats, 
Ohio, and the Johnston Harvester Company, of Brockport, New | having a capacity for reeling the tallest grain without scattering. 
York, are two of the largest exhibitors. The former claim a | The rake-stand is located at a sufficient height from the cut of 
superior tilting arrangement for the raker to enable lodged and | the knife, and set far enough ahead to enable the rake to reel the 
tangled grain to be cut clean. The latter “have received gold | grain at the inner end of the cutting apparatus, delivering it 
medals for their machines in France and Germany for their com- | aa on the platform, and put it off in square, compact 
bined mower and reaper, of which the wheels are 36in. high, | gavels. The rakes are driven by a flat belt chain, and run as 
with a broad tread, and made with wrought iron spokes, each | steadily as on the reaper, by means of the improved 
five-eighths of an inch in diameter, with a thread cut on each | tension rollers. Controllability of rakes : the rakes are under 
end, and the hub and rim cast on. They are set bracing at the | full control of the driver to deliver the gavel at any time. By 
hub, stiffening the wheel so that no side strain can affect it ; and | means of the new gear trip, the rakes can be set to deliver gavels 
the hub is wide, giving a long bearing on the axle, causing the | automatically, at the distances of 8ft., 12ft., 16ft. or 20ft. When 
machine to run steadily and noiselessly. The number of spokes | set in this manner, the driver can still carry the sheaf at will 

over thin places and away from the corners. The shifter lever 
Portable Engines. for throwing the rakes out of gear is in easy reach of the driver’s 























P > = " ° * seat. The bearings are long, solid boxes, bored out and keyed 
2 15 20 25 80 35 40 into brackets with wedge bolts, and always adjust themselves to 
8 8 9 10 10 ll 12 the shaft without cramping or binding. They are attached to 
10 = B = pg m4 a4 the machines in the most simple manner, and made of the most 
30 and 44|30 and 45| 40 and 54 | 44 and 54 | 48 and 60| 69 and 60| 60 and 72 | durable metal. The great advantage of these bearings over 
8 . | Sand 10} 8and12/ 8 and 12 |10 and 12/12 and 12| 12 and 15 | babbited boxes is felt by every farmer who has occasion to have 
32 32 33 35 37 39 39 his boxes rebabbited by inexperienced workmen. Itis impossible 
4 4 = . m4 rs = to rebabbit a box so as to make the bearing true, except by the 
36 87 37 38 4l 48 49 greatest care and by tools seldom at hand—or within reach of the 
24 vf 80 “ % “ 45 farmer—while the boxes of the Johnston machines are replaced 
3 3 : ‘ 3. with no difficulty whatever, and at less expense than the bearings 
. BA ae vane 10,800 12,300 15,650 can be rebabbited. Extension and drag bars : the extension bar 


has ball joints to take up all wear, making much less vibration 





Messrs. P. P. Mast and Co., of Springfield, Ohio, exhibit a drill 
in which the rate of feed is altered by moving a lever over a 
graduated index at the end of the hopper; this lever moves a 
spiral cam which regulates the size of all the openings in the 
bottom of the hopper. The drills can be altered from a straight 
to a zig-zag line by moving a handle, and an extra hopper is 
provided for guano. The same firm show plough sulkies for 
suspending the plough and enabling the ploughman to ride 
instead of walking, and to guide the plough from his seat. The 
form of sulky adopted by Messrs. and Co. enables the 
plough to be used as a right or left-hand plough by simply reversing 
it. A combined riding or walking cultivator also enables the 
farmer to ride instead of walk, and when doing so to operate the 
cultivators with his knees. 

Messrs. McSheny, of Dayton, Ohio, are also exhibitors of grain 
drills, which closely resemble those already described, the rate 
of feed being regulated by changing the cog-wheels. 

Messrs. D. D. Bufurd and Co., of Rock Island, Illinois, and 
Messrs. B. F, Avery and Sons, of Louisville, Kentucky, exhibit 
a large number of ploughs, which show the difference in form of 
the English and American ploughs. This difference is extremely 
well marked, but it is not easily described without drawings. 

The reapers and mowers all bear a strong resemblance to one 





than ordinary straight joints, and adding much to the durability 
of the whole machine. The drag bar is of the most approved 
pattern, with a bridge-brace over the top to strengthen it. The 
finger bar is attached to a tilting drag bar by a very simple and 
strong device, which enables the driver to regulate the height of 
cut perfectly, both in reaping and mowing, while the machine is 
in motion. The pitman connections are of the most reliable, 
durable character, perfectly adjusted to compensate for all wear, 
and also to prevent any binding in the connections. The lower 
end of the pitman is attached to the knife by a ball-and-socket 
joint, held in place by a forked nut and bolt to take up the wear, 
thus avoiding all lost motion ; the upper end is pivoted to the 
ijtman box in such a manner as to allow the box to work without 
inding on the crank pin in any position of the cutting apparatus. 
The width of knife head and superior manner of coupling the 
pitman to it avoids all tendency to twist the knife in the guard 
slots. Reaping attachments: For reaping, the No. 1 combined 
has a separate drag bar attached to a very substantial platform, 
5}ft. wide, with an angle iron finger-bar so formed as to abso- 
lutely preven’ sagging. The guards are steel-plated, same as used 
for mowing, and so formed as to leave an open space back of the 
knife, which is very essential to prevent,” 
[It will be seen from the foregoing that Americans have nothing 
to learn in the art of preparing trade circulars. j 


also braces the rim in more places than ordinary cast wheels 
making them much less liable to be broken. Either wheel drives 
independent of the other, and both are out of gear in backing. 
The high wheel is found to be indispensable in parts of the 
country where the harvest is wet—enabling the machine to run 
successfully where many low-wheeled machines bury down. The 
high wheel enables this machine to ride over deep furrows and 
rough land with much greater ease thanthe low-wheeled machines. 
Tt also renders the machine equally serviceable in every season— 
wet or dry. The main frame is a single bar of wrought iron, 
with one joint only ; solid at the corners, standing edgewise, well 
and firmly braced, and with the pole bolted along the side next 
the inner wheel, giving the frame great stiffness, and yet avoid- 
ing all surplus weight, Inside of the wrought iron frame is a 
neat cast foot-board, with brackets on the under side to hold the 
bearings. The gearing is well up from the ground, runs almost 
noiselessly, and by a simple operation the speed can be c’ 

without difficulty, and without adding to the weight of the 
machine—giving slow speed for reaping and ordinary mowing, 
and fast for mowing in difficult places. The inner divider is of 
sufficient height to shield the nd mse apparatus from tall or lean- 
ing grain, and the outer divider high enough to divide and handle 
any grain without scattering. This reaping attachment with the 
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except by the hand tender brake, and the dangerous expedient 
of reversing hisengine, In such an event as that; @ collision 
would be most disastrous, because the velocity of the train would 
be Ltd than if its. momentum had been diminished by the 
timely application on the part of the guards, of the present hand 
Ww 


= “ » 
ae — ye se Big bel egy sicensel tele by screw brakes. In order to obviate this objection and danger 
the Great Western Railway Company, and I shall feel obliged by pen ony ee ee tno “ef be — eg been found a’ the 
eae ac : yom other appliances on the 
your giving ii a place in an early issue of THE ENGINEER if you | my.“ CAP ie in the event of fallaré te Gite; ths hor eg br etal: 


think it deserves publicity. The action of the brake is as follows :— 
The two drums, A and B, Figs. 2 and 4, being exhausted, 
act simultaneously upon the opposite ends of the lever C, but as 
the area of drum A is greater than that of drum B, it overcomes 
it and pulls the lever into the position shown on the drawing for 
keeping the brakes off. In this position the lever remains when 
the train isin motion. When the pipe along the train is opened 
by the driver, guard, or an accidental separation of the carriages, 
the vacuum in drum A is destroyed, but maintained in drum B by 
the india-rubber valve D, which is pressed close to its face by the 
pressure of the atmosphere, and thereby hermetically sealing the 
drum B. The latter then acts independently upon the lever, 
reverses its position, and applies the brakes. 

One of the shany important advantages obtained the 
automatic actin over the direct action is the saving of time 
which is effected in applying the brakes at the moment they are 
wanted. This was fully established in the trials made by the 
Royal Commission on Railway Accidents in June, 1875, and by 
Captain Tyler in his recorded experiments with the di 
vacuum brake on the Great Northern Railway, in which a distance 
of 410 yards was required to pul! up the train, thus placing, as you 
said, ‘‘ continuous brakes in an unfavourable light.” 

Without wishing to detract from other men’s inventions, it 
appears to me, after a most careful study of the whole subject of 
continuous brakes, that we are yet far from perfection if a train of 
moderate length cannot be brought to a state of rest in less 
distance than Captain Tyler appears to have been able to accom- 
plish. The want of promptness in the direct-action brake is easily 
explained, when it is considered that a train travelling at the rate 
of sixty miles per hour passes over thirty-one yards in a second ; 
and as it cccupies from six to seven seconds to exhaust the pipes 
and cylinders on a train of moderate length, it follows that a 
distance of about 200 yards must be travelled over before the 
brakes can be applied with the full force due to -the pressure of 
the atmosphere. 

I am of course aware that the blocks begin to move towards the 
wheels almost immediately the exhausting apparatus is put into 
ret but the exhaustion is at first slow, and it is not until 
after the train has travelled a considerable distance that the bfakes 
begin to act with their full effect ; and thus it is that the direct- 
acting brake has not yet done such good work as the automatic, 
in which the power is, as it were, stored up by the use of a constant 
v , or Pp d air, in the pipes, which can be applied with 
full effect the moment it is required, and a saving of time, if only 
a few seconds, at that particular moment, is of infinite value, 
representing, as it does, several hundred yards in pulling up a train 
travelling at high speed. 

By the use of the ‘‘ vacuum automatic” principle, the brakes 
are self-acting in case of accident, and in the tion of a train 
are applied in the rear or detached portion , by which the 
telescopic action, which was attended with such fatal consequences 
at Shipton, is entirely prevented. The brakes can also be applied 
from any part of the train with any degree of force, for it is not 
necessary to entirely destroy the vacuum for ordinary stoppages, 
but only in the event of imminent danger. The constant vacuum 
in the pipes along the train also provides efficient means of ‘‘ com- 
menisiiion,” 











Another advantage of great importance is, that a ling cannot 
become disconnected, neither can the brake aj has ss on any 


carriage get out of order, without the know! of those in 
charge of the train; and unless this requirement is fulfilled it can 
easily be conceived that a driver might a danger, 


upon his brakes to pull up in a short ce, but find, when 
too late, that from either of the above contingencies they are 
useless, and he himself without the means ef stopping his train, 





train, 1 

able; but that is attended with drawbacks, because unless an 
additional exhausting apparatus is provided or the power increased, 
the time required to create the vacuum and apply the brakes must 
be twice as long as is necess: by the use of one line of pipes, &e.; 
only, in addition to which, is the double expense in the first instance 
and maintenance afterwards, and the inconvenience of double 
couplings between the carriages, where one only by the use of the 
‘automatic ” action is needed. 

It may also be reasonably concluded, that if from vibration, or 
any other cause, one coupling were to become disconnected, the 
same cause would in all probability unfasten the other, and the 
train would thus be deprived of its brake power, without being 
detected, until the necessity arose for applying it, when, as before 
explained, it might be too late to prevent a collision, It would 
therefore appear that if any doubt can possibly exist as to the 
certainty of action in continuous brakes, or if time—though only a 
few seconds——be required to apply them at the moment they are 
wanted, in case of r, the safety of travelling would not be 
increased by their use, but rather that when accidents did happen, 
they would be more fatal in their consequences than by the use of 
the present certain, though slow, and insufficient hand es. 




















a underneath, but in the event of an accidental separa- 
tion of the train, or the application of the brakes, it descends, and 
by compressing the air ri, ance it, blows the small whistle at the 
bottom. The coupling, Fig. 5, between the carriages consists of two 
flanges exactly alike, so that they can be coupled together 5 
tive of the position of the carriages to which they belong. ey 
are temporarily held together by pins engaging into the flanges 
alternately. When hanging between the carriages they are 
securely locked by the jamming of the pins in their respective 
holes, but when through an accidental separation of the train the 
pipes are pulled into a straight line, they are easily separated with- 
out injury to the pipes. en the train is in motion they are 
held together oF 4 force depending upon the degree of vacuum 
in the pipes. I hope that future experiments on the Great Western 
Railway will prove the value of this brake, when I will send you 
the results of trials, which I have no doubt will be found to fulfil 
the many advantages which I have endeavoured to show can he 
obtained by the “automatic” principle. R. D Laupenrs, 
128, Heygal-road, Edgbaston, Birmingham. 





EQUALISATION OF LIGHT IN HOSPITALS AND ROOMS. 


S1r,—The temperature of inhabited rooms has been rendered 
equable by means of the thermostat in connection with a source of 
artificial heat, and by other means, but no attempt, that I am aware 
of, has ever been made to devise —— by means of which che 
light which enters apartments, and more the wards of 
ophthalmic hospitals, might be rendered near ‘orm, whatever 
were the variations occurring in the amount of light at any moment 
coming from the sun, This varies not only with the of the 
day or year, and with the serenity or obscurity of the sky, but also 
with every passing cloud ; and in London, in the spring of the year 
especially, the constant transit over a sunlit sky of hugh masses of 
cumulous clouds, whose production is, perhaps, due to the 
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When I first turned my attention to continuous brakes I was 
engaged in working the long and om inclines over the Western 
Ghauts in India, and the experiments I there made with different 
kinds of brakes conclusively convinced me of the insecurity above 
alluded to which attended the “‘direct-acting” principle. On 
short trains which the are permanently coupled 
together, and which are continuously broken up, it does not, and 
cannot, for the reasons given above, provide that perfect sccurity 
which is required to insure safe and rapid travelling. 

The interchange of stock from one line to another also materially 
affects the question of keeping the brakes in perfect working 
order. The vehicles are subjected only to the cursory inspection 
of ae e Se "20. 20h 08 © re ited, mechani, ond 
even ey were, they have not the time to e the necessary 
examination meres a carriage out of order being attached to a 
train. And unless the means employed are such as will at all 
times with the utmost certainty insure the detection of a discon- 
nected coupling, or a faulty brake apparatus, the risk of accidents 
will not be obviated by the use of continuous brakes. In order to 
meet these —— contingencies, I have designed the form of 
brake apparatus as shown on the accompanying plan, the simpli- 
city of which will easily be understood. It can be applied to all 
JZ. brake vans ema aad ony interfering with the pre- 
sent gearing. I also enclose a tracing, Figs. 1 and 3, of an tus 
to be fixed in each 2S oe and on the eS 
consists of a. which is a heavy weight made air- 
tight by leather buckets. When the train is in motion the weight 
is forced up to the top of the cylinder by the pressure of the 


physicists, The problem can only be solved experimentally, 








setting over the hilly country which more or less surrounds 
the metropolis, prod a constant and rapid fluctuation of light, 
distressing to a healthy eye and injurious to one diseased or over- 
worked, This fluctuating light, which penetrates every 5 
ment, is not, I believe, against in the ophthalmic 
any hospital in London, by any but the ineffectual two 
sets of window blinds, one set being quite ue, the other of the 
ordinary white calico, ht filtered through which is, like the 
light passed through ground glass, di to all eyes. Th 
the production of a photostat, or apparatus for eq e 
admission of daylight, is a much more delicate problem than that oz 
the thermostat, it seems to me that in the present state of physical 
science the means may be devised for effecting the object su‘fici- 
ently nearly for practical p , and I venture to commend its 
deration, more ly to our electrical engineers or 


and not without the expenditure of thought, time, an 
labour, which, however, would in the end ly well 
reward the successful inventor, for uniformity of light, if once 
attained by means neither very complicated nor expensive, would 
be ad , not only in hospitals, &c., but eagerly sought for as an 
appliance in all Beales reading-rooms, public offices, and the 
vate studies of the richer classes. Something of the line of 
hought that may eventuate in this may be roughly sketched. It 
po Aaa rc pe as oon Py teuhte that, ae the 
loudy or serene, and the or som pro- 
an bot the lumi Fey Goer received at any 
moment of the day upon a unit of surface be tel 
the same. We migh therefore, employ the heat rays as a means 
of regulating those of light. If a large reflector placed in 
a glass chamber be mounted heliosta , or so that it shall 
alvays fase the direction of the oun, whether’ ite dies be vidhle or 
not, and in its focus, where the rays of the sunlight or 
Ce A 
a mover wer 
termediate train of a to 
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but still sufficient by a suitable in’ 
maintain the necessary motions in window blinds of 
ee ee of those now well known, 
which are called h blinds. feeble current, ever le 
ing with the intensity of external light, would be sufficient 








8 


THE ENGINEER. 





Juty 7, 1876. 








move mors or less in a rotary direction the index or card of a large 
vanometer. If we imagine at any one point of its circumference 
a source of nearly constant heat, such as a Bunsen’s burner, to be 
carried in one direction or the other by the motion of the galva- 
nometer, we should possess the means of ing this into 
greater or less proximity, or beneath a greater or less length of a 
compound thermostat bar formed of steel and zinc. The bending 
of this bar, more or less by the difference in dilatation of the two 
metals, would afford sufficient range and mechanical energy to be 
directly applied through the intervention of an adjustable rod to 
any one, and therefore to all, of the connected shades or 
slips of the helioscene blinds. Each slip being light, balanced 
upon its small horizontal axis, and having extremely little 
friction or inertia, a very small mechanical effort would suffice for 
= the'angle of hundreds of these shades so that the inter- 
stitial spaces admitting light from the outside should vary inversely 
as the cg of the light to which they gave passage, and so the 
light within the apartment remain practically constant. Many 
other analogous arrangements will occur to physicists and mechani- 
cians accustomed to deal with the imnumerable delicate and 
beautiful, though now common contrivances by which electricity, 
heat, and light have been made subservient to our wants ; and to 
such men I leave the pursuit of my rough suggestion, of which I 
am never likely to be able myself to attempt the realisation. 
Perhaps instead of the thermo-pile, an entirely different source of 
motion might be devised based upon the curious difference in the 
electro-conductivity of selenium, dependent upon the intensity of 
the light to which it is exposed, and varying with that with ex- 
treme sensibility, which has been experimented upon by Herr 
Werner Siemens, of Berlin, a communication as to which he has 
ad the Acad of S of that city, and of which 
some notice will be found in Nature for December 9th, 1875, p. 112. 
In conclusion, I may remark that one of the ablest oculists 
practising in London has assured me that the construction of an 
efficient photostat would confer a valuable boon upon his profession 
and greatly relieve much human suffering. R. M. 
Victoria-street, Westminster, June 30th. 








PROTECTION, 

S1r,—If protection is to be carried as far as it will go, then States 
in a federation will levy duties on the imports of other States. It 
may be said that this is taking a far-fetched view of the matter. 
The following statement bears on this question. A New York 
Sun correspondent, writing from Phcenixville, to that paper of the 
4th, draws a dismal picture of the iron business in this State. He 
says: “‘ The truth is, and we might as well acknowledge it now as 
at any other time, Pennsylvania is played out as an iron commercia 
centre. It may never again have the great trade it once p d 


Quant aux petits rails en fer de 5 et 11k, le métre nous pourrions 
les livrer f. o. b. 4 Londres 4 165f. le 1000 kilos. 

Les mémes petits rails en acier seraient facilement livrés A £8 
rendus en 3 

Ces renseignements, que je puis vous certifier exacts, vous 
permettront d’apprecier exactemement la force de notre fabrica- 
tion; car 4 ces conditions je suis prét a traiter n’importe quel 
oe eee ae “ a 

Agréez entretemps l’assurance de ma parfaite consideration. 

Bruxelles, 5 Juillet, 1876. E. Perit. 





CONDENSATION AND THE ECONOMICAL LIMIT TO 
EXPANSION IN STEAM CYLINDERS. 

Srr,—If your correspondent, Mr. W. Worby Beaumont, would 
take either a real or an assumed indicator diagram, and carefully 
trace the heat in the cylinder by means of the steam appearing at 
different points in the diagram, he would find that the difference 
between the steam actually used per indicated horse-power in any 
kind of engine and that theory would lead us to expect, can be 
easily and clearly accounted for, without the necessity of 
imagining any annihilation of heat in the process of expansion. 
It may be remarked in regard to the point in question— 

(1) That whatever the ratio of expansion, provided steam is dry, 
when admitted into a cylinder, and the cylinder is so jacketed on 
covers, barrel, and piston, that liquefaction is wholly prevented ; the 
quantity of steam used may be practically identical with the 
calculated quantity. The expansion curve in this case is slightly 
under that due to Boyle’s law. 

(2) That the almost invariable excess of steam used can almost 
invariably be satisfactorily accounted for, either by the introduc- 
tion of wet steam into a jacketed cylinder, or by the initi 

1 tion of admitted steam which necessarily attends the 
introduction of non-superheated steam into an unjacketed con- 
ducting cylinder. In each of these cases the excess of steam used 
arises from the fact that a quantity of steam equal to the lus 
quantity passes through the cylinder without performing anything 
like its share of work. The expansion curve sometimes approxi- 
mates to that given by Boyle’s law, but frequently also it rises 
considerably above it. 

(3) That a final pressure less than that given by Boyle’s law is 
seldom met with in practice. When met with it is easily explained. 
But when steam is expanded, doing work. in a non-conducting 
cylinder (a hypothetical case), the terminal pressure falls below both 
that due to Boyle’s law and that due to the expansion of saturated 
steam, for the obvious reason that there is less steam in the 
cylinder at the end of the expansion than at the beginning; a 
aE of the steam having been condensed in performing work. 
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It has shifted, and slowly but gradually the iron business is being 
divided, and it will not be long. before each State will, more or less, 
contribute to its own demand, Penrsylvania, if it islucky enough, 
may retain its local traffic, but it can never have a national or 
general trade as it once had.” 
1@The italics are mine. Inspite of protection, a great State loses 
its trade. The remedy would be to extend protection and compel 
other States to use only Pennsylvania iron. To be consistent the 
Americans ought to do this, aud I have no doubt a strong party in 
Pennsylvania would adopt the arrangement if it were possible, 
Liverpool, July 3rd. 


WATER TUBE BOILERS, 

S1r,—We trust the letter of your correspondent, “H. R.,” 
and his sketches of what he considers an improved water tube 
boiler, may lead to a discussion on this important subject. There 
can be no doubt that this type of steam generator will be the boiler 
of the future for both land and marine purposes, but it appears 
there are great practical difficulties to overcome, and much to be 
learnt, before a really simple, efficient, and economical water tube 
boiler is introduced. The difficulty consists in the water for 
evaporation being sub-divided and contained in tubes of moderate 
diameter, for practically each tube then becomes a distinct boiler, 
and therefore requires a free exit for steam, and a large area for 
the entrance of feed and return of water, carried before and 
along with the rush of steam. The want of a continucus and 
sufficient flow of water through the tubes, and a free escape for 
the steam, has led to innumerable failures in perfecting the system. 
A successful water tube boiler must have in addition a simple and 
perfectly tight coupling for jointing the different portions, and one 
that, without dismantling the boiler, can be readily got at for 
inspection, repairs, and cleaning. Where the circulation of the 
water is not local or intermittent, but takes place continuously 
throughout an entire boiler, unequal expansion and contraction, 
with its attendant evils, cannot exist, as the tubes are at or near 
the same temperature. Facilities must also be provided for 
thoroughly cleaning and inspecting the interior and exterior 

rtions of the tubes and connections, without disturbing the 

rickwork or other setting. These qualities, coupled with 
freedom from priming, high steaming powers, and no sudden 
fluctuation in steam or the level of the water, are points that have 
to be carefully considered and experimented upon before they will 
stand the test cf continual work. 

**H. R’s” boiler is almost identical with one patented by us, 
but he will find that some important features were entirely over- 
looked when preparing his sketches. He will also learn that we 
use outside ciroulating pipes in a more effective manner. He is in 
error in stating that Root’s boiler is the only one where a tube can 
be removed without dismantling the boiler. Any section can be 
withdrawn in our improved water tube boilers by removing four 
bolts and breaking two small faced joints; and in the event of a 
tube or section not being at hand, a bonnet or plug can be used to 
close the openings, when the boiler will work with the same 
certainty as before. One fatal objection common, we believe, to 
all other boilers, is the impossibility of discovering a leak or 
getting at the centre tubes of a nest or cluster in the event of their 
not being steam and water-tight. 

This is entirely overcome where the boiler is arranged in sections, 
leaving sufficient space between them for inspection and cleaning 
Each section being at the same time independent of those around, 
ean expand or contract without fear of starting or straining the 
joints or connections. NEWTON SUCKLING AND Co, 

Aberdeen, July 4th. 


BELGIAN RAIL PRICES, 

Str,—Je lis dans vétre journal du 23rd Juin écrite sous la 
rubrique ‘‘ Competition” la publication des offres de rails en acier 
que j'ai faits pour le Gouvernement des Indes. 

Ce renseignement est exact; mais nous cessons d’étre d’accord 
lorsque vous dites que jamais on n’a offert des prix aussi bas que 
les miens. En effet mes offres ont été refusées parceque mes prix 
ont été trouvés beaucoup trop élevés ! 

Je serais trés heureux si leGouvernement des Indes, tout comme 
les autres Gouvernements qui font des adjudications publiques, 
voulut bien en publier ies résultats; et alors au moins on 
pourrait discuter en connaissance de cause, les offres faites. 

Mon prix est trés rénumérateur et ne correspond pas du tout au 
prix de £7 4s. auquel vous pretendez yu'on peut obtenir des rails 4 
Liége. Je puis vous assurer que dans ce district il sera difficile et 
peut-étre impossible d’obtenir des rails en-dessous de £8, prix aux 
usines. 

La seule ra‘son qui me permette d’offrir des rails A des prix aussi 
bas rendus a destination a l’étranger est une question de fret que 
jai le possibilité d’obtenir 4 des conditions exceptionnelles. 

En ce moment nous pouvons livrer des rails en acier du poids de 
30—38 kilos. par métre courant au prix moyen de £8 5s. rendus 
f. o. b. Londres, 

Des bandages de wagon en acier peuvent étre livrer 4 £10 5s. 

f. 0. b., Londres, Liverpool, Hull, ou Bristol, 
Les aciers pour ressort valent £11 rendus, 
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+ appears to lose sight of the fact that the heat 
abstracted by the metal of a cylinder from the entering steam, and 
which abstraction of heat causes a portion of sveam to condense, is 
wholly returned to the steam during the period of expansion and 
exhaust, (Excepting, of course, such part as is lost by radiation.) 
In other words, that if a pound of steam were admitted into an 
ordinary unjacketed cylinder, and expanded to any extent, pro- 
vided it lost in performing work and through radiation only 
the excess of “‘total heat” of the initial pressure over that of the 
final pressure, although a proportion of the steam admitted 
might be condensed during ission, and exist in the cylinder as 
water at cut-off ; yet the entire pound would reappear as steam at 
the end of the stroke. So, also, if Mr. Beaumont will look through 
the figures given in his last letter, he will find them all more or less 
incorrect, Were it not for the cylinder acting as an equaliser of 
temperature, or if the steam were used in a non-conductin 

cylinder, the mean pressure with an initial absolute pressure 0! 

75 lb., and ratio of expansion of 4, would be 42°9 Ib., not. !44°73 lb. 
From this also, assuming the engine to have a good condenser, 
must be deducted a back pressure of say 2°0lb., leaving a mean 
effective pressure of a 40 lb. perinch. It is not at all necessary 
to assume any size of cylinder to calculate the steam required per 
indicated horse-power per hour. But eo = 
the volume in cubic feet swept through by the piston per indi- 
cated horse-power per hour. The final pressure is about 14°7 lb, 


per inch, with a volume of 26°36 cubic feet per Ih. So that, = 
say 13 lb., plus that condensed owing to work performed as given 


below, or 13 + 2°17 = 15°17 Ib. of steam are required by theory to 
develope one indicated horse-power per hour, instead of 12°11b., as 


.given by Mr, Beaumont. 


The thermal equivalent of a horse-power exerted for an hour is 
aod xe = 2564 units. Each pourid of steam of 75 lb. pres- 
sure can expan down to 14’7 lb. pressure, and perform work equal 
to 1176—1145 = 31 units without any liquefaction. Therefore the 
expansion of 13 lb. would supply 31 x 13 = 403 units. This leaves 
2161 units to be derived from liquefaction, Each pound of steam 
carries into the cylinder 1176 units of heat. Each pound, liquefied 
and discharged as water at the temperature of the exhaust steam, 
carries off to the condenser 212 — 32 = 180 units. Each pound 
condensed in the cylinder will, therefore, have given up 1176 — 


180 = 996 units, and — = 2°17 lb. of steam must therefore be 


61 

96 
liquefied in performance of work. Mr. Beaumont assumes 18 Ib. 
of steam to be the consumption per indicated horse-power per hour 
in his actual engine. But I should not expect an unjacketed con- 
densing engine, using 75 lb, steam expanded four times, to develope 
the hourly indicated horse-power with less than 24 lb. of steam. 


Henry Noartucort, 
8, Union-court, E.C., June 3rd. 


P. 8.—I would ask Mr. Longridge to explain his statement that 
in “calculating the power developed by an engine, with reference 
to the quantity of heat or water consumed,” it isa mistake to 
take the area of the indicator diagram as representing the power 
exerted. Surely—neglecting iation—the heat expended is 
eqzal to the heat carried away to the condenser, plus that equiva- 
lent to the net indicated power, not the gross indicated horse- 
power.—W. H. N, 


S1r,—In the correspondence of last week’s ENGINEER, headed 
“Expanding Steam; no Gain, but a Loss” is remarked: ‘‘ We 
know that truth alone can detect false theories, and establish new 
ones, so that we should be careful how we use evidence for either.” 
To consider how far the theories, or rather one theory advanced in 
that letter, is = iar by the stated experiments or examples, I 
take the liberty o' i (1) The atmospheric pressure = 151b, 
per square inch; 151b. above atmospheric pressure = 30 1b. per 
square inch ; 60 1b. above atmospheric pressure = 75 Ib. per square 
inch. (2) A non-expanding cylinder whose area equals one square 
foot or 144 square inches, length sufficient to allow any necessai 
expansion of steam, and one foot of whose length is filled wit 
water at 39 deg. Fah. (3) A frictionless steam-tight piston movable 
with the upper surface of water or steam in cylinder, and weighted 
so as to offer resistance, in first instance, of 301b. per square inch, 
or 151b. above atmosphere ; second instance, of 75lb. per square 
inch, or 60 1b. above atmosphere. Then, as one volume of water at 
39 deg. Fah. expands to 827 volumes of steam at 15 ib. per square 
inch above pressure of atmosphere, and to 348 volumes of steam at 
60 1b, above atmosphere, so the piston in first instance will be 
lifted 827 — 1=826ft.; second instance will be lifted 348 — 1=347ft. 











In First instance 144 x 30 x 826 =3,568,320 lifted pounds lft. 
Second do. 144x75x348=3,747,600 xq 
and the a = 179,280 do, 
3,568,320. 1 _«, 
" 179,280 ~ 9-347 1 Per cent. 


’ That is, even without taking into account the fuel necessary for 
increasing the temperature of steam from that due to 15]b, pres- 
sure per square inch above atmosphere, — Fah.; to GOlb. 
pressure per square inch above atmosphere, 307 deg. Feh.; this 





calculation shows the extra theoretical power obtained from 
the higher pressure is only 52 per cent., and therefore from my 
point of view the higher pressure steam alone is not sufficient to 
account for the theoretical saving stated in the letter referred to, 
42 per cent., without recourse being had to considerable expansion, 
uttershaw, near Bradford, Tuomas Dixon, 

June 29th. 
_ $rg,—There has previously been much useful information in 
Tue ENGINEER upon steam expansion, and the above definite 


heading caused me to commence the letter from your correspondent 
“8B. B.” with some amount of interest and expectation. I have been 
knocking about amongst engines for the last twenty-five years, and 


think Watt earned a reputation not to bedespised, when we consider 
theinformation on the subject in his time, and the material he had to 
work with. Your correspondent says he does not deny that 
modern expansive engines save coal, compared with non-expansive 
engines of low pressure ; but his t is that this is due solely to 
the use of higher pressure, and in no de to expansion. I think 
the following two cases will prove part of his theory—a part which 
I believe is generally wdaecintanl anh disprove the rest. Scores 
of similar cases may be found in the manufacturing districts of 
this country. In a manufactory an old-fashioned beam conde 
engine was at work using low-pressure steam, The engine woul 
not drive all the hinery required, and more machinery was 
required to be laid down. The engine was compounded with a 
smaller high-pressure engine and suitable boilers for carrying the 
pressure laid down ; the result was considerable augmentation of 
power and a great reduction in fuel consumption. The high-pres- 
sure engine alone would do more work with less coal than the old 
low-pressure condensing engine. 

In another case a small high pressure engine was driving the 
machinery of a saw mill, but had not sufficient power to drive all 
the machines together, although taking steam for a great length 
of the stroke. A condensing engine was compounded with +his, 
and the result was that not only the whole of the machinery could 
be driven, but more added. The above are practical illustrations— 
without going into formulz or figures—of the principle that there 
is an advantage in using high-pressure steam, and also in expanding, 

I think the higher the pressure—taking the boiler into considera- 
tion and the valve faces—the more economical ; as to which is the 
better plan, compounding or expanding in one 7, does not 
affect the principle discussed. I should be glad if “‘B. B.” in his 
next communication weuld give his explanation respecting the 
latter of the above two practical examples. J. Hopson, 

Newport, Mon., June 28th. 











S1r,—I must say a few words in reply to Mr. Beaumont’s letter, 
in your issue of 30th of June, if only to make my apol for 
having stated that he appeared to me to have confounded heat 
and temperature. It is, howevever, curious that the sentence 
which he quotes from his first letter, in order to show that I ought 
not to have made this statement, is precisely one of those which 
misled me into making it. For, assuming the total quantity of 
heat in steam to be the same, when it fills one volume and when 
it is expanded to fill four, the total heat in one volume, after 
expansion, would be one-fourth off what it was before expansion, but 
this is the ratioin which Mr. Beaumont states the temperature 
would be reduced ; whereas, according to the ordinary tables, the 
temperature of steam at a total pressure of 75 1b. is 307 deg., but 


at 18 Ib, it is not ao but 222 deg, 


With regard to the main question, viz., how the 15, 25, or 50 
per cent. of steam used over and above that theoretically required 
is to be accounted for, I certainly understood Mr. Beaumont to 
mean, that if steam were used at a pressure of 60 lb. above the 
atmosphere and expanded four times, the range of temperature of 
75 deg., as calculated by the ordinary methods, would be greatly 
vid for the terminal pressure could not be near as much as 
one-fourth of the initial pressure, because the temperature would be 
reduced to less than one-fourth of the initial temperature, or to less 
than 307 

ra 

In order to show that this reduction of temperature need not 
take place, I endeavoured to explain that while, in the case of air, 
a reduction of temperature must accompany the conversion of every 
unit of heat into work, in the case of steam this need not be so, 
as heat could be obtained by condensation. And in order to show 
that no such reduction of pressure, as to that of saturated steam 


ata temperature of coal deg., could take place, I said that the 


store of heat in the cylinder was insufficient to supply the heat 
which would become latent on the evaporation of the water 
required to produce sufficient steam to bring the terminal pressure 
up to what the indicator diagram shows it to be, as nearly all the 
heat available for this purpose would be that abandoned by 
water present in the cylinder as it fell in temperature, the heat 
stored in the metal, during the early part of the stroke, being com- 
paratively little when the steam is cut off early. 

It appears to me that the chief causes of loss are the following, 
(1) Water carried out of the boiler by the steam mechanically 
mixed with it. In some experiments, recorded on page 41, 
of the third Bulletin of the Association des Propriétaires 
d’appareils 4 vapeur du Nord de la France, 1875-1876, the loss 
from this cause is put down at 12 per cent. by weight. (2) 
The greater of the steam required to fill the clearances 
escapes into the 1 , or at here, as the case may be, 
and the amount so lost will increase as the range of expansion 
increases, for, although these spaces may be only one per cent, 
of the volume of the cylinder, yet they amount to ten per cent. 
of the volume, taken up to the point of cut off, if this takes 
place at one-tenth of the stroke, B) A certain quantity of steam 
— often escapes past pistons, and this quantity will increase 
with the pressure used, and therefore, in general, will be greater 
with high ranges of expansion than with low ones. With 

to the work done by the expansion of air, the mean 
pressure of 62°5lb., assumed by Mr. Beaumont as the basis of the 
calculation in his last letter, would be the mean pressure of one 
cubic foot of air, expanded from a pressure of 1051lb. per square 
inch, according to Boyle's law, to a pressure of 26°251b., and not 
adiabatically to a pressure of 15lb, The work done during 
expansion cannot be found in this way, but must be calculated by 
some such formula as Dr. Zeuner’s. Moreover, I do not see why 
the spevific heat of air should be assumed at °48, ult gave it, 
for air under constant volume, as ‘168, and for air under 
constant pressure at ‘238, Moreever, Rankine states that the 
specific heat of a perfect gas does not vary sensibly with density 
or temperature, Hence it does not appear why, when both the 
volume and pressure are variable, the specific heat should be 
greater than ‘237, but rather that it should be less. 

MICHAEL LONGRIDGE. 














INSTITUTION OF MECHANICAL ENGINEERS.—The summer meet- 
ing of the institution will be held at Birmingham, ou Tuesday, 
18th July, and following days of that week, the annual exhibition 
of the —_ Agricultural Society of England — place there 
from Wednesday 19th to Monday 24th July inclusive, The 

tings for ding and discussion of papers will be in the 
Midland Institute, Paradise-street, on Tuesday and vee 
mornings ; the chair will be taken at 10,30 on Tuesday and 10 0’cloc 
on Wednesday. Papers will be read ‘‘On McCarter’s Condenser 
without Air-pump for Steam Engines,” by Mr. Francis Preston, 
of Huddersfield ; ‘‘On Mechanical Puddling,” by Mr. T. Russell 
Crampton, of London; ‘‘On the new Traction Dynamometer of 
the Royal Agricultural Society,” by Mr. William E. Rich, of 
Furnaces,” by Mr, Bernard P. Walker, of Birmingham “On the 

‘urnaces,” Yr. ‘ er, of Birmin, H e 
Open Spray Tuyere and other Blast-Furnace Tuyeres,” by Mr. 
Francis FL Lloyd, of Wednesbury ; ‘‘ Supplement to Notes on the 





Early history of Railway Gauge,” communicated by the Secretary, 
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RAILWAY MATTERS. 


__ Iris announced that the managers of the works for piercing the 
St. Gothard Tunnel have informed the men that they will shortly 
be discharged. 

AccorDING to Herapath, the Prussian Government having ed 
successive credits for the construction, &c., of og 
amounting in the aggregate to a sum of 489,593,722 marks, propose 
to issue 4 per cent. obligations for 100 millions of this amount. 

THE first through train passed over the northern division of the 
intercolonial railway between Moncton and St. Flavie station on 
the 2nd and 3rd of June. The road was opened for freight traffic 
between Halifax and Quebec on the 12th of June, Express 
passenger trains will commence running on July 3, 

Quorations for American rails in the eastern States of America 
are : iron, at the mills, 38 dols. to 40 dols,; steel, 60 dols. to 63 dols. ; 
old rails, 21 dols. to 23dols, It is said that the Texas and Pacific 
has pure! in Pennsylvania 12,000 tons at prices equivalent to 
46 dols. to 48 dols. delivered on the Mississippi or the Gulf; the 
Reading Company is said to have sold of the lot at a little 
less than 39 dols. at the mills. Railroad spikes are 2} cents to 3 
cents per pound, 

A NUMBER of engineers and architects interested in the construc- 
tion of railway stations met together at the Paddington station, 
on Tuesday last, to view and examine the ridge and furrow-glass 
roofs put up for the Great Western Railway Company, on Mr. 
Rendle’s new system, ae are very light and t in appear- 
ance, and contrast very favourably with the old roofs. The 
‘system has been so successful that the patentee has received 
‘instructions from the company to cover the stations at Cardiff, 
‘Swansea, Plymouth, Neath, Bath, Landau, and severa' otherstations, 

Lawwst advices from China, arene & the first railway in that 
‘couutry, state than an authorisation had arrived from Pekin to 
‘tolerate what the foreigners had already completed—which gave 
Whem the right of keeping open the entire line. Two Chinamen, 
imprisoned for having aided the foreigners in the construction of 
the railway, had been suddenly liberated ; and it was thought that 
the Chinese Government would, in the end, purchase the line, so 
as to keep it entirely under their own control. In any case the 
7 of the Chinese Government to railways no longer exists 
in its old force ; and locomotives wal ere long, be looked upon as 
no more dangerous than steam vesse Already 4000 Chinese are 
travelling daily between Oussoon and Shanghai—-for the most part 
by third class, at a charge of only five cents for the journey, 


THE Great Northern Railway Company announce that the 
10 a.m. down express from London, and the 10 a.m. up express 
from Edinburgh, will run through in nine hours. We understand 
that to accomplish this time is gained by abolishing the stoppages 
at Peterborough, Darlington, and one or two other intermediate 
places. The London and North-Western Railway Company’s 
10 a.m. train from London to Edinburgh is timed to reach the 
latter at 8.25 p.m., or in 10h. 25m., lh. 25m. longer than the 
Great Northern’s accelerated service, The Midland Company’s 
30,30 a.m, train from London arrives at Edinburgh at 9,15, or in 
10h, 45m., i.e., 1h, 45m. longer than the Great Northern's. The 
Midland Company, however, announce a further acceleration of 
their London and Edinburgh trains. The 10.30 morning train 
from London to Edinburglr performs the journey in ten minutes 
less time than heretofore, without reduction, we hear, of any of 
the conveniences and comforts of the journey. 

As an indication of the effect produced uy on the railways by the 
present depressed state of trade, we understand, says the Railwa 
News, that the London and North-Western Company, in addition 
to reducing their large goods staff at Crewe to five days’ work, 
have been Gat iy nage to work many of their goods drivers and fire- 
man only four days per week, and pay them p: rtionately, thus 
reducing the men’s wages about 30 per cent, The mid-day goods 
train from Camden station, London, which, since the formation of 
the line, has been the chief train for conveying shipping and other 
ae to Manchester, Liverpool, and other places north westward, 

as been discontinued; and this necessitates a further reduction 
in the time worked by North-Western men. The Lancashire and 
Yorkshire bey ave entered into an arrangement with certain 
of their servants that so long as the present, and, as is generally 
map, temporary, depression of trade lasts their wages shall be 
ced by their falling back into lower grades in the service than 
they at present occupy, In some cases the men in the employment 
of this company have to work short time, The recent action of the 
Midland Company towards their goods guards is stated to have been 
solely due to reduced goods traffic. A considerable reduction of 
working expenses on the Great Western line is expected by the 
men employed in the goods departments. 


THE Saratoga (N.Y) Saratogian says: ‘‘ A two-year-old bull of a 
bellicose and disputatious turn of mind brought the train up yester- 
day morning to a standstill just this side of Mechanicsville, The 
engineer saw the bull on the track and tooted for him to get off. 
But the young bovine evidently regarded the locomotive as a big 
rival, and at every toot of the whistle he answered back a bellow, 
and began to paw up the dirt and lash his tail as if he could lick 
all the bulls in creation. The whistlesnorted. The bull bellowed. 
The engineer hallooed at the bull, but the bull lowered his head 
and challenged the locomotive to come on. Then the engineer 
fe gree his train and went out and told the bull to ‘ get off.’ The 
bull refused, and then the brakemen rallied and a grand charge 
was made on the bovine, but the bovine went for the brakemen and 
drove them out, So they armed themselves with fence rails and 
boulders, and amid cheers and shouts of the assembled passengers, 
and the inspiring shrieks of the whistle, the fight ned once 
more. For some time it was doubtful which way the tide of battle 
would turn, At last, however, the bull was defeated by a piece of 
strategy. A feint was made in his front while the enemy moved 
by a flank, and taking Mr. Bull in the rear got ion of his 
tail. This substantially ended the fight, and the bull was ignobl. 
turned into the ditch, The battle for the possession of the 
lasted about ten minutes, and was one of the most lively struggles 
made for the possession of a railroad known in history.” 

Or the number of locomotives at work on the English railways 
no exact estimate has ever been published, It may not be amiss, 
then, to give from official documents the number of locomotives 
owned by and at work on some of the chief English railways, The 
numbers at the end of last year owned by the respective companies 
were as under :—London and North-Western, 2019; North-Eastern, 
1331; Midland, 1196; Lancashire and Yorkshire, 670; Great 
Northern, 533; Manchester, Sheffield, &., 374; London and 
South-Western, 363; London, Brighton, and South Coast, 270; 
South-Eastern, 255; London, Chatham, and Dover, 142 ; North 
Staffordshire, 118 ; North London, 66 ; South Devon, 54; Metro- 
politan, 44; Metropolitan District, 24; Cornwall, 21, This list 

cludes, it is evident, all classes of locomotives, of varying cost, 
held by the respective com: ; but the value is not generally 
given. It may not be unin’ g to add that on most railways 
the rate of increase in the number of locomotives has been enlarged 
within the past few years. In the six years ending with 1875 the 
stock of locomotives on the London and North-Western rose from 
1591 to—as we have seen—2019 ; similarly the Midland owned at 
the former opeag 850, and now owns 1196 ; the North-Eastern 
rose from 935 to the total already given ; and the Great Western, 
which had in 1870, 929, has now about 1200, This rate of addition 
seems now to have reached its maximum, as the additions for 
several of the companies will show. Inthe six months ending last 
year the Midland Company added no less than 34 locomotives to 
its stock, at an apparent cost of above £80,000; the Great Northern 
added 12, the cost of the addition being £21,000; the North- 
Eastern increased its number by 71, the cost being stated at 
£171,000 ; the additions to the,Manchester, Sheffield, and Lincoln- 
shire numbered 9, and the cost—inclusive of four tenders—was 
£24,000; and finally, of illustrative examples, the London, 
Brighton, and South Coast added 4, at a cost of £11,000, 





NOTES AND MEMORANDA. 


To detect nitrobenzol in oil of bitter almonds, take a solution of 
of caustic soda until the precipitate 

dissolves, then add a few drops of the substance to be and 
will aniline. 


a er water), when the peculiar purple is pro- 
In a recent number of Le Technologiste—No. 416—is a note on 
the extraction of vanilla as a secondary product. For preparing 
paper sie ocd re signe pater omega wag eg 
ye er pressure in a . The soda solution, after treat- 


ment, must the vanillin, which, it is » might be 
extracted with profit, though thus far the inv tor has been 
unable to do so, The suggestion is offered for what it may be 
worth for other experimenters, 


Pror. SteBBine has written to the Photographisches Archiv, ex- | ; 


tolling Willis’ process of printing in platinum, which takes but one- 
fifth as long as silver printing. A sheet of starched paper is floated 
ona very weak silver solution, then laid on a glass plate, and over it 
is poured a mixture of sesqui-oxalate of iron and platino-chloride 
of potassium, or sodium, and evenly distributed with a tuft of 
cotton wool. When dry, it is exposed under a = until a 
weak picture is produced, the time being regulated by a photo- 
meter. It is developed on a warm solution of oxalic of potash ; 
lt is immediately removed, washed in weak oxalate acid until the 
whites are clear, then washed in water and toned on sulpho- 
cyanide of pai It is finally drawn through hypo solution and 
well washed, 


IN a recent number of Comptes Rendus appears a note on the 
magnetic anomaly of sesquioxide of iron prepared from meteoric 
iron, Finding that oxide of iron—from meteoric iron—after suffi- 
cient heating to give it a constant weight, was still somewhat 
magnetic, the author, M. Smith, made a series of researches, with 
the following resuits, viz.:—(1) Artificial hydrated sesquioxide of 
iron dried at a high temperature is age attracted by the magnet, 
but loses this property at a red heat; (2) the sesquioxide prepared 
from meteoric iron in the ordinary way, and dried at a low tem- 
ease behaves like ordinary oxide, with this difference—that it 

comes decidedly magnetic when heated from 400 deg. to redness; 
3) the sesquioxide of ordinary iron mixed with nickel or cobalt, or 

th, manifests magnetic properties identical with those of meteoric 
iron; (4) the sesquioxide from meteoric iron, free from traces of 
nickel and cobalt, behaves like ordinary sesquioxide; (5) the 
pre omar produced with a solution of copper behaves like the 
oxide obtained with meteoric iron; (6) sesquioxide of iron, mixed 
with manganese, gold, platinum, zinc, or cadmium, does not 
differ from pure sesquioxide as to magnetism. The author con- 
cludes by saying that careful analyses of mixtures of oxides have 
thrown but little light upon this curious problem. 

In a recent number of the Chemical News Mr. L. Thompson 
publishes the following as a convenient method for getting the 
economic value of coals: The apparatus required is a small cast 
iron crucible about the size of a common tea cup, and furnished 
with a lid, This crucible should be as light and thin as possible. 
The one the author now uses weighs 6 ozs., holds 4 0zs. of water, 
and cost one shilling. Having obtained a fair sample of the coal— 
which is rarely practicable except 1 cwt. has been crushed under 
edgestones-—reduce an ounce of this to an impalpable powder, and 
carefully mix 10 grs, of this with } oz. pres of common salt, pre- 
viously dried, and then add and thoroughly mix with this 1 oz. 
troy of bichromate potash ; place the mixture in the crucible, put 
on the lid; counterpoise the whole with great care in the scales ; 
then, allowing the counterpoise to r2main, place the crucible in a 
common fire where it may become dull red-hot, and allow it to 
continue so for a quarter of an hour; after which take the crucible 
from the fire, and when cold, place it again in the scales, and 
notice how many grains it has lost; then, deducting from this the 
weight of the coal (10 grs.), the remainder represents the quantity 
of oxygen carried off by the really useful combustible constituents 
of the coal. This he has found to vary in the coals supplied to the 
London market from 19 to 28, 

THE following is given as a method of determining whether 
cotton has been dyed with madder or with artificial alizarine. 
The material to be tested is first dipped in a solution of potassium 
permanganate, and then in a bath of acid, when the madder-red 
will become yellowish, but artificial alizarine will turn distinctly 
rose coloured. The difference in colour is still better perceived by 
treating the dyed cotton with potassium dichromate and nitric 
acid successively ; in this case the madder-red is almost completely 
decolorised, while the red of artificial alizarine preserves a 
characteristic rose colour; if the fabric is further treated for a 
few minutes with boiling soda lye of 18 deg. B., and after washing 
with hydrochloric acid of 20 deg. B., the madder-red becomes of 
a dirty orange, while the artificial alizarine turns a brilliant clear 
yellow. The strength of the baths are as follows :—One gramme of 
potassium permanganate is dissolved in 200 c.c. water; the dyed 
fabric is steeped in this, washed, and then passed through hydro- 
chloric acid of 3deg. B, The material is again treated with the 
first bath, washed, and finally introduced into a solution of oxalic 
acid of 1deg. B, If _—_ dichromate is employed, the bath 
should be made of 10 grms, of the salt to 200c.c. of water, and 
the nitric acid should have the strength of 50 deg. B. 


THE method employed in the manufacture of artificial alizarine 
in themanufactory of Meister, Lucius and Bruing, at Frankfort-am- 
Main, consists in heating for three hours in earthen vessels—or 
better in vessels of enamelled iron—anthracene having a fusin 
point of 207 deg. to 210 deg. with one-fourth of its weight o 

tassium dichromate, and twelve parts of nitric acid of sp. gr. 

504, The crude anthraquinone thus formed is dissolved in six 
parts of boiling nitric acid of sp. gr. 1°5. The solution of 
anthraquinone is completed when no more is deposited on cooling ; 
it then contains mononitroanthraquinone; this is precipitated 
with water and dissolved in nine to twelve parts of a solution 
of sodium hydrate of sp. gr. 13 to 1°4 and heated to 170 deg. 
to 200 deg. The heating is continued until hydrochloric acid no 
longer gives an increase of the precipitate with a portion of the 
liquid. The mass is then allowed to cool, dissolved in boiling 
water, filtered, and the cooling matter is thrown down from 
the hot solution by an acid; the yellow brown precipitate after 
being washed is ready for use in dyeing, The residue on the 
filter contains chiefly anthraquinone, which is worked over again. 
Germany alone manufactured in 1873, 900,000 kilos of alizarine 
paste, containing on the average 10 per cent, of alizarine, 

M. GRuNER has recently been 2 ye | on the probable exhaustion 
of English mines, In England, he said, the production of a man 
Po annum was 300 tons. In Prussia and ce, in the more 
avoured districts, it was 200 tons, while in Belgium and the Nord, 
where the beds were poor, the production seldom exceeded 150 
tons. In England in 1872 400,000 men were engaged in producing 

20,000,000 tons, It had been calculated that if the production 
continued to increase at the rate of the last 40 or 50 years it would 
reach 4,000,000,000 tons in the year 1950, so that the mines would 
be exhausted before the end of the next century. He pointed out 
that to produce these 4,000,000,000 tons, even at the rate of 300 
tons per man, 13,000,000 workmen would rae ef and if their 
fam’ were added at the rate of five to one, the total population 
engaged in mining in England in 1950 would be about 85,000,000. 
Such figures show the absurdity of the theory. He would estimate 
the maximum production of England for all times at 250,000,000 
tons, which would assume 1,000,000 miners, or 5,000,000 of the 

ulation engaged. In France the maximum would be much 
less, scarcely more than 30,000,000tons. In Belgium the maximum 
was nearly reached at 15,000,000 or 20,000,000 tons. Though the 
continental production was small, he would e + the English 
mines, even at the high maximum of production he assumed with 


} 250,000,000 tons, to last for eight centuries to come, 


MISCELLANEA, 
Ir has been determined to construct a target on which to test the 
penetrative power of the 81-ton gun, ata cost of £5000. 


Tue Farriers’ Cammey (one of the most ancient guilds of London) 
has decided upon offering prizes for an essay on the veterinary 


te | treatment and practical shoeing of horses. 


At a meeting of patentees, and others interested, held in 
Dublin on the 4th inst, a petition, in reference to certain clauses 
in the Patent Bill was agreed to and ordered to be forwarded to 
Sir Arthur E, Guiness, for presentation to the House of Commons. 

A PUBLIC meeting of sanitarians, and all who are interested in 
the question of rivers, will be held on Thursday next, at two 
o'clock, in St. James’s Hall, to consider the question of river 
pollution, and especially the provisions of Mr. Sclater-Booth’s bill. 

THE committee of officers appointed to consider the position of 
engineers in the navy have completed their report, and suggest that 
— of machinery shall rank with captains, chief engineers 
with commanders, and engineers with lieutenants. The pay of 
these officers is proportionally increased. Chief engineers, it is 
su A be appointed to ships under commanders as well as 
those under captains, thus largely increasing the number of chief 
engineers required for the service. Engine-room artificers are also 
to have better pay. 

THE Minister of Public Works has already made arrangements 
for receiving tenders for the carrying out of the first series of 
works for the improvement of the Tiber, so that no delay may 
occur after the royal decree authorising their construction comes 
into vigour. These consist in the widening of the bed of the 
river between the Ponte Sisto and the Ponte dei Puattro Capi, by 
the rectification of the left bank, called Monte della Corna, The 
earth excavated will be carried down the river below the church 
of St. Paul’s, and used for raising the level of the low-lying lands 
on both sides of the river. These works are comparatively unim- 
portant, as their cost is estimated at 100,000 lire. 

A CORRESPONDENT of the Kailrocd Gazette writes :—Having 
been very much annoyed by the choking up of lime scale in the 
feed-water pipes to a stationary boiler, and having burst several 
of them while trying to bore out and beat out the deposit, which 
was almost as hard as marble, I thought of a new remedy which 
proved to be completely successful. A can of refined coal oil was 
standing near where we were working, and plugging up ene end of 
the pipe, half a pint was poured in and shaken about till the 
scale seemed to be saturated with it. The remainder of the oil 
was then poured ovt, and on knocking the pipe, the contents slid 
out, round and solid. The oil seemed to destroy its connection 
with the metal altogether. This, if it works the same way in 
every similar case, is worth knowing and making public. 

Ar the last ting of the Academie des Sciences, M. Résal pre- 
sented to that body the fourth and last volume of his treatise on 
mechanics, This volume contains the 5th and 6th parts, the one 
dealing with wid and water as sources of motive power, hydraulic 
engines and lifts, and the 6th: comprising: (1) the construction of 
steam boilers, with a study of the questions relating to their firing 
and feed-water ; (2) the theory respecting the pi of steam 
engines and the most usual arrangements ; (3) tae solution of the 

roblems relating to the duty of these engines, considered both 
i a thermi¢ and an economic point of view, and a critical 
description of the principal types of steam engines, especially 
those with separate admission and exhaust now so general ; and 
(4) a description and study of the principal hot air and gas 
engines. 

R Majesty’s screw corvette Tourmaline, 14 guns, which has 
recently been built at the shipbuilding yard of Messrs. R. Dixon 
and Co., of Middlesbrough, has just been finally tested on the 
measured mile off the Maplin Sands, previous to being passed 
over to the Admiralty by the contractors, The engines, constructed 
by Messrs. R. W. Hawthorns and Co., are of 350-horse power 
nominal, and are made on the compound principle. During the 
trial they were under the charge of Mr. Archibald, the contractor’s 
manager, and worked Admirably, there not being the slightest 
hitch during the working, and the trial was considered to be mos 
satisfactory. The mean revolutions were 94; indicated horse- 
power, 2149; speed of vessel, 13°517 knots. The Tourmaline is 
fitted with a Hirsch patent screw propeller, which, during the trial, 
fully sustained the er of this patent for the almost entire 
absence of vibration from its working. 

In a report drawn up by the deputation of workmen who were 
sent from Paris to the Vienna Exhibition three years ago, and 
only now published, the following arguments are advanced in 
favour of piecework:—‘‘ In most of the Paris manufactories and 
workshops workmen are pit by the hour. Now, it always happens 
that the employer fears that the amount and quality of the work 
executed is not worth the price he pays for it; the workman, on 
the other hand, being underpaid, is always afraid of doing too 
much, In self-defence, the employer resorts to vexatious precau- 
tions which are of no use to him, and which only excite the 
resentment of the workman — a resentment which he loses. no 
opportunity of displaying. This latent animosity between the 
employer and the workman is to be deplored in the interest of 
both parties, and the best way of putting an end to it is to adopt 
the principle of piecework, by which the independence of the work- 
man is effectually secured. 

THE N.Y. Herald says of the work of John Roach and Sons on 
the Trenton, at the Brooklyn Navy-yard : ‘‘ The work on her had 
gone on rapidly for some weeks, and June 15 was fixed for placin, 
the cylinders of the engine. The Steam Derrick Company 
the contract for this work and commenced operations on Thursday 
afternoon at three o’clock, The bs ages weighed about twenty 
tons. It wasraised up by the derrick, and the immenss mass of 
metal was just hanging over the batchway of the Trenton, when 4 
large steamer passing caused a good deal of movement in the water, 
The derrick moved to the heaving of the water and the twenty- 
ton cylinder, as a matter of course, swayed with the motion of the 
derrick. Finally the cylinder slipped its chain, crashed ee 
the cross beams and drove a-half inch bolt through the hull of the 
vessel. Tle hole was speedily plugged up, but it will be nearly a 
week before the damage done by the falling of the cylinder can be 
repaired. About 3000 dols. will cover the loss caused by thia 
accident, which falls on the contractors, McDonald and Co., of 
the Steam Derrick Company.” 

By an Act of Parliament obtained during the past session the 
Chelsea Waterworks Company «as empowered to construct, half 
a mile below Sunbury lock, additional works at West Molesey, con- 
sisting of a new intake, the erection of engine and boiler houses 
and two 40-horse power engines, to make four subsidence reser- 
voirs, together to contain 140,000,000 gallons, and to lay a cast 
iron pipe, five miles long and thirty-six inches in diameter, to 
convey the water from West Molesey to the existing filter-beds 
at Seething-wells, The first section of the new work—the new 
intake and the cast iron pipe—is now completed, and, as the 
water is taken from the Thames at West Molesey,the objection- 
able water from the Mole is avoided. The work of laying the 
new iron pipe was begun in July. last, and completed in the 
short space of five months by Messrs. Aird and Sons. The 
main is laid pemaggn oh West Molesey, East Molesey, under the 
Mole and Kmber rivers, Thames Ditton, and Long Ditton, to 
the existing filtering works at Seething-wells. The subsidence 
reservoirs at the intake are to be of enormous size, and when 
finished the water surface of the four reservoirs will constitute 
an area of thirty-five acres. They will probably be completed 
before the summer of 1877. The total cost of the new works 
will amount to about £200,000, including the purchase of fifty 
acres of land at West Molesey. When these extensions are 
completed, the company’s works will be very perfect, as, with 











such a storage, it will not be nec to take the water 
from the Thames when flooded. The ital weight of the new 


main now laid is nearly 5000 tons, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
in? Geroxp and Co. 

NEW YORK —WILLMER and Rogers, 31, Beekhman-street. 





TO CORRESPONDENTS. 


*,* In order to avowd trouble and confusion, we find it necessary to 
inform Gear: My Mies ae addressed to the 





sat large envelope directed by the 
writer to h gre Pesrtion ebm octane 
destination. 


answers i ; No 
notice will be taken of communications which do not comply with 


these instructions. ; : 
*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. ; 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not ily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

A. M.—Yes ; being engraved. 

READER.—No further information has reached us. 

InTENDED (Accrington).— You can obtain a copy of the Traction Engine Act 
from the Queen's printers. 

H, L.—We feel certain that you can obtain the book from anyone selling 
scientific works, Apply to Messrs. Lockwood or Messrs. S; 

J. P.—Greenwell’s Treatise on Mining and Mining Machinery” will answer 
your purpose, You can obtain it through any bookseller. 

1nGENIO.—The power is obviously not sufficient. Let us know how many 
inches of chain are wound up by ten complete revolutions of the crank 


L. A. D.—You cannot do better than advertise, stating where the machine is 
to be seen at work. If you can make tiles with two horses as fast as other 
machines can make them with a 10-horse power engine, your invention ws 


very valuab 

A SupscriBer (Rio),— We know nothing of the boiler composition to which 
you refer. It is not likely to do any harm to the boiler, but it may cause 
priming. The quantity to use can only be settled by experiment, as it will 
vary with the water. Begin with one ounce per nominat horse-power of the 
boiler once a week. 

8. F. 8. (Tunbridge-wells).—I¢t would depend on the relative capacities of the 
plungers BB in your sketch. If the water level remains unaltered what- 
ever the position of the plungers, then you may disregard them altogether. 
A will rise or fall, or remain at rest, according as it is lighter or heavier 
than an"equal bulk of water, or the same weight. 

Nemo.—The extract which you enclose was obviously written by some one who 
has yet to learn that power cannot be created. The inventor is, and has 
been, labouring under y mistaken views. We may add that even in 
carrying the invention into practice. so much ignorance was manifested that 
the machinery broke down the first time steam was turned on. 





SUBSCRIPTIONS. 


Tue Enoiveer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it 


If credit occur, an extra 
be registered 
oth Cases for binding Tux Enoinzer Volume, price 2s. 6d. each 
The fo ing Volumes of Tne Enotnerr can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 37, 88, 89, 40. 
Foreign Subscriptions for ser Paper Copies 
es. 


i will, until further notice, be 
received at the following 


3 paying in advance at the 


following rates will receive Tae ENGINEER weekly and post-free, Sub- 

scriptions sent by Post Office Order must be hae yd Mimsopne' 

to the Publisher. Thick Paper Copies may be preferred, at 

rates. 

Remittance — Australia, Brazil, Bri 
Columbia, Bri' 


Post-office Order. Belgium, itish 
Guiana, Canada, on of Good ae Denmark, beg 
France (Paris only), Germany, G tar, India, Italy, a, ‘ 

ew Wales, 


A 
ee ceed peel New i a 
ew Zealan rtugal, Roumania, Tasmania, , 
Africa, West Indies, China, via South. 


United States, West Coast of 


ampton, £1 16s. 
Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 


Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 





Sor every two lines one shilling odd lines are 
cha one shilling. The line averages eight words. When an 

ti measures an inch or more the charge is ten shillings per inch. All 
single advertisements the country must be stamps in 
payment. Alternate ad will be inserted with all re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE Six 0’CLOCK ON 
*,* Letters relating is evel soos le the publishing department of the 
a 
“paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tus Enotes, 168, Strand. 
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OFFENSIVE TORPEDO WARFARE. 

Tuart torpedoes are likely to play a most important part 
in any future naval war ra fact which has or jatially 
forcing itself upon the minds of all coatintntll Govern- 
ments, and the enormous latent powers of destruction pos- 
sessed by this particular weapon, both for offensive and 
defensive purposes, has been lately most prominently 
brought before the public by the experiments which have 
been carried on at Porchester e, near Portsmouth. 
There is no doubt that for defensive purposes torpedoes can 
be most readily and easily employed, and it is evident that 
by acomplete system of submarine mines, properly con- 
nected to the shore by electric communication, it would be 
possible in a very short s) of time fairly to protect 
any of our harbours against the attack of an enemy’s 
fleet. It is not, however, only as a means of defence that 
we may wish to make use of torpedoes, for it is perhaps 
far more likely that we may have occasion to employ them 
either to attack an enemy’s fleet in his own ports or in 
other seas than those surrounding our own island. It is to 
the different kinds of offensive torpedo attack that we 
propose now to draw attention, and to examine which 
appears most likely to be of real value in case of actual 
warfare. At present there are three distinct systems 
before the public—viz., the Harvey sea torpedo, the spar 
torpedo, and the Whitehead or fish torpedo. Of the two 
former the whole details have been made public, while the 
latter is still surrounded with a certain amount of official 
mystery. Enough, however, is known of the results of 
fish torpedo experiments to make it appear slightly doubt- 
= beng — thew has we n me oe pt it. 

ughly, the fish torpedo consists of a cigar-sha' » 
which is launched from a distance igeinet on enemy’s ship, 
towards which it is urged by means of a screw propeller 
driven by a small engine actuated by compressed air. The 





means by which the torpedo is kept down a.certain depth 
under water is the secret concerning which so much 
mystery is preserved. Its general principles are, however, 
well known. 


It is, however, evident that having once left the vessel 


from which it is projected, it ceases to be under any con- |. 


trol whatever, and is completely at the mercy of the cur- 
rents with which both the open sea and harbours generally 
abound. Thus, although it may answer thoroughly. when 
tried in the. canal at Woolwich, it is hardly surprising 
to hear that on more than one occasion, when tried in 
France. in» an nm roadstead, it. returned, boomerang 
fashion, against very vessel from which it had been 
sent, and once, indeed, actually exploded in the screw aper- 
ture. Such results as these are ly encouraging, and 
certainly do not point to the Whitehead torpedo asa missile 
upon which much dependence could be placed in time. of 
need. The recent accident on board the Vesuvius, when 
the reservoir of compressed air blew up, points to another 
source of danger which its employment renders liable. 
This is the second serious accident which has occurred with 
the air chamber in England alone, and there would appear 
to be always a chance of explosion with compressed air 
stored up at an enormous pressure, on account of the diffi- 
culty there exists of rendering the gauges free from defect, 
and making them so true as always to register the right 
amount of pressure. Taking into consideration the defects 
in the fish torpedo system which we have pointed out 
above, we must confess that we cannot help thinking that 
both our own and mee foreign Governments who have 
been bitten by the itehead craze are likely event- 
ually to find out that they have bought a whistle, 
whose tune is hardly worth the money they have 
had to pay for it; and as we most assuredly con- 
sider that trials in the canal at Woolwich are simply 
useless, we are sorry to hear that it is being deepened for 
re advanced experiments. The advanced experiment 
which seems tous most desirable is to try the fish torpedo 
both at sea and in a crowded under similar 
circumstances to that under which it would have to be 
employed in actual warfare. We have had sufficient 
experience to show that'a charge of 30 lb. of gun-cotton 
or dynamite exploded within 3ft. of the side of a vessel 
will drive a hole in her sufficient to sink her, were she the 
strongest ironclad afloat ; what we therefore want to know 
is whether we can depend upon the fish torpedo under all 
circumstances to travel in the direction in which it is 
launched against an enemy’s vessel, and not to turn upon 
its own friends. It is, of course, possible that in the two 
cases which we have cited where the torpedo did return, 
the fault may have arisen from inherent defects in the 
missile itself, which it might be possible easily to remedy ; 
but we want to see a thoroughly crucical series of experi- 
ments undertaken by our Government of the nature we Roe 
indicated to prove that the Whitehead torpedo is not only 
an ingenious but also a thoroughly reliable means of 
attack. Until this is done we feel inclined to place more 
confidence in the Harvey and the spar torpedo. The 
Harvey torpedo, however, does not appear to be popular 
in our service, or at all events with the experimental 
class at Portsmouth; but the trial to which it was 
put a last experiments against the Oberon hardly 
seems to have been a fair one, if it does not indeed indi- 
cate that the very principle of the weapon itself is com- 
pletely misunderstood by the naval officers under whose 
superintendence the experiments were undertaken. In the 
first place, the —— was filled with common powder, 
whereas Captain Harvey always poe to employ either 
gun-cotton, dynamite, or some other equally powerful ex- 
losive. As, however, there might always be a chance of 
it pera | impossible to obtain any of these latter, we do not 
so much complain of this, but we are at a loss to under- 
stand why the explosion should have been made at a dis- 
tance of 3ft. The essence of Captain Harvey’s invention 
always appeared to us to consist of the fact that the levers 
by which the explosion was caused would only act when 
actual contact with a hostile body took place, and that the 
bolt which they then released, and which dropped upon 
the detonator, was arrested as soon as the levers to 
act, and that therefore, if the torpedo rebounded from a 
vessel before the explosion took place, the action of the 
bolt, was discontinued until the next contact occurred. The 
authorities at Portsmouth, we understand, have added a 
spring, which is released as soon as the levers begin to act, 
and which continues to act even if the torpedo rebounds, 
so that they have, in fact, introduced as an improvement 
the very defect against which Captain Harvey took such 
pains to guard! Notwithstanding, however, both the 
disadvantages under which the Harvey torpedo laboured 
at the experiments with the Oberon, its effect upon the 
hull was very good. The success which has attended the 
numerous experiments with it under all kinds of circum- 
stances, certainly appear to point to it as a fairly reliable 
offensive torpedo; and the fact that it can be made to sink 
by slackening off the towing line, and raised again by 
tightening it, renders it a formidable opponent, even to a 
vessel armed with the protection of a crinoline such as has 
been fitted to the Devastation for use in harbour. 
There are, however, situations, such as confined and 


‘narrow rivers, where it would be impossible to employ the 


Harvey torpedo, and in these cases the spar torpedo 
appears to the most efficacious. The history of the 
civil war in America affords more than one instance of 
the successful employment of steam launches carrying a 
me —s and so much account has been placed upon 
their value that nearly every contiaental Government have 
within the last few years added some of them to their 
armaments. But although. the sinking of the Housatonic, 
and the disablement of the Minnesota show that successful 
attacks can be made with the spar, they also show that a 
spar torpedo expedition will always be one of great danger, 
and partake of the nature of a forlorn hope, and we must 
therefore consider the spar torpedo more as an auxiliary 
to be anaes in extreme cases than as a usual means of 
attack. For general purposes, then, either the fish or the 
Harvey torpedo appears to be most suitable, and until our 
shaken faith i 


in the former is restored by the series of 





ete experiments of which we have already spoken, 
eel inclined to depend most upon Captain Harvey’s 
weapon. 


com 
we 


_THE STRENGTH OF WATER TANKS, 


In our impression for June 9th we recorded in general 
terms, the facts o! the disastrous bursting of a tank at St. 
George’s Hospital... Since that date two patients who were 
severely injured have died, and two inquests have been 
held to decide the cause of their decease. The first jury 
pronounced a verdict of accidental death, coupled with a 
recommendation that such a structure as the tank which 
gave way should be periodically and carefully inspected by 
competent men, while the second jury attributed the 
death of the victim to the bursting of a tank which was 
improperly constructed in the first place, and has been 
imperectly — since its erection at the hospital. It 
will be seen that the verdicts differ materially in their 
purport; but this fact we may over. It is not to be 
expected that juries will invariably be unanimous; and it 
does not appear that anyone ing a technical know- 
ledge of the subject, or oackally ecuapetent to estimate the 
value of the evidence given, was present on either jury. 
The verdicts must therefore be taken for what they are 
worth, and ‘that, in our opinion, is not very much. The 
questions ‘raised, however, by the circumstances of the 
accident are far too important to be lightly dismissed, for 
it must‘ not be forgotten that a ve: number of tanks 
are in daily use in the public buildings of most great cities, 
the failure.of any one of which would, no doubt, cause 
more or less destruction of property, if not loss of life. 
Since the St. George’s Hospital catastrophe, a sweeping 
and unintelligent condemnation of cast iron tanks has 
appeared in the columns of our contemporaries, and this is, 
ot anaiaity, combined with an indirect censure of the engi- 
neers who constructed the tank in question. The subject 
is one far too large to be dealt with in this way. It is 
indisputable that many eminent engineers in all parts of 
the kirtgdom have used cast iron in preference to wrought 
iron in the construction of water tanks; and the failure of 
such a tank in a single instance by no means demonstrates 
that those who favour cast iron as a material for water 
tanks are et oe About ten years ago a new wrought 
iron tank of large dimensions, erected on a water- 
tower in Lord Powerscourt’s demesne near Dublin, burst. 
The side plates gave way because the tank was not suffi- 
ciently stayed. No disastrous consequence followed, 
simply because there was nothing in the immediate 
neighbourhood of the tank to be injured; but it is highly 
seuebhe that had a death resulted in this case a jury 
would not have been slow to denounce wrought iron as a 
material for such structures. Apart from the St. George’s 
Hospital tank, we are unaware of a single instance in 
which a cast iron water-holder of large dimensions kas given 
way; and so far as facts go at present, there is just as 
much reason to condemn wrought iron because of the 
failure at Lord Powerscourt’s house as there is to condemn 
cast iron because of the accident at St. George’s Hospital. 
In short, neither of these accidents, taken by itself, proves 
much for or against either material, and the whole ques- 
tion of the relative constructive merits of the two metals 
must be argued on a far wider basis than that afforded by 
two practically isolated casualties. 

There is no room to doubt that the tank at St. George’s 
Hospital gave way, as did Lord Powerscourt’s, because of 
the failure of the stays. It has been assumed that if the 
former tank had been of wrought iron the failure of the 
stays would have led to no worse result than the bulging 
of the side of the tank. It is difficult to accept this 
theory as correct with the facts concerning Lord Powers- 
court’s tank before us. In that tank the stays were 
comparatively weak; in the St. George’s tank the weakness 
was the result of corrosion, but the result was the same, 
and the lesson is taught, not that cast iron is necessarily 
better than wrought iron, but that under all circum- 
stances, when the conditions admit, tanks should be made 
of such a form that no stays will be needed. In our 
opinion the safest tank is one of wrought iron, cylindrical 
in cross section, with the bottom so efficiently supported 
on cross walls or girders that little or no strain will be 
thrown on it. But it must not be forgotten that 
engineers are seldom free to decide what the forms of the 
tanks rt called on to construct shall be. The capacity 
of a circular tank for each foot of depth will be only ‘785 
of that of a square tank which would occupy the same 
length and breadth of space; and inasmuch as tanks have 
frequently to be erected in localities where space is of 

t value, the circumstance is one of importance. Again, 
it would often be practically impossible to raise a large 
wrought iron tank in one piece to the top of a building 
pe constructed, and recourse must then be had of 
necessity to a cast iron tank built up im situ from 
numerous pieces, each of which is readily t rtable to 
the top of such a building as St. George’s Hospital. 

An attempt has been made to prove that cast iron must 
always, because of the brittle nature of the material, be 
unsuitable for tanks, because settlements will take place in 
the masonry on which the tank is supported, which settle- 
ments will set up heavy cross strains. It is quite possible 
of course, that such gs may occur; but there is not 
evidence that anything of the kind did occur at St. George’s 
Hospital. The architects who gave evidence proved that 
there was no trace of settlement to be detected in the 
girders or masonry carrying the tank; and although it is 
quite true that wrought iron is more flexible than cast, it 
by no means follows that cast iron is so rigid that it is 
unable to accommodate itself to varying strains. Cast 
iron girders are extensively used for bridges on every rail- 
way in the kingdom; but it is well known that these girders 
deflect under every passing train. The cylinder covers of 
large engines spring perceptibly at every stroke, but they 
do not give way. cast iron was to be rejected as a con- 
structive material in every case where it is liable to cross 
strains and deflections often repeated, then it should of 
necessity be rejected altogether in ing out many 
works of very considerable magnitude. It is to the last 


degree unlikely that any strains to which the St. George’s 
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Hospital tank could have been exposed from unequal 
ae ge anything whatever to do with its 
failure. The tank gave way, not because it was 
made of cast iron, but because the wrought iron used 
in its construction’ was weakened by corrosion. The tank 
was 12ft. Gin. high and 10ft. square. The area of each 
side was therefore 125 square feet. When full, the tank 
contained 1250 cubic feet of water, weighing 78,125 Ib., or 
nearly 35 tons of water. One of our contemporaries has 
gravely stated, in are of this fact, that the-tank was sub- 
jected to a strain of 120 tons—which was far too much to 
put on cast iron. There is no reason, as a matter of fact, 
to think that any mistake was made in designing the 
tank, the maximum strain to which each side was exposed 
being, on the average, over the whole surface, only, and 
obviously, so equal to that of the contents of the tank, 
or, as we have seen, a little less than 35 tons; while the 
strain on the lowest foot of the tank sides was per square 
foot but about 765 lb., or a little over 5 lb. to the square 
inch, Cast iron plates of the thicknéss actually used, 
and adequately stayed, might surely be trusted to carry 
such a load as this. In effect, they did carry it for years 
with perfect safety, and they would be carrying it now if 

per care had been taken in inspecting the tank and 
making the proper repairs. We may point out, before 
leaving this section of our subject, that no experiments 
have ever been made with the view to test the power of 
cast iron tanks to withstand hydraulic pressure; and it 
would be worth while to construct a few cast aud wrought 
iron tanks, to stay them at varying intervals, and submit 
them to hydraulic pressure, in order to ascertain the 
proper pitch and dimensions for stays with both mate- 
rials, We have said very little, it will be seen, concerning 
the relative merits of cast and wrought iron as regards re- 
sistance to corrosion. We aresilent on the subject because, 
in the case of tanks, corrosion is always practical 
under control. If the tanks are properly inspected, 
and scaled, and painted, corrosion can never extend 
so far either with cast or wrought iron that the danger of 
a tank bursting need be apprehended. As to the paint to 
be used opinions will differ, but it would appear that some 
of the oxide of iron paints are best adapted for the pur- 

. In any case the tank should be made as far as 
possible acsessible for inspection both outside and in. It 
must be admitted, however, that corrosion costs money, 
and it is therefore advisable that the material used in the 
construction of a tank should be as little subject to adverse 
influences as possible. The balance of advantage in this 
respect is entirely with cast iron ; but before deciding on 
the metal to be used, inquiry should be made as to the con- 
stituents and reputation of the water. 

The failure of a tank is as strictly preventible as theexplo- 
ston of a steam boiler. But we cannot too strongly impress 
on our readers the wholesome truth that those in charge 
of tanks and boilers are not always as vigilant as they 
should be. No matter how much care is used in designing, 
making, and even in inspecting a tank, a day may come, 
sooner or later, when a precaution will be neglected, or a 
repair postponed just a little too long. Then a catastrophe 
follows. ‘The only way to secure safety is to place tanks 
in such a position that their failure will kill no one, and 
injure little property. Instead of placing them on the 
tops of inhabited buildings, they ought, invariably, to be 
erected on water towers, or so carefully sub-divided that 
the discharge of water from them may be gradual. The 
first is assuredly the best plan, but unfortunately it does 
not find favour in the eyes of architecte, who appear to 
meet with incredible difficulties in working water towers 
into their designs. If the St. George’s Hospital tank had 
been divided into four by two comparatively thin wrought 
iron partitions, not fitted water tight, the time spent by 
the tank in emptying itself would have been so far pro- 
longed that little injury would have been done by the 
descending torrent. All such expedients must, however, 
be looked on as makeshifts. When possible, the tank 
should be isolated from the main building. When this is 
not possible, it should be of wrought or cast iron, cylin- 
drical in section, free from stays, readily accessible for 
examination inside and out, and carefully inspected, at 
least twice a year—more frequently if the water is corro- 
sive. If these precautions are observed, cast iron may be 
regarded for tanks of moderate capacity as being quite as 
good and as safe as wrought iron. The catastrophe at St. 
George’s Hospital proves nothing against cast iron, but it 
does prove conclusively that stays should be avoided as 
much as ible in such structures ; that constant inspec- 
tion is the only way to secure safety where tanks are 
placed on large inhabited -buildings, and that when it is 

ible to avoid it they never should hold such a position. 
The radical remedy for such risks as users of tanks now 
run, consists in dispensing with them altogether, and this 
could easily be accomplished if water companies would 
supply a constant service, 





LEEDS WATER SUPPLY. 


A sort time back we gave a brief résumé of the capabilities 
of the Leeds Corporation Waterworks, showing what great 
rogress had been made in respect of storage during recent years. 
We now learn that the corporation, having “taken counsel 
together,” have arrived at the conclusion that it is extremely 
advisable that they should make provision for the gruwth of the 
town, and for certain possible accidents, by again going to Par- 
liament for further powers. Mr. Filliter, the engineer, has 
recently presented a report on, the sudject to the Water Com- 
mittee of the Town Council, which is of some interest. He says 
that when a recent accident happened to the Cornish pumping 
engine at Arthington, there were about 215 million gallons in 
store, of which about 175 millions were available—or equivalent 
to something like twenty-four days’ supply for the town. The 
repairs to the Cornish engine occupied five weeks and a-half, so 
that, if the twin engines had also been disabled, the town would 
have been entirely without water. “Even,” says Mr. Filliter, 
“with the large reduction of nearly 14 million gallons per day 
effected by shutting off at night, the available quantity left in 
Eccup reservoir when the Cornish engine was again in working 
order was only about 55,000,000 gallons, or less than ten days’ 
supply for Leeds at the reduced rate” In order to afford an 





efficient remedy for this serious eventuality, the committee have 
resolved to enlarge the Eccup reservoir, by the construction of a 
new embankment two-thirds of a mile oe down the valley 
than the t one. This embankment would be 75ft. in 
Perectygul png about 200 yards. By erecting this the 
storage capacity of the reservoir would be increased to 
1,100,000,000 gallons—a quantity which would serve Leeds at its 
yTesent summer rate of consumption, without aid 
other source, for nearly twenty-two weeks, and would render the 
town perfectly independent of the occurrence of accidents either 
to the pumping machinery at Arthington, the mains between 
Swinsty and Stubhouse, or to the Stubhouse conduit. The cost 
of the new embankment, the stoppings and shaft, with sluice 
valves, &c., is estimated at about £65,000, and the corporation 
will go to Parliament next session to obtain the necessary 
authority for the scheme. 


THE CRISIS IN SOUTH STAFFORDSHIRE. 

Norutne less than the extinction of the ironmaking industry 
of South Staffordshire is threatened by the difficulties to- which, 
in-his letter this week, our correspondent in that part of the 
kingdom draws attention. Little by little, but with the steadi- 
ness and the certainty of fate, first the small townships and then 
the more considerable centres will have to cease mining for coal, 
and smelting and rolling iron if more disposjtion to act together 
for the common good should not be quickly shown than is now 
apparent. Unlegs means can be found to restart Messrs. Spar- 
row’s engines, and to keep going those which the Mines Drainage 
Commissioners have subsidised, the water must surely spread 
around with devastating effect. Messrs. Sparrow stopped pumping 
only on Saturday, yet by Wednesday afternoon the water had 
risen in the pound which they are draining no less than thirty 
yards! We are not surprised that there should have been alarm 
at this on*Change in Birmingham and Wolverhampton. Astonish- 
ment would be occasioned if such news could have been other- 
wise received. The true aspect of the position must have forced 
itself upon those of the Commissioners who are the Bilston District 
Committee with almost benumbing effect, before such a recom- 
mendation could be arrived at as that all the engines which have 
been subsidised by the Commissioners, and under the subsidy 
are now being worked, should be stopped within a fortr‘ght. 
If the Commissioners should be forced to adopt this course, the 
position would soon be almost irretrievable. But the committee, 
unable to see the means of providing the requisite funds to con- 
tinue the work, were solicitous to relieve the Commissioners of 
responsibilities which they did not find it easy to meet. The 
committee, it is fair to conclude, were painfully conscious of the 
results which would follow upon the acceptance of their resolu- 
tions, and to that effect in the subsequent general meeting of the 
Commissioners they expressed themselves. Still, they could see 
no other course open to them. It is satisfactory that the Com- 
missioners determined at least to postpone the coiisidera- 
tion of resolutions of so grave import; the more so as the 
arbitrators had just sent in reports and plans for the com- 
pletion of the drainage of the mines. We have reason to 
know that the reports and plans of Messrs, Hawksley and 
Woodhouse and Dowdeswell are such as have been expected 
from men of their professional eminence. Carried out, they 
would make the work of the Commissioners for ever memor- 
able for its thorough completeness and its almost inestimable 
value in prolonging for many years the life of the central coal- 
field of the kingdom, and in affording an example to other coal- 
fields hardly less critically circumstanced from similar causes. 
But it is one thing to indicate a method of preventing an evil, 
and another to find the means of carrying that method into 
practice. The want of these means is at present the trouble of 
the Commissioners; but in so wealthy a district it ought not long 
to be a trouble. 








AccorptnG toa St. Petersburg journal, the engineers charged 
with the preliminary survey of a railway in Central Asia are about 
to set out from the Russian capital. A portion of the party will 
follow the Katherinenburg line, while the others will survey the 
line by Orenburg and the left bank of the river Oural to the Salt 
Lake of Ourkatsck. The Siberia line is also to be taken in hand 
during the present summer. This line, starting from the railway 
system of Russia in Europe at Peru, will terminate in Asia at 
Ijumen, on one of the principal affluents of the Obi. From this 
place, a long navigable water way, following the course of the Obi, 
the Tem, the Tchulen, and the Tell, will join the river Tenissei 
by a short canal, then follow the course of this river, and so reach 
Lake Baikal. From this lake the Chinese frontier is te be gained at 
Kiatchka by the Selanga. This gigantic enterprise will thus allow 
the products of China to enter European Kussia by the shortest 
route possible. 





LaBour PosITION AND PROSPECTS IN CANADA.—We read in the 
Barrie Examiner, en Ontario ey :—*This country is over- 
run with carpenters, bricklayers, and builders, who, at most, cannot 
find employment for more than three months in the year, and it 
takes about the full of all they can earn in summer to tide them 
over the long and severe winter. Nor can we recommend a large 
influx of labourers. There is more than a plethora of machinists, 
factory-workers, printers, and editors.” On the same subject the 
Port Perry Standard, also of Ontario, says :—‘‘ It is clear immi- 
gration to Canada will be on a very small scale this summer. The 
arrivals so far have been very few. We can rcarcely lament this. 
Indeed, there are no people wanted in Canada at present who will 
not at once proceed to make a livelihood by farming. Almost all 
kinds of building mechanics, and day-labourers on sewers, railways, 

, roads and streets, and those who carry brick and mortar, 

are over-abundant. A number of skilled workmen, in want of em- 

loyment, are returning to the Old Country, and their reports will 

more ee than 4% ole paneat a by Government 

who have ap to of but one thought— 

eet of inducing a large immigration to this eountry.”—Capital 
and Labour. 

PORCELAIN ROLLER MILLS.—The Muhle, in a recent number, 
gives an abridgment of a poper read by Mr, Albert Webel, steam- 
mill proprietor, of Gross Karlbach, on “‘ Roller Mills,” which will 
interest those of our readers who are watching the continental 
roller mill movement. The author states: ‘‘ Having used porcelain 
roller mills for crushing semolina, they were lately also adopted 
for crushing wheat previous to grinding, whereby the millstones 
were relieved, and could grind larger grists, the yield of semolina 
was increased, and flour ds, particularly those due to rough 
grinding, were improved. Thus Wegmann’s porcelain rollers 
deserve preference to any other description, because they damage 
the bran less and absorb less eee the latter being estimated at 
——— for crushin bags of wheat. These advantages 
are due chiefly to the ace obtained by using porcelain, which 
pean in texture and roughness a fine sample of gritty flour. 
The economy of power with porcelain rollers is owing chiefly to 
this circumstance, for they require less pressure on the loose roller, 
to prevent slipping, than smooth rollers. Greater porosity 
than that of porcelain is not recommended, for it would act like a 
too stone, tearing and chipping the bran. All these reasons 
combine to point at the lusion that porcelain should be pre- 
ferred as Peres te» tang ag metal. In conclusion, the 

or lubrication in Wegmann’s porcelain roller mi 
are commended,”—The Miller, 
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of Caroline Herschel, By Mrs. John 
London ; John Murray, 1876. 
[First Notice. 

No apology ought to be needed for directing the atten- 
tion of the scientific readers of Tue Enctnzer to the life 
and labours of any one of the active members of the 
Herschel family, which, now in the third generation, con- 
tinues to enlarge and ennoble British science. Except 
amongst astronomers and certain men of other sciences, the 
life and labours of Caroline Herschel are in general known 
but toa few. Yet, if we except perhaps Mrs. Somerville, 
no woman has appeared in Europe during this or the pre- 
ceding century whose life in connection with science better 
deserves memorial. The present volume, however, does 
much more than give us a clear notion of the work per- 
formed by the self-denying, affectionate devotion, constant 
zeal, ability,: and attention of the sister of William 
Herschel, who, for more than twenty years, was his sole 


Memoir and C 
H 


| astronomical assistant, and the partner of his labours in 


the improvement of the astronomical telescope. No good 
life of either Sir William Herschel, or of his distinguished 
son Sir John W. F. Herschel, has been published; the best 
information hitherto accessible is found in the eloge 
funeraire of Fourier, and in the Notices Biographiques, 
tome iii., of Arago, from which, indeed, our encyclopedia 
notices in English of both men have been mainly taken; 
but the information and materials at their command were 
meagre, and wanting in personal detail, and are not free 
from errors as to dates and facts. This volume, besides 
affording an excellent = of the truly remarkable 
woman, whose letters and correspondence with her brother 
William and her nephew John Frederick Herschel fills a 
large portion of it, presents a far more distinct and 
ee | picture of the events and history of the 
Herschel family in op 4 and especially of the two most 
distinguished members of it, than has ever been before 
made public. Still, in some respects, it contains but little 
information as to points which the scientific man would 
eagerly desire to know, and it is earnestly to be hoped that 
some scientific member of the family in the existing 
generation—Major John Herschel perhaps—would under- 
take the “ Lives of the Herschels,” father and son, upon an 
adequately wide and scientific basis, and with the materials 
which must abundantly exist in the archives of the family, 
but which, as respects William Herschel at least, must 
rapidly tend to become obsolete. The Herschel family came 
of the bauer, or yeoman class, in Moravia, and. being, as 
Caroline Herschel says, Protestants, found it necessary to 
migrate into sere whence Isaac, the progenitor of our 
Herschels, fe to Hanover. About 1731 Isaac’s pas- 
sionate love of music changed the destinies of his life, and 
after some wanderings he became a musician in the band 
of the King’s Guards, and ultimately its bandmaster, and 
died, after long suffering, of the hardships and exposure 
upon the wet field after the battle of Dettingen, in the 
year 1743, leaving a large family, three of the elder sons 
of which commenced the career of the Herschels in Eng- 
land as musicians—Jacob first, then Alexander, and lastly 
William, in 1775, William, who was born in 1738, settled 
at Bath, and earned an apparently somewhat precarious 
livelihood as a musical composer and teacher, a leader of 
oratorios and concerts, and as an organist ; but although 
much of his time and energies were thus consumed, 
and he does not seem to have received any better 
education while in Germany than was common to the 
youth of his station at that period, and perhaps even less— 
for the family were not in easy circumstances—he seems 
to have found time to acquire that large and exact 
knowledge of optical and astronomical science which 
afterwards made him so illustrious. It seems probable 
that his attention was first directed to the construction of 
astronomical telescopes with a view to bettering his income 
by their sale, for in 1775 we find his house at Bath turned 
into a workshop for the construction of telescopes, in 
which he was assisted by his brother Alexander, who was 
a skilful turner and mechanic, the ion of fine 
mechanical tact and skill being ‘one of the endowments of 
the family. It can — be doubted that one part of 
the great success which William Herschel rapidly 
achieved in the production of reflecting telescopes was due 
to his possession of this refined mechanical tact, by which 
he was enabled to produce a figure and polish upon the 
specula prepared by his own hands which were previously 
unknown, though this success was also owing to his 
clearer grasp of the scientific principles involved than 
seems to have been possessed by any of those who, after 
Newton, were engaged in the production of the reflecting 
telescope, as is evidenced by some of his earlier memoirs 
published in the “ Philosophical Transactions.” Herschel’s 
telescopes at a period little subsequent to this were 
admitted by Dr. Maskelyne—then Astronomer Royal—to 
be superior to any that the Observatory at Greenwich 
. Their fame in one way or another reached the 

Court, and George III. sent for Herschel, who exhi- 
bited to the King the power of one of his telescopes of 
7ft. focal length. He had already, while still at Bath, in 
1775, completed a telescope of 20ft. focal length. The 
King conferred upon Herschel the title of his Private 
Astronomer, at tle niggardly salary of £200 per year, and 
from this time music was as a profession abandoned, and 
Herschel became an astronomer. He soon was enabled to 
remove to Datchet, and then to Slough, where he con- 
structed the great 40ft. telescope with which his fame and 
his disceveries are so intimately connected, the funds for 
it having been, to the extent of about £4000 in all, 
supplied by the King, although there can be little doubt 
that a good deal of the expenditure was supplied by the 
fortune which was brought to Herschel by his marriage 
with Miss Baldwin in 1788, by which Herschel was placed 
in easy circumstances for the rest of his life, and enabled to 
pursue those researches which have immortalised him. It 
remains in some uncertainty whether the Georgium Sidus, 
thaps, the court necessarily paid to his patron, 





as, 
the inf obliged Herschel to name the new planet now 
called Uranus, was discovered by means 
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telescope, and at Bath in 1781, asa note to this volume, 
page 39, ap to suggest, or at Slough, and with the 


somewhat theatrical statement that it was discovered on 
the very first night that the 40ft. telescope was used, and 
in the presence of (ieorge III., as some ir mt accounts 
have it, must have been only “done for effect.” It is to 
be remarked, however, that the discovery of this planet 
near the outer verge of the solar system, and still more of 
its satellites, and the double ring of Saturn, as well as 
the resolution of many nebule iuto star clusters, were due 
but in part to the increased light admitted into Herschel’s 
reflectors, the diameters of which the defective methods of 
casting as then known greatly limited, and much more to 
the exquisite definition produced by the perfection of 
figure given to the specula under the delicate and adroit 
hands of Herschel himself. 

Caroline, his youngest sister, born in 1750, of whom we 
have a vivid portraiture in the volume before us, extend- 
ing over the whole of her nas life, was brought 
to England in the year 1772, and me the zealous and 
efficient helper of her brother in all his scientific labours, 
and about the time of the completion of the 40ft. telescope 
she became her brother’s acknowledged astronomical 
assistant, with the by no means lavish salary. of £50 per 
year, bestowed upon her by George III. This wonderful 
woman, whose early education was no better than that 
bestowed upon girls of the middle class of that period 
in a sapaged rapidly to make herself competent to 
become a thoroughly efficient astronomical assistant to her 
brother, and even an astronomer upon her own account, 
for, with a telescope of 7ft, focal length, made a present to her 
by her brother, she discovered no less than eight telescopic 
comets—five, at least, of which are undisputedly her own, 
as to priority of discovery, and also completed the star 
catalogue deduced from the observations of Flamsteed, 
published by the Royal Society, and which form an 
abiding monument of her mental vigour and industry. 
We first behold her in this volume as a little Germayn girl, 
dressed in her first black silk frock, preparing for “Confirma- 
tion,” and we follow her long life, characterised by labour 
and self-denial, and by her intense and loving devotion to 
her brother William, and afterwards to his son, ‘ her 
nephew, John Frederic, up to her death at Hanover, in 
1848, while still in possession of her masculine faculties 
and warm womanly affections at the immense age of 
nearly ninety-eight years; a woman whose natural endow- 
ments were in every respect extraordinary. She possessed 
a remarkable keenness of vision, which was turned to good 
account in her sweepings of the heavens with the telescope 
—her brother’s cherished gift. Her vigorous constitution 
was such as enabled her often for long periods to do almost 
without sleep, and to remain at her brother's side, counting 
the clock, and noting his observations with the great 
telescope, in the most rigorous nights of winter, and the 
nimbleness. and activity for which she was celebrated in 
her earlier years, remained almost unimpaired for a period 
beyond the ordinary term of* human life. After she was 
eighty-one years of age she would sometimes, after her 
return to Hanover—which took place after the death of her 
brother, Sir Will am, which rendered her inconsolable— 
when in better spirits than usual, dance those dances 
known in her youth, and for two generations gone out of 
use, for the amusement of her few female acquaintances 
in that city, and even show that she could still touch her 
ear with her toe, as a dog does with his hind leg. 

The memoirs of Sir William Herschel, chiefly on astro- 
nomical subjects aud the telescope, twenty-nine in number, 
as shown by the catalogue of the Royal Society, of which 
he was elected fellow in 1781, are all of the highest value ; 
and amongst them are those on nebule, star clusters, 
double stars, the nature of the milky way, and the path 
in space of our entire solar system, which greatly enlarged 
the views previously held of the configuration of the 
celestial universe. Sir William was enabled to afford his 
son, afterwards Sir John Frederick Herschel, a scientific 
education far more complete than his own, and which was 
amply rewarded by the career of that illustrious man, in 
many respects still more illustrious than that of his father. 
To him we owe, in addition to discoveries, treatises, and 
memoirs—the latter extending in the Royal Society cata- 
logue to the number of one hundred and twenty-nine, and 
reaching into aimost every domain of mathematical, physi- 
cal, and natural science—the complete exploration of the 
southern celestial hemisphere, executed by his own unaided 
hand and eye, at the Cape of Good Hope. It is impossible, 
however, that we can at all touch upon his labours in this 
notice, which we propose concluding by giving a sketch 
which we trust will prove acceptable to the readers of THE 
Enaineer, of the history, progress, and improvement of 
the reflecting telescope, and the mechanical methods by 
war these five been reached from Newton’s day down- 
wards, 

Whether the mere conception of reflecting telescopes be 
due to Newton or whether it belongs to Gregory, whose 
name designates the form proposed by him of the instru- 
ment, Newton is justly entitled to be considered the 
inventor of the reflecting telescope as applied to astro- 
nomical pur As resulting from his researches as to 
the laws of refraction, he ope out as early as 1670 that 
the dioptric telescope could not be made a perfect insiru- 
ment, in consequence of the effects on the light transmitted 
through the object glass being affected by the imperfec- 
tions in that medium, and by striz and other imperfections 
in the glass itself, as well as by dispersion producing want 
of achromatism, the last evil having been toa great extent, 
however, removed at a long subsequent period by the 
beautiful contrivance by Dolland, of his achromatic object 
glass. Newton, therefore at once proposed to substitute for 
the dioptric the catoptric or reflecting telescope. He 
carried his proposal into effect, and constructed, tradition 
declares with his own hands, the little telescope of about 
Gin. focal length, said by Molyneux to have ‘been 
produced about 1670, and which is now in the 
possession of the Royal Society of London, Newton was 
no doubt at once led to decide upon the formation 
of his mirror or speculum of the white alloy of copper and 





tin commonly called speculum metal, by its having been 


, well known as a material for the fabrication of mirrors 
40ft. telescope, in 1787. If the former be the fact, the . 


from a hice remote antiquity, Mirrors of some highly 
reflective alloy—in all robability 
part of the paraphernalia of the women of almost all the 
ancient nations of whose history we know anything. 
They are-referred to in the Books of Moses and in the 
Hecuba of Euripides; and although mirrors are nowhere 
mentioned by Homer, it is highly probable that in Central 
and Eastern Asia, mirrors of white speculum metal were 
known even from a more remote iod. For a long 
period the Chinese made mirrors of speculum metal of 
great beauty, and have turned to advan some observa- 
tions made at a remote period as to the effects of chilling a 
certain small portion of the central part of such mirrors in 
the form of a dragon or some other animal, by which the 
reflective power for light of this portion of the mirror is 
so much increased that the bright i is shown dis- 
tinctly when sunlight reflected from the face of the mirror 
is projected upon a wall or other surface, although the 
lished face of the mirror presents nothing to the rye to 
indicate the difference in texture of the metal which gives 
rise to this curious result. Mirrors of this character, 
chiefly bought from the sack of Chinese houses or palaces, 
have reached Europe, and may be found in many 
pulls museums. In proof that the bringing forth of this 
atent image is due to difference in density of the metal, 
it may be mentioned in passing, that if an ordinary half- 
crown piece be ground off quite flat and polished, and the 
circle of light reffected from it when placed ee in 
the sun be thrown upon a screen or flat sheet of paper, 
the figure of the Queen’s head will be distinctly seen 
revealed as in the place it occupied on the coin. But 
little is known, however, as to how these Chinese mirrors 
are actually produced, and some attempts made to imitate 
them in Europe have failed, owing to one of the many 
intractable qualities possessed by speculum metal, namely, 
its tendency to fly to pieces if at all unequally cooled, owing 
to its great rigidity and large co-efficient of dilatation. 
‘The fabrication of reflecting telescopes, though con- 
tinually the object of interest and research amongst natural 
philosophers, astronomers, and the higher order of skilled 
artisans employed by these, made but little progress 
for nearly half a century, owing partly to the generally 
tmakewenil state of the arts before the present century, 
but mainly to the inherent difficulties of casting and 
figuring specula formed of this intractable alloy. From 
the account given by Molyneux and Hadley, as printed in 
“Smith’s Optics,” published in 1738, p. 302, of the methods 
recommended for the casting and polishing of specula, 
resulting from a long continued course of experiments by 
the former, we find that as early as 1720 several reflecting 
telescopes, which, though small, none of them exceeding 
3ft. to 5ft. in focal length, yet considerably exceeded those 
of Newton’s day, had’ been fabricated in England; and 
Molyneux methods had been communicated in 1724 to two 
London opticians at least, viz., Scarlett, near St. Ann’s 
Church, and Hearne, in Dogwell-court, Whitefriars. Mr. 
Hawksbee, an instrument maker of London, whose inge- 
nuity has come down to our time through his improvements 
of the air pump, is mentioned by Smith (ut supra) as then 
engaged in the production of three reflecting telescopes of 
34ft., 6ft., and 12ft. respectively. The specula of all these 
telescopes were, however, from the difficulties inherent in 
their production, still limited to a very small size, none 
appearing to have exceeded about seven or eight inches in 
diameter, Although experiments were occasionally prose- 
cuted by many. ingenious men, it was not until about 1780 
that the difficulties attending the production of specula 
were so far overcome as to enable a list to be printed by 
Short, a mathematical instrument maker of London, giving 
the prices at which he was prepared to supply these tele- 
scopes to the public, of the following focal lengths and 
a as referred to by the Rev. John Edwards, in 
the Nautical Almanack for 1787 :— 


Focal length in Diameter of aperture Prices 
inches. in inches. guineas. 
3 11 ae ea 
4 13 4 
7 19 6 
9} . 25 8 
12 3 10 
18 88 20 
24 45 85 
36 ee ce oe os 88 63 75 
48 oo se ee . 76 100 
72 be ce 60s Wel lee ce Sue 300 
144 ee - 800 


It may be much doubted whether any of the larger 
Apertures occurring on this list were ever really constructed 
by Short. It is highly probable, however, that many 
telescopes of the smaller apertures were sold by him and 
other makers, and some probably sent to the Continent, 
and may have been seen by William Herschel, Some of 
the old telescopes that remain of this period, and even 
later, show, that to avoid some ‘of the difficulties attending 
the casting, more "copper was employed than in that alloy 
which gives the best colour and reflection, and that in 
fact the specula were cast of a very white bell metal rather 
than of speculum metal proper. Great uncertainty con- 
tinued still to exist as to the best alloy, and numberless 
experiments were made by Molyneux, Col, Mudge (Phil. 
Trans., 1777, vol. 67, p. 298), and Rev. J. Edwards (Naut. 
Alm., 1787), and others in search of this, though without 
much system, and with the ene ters of having no 
chemical theory for guidance. Some of these experiments 
led to the recommendation of most complex and unwork- 
able alloys, such as that declared by Edwards, in 1781, 
to be the “ whitest, hardest, most reflective, and takin: 
the highest polish of anything he had yet seen,” whic’ 
consisted of copper 32, tin 15, brass 1, silver 1, and arsenic 
1. Up to this time and after it, the specula for such 
telescopes as were produced were cast by common working 
brassfounders in green sand moulds, or occasionally in 
moulds of dry sand; and as no method of grinding and 
polishing, ee hand, was known, and these operations 
were usually performed by journeymen, so the perfec- 


tion of figure of the um and the definition of the 
telesco 


of this period were imperfect. The 
me prescribed also by salhcupabeanaberta had given 


of copper and tin—were' 


their attention to the subject, for grinding and polishing 
were complicated and various. Molyneux used a number 
of instruments, commencing the rough grinding upon the 
rounded edge of a common grindstone, performing the 
finer grinding upon what was called a bed of hones, or 
“whet stones,” and with the aid of an instrument, de- 
nominated a bruiser, finishing the figure and polish upon 
a bed of pitch “ane upon. “sarcenet” stretched over a 
wooden convex block. Mudge’s methods are much the 
same, a that in the pitch bed he omitted the use of 
sarcenet. Edwards employed but two tools in addition 
to the grindstone, and the operations have been, as we 
shall see hereafter, greatly simplified in modern days. 
Such was the state, and such the scale to which the art of 
producing reflecting telescopes had reached at about the 
prot when William Herschel, then residing at Bath, . 

gan to turn his attention to their production and im- 
provement. It may be remarked in passing, as strange, 
that Newton, while Master of the Mint, and having, there- 
fore, at his command every metallurgic apparatus then 
known, should not have sought to increase the diameter of 
speculum of the reflecting telescope -by instituting a train 
of experiments as to the method of casting, which, under 
the guidance of his almost superhuman sagacity, could 
scarcely have failed in anticipating by nearly two hun- 
dred years, some at least, of the important' improvements 
which are of our own time, and indisputably due to Lord 
Oxmantown, afterwards Lord Rosse. 

All Herschel’s earlier specula, probably up to the period 
of the construction of the 20ft. telescope, were moulded 
from pewter patterns, and cast by journeyman brass 
founders in damp sand, or in moulds dried in the sun or 
before a fire by the ordi methods of moulding and 
crucible casting, and were cooled with but little precautior , 
except that of covering up the casting in wood ashes or 
some like bad conducting material, and much of the optical 
instrument makers’ work required seems to have been 
executed by the hands of his brother Alexander, who was 
a self-taught but expert: turner and mechanical workman. 
It was not until after the removal to Datchet, or to Slough, 
that Herschel was in a position to construct the necessary 
furnaces and apparatus, and to keep workmen permanent 
in his employment so as to have his specula cast under his 
own eye, and all the other parts so produced likewise. We 
have very little:information as to what were the methods 
of casting, or of grinding and polishing, that he employed, 
which may be due in part to the fact that for some years, 
at least, telescope making was “ the mystery” upon which 
his income much depended; but the diameter of his specula, 
except in the case of the 20ft. and 40ft. telescopes, was 
limited, by reason both of the difficulties of casting, and 
of grinding and polishing by the human hand, unaided by 
machinery, specula of the great weight needed for large 
diameters, for although some sort of polishing machine 
was mentioned by Huygens, it coes not seem to have 
come into use, and Herschel, although he invented 
such a machine, seems to have polished by hand 
only. Herschel probably reduced the difficulties of casting 
specula by using an excess of copper, but as to what the 
composition of his speculum metal really was he gives us 
no information whatever. It must have been these me- 
chanical conditions that limited Herschel’s specula with the 
above exceptions to small diameters, for he was well aware 
that amongst the other important conditions of advantage 
afforded by the reflecting telescope is that of the flood of 
light, which, after every reduction which i: suffers in pass- 
ing through the eyeglass, pours such an amount of illumi- 
nation upon the retina -a fact the practical value of which 
was only fully realised by Lo No material 
improvement appears to have been made in the astro- 
nomical reflecting telescope from some time before the 

riod of Herschel’s death in 1822, to the period when 

ord Oxmantown commenced that career of research which 
we shall deal with in our next impression. 
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THE mill department of the new works is situated some 
distance from the blast furnaces and melting house, as will 
be seen by the general plan (p. 466 ante). It consists of 
rail mill, tm and wire mills, and tire mill, and is provided 
with four 8-ton and one 4-ton double-acting steam ham- 
mers, the latter being used for beaking tires, all made by 
Messrs. Thwaites and Carbutt, of Bradiord ; here are also 
to be found all n appliances for straightening and 
punching rails, All the engines in this department are 
non-condensing, and they are supplied with steam by a 
bank of twenty-two Lancashire boilers fired by hand and 
working at a pressure cf 601b. tojthe square inch : each 
separate boiler is fitted with two safety valves, one 
being Hopkinson’s patent, and the other Cowburn’s “dead 
weight” valve, A range of fifteen blocks of gas producers 
like those in the melting department, supply gas for all 
heating furnaces, of which there are twenty-one in all— 
viz., four for heating ingots and blooms for tire making at 
hammers ; two for i for tire mill ; eight for heat- 
ing ingots to make rail blooms; four for reheating for 
rail mill ; two for reheating for bar mill ; and one for wire 
mill, A double line of rails passing into the centre of the 
mill de ent receives on trucks all the finished material 
while lines of way on the outside bring in the supply of 
ingots and material to be manufactured. 

An object of great interest in this department is the 

tent tire eA mill—Figs, 13 to 16, p. 16—designed 

Mr. F. W. Webb, of Crewe, and made by Messrs. Craven 
Brothers, Vauxhall Ironworks, Manchester. The lower 
horizontal shaft, shown in Figure 14, is worked direct 
from a pair of 25in. vertical engines, the motion 
being communicated, by means of a pair of bevel 
pinions to the vertical main shaft of the mill; this shaft, 
working in fixed bearings, carries the section roll. Another 
roll, raised and lowered by hydraulic power, is carried in 
pore dems M a pret icing ae 3} oy ing. When 
ann oom, previously ro out 
mer, on the hill, this 


socket or top bearing which 
i drawn 
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hydraulic power, and the engine is put in motion. 
ae age — of 360 lb. to the square inch is used to 
ift the middle roll, and to draw it up to the sectior roll ; 
igh pressure— 4480 Ib. to the square inch—is then put on 
to finish the tire. The low pressure power is from a 
360 Ib. system used for working cranes or any other 
machinery in the mill de ent requiring hydraulic 
espa ; and there is a ial accumulator, supplied 
y two small sized rams worked by the engiue for 
supplying the high - pressure wer. An arrange- 
ment is provided on the accumulators for stopping and 
starting the pumps by ‘transferring the strap on to 
the loose pulleys when the accumulators are pumped up. 
The crank shaft working the pumps is in two pieces, both 
ends working on the centre Deartag: Two side pressing 
rolls keep the tire in position while it is being rolled; these 
are worked by hand by means of a worm and quadrant, 
as shown. Two 30 cwt. hydraulic cranes by Sir William 
Armstrong and Co. are used for charging and drawing the 
furnaces, and for moving the pieces to and from the mill. 
These cranes and the present engine will also serve for 
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ture; so that, if the gauge and stops are accurately 
adjusted for one rail, they may not prove right for the 
next ; again, if the gauge stops are allowed to be altered 
at the discretion of the foreman, his ju t will be 
found unreliable on account of the misleading effect pro- 
duced by the varying brightness of the daylight. Hence, 
it is found best, in order to avoid the risk of some rails 
contracting below the standard length, to saw them all off 
a little full, and, after they have cooled and have been 
straightened, to reduce them to the exact standard length. 
This is effected by the improved rail-paring machine, made 
by Messrs. Joshua Buckton and Co., Wellhouse Foundry, 
Leeds, a modification of the old Welsh “ rail grind.” We 
shall give engravings of this in our next impression. It 
is e double-ended, so that one steam cylinder, part and 
parcel of the machine, actuates two cutting heads. During 
the operation, the whole end of the rail is covered by the 
cutters at each revolution, and the length of the rail is 
reduced at the rate of one-eighth of an inch a minute. The 
time occupied in paring a rail to its specified length is, there- 
fore, in exact ratio to the amount that requires removing 
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THE OBERON EXPERIMENTS. 

THE Oberon is now lying in Portsmouth Dock, in order that 
careful measurements may be made and sections drawn through 
the parts of the vessel injured during the last experiment. It isa 
question whether a section, however, or any number of sections, 
can convey a clear idea as to the damage done to her by each 
torpedo charge. The most really complete form of register that 
could be made would be a model, constructed to scale, which 
would be specially suitable for future reference, for it would give 
a clear idea without effort to any one, and would prevent 
mistakes or confusion. In fact, we cannot too strongly urge that 
to gain the full advantage of costly experiments of this kind, 
models should in all cases be made. In the meantime, it is 
probable that a description, with general dimensions and hand 
sketches, may give a fair idea as to what has been accomplished. 
We are therefore glad to be able to supply these to our readers, 
but before discussing them it is desi to describe the structure 
of the sides of the vessel on which the experiment was made. 
As most of our readers may be aware, it is the intention of the 
authorities that the Oberon’s bottom should it that of 
the Hercules as nearly as possible. It appears that a Swedish 
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another mill when put down; but at present this is the 
only tire mill of the kind at work in England. During 
our visit some tires for the Great Western Railway Com- 
pany were being rolled, and presented a remarkable degree 
of finish. The test imposed was a compression 
when cold on any portion of the circumference 
equal to 2in. for every foot of external 
diameter; but this was far exceeded, for we 
saw a tire bent cold into a form resembling a 
pair of spectacles. 

The bar and wire mill consists of a 15in. 
bar train and 10in. wire train, both being 
driven by a pair of high-pressure pendulous 
vertical engines placed between them. The 
bar mill has an average weekly output of 
110 tons of bars, chiefly for the use of the 
wire mill, which is capable of turning out 
90 tons in a week when working double shift. 
In this mill the company are now rolling 
rods of every degree of hardness, ranging 
from their “special soft” material—such as 
that from which the plates, &c., for the 
Admiralty are made—to steel of great hard- 
ness and tensile strength, suitable for piano- 
forte wire and other particular requirements, 
for which there is now a considerable and 
increasing demand; a very good and tough 
wire for telegraph purposes also forms quite a 
speciality. 

The rail mill consists of two pairs of ‘24in. 
rolls, driven by a Ramsbottom’s patent revers- 
ing engine, 33in. cylinder and 4ft. stroke, gear- 
ing into spur wheels in the proportion of 2°75 
on the engine to 1 on the rolls, The rail is 
carried from the last pass to the saw on 
rollers, which take their motion by bevel gear 
from a small reversing engine. The saw, 
made by Messrs. Kitson and Co., Airedale 
Foundry, Leeds, is shown at Figure 17. 
Instead of the rail being brought tip to the 
saw, the latter, mounted in a swing frame 
which oscillates on the main shaft, advances 
to the rail. Our engraving is prepared from 
a photograph of the actual feet ong but does 
not show an ingenious self-acting clutch 
arrangement, which has since been added, 
for holding the rail firm while being sawn. 
The saw is placed sufficiently far from the 
rolls to admit of a 65ft. length being rolled, 
to be afterwards cut into rails of the required 
dimension, On the occasion of our visit some 
xreat Western Railway bridge rails, 80 lb. to 
the yard, were being rolled, and afterwards 
sawn into. two 32ft. lengths. The pro- 
duction of the rail mill at the new works is from 600 
to 700 tons a week, the largest output in any one week 
having been about 850 tons, though 160 to 170 tons 
are frequently got out in the twenty-four hours. After 
the rails are cut to length, they are passed on to the hot 
bank, previous to the operations of straightening and 
punching. Sometimes, however, it happens that, on 
account of a defect in some portion of it, a rail, which 
would not pass muster as a whole, will nevertheless afford 
a perfectly sound shorter length. In this case recourse is 
had to the cold saw, made by the Hydraulic Engineering 
Company, Limited—late Johnson and Ellington—Liver- 
pool. is machine, which is shown at Figs. 18 and 19 
above, saws through a cold steel rail, 5}in. deep, in about 
eighteen minutes. 

It is found to be practically impossible to saw off railway 
bars, when hot, to such a on as will always produce 
finished rails of uniform length when cold and after having 


been strai htened. The exact amount of contraction in 
vara: Se ifficult to calculate, because all rails are not 
brought up to the hot saw at an exactly uniform tempera- 








COLD SAW. 


It is obvious that this method is more expeditious than 
that sometimes adopted for the same » viz, 
planing the ends with a pointed planing tool, which must 


traverse the whole surface of the rail end before the opera- 
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tion is finished, so that as long a time is required to 
remove a sixteenth as half an inch. The action of the 
machine will readily be understood. The rail ends are 
run into strong sliding blocks at each end, and are there 
held by a screw, with hand-wheel above. The sliding block 
advances by means of a self-acting feed bringing the rail 
end up to the cutters which revolve with the disc. The 
cutters take off a very heavy shaving over the whole sur- 
face of the rail end, and leave a perfectly square, well- 
finished end with no broken edge or fin 

The operations of punching and straightening are per- 
formed - three powerful and self-contained double 
pening and straightening machines, constructed by 

essrs. Thomas Perry and Son, Highfield Works, Bilston, 
which we shall ‘ie illustrate. A specially note- 
worthy circumstance connected with the punching is 
that, in the case of the fang-bolt holes in the fi the 
workman is guided by his eye alone in stopping the rail 
exactly beneath the descending punch. As there is no loss 
of time in shifting the stops, about twenty holes are 
punched in a minute. 
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vessel operated on by dynamite also corresponded nearly to the 
Hercules in this respect, so that the English aad Swedish torpedo 
experiments are comparable. The resemblance to the Hercules, 
however, is, we believe, less accurate in the case of the Oberon 
than in the Swedish ship. The Hercules has, we 
believe, outer and inner bottoms of about the 
same strength, while in the Oberon the outer 
bottom, which is built on outside the original 
hull, is jin. thick, while the latter is scarcely 
more than #in., having been probably, when 
made, jin. thick. On the other hand, it has a 
peculiar support afforded by angle iron transverse 
frames 2lin. apart. This may cause strains to 
fall differently on the two hulls, but applies less to 
the local effect of torpedoes than the general strain 
of the large charges of submarine mines. The 
differences are, we believe, confined to the inner 
bottoms, the special structure added to the Oberon 
being identical with the corresponding parts of the 
Hercules. The Oberon, then, has an original jin. 
or jin. plate bottom, single riveted, with the above- 
mentioned transverse frames about 2lin. apart. 
These frames consist of two pieces of angle iron 
riveted together, as shown in Fig 4. The second 
or outer bottom of jin. thick is fixed at a distance 
of 3ft. 6in. from the inner one at the keel, and 
2ft. Sin. about the water line. This bottom has 
every alternate plate with both its edges double 
riveted outside those of the adjacent plates. Along 
the centre of each of these alternate or outside 
plates—which are those that first come in contact 
with any external object — runs a longitudinal 
frame attached also to the inner bottom. Trans- 
verse frames run round at every 4ft. interval, 
being riveted to both bottoms by means of angle 
iron. Thus the space between the two bottoms 
of the ship is divided up by the longitudinal 
and transverse frames into spaces something like 
cubes or boxes, the top and bottom of such boxes 
being furnished by the inner and outer bottoms 
of the ship, and the four sides by the frames 
crossing one another. To lighten the weight of 
metal, circular holes are cut in the middle of 
what we have termed the box sides in most cases. 
Every fourth transverse frame, however, is 
thoroughly closed and made a water-tight bulk- 
head. If the structure of cross frames be under- 
stood the portions seen through the rents made in 
the bottom in Figs. 1, 2, and 3 may be intelligible, 
otherwise we fear they will be without meaning. 
The transverse frames are numbered from bow to 
stern. 

On the occasion of the experiment the water 
line was about 9ft. deep before the torpedo charges 
were exploded, and 11ft. afterwards, the vessel 
being then kept afloat by the casks, &c., carried on 
board for this purpose, Fig. 3, which shows the 
depth at the bows of the vessel in Roman numerals, 
will give an idea of the position as regards the water line where the 
blows were struck. Fig, 1 shows the effect produced on the starboard 
side by the granulated gun-cotton charge of 33 lb, This is the 
largest breach made, Above the seat of action—at A in sketch 
—will be seen a plate torn through and hanging over, with the 
broken suspending gear of the charge still attached to it. This 
must be distinguished from the proper effect seen below. The 
blow, then, was struck below the water line on frames 28, 29, 
30, and 304, numbering, as we have said, from bow to stern, the 
number 304 being adopted to indicate that that frame is not at 
the usual 4ft. interval from the one in front of it. The exact 
measurement of the breach is difficult, because the hole com- 
mences at each end by the bending and cracking of the plates. 
It may be called roughly 18ft. long in the outer bottom ; in the 
centre part the frames are rent and contorted, and the inner 
bottom rent open. The character of the rent in this may be 
best seen in the case of the powder breach, of which we have 
given a sketch taken from the interior of the vessel (vide Fig. 4). 

Fig. 2 shows the effect of the slab gun-cotton charge of 33 Ib., 
exploded opposite the last-mentioned one on the port side of 
the vessel, acting, therefore, on frames 28, 29, 30, and 304. The 
breach in this case is less striking in its appearance, but careful 
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internal measurements only will show how far the real destruc- 
tive effect is less. The sketch shows the bending of the plates 
and general character of the injuries effected. 

Fig. 3 exhibits the exterior appearance of the breach made by 
the Harvey torpedo charge of 66 lb. of powder exploded under 
the bow. This charge acted at rather a disadvantage compared 
with the others, owing tothe bottom of the ship being much more 
vertical as it nears the bow. It is to be remembered, however, 
that the object of the experiment is a comparison of probable 
results on service, and therefore it is right to place the Harvey 
charge in the place where it strikes its blow in actual war, 
although it does not follow that the submarine mine charges 
would act in the position assigned to them. The Harvey torpedo 
charge was made to act at a short interval from the ship’s side, 
rather than in actual contact, because it is fired mechanically by 
the pressure of the vessel on the firing bolt or lever, and so it is esti- 
mated that it would probably act at the distance here assigned to it. 
The breach in this case, if less than the others, is so remarkable 
a one for this charge, that it has carried more weight than the 
others to the minds of those engaged in the investigation of the 
action of deep sea mines and surface mines. The length of the 
breach and the width is not very different from those produced 
by the more powerful charges of cotton. Viewed from the in- 
terior—as shown in Fig. 4—two distinct rents are seen in the 
inside bottom. One at B, which is not altogether a fair specimen, 
because it consists in the forcing in of a closed-up water-tight man- 
hole, the cover of which, A, is blown into the interior. It is difficult 
to estimate the exact force required for this effect to be produced, 
but, it is easy to conceive that a strong flanged plate offering less 
resistance round a distinct circular would be blown in com- 
paratively easily, and make a larger leak than could be effected by 
the same force exerted elsewhere. The other leak is, however, 
quite sufficient to demonstrate the fatal effect that would be pro- 
duced by 66 lb. of powder exploded under these conditions. 
The rent in the inner bottom is here at least 3ft. 9in. long, and 
3ft. across at its wider end. This alone would admit of a rush 
of water that would make short work with a vessel, without 
efficient water-tight bulkheads, Clear daylight’ through the 
double bottoms is seen at Cand D. As to the general lessons 
taught by this experiment, as we have said in our previous 
account, they are serious enough. The great effect of the powder 
charge shows how formidable any contact charge or torpedo must 
be to the strongest structure, and exhibiting the necessity of 
efficient water-tight compartments, if their management is 
accompanied with any difficulties not actually insurmountable. 
The question of — leaks from the outside, which was 
raised in the case of the Vanguard, again suggests itself here. 
It does appear as if this was the most hopeful way of dealing 
with a leak of this character where there is so much bent plate, 
which, while it is very difficult to repair, affords support to the 
sail or other material let down over it from the outside. Some 
experiments as to the possibility of closing such leaks would be 
valuable, we think. 

Contact charges and the action of torpedoes leads us naturally 
to the contemplation of the probable effect of the Whitehead fish 
torpedo. On every ground this has now become a grave ques- 
tion, especially since it has been found that it can be discharged 
from the deck of any armour-clad ship. The best distance 
for its effect is believed to be about a hundred yards. 
The fish on its first plunge dives deep, then rises and 
descends again, as it makes its run in the direction in which 
it was pointed, following a waving course of greater or less 
depth till it arrives at equilibrium at the depth for which it is 
adjusted, This, we believe, occurs at about 100 yards. Ata 
closer range, then, it might pass below the bottom of a ship. 
On the other hand, as the range gets longer and longer, the 
vessel has more chance of escape from the inaccuracy of the 
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fish’s course, or from her own change in position during the 
time the torpedo is running. At about 100 yards range, then, 
the Whitehead is most likely to be effective; and experience 
shows that the effect is likely to be very serious, As long asa 
special and subordinate class of ship was devoted entirely to this | 
species of attack, and had to carry tubes below the water-line, 
it might be argued that the enemy’s ships would keep her off; | 
but when the heaviest armour-clads afloat can, without sacrificing | 
anything, avail themselves of the same weapon, the question | 
wears a different aspect. 

We hear it is proposed to keep the Oberon afloat with barrels, 
&c., and so, without repairing her present leaks, send her out, 
and subject her to the attack of a Whitehead torpedo run at her | 
amidships. 














BRISTOL MINING SCHOOL. 


Mr. Wit11am Moreans, of Elm, Somerset, a former lecturer on 
engineering at the Bristol Mining School, recently entertained a | 
party of students connectel with the latter institution, and | 
guided them over the North Somersetshire coal-field, visiting the | 
most imporfant works. The gry arrived in Frome from Bristol 
at 10.40 and drove to Vobster Pits, where they were introduced to | 
Mr. C. A. Harrison, the manager, who explained to the students 
the position of the coal measures in this part of the coal-field, and 
illustrated his observations by plans and sections. He succeeded 
in making very clear the fact that at the elevation of the Mendip 
Hills the coal strata at the northern end of the field were bent 
upon themselves, thus producing the remarkable occurrence of the 
same seams repeated in the inverse order. In a short address to the | 
students he pointed out the advantages of a scientific education to 
the miner, and urged the necessity of untiring exertion to master 
the many complicated theoretical problems, combined with close 
observation, on all possible occasions, of practical works, He laid 
stress upon the necessity of a thorough knowledge of the principles 
of ventilation. The studerts next visited the celebrated masses 
of mountain limestone which lie above the coal measures, an: 
which render possible the sinking of a pit in carboniferous lime- 
stone and working coal underneath. e Newbury and Mackin- 
tosh pits, under the management of Mr. John Batey, were next 
visited, and afforded many objects of great interest to the young 
men. Admirably executed sections of the coal-field were first 
shown them by Mr. Batey, after which the particulars of the 


ne pumping, rome pase and coal-washing ments 
were ably described and noted. The Lewy. 3 engine which has 
been recently erected was manufactured at the Hayle Foundry, 


and bears the excellent proportions and admirable finish so charac- 
teristic of all work executed by the firm. The Guibal fan, which 
is in course of erection and near completion, was well examined, 
and proved a very instructive example of modern ventilative 
arrangements. Blake’s stone-breaker and Carr’s disintegrator, 
objects of great interest to mining students, were seen in action. 
The party, accompanied by Mr. Batey, then proceeded to Edford 
Colliery, and were refreshed by a luncheon, very kindly provided 
by Mr. Geoffrey Morgans. The Darlington and the Burleigh rock 
drills and air com employed so successfully in driving at 
this colliery, were described by Mr. Morgans, who showed the 
Mowbray fuses and the apparatus by which the electric charge 
required to explode them is accumulated. Mr. McMurtrie, mineral 
agent of the Countess of Waldegrave, having responded to the 
request of the managers of the school to receive the students and 
give them the benefit of his very extensive experience in working 
the thin coal seams at Radstock, consented to meet them, but, 
in consequence of the hard day’s work they had had to perform, 
they oF agen g from keeping the appointment as 


time. W t kindness he reappointed a time at w he 
would meet By the assistance of maps and sections he 
ly demonstrated the relative position of the strata in the Bristol 


ab! 

coal-field, after which he explained the ven 4 fault by which the 
seams of coal are dislocated and t themselves, 
contrary to the general rule, and pointed out the geological evi- 
dence supporting a theory he advanced to account for its occur- 
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rence. Diagrams illustrating the masses of mountain limestone 
overlying the coal measures in this district were shown, and the 
position of these masses explained projected boulders, during the 
sudden elevation of the Mendip Hills. Plans of the workings 
which are upon the long-wall system, so favourable to the economi- 
cal removal of thin seams, were placed before the students, the 


| position of the roads, the arrangement of the working faces, the 


methods of economising timber, and the cost of exploitation were 
described in great detail. The splendid collection of coal fossils 
belonging to Mr. McMurtrie were looked at with great interest by 
the students, after which they returned to Bristol, arriving safely 
at 8.40, having passed one of the most instructive days they have 
spent this session in outdoor work. 








Tur Berra RAILwAY.—The Portuguese Government have sanc- 
tioned the project for the Upper Beira Railway, which is to unite the 
existing line between Lisbon and Oporto, and thus shorten the journey 


| from Paris to Lisbon vid Madrid by a whole day. It will leave 
| the Portuguese line near the Coimbra station, traverse the whole 


of the Mondego Valley, and terminate at the Spanish frontier, 
where it will join the Salamanca Railway. The construction and 
working of the line have already been advertised for tender, and 


| the competition will be open for sixty days from the 22nd June. 


The conditions, according to the Diario do Governo, are rather 
remarkable. The first step for the competitor is to deposit at the 
Bank of Port the sum of 750,000f.—£30,000—the of the 
tender being the amount of the subvention per kilometre, The 
successful competitor will have to increase his deposit at the bank 
to 1,500,000fr.—£60,000—while the remaining deposits may be with- 
drawn. The concessionaire, whether an individual or a company, 
will me C) wo ee —o the gre se of Rate line with the 
expropriations, work, bridges, laying the rails, stations, repair 
shops, &c.; he will supply, none whe and renew the Seoaeietives 

g wagons, passenger carriages, &c.; he will, in fact, provide 
the permanent way and rolling stock, as well as telegraph the 
whole length of the line. The railway is to be in accordance with 
the plans and sections approved by the Government, and is only to 


d | be a single line at present; thus the tunnels are to be constructed 


for a double line, e railway and everything connected with it 
is to be the property of the Government, but the rolling 
stock and the stores will belong to the concessionnaire, with 
the understanding that they are rot to be removed except to be 
replaced for the advantage of the public service. In return 
for the obligations which the concessionnaire takes upon himself 
by this contract, the Government corcedes for ninty-nine years the 
«working of the railway, as well as any branches which may bring 
traffic, the concessionaire undertaking at the end of the time to 
give up the railway in good working condition, the rolling stock 
and the stores to be taken at a valuation. At any period after the 
first five years, the Government may purchase the whole concession 
on certain conditions provided for. The subsidy, which forms the 
basis of the competition, will be paid at the opening of the line ; 
but this does not apply to branches, for which the Government 
will neither grant a Sabvention nor guarantee the profits. If the 
concessionaire should not construct branches, the Government 
reserves the right to make them or to concede them to other com- 

i The Government undertakes not to _ a concession, 
Secien the ninety-nine years, of any parallel line at less distance 
that 40 kilometres (25 miles), without the assent of the original 
con who will besides enjoy the following advantages : 
—He will be exempt from all tax for the first twenty years, and 
the Government undertakes not to impose any special contribution 
during the whole of the ninety-nine years; he will have the entry 
free of taxes of all articles necessary to the construction or working 
A et eee i hse serge _ her Margen “ep will be ~ 

uw the two years of w as as engines an 
fuel are concerned ; , the Government ita all the land 
bel to the State ih may be required for the line, as well 
as all buildings and Sa heater a: pees cme ag but expro- 
priations must be settled privately or by law. The 


ll be established on the base of 
now in force on the Northern and Eastern of Portugal 
belong to a Frenck company. 


lines, which 
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LECTURES TO SCIENCE TEACHERS 


‘Apparstes, South Kensington, 1876. "The fol. 
lowing programme has just been issued :— 

~ Date. | Day of week.| _____ Tecturer, Subject of lecture. 
July 8\Mon., 10 a.m.|*Prof. G. F w. ae o+/Velocity of Light. 


4pm. tMrc. Bramwell, F.R.8... .. Steam Engine. 
oe @Tuss., 10 a.m. '*Prof. G. Forbes 'Radiat 
~ 5\Wea, 











4 p.m. Mr. Bramwell, F.RS. :. 
lv a.m.|Prof. Barrett .. .. .. 
4pm | Prof. Francis Guthrie .. 


lari 
» 6 Thurs.,10 a.m.|W. Chandler Roberts, F.R.S.|Assa, 5 
4 p.m. Prof. Francis Guthrie .. ‘Air Pumps. Capil- 


» 7 \Friday,l10a.m.|Prof. MacLeod ., 








} p.12 \Mr. Chisholm... .. .. «| 
» .12Mon., 10 a.m.|*Prof. Bellamy Clifton, M.A., Optical Instruments 
F.R.8. | employed in Re- 
| searches on ht. 
4p.m.|tMr. Merrifield, F.R.8. .. Measurement, - 


i | ear and Surface. 

” 11/Tues., 10 a.m.|*Prof. Bellamy Clifton, M A.,/Optical Instruments 
| | F.RS. | employed in Re- 
| searches on Light. 

4 p.m. Mr. Merrifield, F.R.S... ..|Measurcment, Lin- 
} | ear and Surface. 

» 12Wed., 10a.m.\*Prof. Roscoe, B.A., F.R.S, Technical Chemistry 

4p.m_ tJ. Norman Lockyer, F.R.8. oes 

» 18/Thurs.,10 a.m.|*Prof. B.A., F.R.S.|Technical Chemistry 


4 p.m.|tJ. Norman Lockyer, F.R.8, Spectroscopes. 
» 14'Friday,10a.m.|"Prof. Stokes, F.RS. ..  ../Fiuorescence. 
4 p.m. Prof. E. Ray, Lankester .. a Investi- 
| gation. 
, 17Mon., 10a.m.|*Capt. Abney, R.E., F.R.S8,/Photography. 
. 4 +Mr. H. Dent Gardner 


| p.m. Capt Abeay, AE eee — 
» 18 Tues., 1¢ a.m.|* Abney, R.E., F.R.S.. — y. 

} ’ “4:p.m./Mr. H. Dent Gardner .. "Time easurers 
» 19Wed, 102 m_|Prf.Williamson,Ph.D.,F.R.8.\Metallurgical —Pro- 


| cesses. 
Link Motion. 


| 4 p.m. /Mr. Kem eee ee 
» 20 Thurs.,10 a.m, /Prf.Williamson,Ph.D.,F.R.8. Metallurgical Pro- 
| cesses. 
4 p.m.|Prof. T. F. Pigot .. .. Geometrical and En- 
| i Drawing 


» 21\Friday,i0 a.m.|Prof. G. Carey Foster, B.A., Electric ~ Measure- 
| FRS Tacnts. 


4 p.m |Prot. T. F. Pigot .. .. ..\Geometrical and En- 

| | gineering Drawing 

» 24Mon., 10am |\tDr. W. H. Stone .. .. ../Instruments for Ex- 
4p.m./*Prof. J. P. O'Reilly .. 


| periments on Sound 
.. Apparatus for Min- 
» 25Tues., 10a.m.\Dr. W. H. Stone .. .. 


ing Surveying. 
.. Musical Instruments 
j | and Temperaments 
4 p.m |Prof.J.P. O'Reilly .. .. Apparatus for Min- 

ing Surveying. 
» 26 Wed, 10am. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


711. Improvements in apparatus for BaLancine and Supportine Winpow 
Sasues and Suutrers, Eliza Ann Thornton, Saltburn-by-the-Sea.—A 
communication from Thomas Thornton, York.— 19th February, 1876. 

1569. Tm ts in apparatus for the combined sanitary objects for 
Suppityine and Keoutatinac WATER FiLigReD or UNFILTERED to 
Houses, and in locking or fastening apparatuses therefor, and for dis- 
charging and ting waste and surface water from houses and 
lands, and in the construction of drains, sewers, and connections 
therefor, parts of all of which methous of construction and apparatuses 


are a to other useful purposes, Harry Robert Newton, Sey- 
mour-street, Hyde Park, London. —13th April, 1876. ° 
1830. A combined CaLenpar and Timepiece with tual automatic 


adjuster attachment for the irregular number of days in the different 
months, Alexander Melville Clark, Chancery-lane, London.—A commu- 
nication from Miner Hamlin Paddock, East Clarkson, Monroe, New 
oa? U.S.—1st May, 1876. . Steph a, 
6. Improvements in 1i0LLER SKATES, en Child, Upper Lewes- 
road, Brighton. 


2084. Improvements in apparatus to Facttitate the Entry of Persons 
into Tram-cars and similar vehicles, public gardens, exhibitions, and 
other and the registration of such persons, Henry Chamber- 
layne es ee Haven, Pembroke.—17th May, 1876. 

2182. Improved apparatus to be fitted to lathe frames to facilitate the 
Cutrixe of Artictes thereon, Thomas James Smith, Fleet-street, Lon- 
ye communication from V. Tamelin, Rue des Halles, Paris. —z3rd 

ay, 1876. 

2251. Improvements in Braces or SusPpenpERs, Harvey Fisk Snow, 
Aldermanbury, London.—29th May, 1876. 

2306. Improvements in the construction of Furnaces for steam boilers 
and for other like purposes, Fred. Barber, Sylvester Works Sheffield.— 
A communication from Emile Vossnach, Ellersbause, Nova Scotia. 

2308. Improvements in the means and apparatus for Exposino SoLip 
Scpstances to the action of heat, and also to chemical and absorptive 
action in relation to gases, vapours, and liquids, William Alexander 
Lyttle, Grove, Hainmersmith, don. 

2310. New or improved machinery or 2 tus for Cuarctna Heavy 

UNS, Cat, h Smith, Edinburgh, Midlothian, N.B. 

2312. An improved system of CyLINDRICAL BURNER with closed wick to 
be ae for yo 4 mineral oils, Charles Auguste Ferron, 

le Strasb 





Rant 





g, Paris. 

2314, Improvements in Vatves for reducing and ‘regulating fluid pressure, 
George Frederick Deacon, Liverpool, Lancashire. 

2316. Improvements in and relating to VALves for reducing or regulating 
the pressure in mains, pipes, and other conduits, Frederick Ebenezer 
Saxby, Thames-street, Windsor, Liverpool. 

2318. Improvements in machines for TRIMMING and PotisHtne or FinisH- 
1nG the Sores and Herts of Boots and Ssors, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Leopold Graf, 
Newark, New Jersey. . 

2320. Improvements in Tortet or WasHsTAND Services, James Vernon, 
Newton Stewart, Scotland.—lst June, 1876. 

2322. I ts in hinery or apparatus for Compina Woot and 
other fibrous materials, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Eugene Meunier, jun , and Adolphe 
Grin, Paris. 

2324. Improvements in means or apparatus employed in CommunIcaTING 
Morton to Sewixo and other machines, Benjamin Joseph Barnard Mills, 
South ton-buildi London.—A communication fiom Messieurs 








4 p.m. Prof. Flowers, F.R.S. .. .. Museum Speci 

j for teaching pur- 
poses. 

.. Measurement of Den- 


» 27 Thurs.,10a.m. Dr. Siemens, F.R.S. .. 
sity, Bathometer, 
& 


| j c. 
4p m.'Mr. Baillie Hamilton .. ../New Musical Instru- 


| ments. 
» 28 Friday,10 a.m. Prof. Story-Maskelyne, M.A., Mineralogical Appa- 
| F.R.S. ratus. 
4 p.m.|*Dr. Huggins, F.R.8. .._.. The Specttoscope ap- 
| plied to Astronomy 
» 81Mon., 10a.m.|*Prof. Michael Foster, M.D.,Use of Lecture Ex- 
| F.R.S, riments in Bio- 
| logical Teaching. 
4 p.m.,*W. Chandler Roberts, F.R.S. Graham's Researches 


Aug. 1Tues., 10 a.m.| \Surveying Instru- 
ments. 

4 p.m.'Prof. Barrett .. .. .. ..Sourcesof Electricity 

» 2Wed., 10am! {Surveying Instru- 


| om 


} nents. 
4pm. R. H. Scott, M.A., F.R.S. .. Mateeatiegienh Appa- 
| ratus, 
»  %Thurs.,10 a.m. 'Prf, Burdon Sanderson,M.D., Recording _Instru- 
| | LL.D., F.R.S. ments. 


4pm. |R, H. Scott, M A., F.R.S, ..| Meteorological App. 

»  4Friday,10a.m.Dr. Lauder Brunton, F.R.8. Apparatus for Physi- 

| “ological Chemistry 

.. Apparatus for Vege- 
| table Physiology. 
.. End Measurement. 


4p.m./Mr. Vines, B.A. .. .. 
»  7Mon., 10a.m.\*Prof. Goodeve, M.A. .. 


4 p.m |tProf. Ball, LL.D., F.R.S. .._ Astronomical In- 

| struments. 
»  8Tues., 10a.m./*Prof. Goodeve, M.A... ../Conversionof Motion 
4 p.m, Prof. Ball, LL.D., F.R.8, ..| Astronomical In- 


struments. 
. Mlustrations of Ap- 
plied Mechanics. 


9'Wed., 10 a.m.|*Prof. Goodeve, M.A. .. 


| 4 p.m. Prof. Ball, LL,D., F.R.S. .. CalculatingMachines 
» 10 Thurs.,10 a.m. Mr. Sorby, F.R.S... ..  ../ Microscopes. 
4p.m./Mr. Bottomley .. .. .,|Electrometers. 
» 11 /Friday,i0 a.m, Dr. H. E. Armstrong .. ../Organic Chemistry. 
4p.m. Mr. Bottomley .. .. ../Electrometers. 
» 14Mon., 10 a.n. Thermo - Dynamics, 
| Specificand Latent 
Heat. 


.. Geological Maps and 
| Apparatus for Sur- 
| veying. 

Thermo - Dynamics, 
Specificand Latent 
en 


«» Geological Maps and 
| Apparatus for Sur- 
veying. 
..|Kinematical Models, 
Ships. Fluid Resis- 


| tances. 
»  17.Thurs.,10a.m.\Prof. Kennedy, C.E. .. .. Kinematical Models. 
| 4p.m.) Ships. Fluid Resis- 

| tances. 


4 p.m. tProf, Geikic, .R.S. .. 
| | 
» 15'Tues., 10 a.m.! 

| | 
4 p.m. Prof. Geikie, F.R.8. .. 
- aawed 5 = am, Prot Kennedy, C.E. 


| *| 


_*+ The lectures marked * will be delivered in the Lecture Theatre at 
the Science Schools, and the lectures marked ¢ will be delivered in the 


Lecture Theatre of the South Kensington Museum. All the rest will be 
delivered in Room 0 (Conference Room) of the Exhibition. 








Tue report of the general meeting of the shareholders of the 
Suez Canal, held on Tuesday, states that the receipts of 1875 were 
30,827,194f., against 26,383,515f. in 1874, an increase of 17 per cent. 
The expenses of 1875 were 17,798,408f., against 17,752,806f. in 
1874, deducting the charges of consolidating the coupons in arrear. 
The statement adds that there is every reason to believe that the 
expenditure will remain during 1876 at about this amount. Since 
the inauguration of the service the traffic from one sea to the 
other has been as follows:—1870, 486 ships; 1871, 765; 1872, 1082; 
1873, 1173; 1874, 1264; 1875, 1494. The gross tonnage of these 
ships has been: — 1870, 654,915 tons; 1871, 1,142,200; 1872, 
1,744,481; 1873, 2,085,072; 1874, 2,423,672; 1875, 2,940,780. The 
annual receipts from the transit service have been:— 1870, 
5,159,327f.; 1871, 8,993,732f.; 1872, 16,407, 591f.; 1873, 22,897,3198. ; 
1874, 24,859,383f.; 1875, 28,886,302f. The year 1875 shows an 
increase of 16°19 per cent. on the traffic of the preceding year. In 
1875, 84,446 passengers passed through the canal, 1474 per cent. 
more than in the Spe year. At the commencement of next 
year will be opened the great Fluvial Canal, which, starting from 


Dreyer and Schipmann, Hamburgh, yore : 

2326. Improvements in apparatus to be applied to bedsteads to Faciii- 
TATE Suirtino the Position of Invatips, William Tinsley, Catherine- 
street, Strand, London. 

2328. Improvements in Drepoixec or Removine Sanp, silt and other 
materials when submerged, Sir John Coode, Westminster-chamLers, 
Victoria-street, London. 

2330. Improvements in Extixcreurs, Peter Jensen, Chancery-lane, 
London.— A communication from Heinrich Pollack, Hamburgh, Ger- 
many. 

2332. An improved Horse-ciirrinc Macuine, Henry Bate, Wandsworth- 
road, Surrey.—2nd June, 1876. 

2334. Improvements in Roorine Ties and in the method of uniting or 
keying the same together, Frank Waters and Francis Smith Linton, 
Cambridge. 

2336. Improvements in the mode of Fastentne Boots and Snogs, Hugk 
Glenn, Anerley, Surrey. 

2338. Au improved method of Uritistrc the Waste Heat of Curo.a and 
other furnaces, Alexander Wilson, Sheffield. 

2340. Improvements in Osrarnino, AprLyinaG, and Economtsinc Motive 
Power, Daniel Bentley, Lodge Bank Works, Bury, Lancashire. 

2342. A new or improved Storrer for BottLes, James Longbottom, 
Central Liberal Club, Huddersfield, Yorkshire. 

2344. A new or improved Textite Fanric, Joah Lodge, Huddersfield, 
Yorkshire.—3rd June, 1876. 

2346. Improvementsin To1Let Brusnes and Comrs, Charles Denton Abel, 
Southampton-buildings, Chancery-lane, Londun.— A communication 
from Fauvelle-Delebarre and Deschamps-Maurey and Co., Paris. 

2348. Improvements in apparatus for CLeantine the Bottoms and S1pes 
of NavicaBLe VessEts when afloat, and in gear for working such appa- 
ratus, Edward Paine, Liverpool, cashire. 

2350. Improved apparatus for GeyeRaTiNG and DistTILLiInc CARBURETTED 
Hyprocen Gas from Coat or other carbonaceous materials, John Henry 
Johnson, Lincoln's-inn-fields, London.—A communication from Thomas 
Sumerville, Stewart, Philadelphia, Pennsylvania, U.S. — 5th June, 
1876. 

2352. Improvements in mechanism or arrangements for INTERLOCKING 
Ratwway Ports and §sienaLs, Francis William Webb, Crewe, 

re. 

2354. Improvements in the construction of Vatves for regulating the 
flow of steam, water, gas, or other fluids, Frederick Robert Beckett, 
Moulsham-street, Chelmsford, Essex. 

2356. Improvements in Raisino and Discwarcine Liquips, the said appa- 
ratus being applicable to every matter and thing where the same is of 
practical utility, George Copplestone Rice, Lincoln’s-inn fields, London, 
and James Alexander Walker, Campbell-road, Bow. 

2358. Improvements in means or apparatus for Facrirratinc Swimmine 
and Divine, Robert Bradley Pumphrey, Baltimore, Maryland, U.S. 

2359. An improved composition for use in TreaTinc Hop, Vine, and other 
plants for the prevention and cure of bug, smut, and other parasites 
and fungi, Octavius Francis Peall, James William Roy, and Peter 
Dorward, St. Mary Axe, London.—6th June, 1876. 

2360. Improvements in Lamps and Buryers, and in the means or appa- 
ratus employed for generating gas for the same from benzoline for 
illuminating purposes, John erick Schnell, Castleford, Yorkshire. 

2362. Improvements in apparatus employed in the AciTaTING, INcorPo- 
RATING, and combining of matters or substances, cis Bernard 
Welch and Henry Bowes Scott, Manchester. 

2364. Im ments in the manufacture of BLown Grass Borties of 
ev lescription by forming their shape by ae wom. | instead of by 
moulds, John William Kirk, Fawcett-street, Sunderland, Durham. 

2366. Improvements in Looms for Weavinc, John Leeming, Bradford, 
Yorks . 

2868. Improvements in Steam and other turbines, Alexander Melville 

Chancery dane, London.—A communication from Jean Hippolyte 

Paris. 


k, 


Clar! 
Dufo! 


| 2370. Improvements in the mode of Creansino and Preparinc Grain 


and flour for various useful purposes, Thomas Henry Gray, Grant-road, 
Clapham Junction, Surrey. 

2372. Improvements in th ef manufacturing Bar Iron, Edward 
Rice Daniel, Cwingelly, Swansea, Glamorganshire.—6th June, 1876. 

2374. Improvements in the construction of apparatus for Licutine, 
ExtTIncuisHine, and Recutatine Gas FLames, Joseph Theodore Dann. 
Crawshay-road, North Brixton, Surrey.— A communication from Michael 
Flurscheim, Gaggeneau, Germany. 

2876. Improvements in Screw Proretters for Snips, Thomas Winter 
Starck Renouf, Canterbury-place, Stopford-road, St. Heliers, Jersey. 

2373. A new or improved instrument for taking simultaneously various 
Sampves of Grain, Sucar, or other merchandi tained in sacks, 
, or other receptacles, or stored in granaries, ships’ holds, or 
other places, William Brookes, Chancery-lane, Londun.—A communica- 
tion from Auguste Farjon, jun., Brussels, Belgium. 

. Improvements in mac! ry for RenDERING and DryInc ANIMAL 
SupsTances or RESIDUE, jae F oee me them for manure and other pur- 
see applicable also to in vegetable substances, Henry 8. Firman, 

thampton-buildings, Chancery-lane, London. 

2382. Improvements in ATmospHERIC HamMers, William Robert Lake, 
Southampton-buildings, London.—A communication from John Cool- 
edge Buttersfield, Chicago, U.S. 

2384. Improvements in the manufacture of Taps and Cocks, Enoch Sim- 
cox, Birmingh 








Cairo, will place the whole navigation of the Nile in 
with the Suez Canal. The excavations are being finished, and 
what remains to be done may be completed in less than six months. 
This new passage, the first part of which reeeived water two 

ago, and which has Se onaied a rich province, is calculated 
to enhance considerably value of the company’s property at 
Ismaila and Port Said, as well as the transit of the canal. 





2386. A new mode of and apparatus for Uriiisixc Heat asa motive 
power, Harry Whiteside Cook, Stondon Massey, Essex. 
. Imp its in hinery for Propretirsc and Srtorpine 
Veuicieson Tramways, Henry Percy Holt, Royal Insurance-buildings, 
Leeds, Yorkshire.—7th June, 1876. 





2390. Improvements in the manufacture of a Picment, William Whit- 
thread, Moorfields, Li 
2392, A new or improved method of Testing Meat and Fiovr, and appa- 





tion from Emrich Pekér, gary. 

2394. Improvements in Looms for Weavine, James Denby Lee and James 
Crabtree, Windhill, Leeds, Yorkshire. 

2396. Improvements applicable to MELTING or GLAZING ARTICLES on GLASS, 

omas George Webb, Manchester. 

2938. Improvements in the TREATMENT of Mik for the production of 
— powder for use as food, Edwin Morgan, Southwark, Surrey.—8th 

une, 1876. 

2400, An improved safety apparatus to Facmirate the Learnine of 
Sxatina, John Knox son, Brixton, Surrey. 

2402. Improvements in ee Dovsiine Corton and other 
ee mene John Lawson kery and Edward Glover, Radford, 

Notting i 

2404. An improved Batuinc Dress combined with a life-saving belt, 
| ne Wilson Shephard, Plaistow, Essex, and William Brough, Bow, 

don. 

2406. A universal Drum Screen for sorting minerals, earths, and chemi- 
cal products and the like, Frank W: Frankfort-on-the-Maine, Ger- 
many.—A communication from Martin Neuerberg, Kalk, Cologne, Ger- 
many.—9th June, 1876. 

2498. Improvements in or applicable in Looms for Weavine, Richard 
Longden Hattersley and James Hill, Keighley, Yorkshire. 

2412. Improved apparatus for ConTROLLING the ExcuancE of GoLp Coin 
for SILVER or small change in business ions, as Austin, 
Park-terrace, Regent's Park, London,.—l0th June, 1876, f 

2416. Improvements in the construction of Desks and Sears, applicable 
» oe use of schools and other purposes, Joseph Johnstone, Bradford, 

orkshire. ? 

2418. Improvements in the construction of Haviinc Gear and bearings 
for way carri , tramcars, and other vehicles, George Weston, 
Flat street, Sheffield. 

2419. Improved mechanism for Prepartxc Contixvous Wess of Parer 
for printing, William Edward Newton, Chancery-lane, London.—A 
communication from Richard March Hoe, New York, U. 

2420. A new method of TreaTixG Nirratep ALKALIes for the purpose of 
rendering them nondeliquescent, Peter Jensen, Chancery-lane, London. 
—A communication frum Adolphus William Wahlenberg, Stockholm, 


Sweden. 

2422. Improvements in Explosive Compounps, Peter Jensen, Chancery- 
lane, Loudon.—A communization from Adolphus William Wahlenberg, 
Stockholm, Sweden. 

2424. Improved appliances for supporting the body in water and Faciti- 
TaTInG SwimminG, Anthony Strong and Joseph Strong, Barrow-in-Fur- 
ness, Lancashire. 

2426. Improvements in machines for AUTOMATICALLY Past1no LABELS on 
Fruit, MILk, and other caus and boxes of tin, paper, or wood, William 
Morgan-Brown, Southampton-buildings, London.—-A communication 
from Fisk Russell, Cambridgeport, Massachusetts, U.S. 

2428. An improved Boor-cLEanino Macuixe, Carl Hubert Gerhard Bayer 
and Oto Jahn, Hamburgh, Germany.—12¢h June, 1876. 

2437. Improved means of Securinc the Mourns of Grain and other 
bags, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from John Edward Walsh, Henry Redden, and Peter Henry 
Walsh, New York, U.S.—13th Jwne, 1876. 

2497. Improvements in apparatus and arrangements for ConTROLLING, 
REGULATING, and ARRESTING the Suprty of Water for sanitary, 
domestic, and other uses, and preventing waste, Alfred Tylor, Newgate- 
street, London. 

2499. Impro ts in hinery for ForminG, InserTING, and CLinca- 
tno WiRE Stapvxs in the Backs of Books and other articles, and in the 
sewing of books with wire staples, William Robert Lake, southampton- 
buildings, London.—A communication from Henry Renno Heyl, Phila- 
delphia, Pennsylvania, U.S. 

2501, Improvemeuts in the manufacture of Gas for heating and lighting, 
and in the apparatus to be employed therein, Frederick William Collis, 
Erith, Kent. 

2503. Improvements in Steam CarriaGeEs for tramways snd other pur- 
poses, Thomas Robertson, jun., Glasgow, Lanark, N.B. 

2505. Improvements in BLEACHING and PURIFYING Woot, Edward 
Griffith Brewer, Chancery-lane, London. — A communication from 
Messrs. Dancer, Paris. 

2507. Improvements in Castors, James Cuthbert Scott, Manchester. 

2509. An improved appazatus for RuLina Paper and other like sheets, 
Alfred John Parker, Broadweir, Bristol. 

2511. Improvements in Printine from engraved blocks and electrotypes 
in cylinder printing machines, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Auguste Hippolyte Marinoni, 
Paris.—16th June, 1876. 

2513. Improvements in Gas-HEATING Apparatus, George Ewart, Euston- 
road, London. 

2517. Improvements in GRAINING, CoaTINnG, SURFACING, or ORNAMENTING 
Woop, Charles Auguste Bluemel, Globe-road, Mile End, London. 

2521. Improvements in apparatus for CLeanine TABLE and other KNIvEs, 

James Lamb Hancock, Shacklewell-lane, London.—17th June, 1876. 

2527. Improvementsin and apparatus for Pumpinc Liquips and pump- 
ing and condensing gases, such apparatus being also applicable for use 
as a blowing or exhausting engine, George Steward Hazlehurst, Run- 
corn, Cheshire. 

2520. Improvements in BLEACHING and preparing for dyeing or printing 
cotton, wool, hemp, flax, jute, and other fibrous materials, Joseph 
Julius Sachs, Canada Government Building, King-street, Westminster, 
London. 

2531. An improved apparatus for AscERTAINING and REGISTERING the 
Speep of Macuinery without external transmission, Henry Adrien 
Bonneville, Piccadilly, London.—Acommunication from Claude Marie 
Bathias, Rue Montmartre, Paris. 

2553 improvements in Hat Bopres, Alexander Melville Clark, Chancery 
lane, London.—A communication from Abraham Freshfield, New York, 
U.S. 

2535. Improvements in the Preparation of Bone Biack and in the 
manufacture and refining of cane and beet-root sugars, Alexander Mel- 
ville Clark, Chancery-lane, London.—A communication from Orazio 
Lugo, New York, and Joseph Gandolfo, Brooklyn, U.8. 

2539. Improvements in Furnaces for the manufacture of gas and for 
-other purposes, William Henry Beck, Cannon-street, London.—A com- 
munication from Francis Carroll, New Orleans, Louisiana, U.S. 

2541. Improvements in the arrangements and working of Evectric 
TeteoraPus, William Dickenson, Linton-street, New North-road, 
Islington, London, 

2543. improvements in Wert TREAD Knyitrinc Looms, William Robert 
Lake, Southampton-buildings, London.— A communication from Charles 
Lowrey Spencer, Providence, Rhode Island, and Samuel White Pingree, 
Lawrence, Massachusetts, U.8.—19th June, 1876. 

2545. Improvements in the construction of Looms for Weavina, |Henry 
Hurst, Little Hulton. Lancashire. 

2547. Improvements in FLesHinc Macnines, such machinery or apparatus 
being also — for other operations required in the manufacture 
of leather, Thomas Wade Appleyard and Walter Knapp Appleyard, 
Hunslet Carr, Leeds, Yorkshire. 

2551. Improvements in machinery or apparatus for Carpino Cortron, 
Woot, and other fibrous substances, James Jackson, Ashton-upon- 
Ribble, Preston, Lancashire. 

2553. Improvements in KitcHen Ranogs, John Shaw, Glasgow, Lanark, 
N.B. 


ratus therefor, Peter J ag name Pee London.—A communica- 
, Hu 








2555. Improvements in UttListnc Waste Propvucts obtained in galvanis- 
ing iron, Thomas Cotterill, West Bromwich, Staffordshire. 

2557. Improvements in Minitary Sappies, Robert Marcus Briscoe, 

Charles-street, London, and Alexander Ormond, Bagot-street, Birming- 

ham.—20th June, 1876. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


2574. Improvements in Dicarne Porators, Peter Matthias Bawtinhimer, 
Woodstock, Ontario, Canada. —22nd June, 1876. 

2578. Improvements in Watcues, Charles Louis Aulagnicr, Bedford-street, 
Strand, London —A communication from Vve. de. I. Soldano, Geneva, 
Switzerland.—22nd June, 1876. 

2610. Improvements in BREECH-LOADING FyRE-ARMs, Linus Orton Thayer, 
Leadenhall-street, London.—24th June, 1876. 

2616. An improved method of and apparatus for Ratsina SUNKEN VESSELS 
or other objects, John Hunter Rutherford, Newcastle-on-Tyne.—24th 
June, 1876. 

2625. ag eee in Paps for dampening the leaves of copying and 
other ks and for other purposes, Herbert John Haddan, Strand, 
Westminster, London.—A communication from Charles Graham Chap- 
pell Simpson, Montreal, Quebec, Canada.—26th June, 1876. 

2645. Improvements in the manufacture of Tonacco from stalks or ribs 
and in the machinery employed therefor, Robert Thomas Tait. South- 
wark, Surrey.—27th June, 1876. 

2647, Cuarn Swivets and process of manufacturing the same, Oscar M. 
Draper, North Attleborough, Bristol, Massachusetts, U.8S.—27th June, 
1876. 

2654, {mpro ts in the facture of Raipway WueeEts, Alexander 
Melville Clarke, Chancery-lane, London. —A communication from 
William Augustus Miles, Copake Ironworks, Columbia, New York 
U.S.—27th June, 1876. 








Patents on which the Stamp Duty of £50 has been Paid. 


2227. Sewrnc Macuines, Alonzo Kimball and John Morton, Glas 
Lanarkshire, N.B.—27th June, 1873. ial 

















Jury 7, 1876. 
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PEA SLANT a REA ROSES SDE Oval ais 
EGRA’ Frederick Henry Varley, Mildmay Park Works, | —A communication from: Hugues Antoine Paul Christofle and Henry | w spindle. The cover is made with © carte, 2 which a spring is 
‘San ewtngien London ar 27th J 1873. 7” Vag rn lp placed Fahey Boller mh Se eyo ce, consisting of a 
one Imparting Heat to Aeatrae, Field, Chandos-chambers, iy nig ny Hyprosta’ - pee sity Ww. a ae and Thomas 8. Crane, Houblo rein eam, formed with e a handle, Jandy ttn pl the 
i, London.—28th June, gut baba -- deg small bore 
ean ERS, ‘Alfred’ ‘ewton, Chancery-lane, London. belt Pesrete es, Henry Massa- Drag 6 as to communicate with oe cae space in the cover, and when 
30th June, 18 1873. ads Vincent - ae i satiiadeeraniin the handle is let go, after opening the valve the epring nearly closes the 
2279. | cng gaa Arr, John Sturgeon, Bolton-le-Moors, Lancashire.— | 2542. Seuss Ovr.ive Ficure Pvates or Pins to the Bopy of ag diap! but without suddenness or concussion, and immediately after- 


lst July, 1873. 

. Prorectina, &c., Watts and Buruptnes, Charles Hide, Worthing, 

Sussex.—3rd July, 1873. 

2365. Deine CLors, James Worrall, Manchester.—sth July, 1873. 

2461. Insectors for FEEpixc Bot.ers, John Hevry Johnson, Lincoln’s- 
inn-fields, London.—16th July, 1873. 

= —- Sie Vatves, Joseph Rome, Hornsey, Middlesex.—28th 

‘une, 
se 2290. Wixpixo Core, . John Combe, Trinity-crescent, Trinity, Edinburgh, 
_ ‘uly, 1873. 

2498. Hypravutic Apparatus, Josiah cog Clark and John Standfield, 
Westmi: «bers, Victoria-street, Westminster. —19th July, 1873. 
2261. Repeatine Frre-arms, Warren Evans, Lynn, Essex, 

PE perenne U.8.—30th June, 1873, 

2268. Locktna or Securinc the Movasue Points of Raruway Bars, &c., 
— et , Caves-terrace, New-road, Shepherd’s Bush, Middlesex. 
30th June, 

2317. Treatinc Sewace Water, Jeremiah Marsden and John Collins, 
Bolton, Lancashire.—4th July, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 


1954. eer &c, Sewacn, William Cameron Sillar, Cornhill, 
London, Sotets Doe Sillar, Grange-road, , Upper Norwood, Surrey, 
~~ s George W: igner, Grove lane, Cons ell, Surrey. 5th 
une, 1 
2065. (Taf Macnines, Thomas James, Liverpool.—9th July, 1869. 
1961. Stanparps or Suprorts for Bencues, &c., William Blackburn, 
Manchester.—20th June, 1869. 
2064. Propecuine Canat Boars, &c., Hunter Henry Murdoch, Staple-inn, 
London.—?th July, 1869. 





Notices of Intention to Proceed with Patents, 


7ll. Banancina and Svurrortina Window Sasues, &c., Eliza Ann 
Thornton, Saltburn-by-the-Sea. — A communication from Thomas 
Thornton.—19th February, 1876. 

717. Dveina, &c., TEXTILE Faprics, James Chadwick, — Brook Print 
Works, Chadderton.—A communication from James Harley. 

718. Loos for Weavino, Richard Goodair and .Joseph Whiteside, 


721, pena Tuorn, &c., John George Agars Walker, Danes-hill, near 
Retford.—21st Februory, 1876. 
726, Separators, William Robert Lake, Southampton-buildings,Chancery- 
e, London.—A communication from George Snowden Redfield and 
Frensle A. Bowen. 
7 em Skates, Edward Samuel Eyland, Bristol.—22nd February, 
871 


= Ratstnc Rawway Trarns, &c,, William Henry Eyles, Weston, and 
George Eyles, Bristol.—23rd February, 1876. 

769. CLEANING, Sorrentinc and SEPARATING the Fipre of Frax, &., 
Andrew Charles Guy Thompson, Chiswick. 

771. Draw Bars, Richard Benendeho and Joseph Heald, Chorley. 

781. Treatinc Seep Corn, &c., Edmund King, Ashley Dale, near New- 
market.—24th February, 1876. 

798, TarasHinc MacutINEs, Carl Pieper, Dresden, nee —A communi- 
cation from Wilhelm Helmsmitller.—25th February, 187 

Mis Bs. Apparatus, John Howard, oe nig Nunhead-lane, 


eo. “Poniw YING, &c , the Mrppi ros of Frour, Charles Redwood, Maccles- 


807. Wire Caste Towrne Streamer, Frank John Meyer and William 
Wernigh, Hedemann Strasse, Berlin. 
812. 2. Bunwixa Lig, Herbert John Walduck, Manchester.—26th February, 


24 Lusricant, George Newton, Wellington-road, Bow, London. 

5 Deng Knives, Charles Thompson Guthrie, Kilburn, — 28th 

849. loon William Edward G , We n-street, Strand, London.— 
A communication from Emile Jean Baptiste Auguste Pi Picard. 

855. Drittinc Fisa-sott Hores, John Thomas Walton, Leeds.—29th 
February, 1876. 

879. Lirg-rarrs, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Nicholas Hermann Borgfelat. 

882, WHEELs, Edwin Goddard, Upper Kennin -lane, Surrey. 

885. Finaers for rg ens and Mow1ne ACHINES, James Frederick 
Phillips, Noel-street, Islington, London.—lst March, 1876. 

892. TREATING CUPREOUS Orgs, &c., Erhard Ludwig Mayer, Glasgow, 

N.B. March, 1876. 

955. Gass, John Atherton, St. Helens.—6th March, 1876. 

1036. Praintina, &c., Wootten or other similar TexTiLE Faprics, Léon 
Godefroy, jun., Puteaux, near Paris.—10th March, 1876. 

“= Sreau Fear Boats, &c., William Simons, Renfrew, N.B,—13th 

‘arch, 18 

1123. ScrEw- -WRENCHES, Alexander Melville Clark, Chancery-lane, London. 
A communication from Otis Thomas Bedell.—15th March, 1876. 

1145 Ocean Sration for SuBMARINE TELEGRAPHS, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Robert Foster 
Bradley. —16th March, 1876. 

1167. Sewixe Macuine Neepirs, Edmund Squire Norcombe, Grove-street, 
Liverpool,—18th March, 1876. 

1269. Stainine, &c., Woon, Meat, and other surfaces, William Suther- 
land, Manchester. 24th March, 1876. 

1514. Hats, James Wood, Burnley, 

1516. Looms, Abraham Lord, Middleton.—10th April, 1876. 

1560. TREATING (TEXTILE and other Mareriats, William Robert Lake, 

London.—A communication from Waldemar 
This rany.—12th April, 1876. 

-— ye SKATES, pO A Cesar Frederick Franklin, Brighton — 

8th April, 1876. 

1679. Drivine Sewrneo and other Macutyes, Marshal Arthur Wier, Blow- 
field Villas, Shepherd’s Bush.—21st April, 1876. 

1931, Evecrro-maanetic Enoines, William Clark, Chancery-lane, London. 
A communication from Louis Bastet.—8th May, 1876. 

1969. Preservine Anrmat, &c., Susstances, Arthur Robottom, Birming- 
ham.—10th May, 1876. 

2034. ELEcTro-maGNetic Exoine, Thomas William Cole, Walthamstow, 
and Paul Edward Cashin, York-road, London.—15th May, 1876. 

2133. Trusses, Emil Edel; Berlin, Prussia. 

ss aes Boxes, &., Reginald Braunfeld, Temple, London.—20th May, 

2238. ABSORBING ORDNANCE Recort, Leonide Razkazoff, Buckingham 
Palace-road, London. 

2239. ENVELOPES, William Bull, Osborne Villas, Stroud-green-road, Fins- 
Mae, 7 London,—A communication from Hamlyn Burnell.—27th 

‘ay, 1876. 

2270. Ynoexine Books, sees recog ES ge] N.B.—30th May, 1876. 

2294. Wasuinc Woot, &c., Philli Thompson, Lord-street, 

ick G. Sargent. 





Liverpool. ~A sonahinnghinn a Froder 
ee 3 4s Fountains, Joseph Needham , Hammersmith. — 31s: 


on08 ye So.ip Susstances to the Action of Heat, &c., William 
Alexander Lyttle, the Grove, Hammersmith, 

2316. VALVEs, erick Ebenezer Saxby, Thames-street, Windsor, near 
Liverpool.—1st June, 1876. 

2324. COMMUNICATING ‘Morrow: to Sewing and other Macnines, Benjamin 
Joseph Barnard Mills, London.—A communi- 
cation from Messrs. Dreyer and Schi; pmann. 

2832. 2 nema enaerene MAcHINE, Seow Bate, Wandsworth-road, Surrey. 
— une, 187 

= Pe Tires, Frank Waters and Francis Smith Linton, Cam- 


2336. FasTeNING Boots and Sxors, Hugh Glen, Anerley.—3rd June, 1876. 

2348. CLEANING the Borroms of VesseLs when Arioat, Edward Paine, 
Liverpool.—5th June, 1876. 

gape an Ee aca Robert Beckett, Moulsham-street, Chelmsford. 
au une, 

2377. IxpicaTiINa Apparatus, William Frederick Pearse and Ashton 
Lever, Fleet-street, London. 

2380. Rewperine and Dayinc ANIMAL Svusstances, &c., Henry 8. Firman, 
Chancery-lane, London. 

2382. ATMOSPAERIC Hammers, William Robert Lake, Southam 

dings, London.—A communication from John Cooledge Bui eld, 

2388. ProPe.iina, &c., VEHICLES on rg ae Henry Percy Holt, Royal 
Insurance-buildings, Leeds.—7th ‘2 e - 

2400. Skatine, John Knox Dallison, B 

2401. ORNAMENTAL Vases, &c., Thovans Wilkes Webb, Dennis Hall, Staf- 
ford. —9th June, 1876. 

2413. TemPERING and TovcHENtNa Borrtes, &c., Auguste Jules Marie de 

er Spain.—10th June, 1876. 

2455. GovERNO: oseph Braddock, sen., Greenfield, and Joseph Brad- 
dock, jun., Oldham. —14th June, 1876 

2477. Tacrrine Mixep Woo.Lien Fasrics, Samuel Bamford, Royton.— 


15th June, 1876. 
Tus, George Ewart, Euston- London. 





2513, Gas HeaTinG ApPara’ 
2519. Treatine Orgs, John pcg: neg Lincoln’a- 





Rotts, Jacob Jones Janeway, New Brunswick, New Jersey, U.S. 
2548, We William Robert 


Wert Tarzap Kwittine Looms, Lake, South- 
ampton-buildings, —A communication from Charles Lowrey 
Spencer and Samuel White —19th June, 1876. 


2574. Potato Dicoina MacHINE, ving pen Bawtinhimer, Wood- 
stock, Ontario, Canada.— 22nd Mage te 
2616. Raisina SUNKEN Vesses, &c., John Trunter Rutherford, Newcastle- 





on- —24th June, 1876. 

2625. Paps for Dampentna the Leaves of Books, &c., Herbert John 
Haddan, Strand, London.—A communication from Charles Graham 
Cha} Simpson.—26th June. 1876. 

2647. Cain Swivets, Oscar M. Draper, North Attleborough, Bristol, 
U.8.— ya communication from V Dra; 

2654. Rainway Wueews, Alexander Melville Clark, Chancery-lane, 
— communication from William Augustus Miles. —27 June, 

AR penne so tteabts eats A mre such application, 
shoul particular in writing of teste to such applications 


rr Commissioners of Patents within twenty-one daya of 


List of Specifications published during the week ending 
tet July, 1876. 


8683, Sd.; 8600, 1s. 6d.; 8706, 4d.; 8742, 8d.; 8761, 19.; 8762, Is. 2d.; 
8700, Od. 8772, 8d.; 8797, 8d.; 3806, 10d.; 3814, 10d.; 3820, Sd.; 3825, 6d.; 
Is. 4d.; 3844, 10d.: 8849, 1s. 4d; 8850, 8d.; 3861, "3d.; 3868, 10d.; 
378 1s. 4d.; 8893, 8d.; 8896, 8d.; 8898, 8d.; 3899, 4d.; 3901, Is. 10d.; 3904, 
1s. 3d.: 8908, 8d.; 3907, 28. 3d.; $009, 4d.; 3016, 6d.; $017, 10d.; 8918, 6d.; 
3926, 10d.; 330, 6d.; $931, 8d. 3982, 10d.; 3997, Is. 4d.; 3042, 10d.; 3948, 
ad 108s ; 8950, 10d.; 3951, 8d.; 3953, 8d.; 3954, 6d.; 3950, 8d.; 3962, 
8008, 1s. 4d.; 3069, 8d.; 3970, 6d.; 3074, 6d.; 3984, Is. 
4010, 10d.; 4019, 10d.; 4038, 4d.; 4041, 10d.; 4045, 
4d.; 4046, 4d.; 4048, wed: 4050, 4d.; 4054, 2s. 8d.; 4061, 4d.s 4002, 4d. 3 4064 
" 4066, 4d.; 4067, 4d-; 4068, 44.; 54070, 4d.: 4071, 4d.; 4073, 
4d.; 4074, 4d.; 4076, 4d.; 4 4d; 4087, 4d.; 4088, 4d.; sone, 4d.; 
4d.; 4096, 4d.; 4097, 4d.: 4099, 4d.; 4100, 4d.; 4101, 4a 4102; 4d: 4105, 
4d.; 4108, 4d.; 4110, 4d.; a 4d; 4117, 4d.; 4119, 4d.; 4121, 4d.; 4122, 
4d.; 4138, 4d. ; 4505, 4d, 





*, Specifications will be forwarded by postifrom the Patent-office on 
revely of the amount of price a Sums exceeding 1s. must be 
remii by Post-office Order, ber at the Post-office, 5, High 
Holborn, to Mr. ai Majesty's Patent-oflice, Houth- 


ampton-' cery-lane, 








ABSTRACTS OF SPECIFIOATIONS. 
4301. Ramway Brakz, C, Foucard, Southwark.——Dated 11th December, 
1875. 

The improved brake consists of a screw thread ¢ on each ane terminated 
bya washer; on the screws fit screw across bar; 
circular springs are placed on the screws to deaden the aon in stopping. 
Two iron balance stop bars hold the cross bar in its normal position. A 
sliding plate acts on the stop hars so as to release the cross bar and screw 
nuts ag the brake is put in action, two springs moving the cross bar. 
The sliding plates are connected by agen and are operated by a pulley 
and chain, 


4302. Coatina Iron, BR, J. Blewitt, Upper Norwood—Dated 11th December, 
1875. 








This consists in electro depositing tin upon the surface of iron or other 
metal from a solution of stannate of soda in water. 

4303. Carscretreo Hyprocen, R. J. Blewitt, Upper Norwood.—Dated 
11th December, 1875. 

This consists in distilling coal in ordinary coke ovens instead of in 
retorts. 

4304. Axce Bearinos or Coat Tups, #. Bainbridge, Shefield.—Dated 
11th December, 1875. 

Upon the under side of the frame of ie tub anes —_— to rest upon 
the necks of the axles are secured. e bearing 8 are forated 
- the of oil to the axle, The oil is pon Hrs from a tubular or 

iindrieal ‘all reed rvoir, which is formed or fixed on the top of the bearing 
b ters and is let into the timber frame of the tub. The oil reservoir is 
cl porn te Penpals Yatton In the oil passage a wire is 
vent the oil passing too freely, and yet to keep the passage 

open —- is able to nom in the passage when the tub is tipped. 


4305. Unwoven Fasric, G. H. Hebblethwaite, Hudderafleld,—Dated 11th 
1875. 


December, 

This consists in the protective of an unwoven fabric composed of silk 
noil, or the waste made in of silk spinning, and any gummy 
or adhesive substance soatbined therewith to cause the silk noil to adhere 
the better ; or the inventor may also combine silk noil, or the waste 
made in the process of silk spinning, with wool noil or waste wool, cow 
or calf hair, mohair, or mohair noils, or mohair waste, alpaca, alpai ca, 
noils, or alpaca waste, and may use adhesive substances in addition, if 
desirable. 

4308 Hinaes, 7. Rowe, Denmark-hill.—Dated 11th December, 1875. 

This invention relates to improvements in the construction of hinges 
or joints a to clothes horses or folding frames, gates, and other 
like tore het where a hager p form of hinge or joint is required for con- 

nesting bars, or parts together. 
4309. te tr Jot ror Tuputar Fire Bars, F. R. Ellis, Water- 
street, Liverpool.—Dated 11th December, 1875. 

This invention relates to an expansion 5 oint, being a novel form of link 
piece to be used to connect tubular moore to their ene more parti- 
cularl = such tubular fire-bars constructed upon the principles 
invented and patented by Robert Fisuhe Ellis, in et years 1872 and 1875. 
such patents being respectively numbered 611 an 
4310. Burrer anv CoupLine APPARATUS, G. oasihy p Sy eer llth 

December, 1875. 


These improvements relate to buffer, ow bar, and coupling a: tus, 
chiefly designed for railwa: 8, but which 
provements are applicable to lifts oe ‘or mines, or cranes, and 
other nrg ery, and for other like pu The said invention 


e 
than the 
pr sim relates to draw-bars and their peas AG aw wr and consists 


partly in constru the to which the draw-bars are connected 
with sto; oars to "eed the crushing of the Another 
part of this invention tes to combined buffer, draw-bar, and coupling 


———_ whereby the pero hah of ogee carriages or wagons is auto- 
matically effected by the meeting of the carriages or gg eo which 
cquenstes is provided with outside adjusting ee a whereby the 
necessity for going between the carriages or wagons in coupling or un- 
coupling is entirely obviated. 
4313. Wixpine a W. McGee, Paisley.—Dated 18th December, 1875. 
In ing out hye oak invention the thread is wound in what is known as 
the form, or in other words, in conical ps gal so that it can be drawn 
off endways and —. “rotation of the cop. In one modification the 
treming ia formed with horizontal rails for four, or more rows of 
spindles on each side; and the rows of spindles are inclined in plan, one 
end of the framing being narrower than the other; whilst each row above 
the lowest is arranged nearer pm middle of = framing than the row 
below it. The traverse guide bars in arrangement to ‘the 
rows of spindles, and are dirt by frames Which ane aden vottay <0 
the two ends of the fixed framing, and which are connected to levers on 
a roc! shaft. A lever on each end of the rocking shaft carries a a pull 
ogee ep rah aoe pt ged ama to a lever acted on 





Ewhtch to engage the thread ends 
ow sproan deg bey to the traverse bars 
cen’ 


4314. oly = J. Pygeme 


1 
The closing detail valve washer 
vulcanised rubber or sine mae exh [materia hold and ating 
in what is known as the Lam! The daphragi has s etal 
or spindle attached to it and this contre fa Oitnta 


Few. 





e water or “s getting to the upper side through the small bore 
in the metal centre, insures the complete and tight closing of the dia- 


ragm. 
bag Compressine Air, H. P. Holt, Leeds.—Dated 18th December, 1875. 
of this invention consists in raising the required pressure of 
¥ ually in several 
mi 


‘ylinders or areas, 

according to the volume of air to » Be Yealt with having 

receivers with cooling surface between each cylinder to avoid raising the 

temperature, or in lieu of several cylinders gone dy the air several times 

— ‘h the same cylinder, but retaining the several receivers as before 

ler to raise the required pressure, and diminishing the number of 
pew each time the ak air is h ling to its volume, an 
having automatic ok gee to open connections alternatively with the progres 





sive receivers, and proportioning the requisite number of strokes com” 
municating with the se several receivers in turn according to the volume o 
air at oes Second part, heating the air by com- 


en exis pressures. 
fuel or nentdneed in water. Third part, improved admission 
valves. ‘ mproved arrangement of governor for timing cut 
off. Fifth part, method of lubricating slide valves, pistons, and glands ; 
some cases hot lubricants may circulated round piston to heat 
internal bore of cylinder. 
4317. Vatves, J. Cort, Southwark.—Dated i3th December, 1875. 
The features of novelty of this invention consist, First, in fixing to the 
screw socket of a disc valve a lever or handle, by m means of which a to- 
and-fro motion may be given, + that as the valve is being closed the disc 
will rub away the dirt which is deposited on the seat of the valve. The 
said seat, ins being bored out to receive the disc, is left ones. 
Secondly, in a cam or lever on a bree inside the valve chamber, 
which, on being moved round, lifts up the valve to open it or allow it to 
fall in the seat to close it. 


oe Warmine Rartway Carriaces, H, A. Bonneville, Piccadilly.—Dated 
December, 1875. 


mote invention consists of boxes formed of several casings made of sheet 
iron or any other suitable metal, and placed a Ya ad distance apart from 
each other, and between which the ores is heated by burning 
cial fuel in a movable fire-box in the first inside casing, and flows 


intu the compartments of the carriages. 


4319. Warminc Raitway Carriaces, H, A. Bonneville, Piccadilly.—Dated 
13th December, 1875. 

The invention consists of boxes formed of several casings made of sheet 
iron or any other suitable metal, and placed a proper distance apart from 
each other, and between which ‘the atmospheric air is heated by burning 
artificial fuel in a mma papers in the first inside casing and flows 
into the compartments of the carriages, or into the atmosphere, when 
the apparatus is used as a aconeieinn 
4320. wpm ane gare Varours, R. Milburn, New Cross, and H. Jackson, 

Leeds,—Dated 13th December, 1875. 

The dryin ose eens and the vapours are drawn off and passed 
into the enclosed ash-pits of furnaces, being led through two furnaces in 
succession. Four furnaces are used, so that two cams can be thrown out 
of use for firing up. Sometimes sulphur is added to the fires, 

4821. Prerarine Continuous Wess or Parser, W. EB. Newton, Chancery- 

Tas toed of pager be prepared f printing rted by its j 

e of paper to be pre’ or ing is supported by journals 
in the ee ok fixed standard rom this reel the web is led over a 
roiler provided with grooves in which revolve circular disc cutting knives, 
which are Ciosae ga 80 as to pare the edges of the web of paper as it 
over the grooved roller. The paper is afterwards damped and re-wound 
on to a core or bobbin. 


ome WINDLASSES, BR. Walker, Leadenhall-street.—Dated 13th December, 
87E. 


pom 8 to this invention the whole of thc working parts are arranged 
in a more compact manner than heretofore. 
4823. Rotier Skates, P. Skidmore, Shejeld.— —Dated 13th December, 1875. 

The feature of novelty of this invention consists in imparting to roller 
skates the requisite canting motion of thegollers by means of two pieces 
having inclined surfaces formed thereon, one piece being fixed to the 
clog of the skate and the other piece movable on @ pin fixed in the ‘irst- 
named piece. These two inclined surfaces are kept in forced contact by 
means of a spring suitably placed and held in position. 

4824. Proretiine Vesseis, /. Preiswerk, Wilhelashaven, Germany.-- 

Dated 18th December, 1875. 

This specification describes using a steam jet supplied from a steam 
boiler to draw the gases from the smoke-box of the steam boiler furnace 
and force ther into the lower of an inclined channel below the 
bottom of a vessel. Water can be raised by a similar arrangement, or 
water thus put in motion may be used for obtaining power, or the gases 
themselves or air similarly compressed may be used for working an engine 
or for ventilating and other purposes. 


—_ Bh pmo Corton, /. Tattersall, Preston.—Dated 13th December, 


Tie. T eetis relates, First, to the combiaation with a doffer or doffing 
cylinder and a main or carding linder of two circular rotating brushes 
or clearers arranged in a line with each other, one below each end of the 
doffer near to the main cylinder, and designed to make even or trim the 
selvages of the fleece or sheet of carded cotton. Secondly, the invention 
relates to the Sedisiete of rubbing pieces one to each end of the upper 
and lower feed rollers, so formed and applied as just to touch the periphery 
of the rollers at a point of contact extending from the edge of the lap to 
oe journal boxes supporting the roller ends, so that loose cotton cr waste 

be prevented from cormnamating, 2 nm the feed rollers, The upper 
pa ing pieces may be readil, Ny arranged to answer the purpose of guides 
for the lap in its passage to the feed rollers, 
4826. Motive Power, J. H. T. Ellerbeck, Southport, and J. M. Syers, 
Altrincham: Dated 14th December, 1875 

The inventors utilise the explosive force of one volume of oxygen com. 

bined with two of hydrogen, as the motive power to drive any suitable 
gas engines, and which ae obtain by decomposing water by a powerful 

po Beas battery and exploding the resulting gaseous mixture under the 

piston by an electric spark. 

4327. CLorues saa, J. @. Tongue, South 
December, 1875 





pton-buildings.—Dated 14th 


This invention relates to improvements in the construction of clothes- 
horses, and other folding frames, whereb: Figg Be toe afftrd is obtained, 
considerable hanging and drying accomm afforded in a com- 

tively small compass ; such frames when out of ue readily foid close 
together 80 as to occupy but little space. 
4828. Masuino Matt or Grain, J. Thompson, Wrexham.—Dated 14th 
December, 1875. 

This invention consists of a cylinder with a perforated casing connected 
underneath the malt or grain Ras wd with perforated horizontal and 
perpendicular tubes, the said tubes being so constructed that the malt or 

cannot pe without bein Peeper om, wet before meeting with 
@ paddles underneath. The paddles being so constructed and fixed in 
a chamber below connected to the cylinder above that the malt or grain 
is th ses before it leaves the an ee The paddles are fixed 
each paddle working up to the 
opposite spindle with a beater which carries the malt or grain and water 
forward to the conductor below and thence te mash tub. The dles are 
regulated by two wheels which are kept in i motion by the malt or 
giain and water passing between the bes there In oe te of the he horizontal 
and perpendicular perforated tubes may be used rforated cone 
or worm, and this cone or worm may be used as a Sutase or revolving. 
Perforated pipes may slo be used in the paddle charaber or conductor. 
4829. Packine a Boxes, 7. Brown, Newgate-street.—Dated 14th 


This invention consists in employing as a packing material for stuffi 
boxes thin pliable shavings of soft metal or alloy, preferably such asa 
employed to form soft metal bearin 


gs. 
4330. Sxartes, G. Clark, Drury-lane.—Dated 14th December, 1875. 
The invention relates orem to roller skates, but is ly 
licable to and consists--First, in dividing the 
plnvform of the skate into twe’ parts raneversely and uniting them 


so as to allow of a certain amount of 
lateral and up and AA movement of the two parts in 


ce 
the motions of the skater. diy, in. forming the axles of 
the wheels or rollers at the extremities of a ht plate or piece 
of metal or ps a piece of metal downwards in 











THE ENGINEER. 





Juty 7, 1875. 











holes for the passage of the lubricant to the said axles ; and, in order to 

t the too abundant flow of lubricant, cotton twist may be in 
the holes. The ends of the holes through the axles are pli to pre- 
ee ees ied employed 
to retain the rollers on the axles. lige og se = be pro- 
longed to the upper side of the platform to facilitate the f 








OTHER DISTRICTS. 


(From our own Correspondent.) 

WE are threatened with a great calamity in this district. Messrs. 
John W. 8 w and Co, have ped their pumping engines at 
Stow Heath and Bilston. The only pumps now at work in the 
mining area between Wolverhampton and Bilston are the two 
Sandy Gay engines; and the Sandy Gay engines, it may be well 
to explain, are those on the Parkfield estate, formerly worked by 
the Parkfield Company, but now worked—or subsidised—by the 
Mines Drainage Gommniasioners, Those engines are releasing 
nearly 1,250,000 gallons per day, but much more was being done 
by the three engines which Messrs. Sparrow have now stopped, for 
they are capable of ping 2,000,000 gallons in the same time. 
On the other side of the town of Bilston the commissioners are 
working the pumping eagines belonging to Messrs. Addenbrooke 
and to the late Mr. David Jones. If Messrs. Sparrow’s engines 
should be kept standing, consequences of the gravest moment to 
the commercial prosperity of the Bilston and Wolverhampton dis- 
trict will ensue. Nor will the calamity be arrested at that point, 
since there is only too much reason to fear that hardly more than 
halfa year’s inactivity of those engines will suffice to send the flood, 
which is drowning out the Bilston district, through the fault into 
the Tipton mining district. Up to Wednesday afternoon the 
water at Stowe Heath had risen no less than thirty yards. Should 
the flood find its way into the Tipton district, then the 5,000,000 
tons of coal now jeopardised near to Wolverhampton will form 
but a small part of the aggregate loss. Only prompt and liberal 
co-operation with the commissioners by everybody concerned can 
prevent all this, 

At present the’ commissioners are unable to see their way to 
avert alone the threatened evil. On Wednesday afternoon in Wol- 
verhampton there were meetings of the committees of the Bilston 
and of the Tipton and the Old Hill districts respectively, also of 
the General Purposes Committee, and afterwards the commissioners 
as a body. The Bilston District Committee believed no other 
course open to them than to give notice that the subsidised 
engines should be stopped in a fortnight, and they passed resolu- 
tions recommending that course. The effect would be to hasten 
the impending calamity ; and the commissioners at their general 
meeting determined to refer the resolutions back to the committee, 
and to convene a special meeting a fortnight hence to consider the 
ag and to discuss certain elaborate plans and reports which 
have been forwarded for the guidance of the commissioners by the 
arbitrators. In the meantime the arbitrators’ plans and reports 
will be printed for the use of the commissioners. 

Concurrently with this serious news touching the drowning out of 
colliers, we have the further intelligence that it has been determined 
to put out at least two more blast furnaces in and about the locali- 
ties first affected by the stopping of the pumps. Messrs. 8. 
Groucutt and Sons are now blowing out the last of the plant of 
three which they own near to Bilston. The other two they have 
had standing fora year past. Then Messrs, Solly and Newick are 
preparing to i”, out the last of the three furnaces which they own 
at Willenhall. Messrs. Solly and Newick are availing themselves 
of the subsisting quietude in trade to increase the height of their 
furnaces by 9ft., and likewise to erect more plete biast heating 
apparatus. By November this firm hope to have one or more of 

eir blast furnaces again in blast. The action which these 
firms are taking will add considerably to the number of miners 
before unemployed, There is reason to fear that what Messrs. 
Groucutt are doing, other blast furnace proprietors also will do, 
notwithstanding that previously only about fifty furnaces remained 
in blast out of the more than 140 standing. 

Such further reductions can be stopped only by a timely yielding 
of the miners to the necessities of the position. More time must 
be worked as a day's labour in the pits. Hoping to bring about 
such an arrangement, representative masters om men conferred 
together last Friday at Dudley, under the presidency of Mr. 
E. Fisher-Smith, chairman of the Coalmasters’ Association. 
The application of the employers was that the miners should 
work a further one and a-half hours per day, not without more 
pay, but at higher wages proportioned by the present scale to the 
extra labour. Little or no encouragement that the men would 
accept the terms offered was given by the resentative miners, 
who were mostly union agents; but they promised to call — 
and lay the masters’ offer before the men, and give a definite reply 
in a fortnight. It is hoped that if not their better reason, then 
their present and their prospective necessities will prompt the men 
to do at once what they will certainly have ultimately to do, 
Such a decision arrived at with promptitude would save a great 
amount of suffering amongst colliers’ families, and it would con- 
tribute to the curtailing of the period of dull trade in the leading 
industries of this district yet before us. Such a decision, however, 
if we are to judge by the result of a meeting of colliers on 
Wednesday at Old Hill, will not be arrived at, for the resolution 
was not to work more than eight hours a day. 

The reduction in the make of pigs, consequent upon the blowing 
out of furnaces, had the effect of — ing the quotations of 
the reliable Staffordshire pig iron off upon Shoe in Birming- 
ham to-day—Thursday—and at Wolverhampton yesterday. Pigs 
of the less valuable kinds were, however, the ae easier, alike as 
to native and also foreign brands. The tendency to greater ease 
has received an impetus this week by the less satisfactory condition 
of the Cleveland industry. Less iron made there and less sold, 
making a difference upon the month against the trade of 26,000 
tons, encouraged buyers to look for terms by the vendors of all pi 
of other than first quality, which if they had been accepted would 
have been a perceptible drop upon the week. Vendors were not 
wholly unyielding, but they could not accept more than a small 
percentage of the offers they received, and only little business was 
therefore reported in the pig iron market. This is the more un- 
satisfactory, as at about this period of the quarter it is usual for 
the proprietors of mills and forges to make extensive purchases in 
Birmingham and _ Wolverhampton, in erat of the require- 
ments of the ensuing three months. Instead of buying forward, 
consumers declare their intention to take their chance of the 
market at the time they may require the iron. To this step they have 
been encouraged by the steady d i tations throughout 











ping of q 








no effect upon the native all-mine kinds ; 

small, and it is kept down by the practice of alternating 
of the furnaces blowing between best and medium, and between 
fe 


‘orge and foundry iron. 


Some furnace who are keaping on their furnaces at 
a loss, are trying to bring down the wages of the furnacemen. For 
example, men who are paid 3s. 4d. a day for wheeling a 
leaded beoemer, should, it is suggested, consent to receive 3s. Such 

ion workpeople who are now declining it will, it is believed, 
be tly only too ready to accept. 4 
transactions in finished iron have been few and of little 
moment in the week, whether at market or at the works, and less 
time has been made in the mills than a week , ¥ A few orders 
have been placed for best bars on the basis of £9 per ton, and at 
£10 a fair business is being done by some firms in good boiler 
lates. But bars, even at £7, are not easy to sell. The business 
asians in them is, however, preportiona’ larger than the business 
done at the maximum figure, or even at the medium figure of £8, 
The demand for best sheets has drooped, and medium sheets to 
be used either by the galvanisers or the japanners are in less active 
inquiry. The medium sheet branch is, nevertheless, the best off 
fer work, the new orders in small lots contributing somewhat 
towards the filling up of the spaces in the order books occasioned 
by the completicn of previous specitications, Girder-plates and 
angles are — and so, too, are boat-plates and rivet iron, 
together with strips, and hoops, and nail rods for exportation. For 
home use nail rods are moderately active, and men who will 
supply the cut-nail makers with strips and sheets at figures which 
others declare to be profitless, need not all of them run their 
mills less than half time. For miscellaneous sizes of good mer- 
chant iron, required mostly by the agricultural implement makers, 
by the rural smiths, and by the hardware producers, ee they 
are not in full season demand, are yet in better request than the 
kinds usually bought in much larger quantities for export or for 
use at home in the yards of the engineers and the bridge builders. 
Nevertheless, a moderate quantity of tank-plates are here and 
there being turned out. 

Ironstone is in supply much in advance of requirements; and 
there are mine-owners who are holding somewhat large quantities 
for prices which they believe will by-and-by be within their reach. 
To sell at the subsisting rates would be to suffer loss. Northamp- 
ton and likewise good hematite ores have not been so cheap or so 
abundant as now for a long time past. Pottery mine likewise can 
be had at prices much more in favour of consumers than for a few 
years. So low are the rates, that mine proprietors in North 
Staffordshire have in several cases ceased to get, and calgine the 
iron ores of that part of the kingdom, It is, however, some slight 
compensation that the Moss Coal Seam at Fenton has been found 
to yield petroleum oil, which is declared to be of excellent quality. 

Coal is adrug. Forge samples were feely offered te-day at 8s. 6d. 
and 8s.; but without es more than passing attention. There 
are instances in which 9s. is being got for excellent forge coal, but 
nineteenth-twentieths perhaps of the forge coal used in South 
Staffordshire to-day is being bought at 8s. West of Dudley; best 
thick coal is quoted at 16s.; seconds, 11s.; and lumps, 10s. per 
oon) ane fine slack ranges from 4s. to 5s, per ton, according to 
quality. 

The following is a brief summary of the report, which has just 
been issued, of Mr. J. P. Baker, the mines inspector for South 
Staffordshire. Mr. Baker reports the loss of seventy-five lives in 
coal mining in this district during the year, an increase of 50 per 
cent. over 1874. The increase is due, he says, to the fact that in 
1874 the accidents were exceptionally few, owing to the circumstance 
of sixteen weeks’ strike during that year. The death rate for 1875, sc 
far from being excessive in comparison with previous years, was 
below the average of the three years prior to 1874. The quantity 
of coal raised during 1875 was in excess of the previous year by 
1,800,000 tons, and the increase in the yield of ironstone 137,881. 
The total get of coal for the year in the district was 10,300,000 
tons. As tothe causes of fatal accidents, Mr. Baker says that 
upwards of 20 per cent. of the deaths during the year were due to 
disobedience or careless indifference as to the uirements 
of the mining regulations, or, in some cases probably, to the 
ignorance of the unfortunate sufferers. The proportion, he 
adds, is rather under than over rated. With reference to 
falls of roofs, the inspector says that timbering too long 
delayed has been a fruitful cause of these accidents, 
and he urges the paramount importance of seeing that 
all necessary propping is duly attended to at the commencement 
of each shift, and not left as it is now in too many instances, 
until, through local disturbances, more threatening symptoms appear, 
when the means adopted to obviate the danger often expose work- 
men to serious and unnecessary risk. The report especially refers 
to one fatal accident in the working of ironstone mines in this 
district. In this case a boy of thirteen removed the fencing at the 
entrance of one of the roadways and rushed in. He was afterwards 
found there suffocated by carbonic acid gas. The discipline of the 
pit, the inspector remarks, should have been such as to render 
conduct so dangerous almost impossible. Had fire-damp been 
pot in such a case, instead of carbonic acid gas, the result must 

ve been the loss of many lives. 

The chief officers of the Ironworkers’ Union in this district are 
doing their best to carry out the determination of the conference 
at Sheffield, which — that henceforth local funds shall be 
centralised, and not left in the control of the lodges. It is clear 
that only such centralisation can save the funds from being 
dissipated and the union from altogether breaking up at a time of 
bad trade. During the past two and a-half years, no fewer than 
fifty lodges have been dissolved, and the funds divided amongst their 
members. The rank and file of the unionists are not ready to see 
the wisdom of this centralisation order, and in the majority of 
instances are at present declining to act upon it. The unionist 
leaders, however, adhere to the new rate, declaring its absolute 
necessity if the existence of the Union is to be upheld. Meetings 
are to be held to educate the men upon this matter. 

On Monday the South Staffordshire and East Worcestershire 
Institute of Mining Engineers held their monthly meeting at the 
colliery at Rowley Regis, of Messrs. Wright, North and North. 
The object of holding the meeting there was that the members 
— inspect the working of the endless chain system. The 
colliery consists of ninety acres of the celebrated thick coal 
of South Staffordshire, sixty-five acres of which are still in the 
maiden state. The members descended a pit and found the coal 
being b ht to the bottom of the shaft in tubs, along the main 
gate road by the endless chain which is attached to a 16-horse- 
— engine, and brought down the sides of the down-cast shaft. 

ren the coal has reached the surface, it is conveyed to a wharf 
at Oldbury by an endless chain 1800 yards long, also connected 
with the 16-horse-power engine. By this process, the party were 
informed, 500 tons per day could be easily delivered. Although 
not a new feature in the working of pits in this district, still the 
visitors looked on with much interest whilst the heavily laden tubs 
ran down the incline to the wharf, and by this momentum pro- 
pelled to the ees mouth the empty ones. These were automatic- 
ally unhooked from the endless in in a regular manner, and 
were refilled for another journey to the wharf. 

‘There is no change to report in the miscellaneous industries of 
Birmingham and surrounding townships. Messrs. T. and C. Clarke, 
of the Shakspeare Foundry, Wolverhampton,’ had a fire at their 


works on Saturday afternoon, which brought down the rough 





ware-room and the lesser pattern room, with their contents, worth 
between £2000 and £3000 ; but lea’ the posession 
the firm comparatively unim; ‘our hundred —_, 
this week strike at W’ their employers, 
have con ed previous advances, refuse to givea er rise of 10 
per cent. in their wages. 








NOTES FROM LANCASHIRE. 
(From owr own Correspondent.) 

So far as the ion of affairs in the iron trade of this district 
is concerned, there has been little change to notice during the ad 
week. Business in every branch continues extremely flat, with no 
indication at present of any improvement, but as producers of the 
peace ca ig Wt now in many cases got gw dings ve 
are looking forward for some change for the better. e nitend. 
ance at the Manchester market, on Tuesday, was again only 
small, and the majority of those present were sellers ; no business 
of any importance was reported, the few orders which buyers may 
have to give out being apparently held back until after the 

uarterly meetings, althoug it can scarcely be anticipated that 
these will have any material effect upon the market. Lan- 
cashire makers of pig iron have made no further alteration 
in their list rates, which, for deliv into the Manchester 
district, remain at 57s. 6d. per ton for No. 3 foundry, and 
56s. 6d. per ton for No. 4 forge, but they would be mostly sellers 
at fully 6d. per ton below the above figures were there any good 
offers in the market. For the new brand, K. Misselmoun, to 
which I referred in a previous report, there were a few small 
inquiries, chiefly in the way of sample lots for engineering purposes 
and for delivery into the Manchester district ; the quotations are 
£5 10s. per ton. Lincolnshire iron delivered here is quoted at 
about 59s. per ton for No. 3 foundry and 57s. 6d. for No. 4 f 
There is not so much competition just now in this district on the 
part of Middlesbrough makers, who exhibit a firmness at their late 
quotations, which average 54s. 3d. to 54s, 9d. for No. 3 foundry, 
53s. 3d. for No. 4 foundry, and 52s. 3d. for No..4. forge delivered 
here; but some of the merchants who are anxious to realise on 
their deliveries, continue to push sales at low prices, and are 
underselling the makers in order to secure what little business 
there is in the market. The finished iron trade continues ex- 
tremely dull, and very little new business is coming to hand. 
Nominally, quotations remain at about £7 7s. 6d. per ton for 
Sheffield and Staffordshire bars, £7 2s, 6d. to £7 5s. for Lancashire, 
and £7 to £7 2s, 6d. for Middlesbrough delivered into this district ; 
but some of the local makers would take good specifications at 
even less than £7 per ton. Puddled bars are quoted at about £5 
per ton, heavy rails £6 10s., and light ditto £7 per ton delivered. 

There is no improvement to report in the position of the local 
works; general engineers as a rule are quiet; most of the forge pro- 
prietors are very short of orders; stocks are going down to a 
considerable extent in the blast furnace, and a further reduction of 
the make is contemplated. 

A very strong opinion has been expressed by some of the large 
engineering firms in this district as to the necessity of a return to 
the ten hour system, but as yet I have not heard of any definite 
action having been taken as in one or two other districts. _ 

The depression in the coal trade increases rather than diminishes. 
The warm weather and the slackness in nearly every coal consum- 
ing branch of industry have their natural effect upon the demand 
for all descriptions of fuel, and in round coal especially there is a 
downward tendency. In some cases inducements are being offered 
to merchants to take in their winter stock, and in the e coal- 

roducing districts of South and West Lancashire, although there 
an been no general reduction in the list rates, there is in many 
cases, as I anticipated, an easing down of the higher prices, best 
Arley coal at the pit mouth being only in exceptional cases quoted 
higher than 11s, 6d., and Pemberton four feet 9s. 6d. per ton. 
Common coal for forge purposes is very irregular in price, and no 
doubt large orders could be placed at less than 7s. per ton. There 
have been a few settlements of gas coal contracts at prices averaging 
about 8s, 6d. per ton for common, and 9s, 6d. to 10s, per ton for 
Wigan screened gas coal at the pit, but many of the buyers still hold 
back. The small production of burgy and slack prevents any great 
amount of pushing in the engine classes of fuel; notwithstanding 
this, prices are weak, and the average pit quotation is 5s. 6d, to 
6s. per ton for b , and 3s, 6d. to 4s, per ton for slack. — 
e shipping trade continues very dull, and there is nothing like 
the usual amount of business doing for the season of the year. 

There is a good deal of uncertainty as to the action of the men 
with regard to the reduciion of 15 per cent. in South-West Lanca- 
shire, the notices for which expire this week, The men have 
offered to go on working, on the condition that the matter is re- 
ferred to a board of conciliation, but, although this proposal has 
not yet been formally considered by the Masters’ Association, I 
have little doubt, from the feeling of many of the colliery pro- 
prietors I have seen, that it will be declined, as they consider that, 
under present circumstances, it would simply be a waste of time. 
It is generally expected that many of the pits will be stopped for 
a few days, but no protracted strike is looked forward to. — 

The monthly meeting of the Lancashire and Cheshire Coal- 
owners’ Association was held at Manchester on Tuesday, Mr. 
Pilkington, the president, in the chair. The proceedings as usual, 
were private, but I understand that nothing of special importance 
was brought forward, 








THE NORTH OF ENGLAND, 
(From our own Correspondent.) 


Tue tone of the iron market at Middlesbrough on Tuesday 
would, no doubt, have been somewhat affected by the knowledge 
of the trade during the preceding month ; but this knowledge was 
withheld until the market was practically at an end, when the 
return of the Cleveland Ironmasters’ Association for the month 
of June were posted yd on Change. These returns show that 
during the past month the production of pig iron was 171,673 tons, 
or a decrease of 8015 tons on the production for the month of 
May. This, on the face of it, seems a considerable falling off, 
but it must be remembered that there is one day less in June than 
in the month of May, and that one day, assuming a monthly pro- 
duction of about 180,000 tons, was calculated to affect the 
production to the ,extent of at least two-thirds of the 
amount of the falling off. The stock in makers’ hands at the end 
of June amounted to 132,712 tons, being an increase of 16,845 tons 
on the stock for the preceding month. Altogether, therefore, it 
may be calculated that in round figures the consumption of pig 
iron for the month of June has fallen below that of the preceding 
month to the extent of 20,000 tons. This isa very considerable 
decline, and it has naturally exercised rather a depressing tendency. 

Although, as I have already indicated, there was no positive 
knowledge available as to the results of the previous month’s 
trading, yet there were whispers and forebodings that the returns 
were not of a favourable character, and hence there was less 
inclination to do business at current rates. Makers, however, were 
firm in their quotations, and refused to make the slightest abate- 
ment, No. 3, therefore, which is rather more scarce than other 
qualities, is still quoted at about 45s. 6d. per ton, although it is 
understood that several sales have taken place at less than this 
figure. Shipments are not so active as they were, Scotland 
takes more pig iron from Cleveland than at this time last year, but 
Germany and other eontinental consumers are rather falling off in 
their demands. 

The placing of an order for 6000 tons of rails in the Cleveland 
district by the North-Eastern Railwa: pene | is Py ern as & 
good omen of thefuture. The order has been divided ‘een the 
firms of Bolckow, Vaughan, and Co., and the Consett Iron Com- 
pany. It is also understood that a small rail order on American 





account has been placed in Cleveland, The Darlington Iron Com- 
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Sipe i> sposetty seeeived ove of Yan sane orders for ght valle, 
or colliery and tramway furposes, Altogether, things are regard 

as more hopeful, and le are inning to be more sanguine, 
alth confidence has not yet been so restored as to cause 
any substantial rise in the shares of the various limited liability 


oe in the district. 
West Marsh Ironworks, at Middlesbrough, which have been 


standing for a considerable period, have just been purchased b 
Messrs. Dorman, Long, and Co., of Stockton, and I am inform 


in a very short time. 

The rail mills of the Consett Iron Company, which have been 
at a standstill for the past two or three months, have this week 
been re-started, but the order received is not one that will keep 
them going for more than a few weeks. 

There has been more talk recently concerning a reduction in the 
wages of blast furnacemen, but I am not informed that any definite 
resolution on the subject has yet been arrived at. It is, however, 
qa that a 10 per cent. reduction will be eet. 

he collieries throughout the county of Durham have been laid 
off from Saturday until Tuesday in this week in consequence of 
the miners holding their annual demonstration at the ad, of 
Durham. On the Monday it was calculated that nearly 100,000 
people entered the city on that day, and from 30,000 to 40,000 
attended the meeting held on the race-course, when Messrs. 
Macdonald, M.P., Burt, M.P., and O’Cornor Power, M.P., urged 
the men to avoid strikes, and to go in for submitting all differences 
between themselves and their employers to arbitration. Reso- 
lutions, pledging the miners to abide by arbitration in the future, 
were unanimously. The annual demonstration of the 
Durham miners has usually been held en a Saturday in previous 
years ; but on that day it was found to interfere with railway and 
other business arrangements, and hence Monday has this year 
been substituted, all the more readily that the majority of the 
Durham collieries are now working only three or four days per 
week, and can very easily afford to allow the miners a holiday. 

The determination of the miners of Durham to submit the pro- 
posed reduction of their wages to arbitration has had o. re-assuring 
effect upon trade. There is more confidence felt in the future, 
especially as the wages of the miners have now a prospect of attain- 
ing something very near the old level, and will not, therefore be 
likely to suffer disturbance, after this arbitration has concluded, for 
a long time to come; the miners are now getting preliminary 
arrangements forthe arbitration into shape, and itis probable that 
the arbitrators and umpire will be appointed tb‘; week. The 
Durham Coke Drawers and Labourers’ Association, which embraces 
about 6000 of the men eneleeh at bank about the Durham pits, 
have resolved to submit tv arbitration the proposed 10 per cent. 
reduction in their wages, but will, as on the occasion of the last 
reduction, appoint separate arbitrators. 

It is extremely improbable, despite numerous calculations and 
expectations to the contrary, that the wages reductions now pend- 
ing in the coal trade will exercise any substantial effect upon the 
prices of coal throughout the Great Northern coal-field, These 
reductions are absolutely required to give relief to the coal-owners 
in the present juncture of affairs, prices having already 
reached a point at which it is impossible for ordinary col- 
lieries to make any profit. Taking them all round, coal at the pit 
bank is now within 1s. 6d. to 2s. per ton of the prices realised 
in 1869-70, and this amount is no more than, if so much as, the 
difference per ton in the cost of working coal represented a f the 
operation of the Mines’ Regulation Act, This isa substantial and 
permanent increase which, unless other conditions of production 
are materially altered, will effectually prevent prices from reaching 
their former low and unremunerative reseed 

A movement is now on foot for the re-establishment in the 
engineering shops of the North of the ten hours system of 
working, abandoned in 1872 after a prolonged and costly struggle 
led by Mr. John Burnett, now general secretary of the Tondo 
mated Society of Engineers. The movement has not yet taken a 
very definite shape, and it is uncertain how it will eventuate. 

A meeting of the creditors of Mr. John Henry Garbutt, coal and 
iron merchant, was held at Darlington on Friday last. The 
receiver—Mr. Geo. Edwin Swithinbank—laid before the meeting 
a statement of liabilities amounting to over £175,000. The 
creditors discussed whether the bankrupt’s estate should be wound 
up by liquidation, or whether it should be disposed of through the 
Bankruptcy-court, but as there was a disagreement of opinion, no 
conclusion was arrived at. ; 

Mr. Peachy, of Darlington, has just been appointed architect, 
and Mr. Towne, of Darlington, treasurer to the North-Eastern 
Railway Company. Mr. Peachy will, in future, reside in York. 

The miners of Northumberland have acquiesced in the proposal 
made by the coal-owners of the county to send a deputation of 
viewers and miners into South Wales, with the view of inquiring 
into the mode of working steam coal in the Principality, in order 
to its adoption, if judged expedient and desirable, in the Northum- 
berland coal-field. The steam coal trade of Northumberland is, at 
the present time, seriously handicapped in competition with South 
Wales, by reason of the very large proportion of small produced, 
and for which no more than 2s, 6d. to 2s, 9d. per ton can be 
obtained, even when delivered on the Tyne. 


that these gentlemen see a prospect of being able to make a new 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THERE is still no animation in any of the ordinary department 


down ; and mottled and white, 67s. 6d., 7s. 6d. each lower. All 
the Bessemer brands of 


rt are down 10s. per ton, leaving 
the new figures, No. 1, 70s. ; No. 2, 67s, 6d.; and No. 3, 67s. 6d., 
with the usual 24 off for prompt cash. om Bessemer numbers 


are all 5s. lower, No. 1 being 72s. 6d.; No. 2, 70s.; and No. 3 
67s. 6d, Millom ordinary, Nos. 3, 4, and 5, are each 67s. 6d., No. 3 
being 5s. lower, and Nos. 4 and 5, 4s. down; the mottled and 
white qualities not being quoted anew. There is the same discount 
in this case for prompt cash. All ordi irons are easier, 
pg 2 of the brands being difficult to get rid off.. At one or two of 
the leading local poses Raper I notice there are enormous stocks 
of pig iron on hand, some of it having just been delivered—a 
matter which is taken as an indication that some good business 
men think that prices are now nearly or quite at their lowest. 

In merchant irons there is no ¢ whatever, A few very 
small lots of bars, sheets, nail rods and plates are being sold, but 
as a whole the trade is conspicuous by its absence. There is very 
little to add to what I stated last week in connection with the 
ironworks, except that the question of increasing the hours of 
labour is rapidly Poagary, Fo attention. Atthe annual meeti 
of the shareholders of William Corbitt and Co., Limited, Masbo- 
rough Ironworks and Stove Manufactory, Rotherham, last 
week, the chairman dwelt on the subject with much emphasis. 
He complained very bitterly of the trouble given by working 
men now-a-days to their emptarens, saying also that although 
the men professed to work nine hours, they did not do as much 
as they used to do in the same time. At their works, how- 
ever, they had given the men notice a return to the ten hours 

m. Another speaker at the same meeting said that only the 
ay previous Mr. Ellis, managing director of John Brown and Com- 
pany, and Mr. Stewart, of Sharp, Stewart, and Company, Manchester, 
ad told him it wasinevitable something should bedone toenlarge the 
resent hours of labour, otherwise they were quite sure trade would 
eave the country altogether. These remarks are readily received 
by every employer of labour, and I donot speak altogether without 
the book when I say that consultations on the subject have already 
taken place here. There are, at present, difficulties in the way of 
carrying out what has been proposed, butit is not likely, under any 
circumstances, that the matter will long remain in abeyance. 
The men, also, I hear, are taking the matter into con- 
sideration privately, and I hear that they are determined, 
so far as the engineers and fitters are in question, rather to submit 
to lower wages than enlarged working hours. It is stated that the 
Tronmasters’ Association of Leeds and district have issued circulars 
to the large employers of labour in the local iron and tool trade, 
urging the necessity of a return to the old ten hours system of 
working. Itis also said that the workmen of that district are 
willing tomake the concession, buton thispart of the subject I cannot 
speak with any degree of precision. If, however, the Leeds men 
0 consent to the alteration, the workmen of this town and district 
may, perhaps, do the same. 

Davy Brothers and Co., Limited, have declared a dividend of 
8 per cent. for the year. The directors complain of the collapsed 
state of the iron trade, especially in the North. 

Owing to the dulness of the coal trade, the Hundale pit of the 
West Staveley Colliery preg ow 4 has been closed, and other pits 
in the same vicinity are also likely to be stopped. The men at the 
Brightside Colliery, Sheffield, have been discharged, and the pit is 
to be sold by auction, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TueE almost thorough stagnation which prevailed in the iron 
market for several weeks has been followed by a fall in prices, 
which have gone much lower than it was anticipated would be 
necessary to attract purchasers. Business in the warrant market 
on Friday forenoon opened with sellers at 57s. 6d., but buyers 
refused to go beyond 57s. 44d., at which figure several lots were 
sold. No busi was tr ted in the afternoon. The market 
opened very dull on Monday ; a further fall took place, and busi- 
ness could not be done below 57s. A quiet business was done on 
Tuesday at 57s. and 56s. 11d. cash. The market was quiet on 
Wednesday at 56s, 9d. one month, and 56s, 7d. half cash. To- 
day—Thursday—basiness was quiet at 56s. 8d. month open, and 
57s. 7d. week fixed. : 5 

No change has as yet been made in the prices of the priecipel 
makers’ shipping brands, but a reduction is expected to follow soon 
as a matter of course. 

The shipments of pig iron from Scotch ports during the week 
ending the 1st inst. amounted to 9548 tons, being 4553 less than 
in the corresponding week of 1875. 

The imports of Middlesbrough pigs at yen for the week 
were 4270 tons, showing an increase of 1710 as compared with 
those of the corresponding week of last year. For the six months 
the total imports from Cleveland amounted to 112,010 tons, being 
34,664 tons more than during the first six months of 1875, 

Generally speaking, the manufactured iron trade continues very 
dull. The foreign shipments of iron manufactures from the Clyde 
last week were com tively light. They embraced £5000 worth 
of machinery, £1510 sleepers and tie bars, £200 castings, £3000 
pipes and tubes, £1500 bars, £600 wrought iron, and £460 galvanised 
iron. The foundries, with the exception of those where pipes and 
tubes are made, remain very slack ; but in the case of pipe founders, 
a better time could not possibly be desired. A very contract 
in this line has just been secured by the Glasgow firm of Messrs, R. 
Laidlaw and Son, and water engineers, and 





ipe founders. It 





of trade, nor is there any hope of an early improvement, especial, 
now that hostilities in the East of Europe have actually commenced. 
It is particularly unfortunate that the Balkan peninsula should be 
the theatre of war, inasmuch as many of our leading manufac- 
turers of agricultural implements and general machinery have of 
late years done a remarkably good business over an area of some 
hundreds of miles on either side of the Danube, and have extensive 
depdts at various places in that area. Whether this country will 
me actively involved or not yet, of course remains to be seen. 
At all events, it is quite evident we could not be much worse off, 
in a trading point of view, than we are at present, inasmuch as 
nearly every branch of industry is in a prostrate condition. The 
iron trade I have spoken of at some length on many recent occa- 
sions, and there is, consequently, no necessity for again dwelling 
upon the subject. The hardwares are in quite as bad astate. The 
American tariff wholly debars our common and medium class goods 
from entering what used to be a most profitable market. The 
finances of the South American States are for the most part very 
bad, so that merchants are universally declining all but the most 
unquestionable transactions, and the West Indies appear to be 
fully supplied. British North America continues to buy some goods 
from us, but in many articles we experience the most formidable 
American competition. Trade with Australia and New Zealand is 
very much less brisk than it was six months ago, owing to heavy 
speculative over-supplies having been shipped thither, and Japan 
is yielding few orders for the same reason. ions with 
British India are on the smallest possible scale, the rate of ex- 
change, so long dead against merchants, having latterly gone even 
worse than before. With the Levant and the Mediterranean 
towns we are doing a little business in miscellaneous articles, but 
it is evident that Birmingham is better off in that + than we 
are here. Northern Europe, including Scandinavia, Holland, and 
Denmark, is a steady cust for h hold requisites and many 
kinds of useful machinery, but none of the European countries, 

excepting France, are now sending us indents worthy of i 
note. ‘ 
The general dulness has been well exemplified during the week 
by the very considerable reduction which has taken place in the 
value of Bessemer ordinary hematite pig irons, some qualities 





having been lowered as much as 10s. ton, ry ow 
No, 3, is now 67s, 6d,, a drop of 7s, bd. ; No, 4, ‘8, 6d., 7s, 6d, 





is in ction with a scheme undertaken by the Government of 
Brazil, for the introduction of water into Rio de Janeiro. The 
contract consists of 80,000 tons of cast iron pipes, which are to be 
delivered at Rio, and the price to be received for them will amount, 
it is said, to nearly a million pounds sterling. Messrs. Laidlaw 
and Son have called to their assistance in the execution of this 
contract] two other Glasgow firms, who have for years been closely 
associated in the manufacture of very large quantities of pipes, 
viz., Messrs. D. Y. Stewart and Co., and Messrs, Thomas Edington 
and Sons, of the Phenix Foundry. All the firms mentioned have 
other extensive undertakings on hand, and this immense order 
will be a great advantage to the city of Glasgow in these very dull 
times. 

The coal trade in the West of Scotland shows little or no im- 
provement. What little activity p ils is in tion with the 
shipping, and even in that department complaints are made that 
the demand is greatly inferior to what might have been expected. 
In household and steam coals the inquiry contracts. At many of 
the collieries the miners have been obliged to go upon short time, 
the output being in this way considerably reduced, but stocks 
appear to be accumulating. Prices are unalte The condition 
of things is different in the eastern mining countiesas far as concerns 
the time worked by the miners, They are required to work at 
least eleven days per week; but the utility of this is not quite 
apparent, seeing that in many instances a large portion of the 
output is being added to stock. The inland and export trades are 
alike dull, and prices show a tendency to decline. If we take the 
six months of the year now completed, however, we find that the 
shipments have been, on the whole, considerably r than in 
the corresponding half of 1875. Accurate returns have been 
obtained ding the shipments at the two ports of Burntis- 
land and lestown, and these show that for the past 
six months they amounted to 189,155 tons, being 29,759 more than 
in the same period last year. Of course, this does not represent 
anything like the total exports from the east coast, as there are 
several ‘.oK harbours from which returns have not yet been 
received. Still, the figures may be relied upon as F apn an a ee 
mate statement of the condition of the trade. e export, though 
larger, will not represent so much money as that of 1875, and both 
pea and men have to work very much harder than they did 
several years ago for the same rates of profit and remuneration. 

So far the recent reduction in the wages of the miners in Lanark- 








shire has had no effect upon the trade, As much difficulty is experi- 
ented sa before itt Wie lopceal of house and steam coals, and the 
stocks ary getting very large. In consequence of the number of 
miners who have left the pits for other employment the —- 
is held to have been somewhat reduced ; but I believe it be 
found that over the whole country the consumption has been 
very large, and that the real secret of the immense and appa- 
rently unsaleable stocks is that thecolliers have been produ 
much more in a given time than they were wont to do. 

The coalmasters of Fife and Clackmannan (finding that, thoygh 
they believed the miners had agreed in recent negotiations to work 
not less than eleven days per week, the men have fallen back upon 
an old rule which was not repealed) gave notice a few days ago 
that the contract of service would be altered. After the expiry 
of fifteen days the employers pro’ to withdraw the present 
conditions of employment and substitute new ones. The repre- 
sentatives of the.men have since met at Dunfermline, and 
addressed a letter to the masters, in which the following occurs :— 
‘* As this notice to finish the present contracts of service is per- 
fectly in accordance with clause 6 in rule 1 of our present contract, 
as identifying the parties to whom it refers, we accept it in good 
faith ; but as we are not only willing but anxious to renew our 
engagements with you on other terms, we respectfully ask a com- 
mittee of Peng number to meet our committee of seven, along with 
the president and secretary of our association, with the view of 
amicably arranging what the terms of the new contract of service 
are tobe.” The men thus appear anxious to have the matter 
—. but whether the employers’ terms will please them, remains 

At the fitth ordinary meeting of the shareholders of the Hunt- 
ington Copper and Sulphur Company, held in the Accountants’ 
Hall, Glasgow, the other day, Mr. James Wright, who presided, 
stated that the development of the mine had being prosecuted to 
no small extent, and he was happy to say that as far as they had 
gone the results were highly satisfactory. He referred with 
pleasure and amidst —— to the decision of the court of 
sessions, by which Mr. Henderson, a former director, had been 
required to return £10,000 promotion money, and he added that 
hopes were held out that they might look to other quarters for even 
greater sums yet. A committee of investigation presented a report, 
which was on the whole favourable. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THERE has been a considerable ferment at Cardiff this week by 
tke announcement of hostilities in the East, and I have even heard 

rsons express their belief that should England unfortunatel 

rift into the contest one section of the trading world, the _ 
owners and shippers, would benefit. There is no doubt that we 
retain a monopoly in coal of the best steam smokeless character, the 
very coal that would figure with ironclad movements, and in addition, 
shippers especially do not forget the fact that it was after the ces- 
sation of the German-Franco strife that times of the best and most 
flourishing character began to dawn. 

There is a feeling in the coal mining world that some break up 
of the present peacefully monotonous times is at hand, and that 
this will correct the ruinous condition that exists. Prices, I have 
heard from the best sources, are getting lower than ever, such is 
the competition existing. It appears that large quantities of coal 
are turned out, and this being on hand in tweaks must be sold, and 
even at a loss; I am assured that on many transactions of late 
serious losses have occurred. Still the output continues as large 
as ever, and ae large quantities are sent to London, Liverpool, 
and foreign. owlais is sending large quantities to Swindon. 
Plymouth, and Aberdare coal in <tephenson’s wagons figure con- 
siderably in the London market, but not to the extent of Dare 
coal, which may be seen in Radford’s trucks in immense trains. 
Davies, Ocean, and Davies Blaengwaur, Powell Duffryn, and some 
of the Neath coals are also in demand in the London market. 

The demand for coal last week from Cardiff was 72,212 tons ; 
from Newport, 10,925 tons; and from Swansea, 7880 tons. The 
shipments of iron from all ports amounted only to 2459 tons. 
Patent fuel is in good demand. I hear of one large firm having 
concluded a contract for 30,000 tons. Swansea sent off more than 
5000 tons last week. Theshipments of coal are suggestive, France 
now takes nothing like the quantity of previous months, but a 
great bulk goes to the Mediterranean. 

Still France continues a large buyer, and this week had from 
Wales no less than 24,000'tons. 

One of the finest ee ee of the present time is being 
successfully carried out by the construction of the bridge over 
the Severn. The piles are now nearly in mid-channel, and over 
three of the lofty uprights the girders are now placed. To any one 
travelling by the South Wales line the bridge will be a fine picture. 

The railroad from Chepstow to Tintern is approaching comple- 
tion, and in the neighbourhood of Newport railway movements 
are progressing well. 

ome railways are going in for renewals, but the orders put in 
are small, and not such as to give any degree of animation to the 
iron trade. 

No new failures are announced in connection either with the 
iron or the coal trade of South Wales, but rumours of a very 
pose sae gear are prevalent, and the result of a careful review 
of the whole condition of the kindred trades is such as to convince 
the examiners that matters cannot well be worse, 

br rapa of any decided improvement may be at once “dis- 


Mr. Fothergill is understood to be on the eve of retiring from 
his position as member for the borough, and his worst foes must 
admit that in that capacity he did a Co amount of good. The 
Mines tion Act was forwarded by him, and the special 
virtues of Welsh coal brought under Admiralty notice and approval. 
Another large coal proprietor is spoken of as his successor, 
Mr. D. Davies, Blaengwaur, and failing him, Mr. Edward Williams, 
of Middlesbrough, is named. 

No deaths have resulted from the explosion in one of the Ebbw 
Vale collieries on Tuesday last. Seven were seriously burnt. 

A strong effort will be made shortly in aid of the scheme I have 
previously noted for giving increased dock accommodation to 
Cardiff. At present the dock acreage is 115 acres, and although 
tolerably large enough to meet the present requirements, it is by 
no means sufficient for special contingencies, or for the certain 
large increase which may be expected in the course of 
two or three years. The tonnage now is upwards of 400,000 per 
month for coal, foreign and coastwise, patent fuel, tin plate, iron, 
and sundries—a vast change from the returns of a few years ago. 

The steamers built for the Cardiff Company, and intended to 
trade between this port and New York, have been sold to a 
Liverpool firm at a serious reduction. 

Mr. Crawshay, Forest of Dean, has recalled his notice of a 
reduction to his furnace men, and intends reducing the working 
days as in the tin-plate trade. ’ 

At Soudley, where the Great Western Company have an iron- 
works, the reduction of 5 = cent, is to be carried out. 

The Newport, Monmouthshire, Improvement Bill is going through 
the House. 

Prices of coal, both steam and house, are unchanged as regards 
— though it is notorious enough that sales have been 

orced at less, 

One or two collieries are in the market at low rates, 








WE understand that Messrs. Kriipple and Morris, the engineers 
ra the Magy Harbour a —_ — oe 

prepare detailed contract wings, and get in tenders for the 
improvement of the harbour. Detailed surveys and soundings 


were made by them for these works last autumn. 
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PRICES CURRENT OF IRON AND STEEL, 


prices. Readers should also refer to our correspondents’ 
PIG IRON AND PUDDLED BABS. 
G.m.b.—No. 1 $n% Glengarnock—No. 1 $5 
m.b.—No. 1l.- o —No, o 8 8 
No.8 1. . 216 0 No.8 .. 218 
Gartsherrie—No.1 .. 3 5 6| Eglinton—No.1 .. «. 217 
No. e 218 0 No.3 .. o 216 
Coltness.—No.1 .. «. 8 9 6| Dalmellington—No.1.. 2 17 
No.8 .«e o 218 0 ‘ No.3 .. 215 
mera ee $ 4 At Ardrossan. 
0. ee 
ee oe Carron—No.1.. «2 « 3 2 
cane a No 8 1s LL 217 0| Do. mpectally selected -. 3 8 
Carnbroe—No.1.. .. 8 0 0 At Grangemouth. 
oe ef 217 0 Shotts—No.1.. «oc «. 8 8 
Monkland—No.1.. «. 218 0 No. 8.0 oc o¢ 219 
No.3 se o 216 0 At 
a ~ - 85 8 Kinnell—No.1 .. + 219 
Clyde & No.1 218 0 fT an Reiaas 
ues tate 46 Bonen. 
a at Glasgow, Cansee-Pone at a. 
OL eco oc 8 co cf 
Gove: Biss da ce BIO Bl BaBcc cc co cc 06 2 °7 
Me.Bco ss oo BI O INO. 8 2. oc co of cf 2 & 
At Broomielaw. No. 4, d -—H99 oo oe 4 : 
Calder—Ie 2. cc oo 3 6 0) BOS Serge os 00 oo 
. ete Fo Thornaby .. .. so. « 0 0 
At Port Dundas. 


Messrs. Wutrwet & Co.’s Stockton net prices (on trucks) are—No. 
£2 lis. 0d.; No. 8, £2 68.; No. 4 Forge, £2 4s.; 





Forge, £3 5a. Od. net cash. 


Botckow, Vavonan, & Co.’s net prices, f.o.b., are, for No. 


“8 Thornaby” No. 


Meaars. 
£2 ls.; No. 3, £2 88, 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 64. 


£8. £ 8. 
Warrs—No. 2, f.0.b., Newport... ee oe 2 r % too 0 
Forge (at works) ee oe oe 215 O0t03 0 
Common pig (at works) oe 2 2 O0t00 0 
Best native ore (at works) .. 215 O0tod0 0 
Both, Davenport, delivered in Aberdare. 
Dersysutre.—No. 1, at Sheffield .. eo 214 6t0217 
eS S.. oo oe oe eo 210 Ot02M 
Lancasnire, delivered in Manchester.—No. 3 217 0 to 217 
> es o No.4 216 0 to 216 
-— at works, 2 dis. for gran _ 
Millom “‘ Bessemer de o1. 24 oo eo 812 
xe 2 oe oe oe oe e 810 
No. 8 a ee oe oe - 8 7 
Ordinary No. 3 .. oe oe oe ~~ ee 
No. 4 «. ee o oe o 8 7 
No. 5 oe oe oe oe eo 87 
Mottled oe oe ee ee o oo « 080 
White.. . oe oe ee oe eo 0 0 
Maryport—No. 3 ee ee ee oe oo tet Ay 
No. ee oe oe ee ee ee 8 7 
No. oe ee oe oo ee o 38 7 
Mottled and white.. oe oe oe ee «. 8 7 
** Bessemer "—No, 1 oo ee ee ee o 810 
No. 2 Sor. Se ee o 8 7 
No. 3 ee . oe oe ee 
Puddled Bar— 
Waes.—At works .. oe oe £5 6 Oto 510 
MANUFACTURED IRON. 
Ship Plates— 
. Pearson & Know es Co. best (2) dis. for cash).. « 910 
Gtasoow, f.0.b. oe oo ee oe» £8 Os. Od. to 8 10 
MIDDLEsBRO’, at works .. ee +» £7 10s. Od. to 7 15 
Boiler Plates— 
** Warrinoton,” to 5 ewt. each plate oe ee « 10 0 
Do. best best oe oo. ee oo ee ee = 0 


Do. treble best 


0 


BaOG evech 


HASCSAARSCSCASASBIAOSA 


i) 


ooo 


oso 


oa 


SCASBAAD 


Soros. discount for cash. ’ The Pearson and Knowles Co.4 8 iets 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lote of 10 tons and upwards. 

Bow ino & Low Moor, terms in each case 2} dis. for cash in pay- 


ment of monthly accounts, orl} 
of three months’ bill. The Low 


r cent. dis. for cash in lieu 
oor Co. deliver in London 


at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per tonextra. £ 8. d. 
Under 2% ewt. each oo es eo percwt. 1 5 © 
24 ewt. and under 3 crt. ee oo oe oe «. 160 
Sec - Shewt. .. ee ee oe o 180 
84 cwt. ae 4 cwt. .. oe oe oe « 110 0 
4cwt ,, CS we a es* cos oe BBD 
Sew. ,, Sak co. 2 oo « 48.6 
6 cwt. - 7 owt. .. oe oe o « 119 0 
7 cwt. and upwards _ se oe -. 220 

Plates exceeding éft. wide, per ewt. extra. Hammered and 


chequered plates, and 1 all plates dincing from a square form or regular 
taper, extra per cwt. 3s. 
Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 


**Monxmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 





30 superficial feet, per ton at works .. ee medio 
Best best ns @ s wee 
Best best best, to 4 cwt. oe . o oe eo 15 0 
Special, to3cwt .. - 70 

Ueual extras for overweight, sketches, &e. 
Barrows & Sons: 
Best, per ton short, at works .2 2 ef ee 14 0 
Best’ best ee o oy o oe oe - 1650 
Best charcoal.. oe oe a oe ee ee 23 5 
Barrows & Sons: 

B.B.H. Bloomfield 4 enue oe o os oe e ll 0 
” wed eg ee oe oe - ee 12 0 
OD cs so ~ sb a0 . ony SRi® 

CLEVELAND oo eo £8 15s. to 9 0 
Waxes, at Aberdare—Coke plates “<r es ee 20 0 
GLascow, f.0.b. o. ee on oo o- £8108.to 9 0 
Angle Iron— 

pe & Low Moor (terms as above)... perewt. £5. 

L and T iron, not exceeding ten united inches .. e 156 

For each additional inch extra per cwt., 1s. 

“ WaRRINGTON "—less 2} per cent. for cash—from 1 8 0 

Bek ballet ao te perton .. ee o 

e ton ee e 810 
Wuirwe 1 & Co. qs % discount) j per Si TR 
Best Mi ce ithe” - > ee ee 
Best best boiler 910 
“ Monmoor ” (at > ® works) up to eight ‘united “imebes 915 
Best te 10 5 
Best best de. ee ll & 
T-iron, as above, “10s. extra. 
Angle and T bars, 8in. to gin. , 10s. extra. 
9in. to 10in., 20s. extra. 
CLEVELAND .. o ee ee eo &7 Oto 7 5& 
Ear or DupLey (terms as below) :— 
~ nd Oak,” not exceeding 8in. wide—Single best 11 10 
” ” ” » Double ,, .. 13 0 
a ” » Treble ,, «- 15 0 
Guascew, f.0.b. o. ee oo o eo £7 lis. to 8 0 
ABERDARE oe oo ee oe o 720 to 00 
Bar Iron— 

Bow inc, Low Moor, & Taytor Bros. (terms as above). 
perewt. £ 8. 

Bet, sont, on ama to 3} cwt. eo 6=60ee Cle «CC 

Do., 34 to 5 oe co we oe oe oe 1.2 

Do., 5 cwt. rr upw: ee ee a Db. 

oy! fins and upwards.. ee ee eo 11 
* EEE ss oo #06 os. Sn 
re sae in. to pin. os oe ee ee o 2B 
under jin. *e 1 6 

For each fin. less than jin. wide extra, 108. per ton. 
in. and upwards a’ ies | mee Rue 
»  #-16in. ee oo... 92 ce eee 28 
syed 5-iéin. oe ee ee ee ee 1 ; 

ee oe oe a 


ooo fc 


—) ecocooosoo cof ecoeoceoo coco 


oscocco 


cece coceocoo 








Rounde—fin, and upwards 4 y 4 
ee ee Ad oe 
” 1é6in. * Li ee ee ee 1 3 0 * 
” =" ee oy ee ee oe ; : 4 
5- oe *e ee oe ee oe 
. ot ee ote FUE 99 
vot, same price as above. 
Chain iron, same otha rare go ng extra 3 
Best bars and rods, extra per cwt., 3s. 

“ Monmoor,” at the works, per ton— £44. 

Bars, din. to Sin. round and square, or to Gin. flat .. 815 0 
—_ a” ” ” ” e (9150 
BO ene > 
ee ** ee oe 
ee ee oe oe + 1115 0 
Usual extras, 

Gtascow, f.0.b... oe oo « £7108. to 00 0 

eee. erm, per ton short 
B.B.H. bars oo oo | co ee OO'O 

* angle iron .s lOO} 
‘All other descriptions in proportion. 
Eart oF Duptey, 2 dis., f.0.b., at Round Oak— 
“* Round Oak,” roun rounds u; up to to din... ee oo =«6ce, 912 6 
” ” » a « 1100 
” ” ae os oe e- 1210 0 
” , ” ” e e 1410 0 
Rivet iron—S: een oo ee oe om eo 12 0 6 
Tre 150 0 
On separa’ bo anders of loon than Bows. ‘per ton extra, 10s. 
Wares, at Foden Works, Cardiff—Coke bars,best .. 710 0 
Merchant Bars— 

“* WARRINGTON " (2 dis. for cash) per to! 

Flats, from lin. to 6in. wide by ge thick Fand upwards 710 0 

Rounds and squares, from }in. to 3in., best év .- Two 

.» treble best .. oe ee 1010 0 
Delivery ‘prices as above. 
Wuitwe t & Co., f.0.b. (24 dis. for cash), per ton—~ 
a iy «occ oF « co tana ©. 
ee ee ee ee os cot; tee «=Feme 0 
Beavet iron eo . ae oe oe - 800 

Crown — “Thornaby”. *e oe coh be «SO 0 
Best - oo we oe eco! ee 90 0 
Best best” s+ oe 10 @ 0 

Wates—Tredegar Iron Company, f.0. >. " cardiff or Newprt 617 0 
No. 2 bars, f.0.b, Cardiff ee ee oof ee «GMB OO 
Sheet— £4 4. 
“ Monmoor,” to 8ft. long be Paes per tom “| 1010 0 

works. or rd oo 
Do., best ee oe Pd oe - - 1110 0 
Do., best best ee ee “7 «ee eo 1210 0 
Usual extras. 

Barrows & Sons— 

B.B.H. sheets.. owe oe oe oe o 110 0° 
» best do. ee ee oo eo «. 1210 0 
best best do.. oe oe oe oo ~- 1810 0 

E. P.&W. BaLpwIin, at works: 

“Severn "—Singles to 20 w.g. ° ee eo oe 18 0 0 
“Wilden” » »” “3. oe ee oo - 1600 
- <a BB”.. e ee - 1700 
% = “BBB* ee o « 1810 0 
<8 is * B charcoal”... ee «. 2310 0 
“EB” .. eo 60 we 25:10 0 
Doubles to 24 w. g-, 30s. ; and 

teens A? "608. per ton, extra. 
Gut ee We” .. perowt... 118.0 
“ Uni oe oe oe eo ~ 1 0 
Coke Tin—*“ Stour ~ oe ee - 160 

Messrs. Baldwin's. terms are 2} dis. “for cash on 10th of the month 

following delivery. 

PEARSON & Know es Co. ee as above)— £84 

“ Dallam ”"—Singles, to 20 w. perton 1010 0 
Best, 10s.; best best, 308. per ton extra, 

CrowrHer Bros. & Morncan (at works)— 26.4. 

Coke Tin—Singles, to 20w.g., to 120in. by 36in,p.cwh 115 0 
Doubles, to 24 w.g., to 96in. by 36in, « 117 @ 
Trebles, to 26 w.g., to 84in. by 33in.., - 119.0 
Charcoal Tin—Singles, as above oe ee - 200 
Doubles os = oe ee os . 82 °0 
Trebles ee oe - 249 
Do. Best singles, ”as above eo ee ic 2 Be 
Best doubles ,, ee ee a 2 Fe 
Best trebles 2900 

Terms, me for caah on 10th of the month, “Orders of 2 tons 

, for t free, in 10-ewt, cages. 

J. Tiny, Bristol, dalivered in London, 2h dis, for cash— £54 
Doubies.. ee oe ee ee oe oo §6C oe OD 
Trebles .. ee oo oe oo oe - 400 

be es—Treforest Tin-plate Works— : 

tin (at Cardiff), per ewt. «£018 6to 10 0 

pa (at works) .. oe o w&L 1 Oto 150 

Swansea oe oo oe. oe -- O18 6Gto 000 
Engine Iron— 

KrrksTatu Force Co. ~ ae cold blast, pig, refined, ~ 1 agin 

Plain bars, rolled, viz. r ton. 
My . £ 8. 
Rounds, from }in. to 6in. diameter .. +» 20 0to 22 0 
Squares, from 4in. to Sin. 20 Oto 21 0 
Drawn —_ as above, per ton extra 1 0 
Rivet iron oo oe eo oo o- 20 0to 22 0 
eee oe in BSE eS 
itsunder 5¢ ory oe 
Ai » «= Wewt. 2 ne 22 Oto 0-0 
a 5 «= DO cw. oe = ae 26 OtO 0 0 
3 » «—« BO cwt. 0. ve 30 Oto 0 O 
40 cwt. 84 Oto 0 0 
Plain shafts, ‘above 50 cwt., prices according 
to weight and dimensions, 
m rods,under 5cwt. .. oe o. 22 Oto 0 0 
‘a ” l0cwt oo « +s 26 0t0 0 0 
” ” 20 cwt. ee e- o 30 Oto 0 0 
Cranks, under 5cwt. .. oo oe « 27 @to 0 0. 
i. nc, CS “Nee. ast 5 oa)” cn ae 
a 35 owt. oo we oe oe UBD 0 0 
oe oe o. 87 Oto 0 0 
Crossheads, come "bewt os oe ee = Otte @ 0 
0to 00 
”’all other uses on to ‘pattern and Bet 4 


Wire— 


Warrecross Wire & Iron rey , delivered in Liverpool. Terms 2} dis. 
Best best WW drawn telegraph, in long eo gd 


wanised .. *e £8. 
Oto 6 e = oe . oe oe ee 4 . 
8 ee oe oe o ee os ei 
ie 9 ee o on o or ee 19 0 
10 ee o . ar oe .- eo 015 
il oe ee oe ee o oe ee 20 5 
12 a . o oe eo 2h°'5 
Best annealed drawn fencing per ton 
Oto 6 o o oe “- oe . - 1110 
7 . oe o- oe oe o ee 12 5 
8 oe oe oe . oe - 13 0 
qa oe oe oe * ee o « 1310 
10 o o o- . os «. 1410 
ll oe oe o - oe . « 15 0 
12 ee o° ee oe o +e « 1510 
Dipping in boiled oil 5s.-per ton extra. 
Best galvanised do. per ton 
Oto 6 oe oe oe oe o o. -- 1510 
; oe oe oe oe oe °° - 165 
wo |! es oo (ec 17 @ 
THE aaneen %& Kxowtes Co. 
“ Dallam ” fencing, Nos.@to4,B.W.G. .. + 810 
Wail Rods—Guascow,f.0.b. «.. of o 810t00 
CLEVELAND ee *e ee 7 5to7 


Nails— 


Wauirecross Wire & Iron Co. 
se 


Nails, or Points de Paris, per 112Ib. :— 
10 


ll 


8 16 
“yo “9 15/6 16/3 17/0 Rhee 189 19/9 21/0 22/6 24/6 26/0 
Packing in casks 1s. per cwt. extra. 


Rails—G.ascow, f.o.b. 
CLEVELAND 


13 


Wates—Tredegar Tron Company ° 
f.0.b. Newport or Cardiff, 


14 


15 


~ wo 


17 


10 to 8 
5 to 6 
5 to 6 


1 
1 


coceces coeocce™ 


oS. 


ao 


1 
29/0 


6 








and ven- 
—— lg iy oe 6 0106 12/6 
For oo of of T 0000 0 
Bridge rails to 80 Ib. yard run : 
wee te seni ciataee * AS.% 
( \ a a a pa oe 710 to 7 12/6 
Railway. -Giasaow, f.0.b. oe oe 4 000410 
Pipes—Guasaow, £.0.b50 a» oe se oe 6 OMT SF 
ireyrrend—At' works sh £eadad £8. 4, 
a eeiad veal ee an oe ee sa’ 1718 0to20 0 0 
Ordinary cast. 1 - ae -— (oe = 0 PM ; e 
Bes eT sr Ste fen Memo BSS Aves Be 
tool... os lee oe oo 28:0 0to45 0 0 
oe ee ee ee 
Sheth (at'works) l. 0 (cate) 90 Oto 9100 
, ordinary ee we oe 710 Oto 8.0.0 
Do, su ee eo ee 8 0 fe 900 
Do. eat .. os a oe 900 910 0 
Halle, Lob, Cardif or N 4S fw oo 
Hain a works (D. Ow ye Om oie Cea se 
Hea — ak, rai, at” wos 710 Oto 715 0 
Best, m 
(Davenport) .. per oe 8 2 6to 8 § 0 
PRICES CURRENT OF MISCELLANEOUS METALS. 
jper— 2a. 4. 
— ee pies ee ep jp ee, POrtom ev, 74,100 
B.S. ingots Ce kas coo ROR time uae > Ae 
Tough cakes or bars «. oe o oo eo ee 81 0 
Tin— 
te Ee a a as 4.8.8 
is se we. ithons! Sb, ae sane 
Lead— <h 
ft oo oe oe oe oe ee 
eee ss 8s eee Be 
Antimony— 
Sete sa ee OS eee 
Spelter— 
Silesian .«. or ce ee ee ee oe ee 2310 0 
Baye oe oe ee oe ee “ ee {7370 4 
per bottle .. 900 
Phomphor Bronze metal ton «- + 112 0 0 
, 9 oarng aw £120 to 140 0 0 
scooting to pattern and quantity. 
Muntz’s Berges gc) ovary dea 
hheet: ed) — 
“ey ony rs Owe 
2niquality .. ob Mire oe ee ee «. 358. 6d, 
For vers oe oe 37a. 


G. Da um, Oologne and London. 
PRICES CURRENT OF COAL, COKE, OIL, &o. 


Coke— £64 £8,d. 
Cleveland, at pits 

Derbyshire .» 

Wales. 

Best " Rhhoniide— 


Pa 
® 


oO 
. 
. 
Ss 
o 
J 


a 
. 
: 
.—) 
ae 


Areca om Dow S 
ecco SoS Sooo o 


eco coco 
ocfo 

=. © 

=: $ 

eco 

ee 


o& Babs ob5 


? 


te 
OD me 
Sete 
; ti Vs 
eoooo cof 
ee 


eocoo 2 
Pay 
ri) 


'—At the pi 
coal, per ton 


Bplint ” 
Dross 


$ 
oooo 


oeceo 
occas 
Cawsd 
ecrxAasc 
CoQwo 


Do.—At Glasgow- 
Household, per 
24 cwt., delvd, 
Do., wholesale, 


fo 13 3..0 15 9 


* to 80..0 99 


0 86..0 89 
0 80..0 99 
0 70..9 76 
Smithy 013 6..013 9 


Lancashire (W: it prices)— 
¢ PE 11 6 
Pemberton 4ft, 
Furnace 


a 


a 
S© ecseaecoo coascecosn oct 


° esosee SWOTAIOAMS 


88 5 0..38100 
++ 36 10 0..36150 


Sercign pale .. 7 00..8900 
Brown .6 oe 0..0 00 
8 day A “< ° 00..0 00 
e, 11! 
ion, pale uf 8 10 0..85 0 0 
Brown oe 29: 00..8000 
E. I. Fish oe 23 00..000 
Yellow .. «. 82 00..8400 


Tallow 32 80 0 0..54 0 0 
Bt. Potoraburg, 52 15 0..53 0 0 





+ 2 50-10 0.51 0 0 


oe we 









1876. 

Per Load of 50 cubic feet. £5. 26 
Baltic Fir Timber— i-d 
cdddsbiscoccedcoses He 








» &@ 
. 16 
° 0 0 
. 0 
- 318 315 
- 36 220 
cove - 30 a 
Swedish «. rere 210 o 
Swedish and Norway balks.... 2 0 315 
Baltic Vuk Timber— 
Memel crown ....++~ - 615 
Brack ... » &'6 
Dantzic and Statten, crown. .. te 
0 
- 4 
- & 


SeSS55 


~ we ee 
& WESbSs saSureeevourareucanac 
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THE LANDORE SIEMENS-STEEL WORKS. 


No. IV. 
WE now give at 25 engravings of the rail-paring 
machine, e 20, described in oat tek, and also of the 


double punching and straightening machine, Figs. 21 and 22. 

The laboratory is situate at the Old Works, and is under 
the control of Me. Willis, F.C.S., son of the late Professor 
Willis, and formerly student at the Royal School of Mines 
under Dr. Percy. Not only are the samples of steel 
analysed during the process of manufacture, but also a com- 
plete and careful poe vi is made of each consignment of ore, 
so as to afford a sure guide to its proper treatment in the blast 
furtiace, and also an indication of the nature of the pig to be 
produced. Since the company began the manufacture of 
plates for the Admiralty, the numerous and severe tests ap- 
plied to the plates and ee have necessitated the erection 
of a testing house at the old works; it is provided with a 40- 
ton direct-acting dead-weight lever-testing machine, made 
by Messrs. Joshua Buckton and Co., of Leeds, a peepee. 
tive view of which will be found at Fig, 23 below. 
This machine is constructed with a single balanced lever, 
having the proportion of 20 to 1, so that every 1 cwt. or 
4 cwt. applied to the weight-rod gives a pressure or ten- 
sile strain, as the case may be, of 1 ton or } ton on the 


FIG, 
&3 


test piece; in this way there is no margin of error, as may 
be the case in machines which indicate the pressure by 
means of an hydraulic gauge or other dynamometer. The 
machine was erected for the double purpose of testing the 
power of rails, laid on two nics to resist the pressure 
of a dead load placed in the middle, and for testing 
strength to resist tensile strains. There is a pressure ram 
at one side of the main fulcrum, and shackles for tension 
grips at the other. e weigh-beam itself is balanced 
with a counterweight, and, when unloaded is in perfect 
equilibrium ; it is worthy of remark that this machine, and 
some others like it by the same makers, afford the only 
instances of a weigh-beam, balanced upon knife edges 
without the use of compound levers, capable of being used 
at either side of the fulcrum as described. What has made 
this difficult to accomplish is the fact that, when the beam 
is at rest or acting as a lever of the first order, as is the 
case when testing ability to resist tensile strains, the 
pressure on the main fulcrum falls upon a knife edge 
pressing downwards; but when acting as a lever 
of the second order, as when testing ability to 
resist pressure, the bearing of the main fulcrum becomes 
reversed, and presses upwards. To provide for this change 
of direction, a novelty of construction has been introduced ; 
the gudgeon is cranked in such a manner that it has knife 
edges looking upwards and downwards, and both edges are 
on the same mathematical axis; so that, when the trans- 
fer of pressure takes place from bottom to top bearing, 
there is no change ft rt in position, the lever sti 

vibrating on the same mathematical line. The general 
arrangement of the machine will be seen by the engraving. 
There is a hand pump in conjunction with an hydraulic 
ram for raising the weighted end of the lever for another 
test without unshipping the weights, and by the gradual. 
lowering of the ram the weights are brought to bear upon 
the test piece without shock, or fresh weights may be 
added without striking a blow through the Tower, There 
is also a sliding be for giving nice adjustments up to 
lton x ange he hand chain pulley, which actuates 
this sliding weight + Sg of a screw, is, it will be 
observed, in the same line as the main fulcrum, so that the 
weight of the hand in working the pulley does not in an 

way affect the balance of the lever. Provision is also aie 
for ascertaining the exact degree of rigidity of a rail placed 
upon supports any specified distance apart up to 4ft. 6in., 


and also its ultimate.limit of deflection before fracture. 
poly ht ees 
or a plain sample strip cut ou ap 
without having an sanyo upon it. Sample bars of 
cast iron may also be tested in this way for the purpose of 
ascertaining the comparative values of different mixtures. 
We saw the test supe’ to a strip of in. plate for the 
Government despatch vessels before mentioned. Toor 
was l}in. wide and 8in. long, with 3} shoulders at 
end, in which were bored Iin. holes. The area of the 
imen was 0°775 of an inch, and it broke with a dull 
on a strain of 21} tons being applied, which gives a 
ing load per square inch of 27°81 tons. The elon, 
tion on the Sin. was 2fin., or 29°6 per cent. The striction 
--as the French call it—or reduction of area, was very 
marked, the section at fracture measuring ;in. by gins 
while the 1}in. hole was elongated to lin. e fracture 
was silky and perfectly uniform in texture. Another in- 
teresting test was exhibited to show the remarkable 
peony 4 of the metal. A mild steel rod of din. diameter 
was. drawn cold into a knot measuring 23in. by 13in. 
outside. Not a crack was visible, though the surface was 
abraded where the yes were drawn over each other. It 
should be mentioned that the knot was begun hot, simply 


clan, 
b 





on account, of the difficulty of bringing the two ends 









together cold; but the circumstance does not in any way 
detract from the interest or value of the test, as the piece 
_was perfectly cold while being drawn close up in the man- 
ner described. Appended to Mr. Riley’s paper before the 
Institution of Naval Architects* was a table showing the 
result of experiments made to aszertain the tensile strength 
of some of the Landore steel plates, and we now reproduce 
a table showing the result of experiments made by Mr. 
Kirkaldy on the resistance of these plates to bending stress 


Bending Stress. Distance between supports 10in. 
Lengthway. Crossway. 
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gs Description 


Ultimate 
stress. 
Angle. 
Effects. 
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2 
i=) 
| 
J Ib. |deg. J Ib. idg. 
2211; Annealed Un- {2219} Annealed } Un- 
as sent. | 3°456 |180 |cracked as sent. | 3°497 180icracked 
2215 Do. 8°487 |180 Do. (2217 Do. 3°495 |180| Do. 
2218) Do. 3°361 |180 Do. |2221 Do. 8 455 180} Do. 
2216} Cherry red 2222) Cherry red 
and cooled and cooled 
in water in water 
82 deg. 4'142 |180 Do. 82 deg. 4°256 180) Do. 
2212 Do. 4095 180 Do. 2218 Do. 4°227 180, Do. 
2214) ~—‘Do. 4011 180] Do. |2220| Do. 





4198 180 Do. 
Be: \. 

nding radius 14 os: J ggg? er | Breadth of specimen, 

(Signed) Davin KirKka.py. 
_Mr. Kirkaldy also conducted some experiments with a 
view to test the resistance of the plates to bulging stress. 
A disc 12in. in diameter was cut out of eight plates vary- 
ing from 0:37in. to 0°7lin. in thickness, the two extreme 
unannealed, but the rest annealed; and these discs were 
pressed into aportures 10in. in diameter with pressures 
penis: by increments of 25,000 Ib. per square inch up to 
300,000 Ib. per square inch. The ultimate effect was that 
the plates were bulged in to the extent of from 3°15in. to 
3°48in., with stress varying from 142,810 Ib. to 326,080 lb. 
pod — inch, and all the plates remained uncracked. 
e object of this test was to prove the suitability of 
these mild steel plates to form the sides of vessels of war, 


vn Alec the resistance to shot and the non- 
ility to splinter. 











* See Taz Enguzesr of 14th Apri last, p. 269, 


yard we saw a box weld made to a 2hin. angle of the Lan- 
dore steel; only two heats were required, and but little 
greater difficulty occurred in dealing with this metal hot 
than with ordinary iron; in fact, every one we conversed 
with at the dockyard gave a good name to this homoge- 
neous metal or mild steel, whether as regards its working 
while hot or its behaviour in a cold state under the various 
operations it was called upon to undergo. 

Besides the orders we have incidentally mentioned in 
the course of this notice, the Landore-Siemens Steel Com- 
pany have executed, or are in course of executing, large 
orders of rails and tires for the Midland Railway, and 
rails, tires, and axles for the South-Eastern Railway Com- 
pany, besides orders for several Welsh and colonial lines, 
including 2500 tons of rails now in hand for the Queens- 
land Government. Not that the trade is confined to Great 
Britain and her dependencies, for Russia, Sweden, and 
even America are large customers ; at the present time, 
some forgings for heavy guns, rough turned, and gun 
carriages, are being got out for a foreign Government. 

The late disagreement which unfortunately took place 
between masters and men is now, happily, at an end ; the 
men have accepted the reduction which the state of trade 
made it n to impose, and have returned to their 
work in such numbers that the Old Works were started 
three weeks ago; a portion of the New Works is now 
Fa in operation, and it is quite hoped and believed that 
t Re whole establishment will ere long be in full working 
order. 

The general view of the New Works on 28 is 
taken from near the bridge over the river Tawé, shown at 
the top of the plan at page 466, and gives a fair idea of the 
establishment. To the left of the blast furnaces will be 
seen the melting department with the chimneys of the gas 
producers, while the roof and chimneys of the mill depart- 
ment appear in the background, 








THE LOAN EXHIBITION AT SOUTH 
KENSINGTON. 


MARINE ENGINEERING. 
No. IL 


o. IL 
Amone the models and drawings of marine engines 
exhibited at South Kensington will be found several which 
possess a good deal of interest as illustrations of the 
attempts made by sevéral engineers to adapt the steam 
pe art to paddie-wheels. For many —_ o sors oscillating 
cylinders have been used almost to the exclusion of every 
other type of steam engine for this purpose ; but the oscil- 
lating engine was at first pono a with much doubt by 
engineers and shipowners. It is indisputable that power- 
ful arguments can be urged against it. Its faults are 
numerous and patent ; indeed, the fact that oscillating 
cylinders are used only at sea is sufficient proof that the 
cannot be considered universally satisfactory. But wi 
all its defects, the oscillating engine is still, Ff not the best, 
almost the only engine that can be used to drive 
dle-wheels, unless, indeed, no regard whatever is had 
‘or space and weight. The truth is, that paddles are not 


well adapted for marine propulsion. The crank shaft lies 
of necessity too low in a ship to permit any form of direct 
acting engine to be used in which a connecting rod inter- 


venes directly between the piston rod and the crank pin, and 
in consequence very various devices have been employed 
from time to time to combine a reasonably long stroke 
with a low crank shaft. The old side lever engine supplies 
an aa and few engineers will dispute the statement 
that, within certain limits, the side lever engine was the 
best ever used to drive paddles. All the pumps were 
worked with t ease; the strains were the most direct 
possible; the frictional resistance of the engine was reduced 
to a minimum ; a long stroke was easily combined with a 
great length of connecting rod, and the result was that 
good side lever engines cost little for repairs; gave little 
trouble to the engineers in charge, and wore so well that it 
was almost impossible to wear them out. Side lever 
engines over twenty years old are now in daily use. The 
principal objections to them are based on their great 
weight and first cost, and the enormous which they 
occupied. These defects are so pec i that almost 
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from the inception of steam navigation attempts were 
made to design ger ag which, while i 
the advantages of the side lever engine, should be free 
from its defects. No one worked harder perhaps in this 
direction than the late Joshua Field, and the models and 
drawi exhibited by Messrs. Maudslay and Field, of 
Lam illustrate very clearly the different ste taken 
in this direction by the firm of which Mr. Field was at 





one time the engineering head. In noticing these exhibits 
we cannot observe the sequence of eerste tacaes shail 


We may here mention that when at Pembroke Dock- 
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have to k of com ively recent inventions before we 
deal with those which are older; but on the whole, we 


believe we shall do our subject more justice by singli 
out particular ps of exhibits which represent wi 
tolerable completeness a a in the history of the 
marine engine, than we could do by adhering strictly to 
dates and disregarding other and more important consi- 
derations. 
The first of Messrs. Maudslay and Field’s exhibits 
claiming attention in this connection is a very beautifully 
i model of a pair of “ vibrating”—that 1s, oscillating 
—engines, dated 1827. The general arrangement is not 
unlike that of Penn’s engines. The slides, however, are 
of the old long D type, and the valve chests are placed 
under the crank shaft, instead of at the back or front of 
the cylinder, as in modern engines. The trunnions conse- 
quently - 4g directly into the valve chests, and not into 
a belt. The valves are worked by a sliding bar moving on 
ides cast on the valve chest, the eccentric rods taking 
irectly on to a pin in the lower end of the sliding bar, 
which last carries an arm above, to which the valve rod is 
made fast. The preceding sketch, Fig. 1, will make the 
arrangement more intelligible than a column of letter-press. 
The air pump is placed between the cylinders, as in 
Penn’s engines. The crosshead is guided by two round 
rods, the lower ends fixed in the air pump cover, the upper 





ends being steadied by two brass rings which surround the 
crank shaft. This model is made to a good scale, and will 
be found well worth inspection. It is interesting to com- 
pare this with the exquisitely-finished model of the | 
oscillating engines of one of the Holyhead and Kings- | 
town mail boats, by Messrs. Ravenhill Hodgson, and Co. 

The real engines have cylinders 98in. diameter by 6ft. Gin. 

stroke, and are nominally of 750-horse power. We have 

thus brought together one of the earliest and one of the 

latest types of marine engine. We cannot say whether 

Field’s model was or was not made in 1827. If it were, it 

proves that Mr. Field was at the time able to turn out 

engines of very beautiful workmanship—indeed, infinitely 

superior to that executed under the superiutendence of 

George Stephenson as illustrated by the Rocket, made in 

1829. 

Nothing bearing on our subject, and dating between 
1827 and 1840, is exhibited by the firm, although it is cer- 
tain that Mr. Field was not idle for thirteen years. In 1840 
the firm brought out a species of steeple engine, of which 
a very beautiful model isshown. The exhibition supplies 
no information as to why Messrs. Maudslay should oe 
turned their attention in this direction, and as we are not 
writinga history of thesteam engine, we shall not stop to con- 
sider the point. The steeple engine is not similar to the well- 
known Clyde built machine in any particular save that the 
crank shaft is just over and close to the cylinder cover. 
There are two piston rods, one before and the other behind 
the crank shaft, to port and starboard. These rods are 
secured to a somewhat oddly-shaped crosshead, frora the 
centre of which descends the connecting rod. The whole 
design is, so far, very similar to a modern return-connecting- 
rod screw engine set on end. The air pump is worked by 
a pair of levers connected with the crosshead by links. 
‘The levers are set so high that we doubt that they could 
have come under the deck of a ship. The slide valve 
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is driven by a link motion. The arrangement for shifting 
the link is shown in the sketch Fig. 2; it is very ingenious, 
but we are unable, of course, to say whether it did or did 
not work well. In the sliding block is fitted a stud on 
which revolves a pinion ; this pinion takes into a rack on 
the lower member of the link. The pinion can be rotated 
by a double winch handle, and by this means the engine is 
caused to run ahead or astern. 

It would appear that this type of engine was not wholly 
satisfactory, for in 1842 Messrs. Maudslay and Field 
brought out the “ Siamese ” engine, drawings of which, as 
fitted to H. M.S. Retribution, in the year we have named, 
will be found on a screen. Here we have another attempt 
to combine a long connecting rod with a low crank-shaft. 
The Retribution had four cylinders standing in pairs fore 
and aft of the crank shaft, a Y-shaped crosshead connected 
the two piston rods of each pair of cylinders, the tail of the Y 
working in guides between them; each Y was double, and 
between the two descended a long connecting rod. These 
engines were of large power, 800-horse power nominal, we 
believe, and on the whole they worked tolerably well ; but 
the crossheads were liable to severe twisting strains, and 
the engines were extremely heavy and costly. In 1843 
the firm fitted up the ‘Princess Alice, Dover and Calais 
boat, with a modification of the Siamese engine, illus- 
trated by a very beautiful model. In these engines the 
cylinders were annular, as were the pistons, and the tail of 
the Y crosshead descended within the inner cylinder. This 
design was, on the whole, more compact and substantial 
than that used in the Retribution, but it was too complex 
and expensive to answer the required purpose. Messrs, 
Maudslay and Field have other exhibits, to which we shall 
come in a moment, but before speaking of them we-must 
notice another model illustrative of the attempt to combine 
the steam engine with the paddle-wheel. This model isin 
an out-of-the-way corner near one of the staircases leading 
to the National Portrait Gallery. It represents the engines 
of the Helen MacGregor, made in 1843 by Messrs. 


the same train of operating as that which led: to 
the production of the Biamtee pov. A We have two in- 
verted cylinders boited er, and between four wrought 
ironcolumns. The crank shaft is above,and a connecti 
rises between the cylinders from a crosshead below unitin; 
the two piston rods. The crosshead is guided by a paralle 
motion, and one of the levers of this motion works the air 
pump. Nothing can be much more compact, and we 
understand that the engines were running in 1873. A lo 
stroke is easily obtained in this way, but the centre 
vity is high, and the cross strains on the crosshead must 
severe. 

All such devices as those we have described, with the 
exception of the vibrating engine, have now become things 
of the past ; but it is im ble to look at drawings and 
models such as these without interest, illustrating as they 
do a most important episode in the history of steam naviga- 
tion. Before leaving this pert of our subject we may add 
that the invention of the screw propeller has evidently 
played a more important part than is generally assigned to 
it in the of steam navigation. It is difficult to 
see how, while only the paddle-wheel was available, it 
could have been possible to use engines of the enormous 
power now employed in our navy. A crank shaft for a 

ir of paddle-wheels driven by engines indicating 8000- 
cares power could hardly be e, even with all our 
modern appliances. The screw propeller has lent itself 
more kindly to the required purpose than the paddle- 
wheel could possibly have done; and of this fact there is 
ample evidence in the numerous models of modern screw 
engines exhibited, and of which it is quite unnecessary to 
speak at any length, as they present nothing with which 
our readers are not more or less familiar. 

Most of the paintings and drawings exhibited—unfortu- 
nately far too few in number—will amply repay careful 
examination. We may cite as an example the oil paintin 
of the Great Western, the first steamship that ever trad 
successfully between this country and the United States. 
To modern eyes she would have been a very ugly craft, 
with four masts, neither a sailing ship nor a steamer. She 
was 210ft. long, 35ft. 4in. beam, and 23ft. deep, 1340 
tons burthen, and 400-horse power nominal. The engines 
were constructed by Messrs. Maudslay and Field, but we 
are unable to say what they were like, as notwithstanding 
a statement on the picture to the contrary, no model of 
them is shown. A model is exhibited of her paddle- 
wheels, designed by Mr. Field. They are of the step float 
or cycloidal variety— that is to say, each float is divided 
into four steps or blades, placed one behind the other, and 
approaching the centre. The outer step is the narrowest. 
The floats appear to have been made of iron. The Great 
Western began to run in 1838, and a tabular statement of 
the results of sixty-four of her trips across the Atlantic is 
exhibited. From this we learn that the average length of 
her journeys from Liverpool to New York was fifteen days 
two hours, and that of the trips from New York to Liver- 
pool was thirteen days six hours. On the whole, however, 
she appears to have been a very successful ship, and it is 
to be regretted that no information is available concerning 
her machinery. As a contrast to this vessel, the visitor 
will do well to turn to a screen close by, on which we have 
drawings of the great compound screw engines made for 
the White Star ships Britannic and Germanic, by Messrs. 
Maudslay and Field, possibly the most powerful machinery 
ever put into a passenger steamer. They are four cylinder 
engines, the high-pressure cylinder being above the low- 

ressure, the two pistons being carried on the same rod. 

he ships were built by Messrs. Harland and Wolf, of 
Belfast. They are 470ft. long, 45ft. beam, and 5004 tons 
burthen. The Germanic ran in February, 1876, from New 
York to Liverpool in seven days fifteen hours seventeen 
minutes, or at the average rate of 15°8 kne‘s an hour, a 
performance unequalled up to this moment by any other 
steamship in the world. The nominal power of the 
engines is 750-horse power, but they probably work up 
to at least four times as much in daily use. 

It may be said that we are devoting the lion’s share of 
our space to Messrs. Maudslay and 
help this, simply because no other firm has sent for exhi- 
bition so much that is interesting. We make no apology, 
therefore, for directing attention to the drawings of the 
London Engineer, a twin paddle boat, or more accurately, 
a paddle boat with one paddle running inside of the hull. 
This vessel was built in 1818 to run between London and 
Margate. The engines were of a modified side lever type, 
or more accurately, bell crank type, something like the 
engines put into the Gipsy Queen by Samuda. The paddle- 
wheel was boxed up very carefully in the hull, and it would 
appear that this boxing up caused the failure of the whole 
scheme, because the air escaped from the box, which then 
became nearly filled with water, and so in the end the 
experiment was abandoned. What ultimately became of 
the boat we are unable to say. 
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One drawing exhibited by Mesars, Maudslay and Field 
proves of unusual interest, representing, as it does, one of 
the first types of di engine. applied to screw 





Forrester and Co., of Liverpool. We see here precisely 


propellers in the English navy. We have here the original 
drawings from whith were constrasted the enginesof H.M.’s 


ield, but we cannot | spread 





ships Ajax and Edinburgh in 1846. They have each four 
cylinders, facing each other, 58in. diameter, and 2ft. 
stroke. The pistons are coupled by two piston-rods, and 


rod | the connecting-rods are very short. The link motion is 


balanced in a very original way, as shown in the accom- 
panying sketch, which explains itself. In this way twice 
as much weight was thrown on the eccentric —_ as was 
n . We believe these engines gave much satisfac- 
tion, and worked well Bet anes result due, no doubt, 
to excellence of work ip and material, for the design 
has little to recommend it. 

Not far from these drawings will be found a set exhi- 
bited by Messrs. Rennie, showing a disc engine, proposed 
to be fitted in 1853 to H.M.’s ship Cruizer. A note on 
the side of the drawing states that “the present engines ” 
of the Cruizer occupy 143ft. superficial, and 858ft. cube, 
while the disc —_ would take up 73ft. of deck space, 
and 438ft. cube. e disc engine has often been tried, but 
hitherto it has failed to attain success. In a modified 
form as West’s six cylinder engine, it appears, however, 
probable that the principle may do service. 

We confess frankly that in writing this notice of the 
marine engine exhibits at South Kensington, we have 
said nothing concerning many things worth inspection. 
Our readers will, however, we believe and hope, thank us 
for our reticence; nothing whatever could be gained, for 
example, by describing models of the engines of the Agin- 
court or the Boadicea, unaccompanied by detail drawings, 
which would be out of place here, even if they were avail- 
able. We have said enough, we think, to give our readers 
a general idea of what they will find at South Kensington 
and for the rest we must ask them to go and see for 
themselves. We can assure the student, at all events, 
that he can spend three or four hours very profitably in 
the examination of the models and drawin ow 
noticed. As regards the ships propelled e 
engines, models of which are exhibited, we 
more to say at another time. 
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THE FIRE IN THE BOCHNIA SALT MINES, IN 
GALICIA. 


(From our own Correspondent.) 
Vienna, July 8th. 

Arter an ominous silence of nearly six months, during which 
the public have been left entirely in the dark as to the fate of 
the sufferers by the lamentable accident at the Bochnia Mines— 
reported in THE ENGINEER for 14th January—or to the steps 
taken to punish the survivors of those through whose indiscre- 
tion it attained such enormous dimensions, justice, or more 
properly speaking, the penalty of the law, has been passed on the 
unfortunate youth through whose carelessness the fire is believed 
to have been caused, and the facts of the case, as-laid before 
the jury—so far as they were considered sufficient to criminate 
and condemn him as a scapegoat for the neglect of his superiors 
—been at length brought to light. It is far too mild and dubious 
a term to say that the evidence was conflicting, for it goes fur- 
ther to prove that the carelessness and incapacity of the managers 
and the absence of the commonest precautions and appliances 
supposed according to law to be taken and to exist in every mine 
in Austria, were, if not the primary, at any rate the main cause 
of the disaster. The unfortunate victim, a youth of twenty-one 
years, was allowed, after the customs of the Courts in this 
country, to give evidence on his own behalf, and the fact that 
his assertions were not contradicted by the managers is, per se, a 
sufficient testimony to the truth of his statements. He declares 
that had there been a can of water in the mine the fire would 
not have occurred; but there was neither water at hand nor the - 
means of applying it. Five hours elapsed in futile discussion and 
indecision, arising from the fear of responsibility, before any steps 
were taken even to endeavour to extinguish it, and when at last 
the order was given to block up the headings, the three miners 
—whose attempted rescue caused the further loss of so many 
valuable lives—working in the same level, who might any time 
during these five hours have been warned and saved, were 
entirely forgotten until the only outlet by which they could 
escape had been closed, their last chance cut off, and the surest 
means of destroying them been adopted. 

The incongruity of the answers of the manager to the presi- 
dent, that it was impossible to put out the fire before it had 
because neither water nor proper appliances were to be 


obtained, and then in reply to the question, Why were not these 
appliances always teal for such emergencies?—that water 


would have been of no use—is strong presumptive evidence of the 
culpability of the direction and of the appropriateness of the 
boy’s bitter remark at the close of his examination, “that he 
had been selected as a victim to shield the delinquencies of his 
superiors;” and the inconsequent and illogical reply—verbatim 
—to the questi How it happened that in the Bochnia Salt 
Mines naked lights were allowed to be used instead of safety 
lamps '—“ that safety lamps had never been used there; more- 
over, workmen can go about ‘ carefully’—sic—with naked lights, 
because there is light enough from the lamps hanging from the 
roof,” show how careless must be the management, how weak 
their defence, and how foregone the conclusion to punish the 
defendant, when evidence so self-condemnatory and slight could 
be received against him without censure or remark. The 
damages, as assessed by the same official whose lucid explana- 
tions formed the principal evidence, amount, according to his 
naive statement, “to over 10,000 florins, not including 14,000 
florins for the destruction of the engine, nor the done to 
the workings,” which have not yet been reopened. is sum of 
10,000 florins the defendant, a youth of twenty-one, earning 
perhaps a florin or less per diem, is condemned to pay, and to 
suffer in addition twelve months’ imprisonment. Nothing is said 
as to whom they will look for compensation for the two other 
items; no mention is made of the penalties attaching to non- 
payment of the sum, nor to what purpose, if paid, it is to be 
applied; nor is any censure passed on the carelessness of those 
whose o> was to see to the provision of proper appliances, 
by which, they been at hand, the damage would have been 
confined to the loss of a tool-chest. 

Outraged justice demanded a sacrifice, and the laws of the 
country have provided a victim. — may the time-worn saying, 
“They manage these things differently abroad,” retain the tru’ 
of its application. 











TWELVE lines of tramways are now working in Paris, viz.: from 
the Louvre to Versailles, to Sévres, to St. Cloud, and to Vincennes; 
from the Place de l’Ktoile to La Villette, to Courbevoie, to 
Suresnes, and to the Montparnasse station; from La Villette to the 
Place du Trone; from the Place Saint Augustin to Neuilly and to 
Levallois-Perret ; from the Place Saint Germain-des-Prés to Mont- 
rouge ; and from the Place Moncey to Clichy and Asniéres, 
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RAILWAY MATTERS. 


1 otive and passenger train run on the P Ivania 
tie v eteepin cr at the Centennial. It is still able to do 


duty, and made the run from Altoona, where it has lain for many 


years, to Philadelphia. 

A GERMAN m publishes the following 
ment with to the New York and — 
which the trip from New York to Chicago kilo- 
metres) in twenty-six hours, The German local passenger trains 
run sixty kilometres, and the courier or “Jagd” trains ninety 
kilometres hour; the latter, consequently, one German or 

hical mile (seven and a-half kilometres) in five minutes, 
The ew York and train, consequently only 


hed the of -nine kilometres or one kilo- 
pre ie were end miles, 374.10 miles per hour. 
In the United States there was in 1868 one mile of railway to 


905 s, but in 1875 there is one mile for 591 
pits Bg tn the United Kingdom in 1875 there was one for 
every 1916 persons, in Germany one for every 2428, ’ one 
for every , in the whole of Europe one for every 3461 


persons. 
In Europe, Sweden and Belgium are ahead of us in the proportion 
of railways to the population, the former country having one mile, 
to every 1201 persons, and the one to every 1645. e 
Dominion of Canada has little more than half the proportion of 
the United States—one mile to every 1101 persons; but the 
Canadian railways are much younger than the systems of the 
Union. The former, as we have seen, ted in 1827, but the 
first Canadian line, from Montrea) to S ctunet 18 was only 
opened for traffic twenty years later, in the of 1847, 

THE curious correspondence of railway progress in Europe and 
America may be illustrated by the following comparison, which 
includes under the latter head the whole of the railway systems of 
the North and South American countries. In 1855-the mi of 


the European systems was 21,144, and of the American 
20,155 miles. In 1860 they were respectively 32,031 and 3 539 ; 
In 1865—the civil war 


America thus getting slightly in advance, 
having retard merican progress—the European 

46,696, and the American 38,845. But in 1870 they were respec- 
tively 64,448 and 58,477; and in 1875 America had yet further 
recovered lost ground, for the railway miltage of Europe was only 
88,007 miles against 83,910 miles of American rail. The American 
extensions during the last decade have been in fact ter than 
the European—the former amounting to 45,075 miles, and the 
latter to 41,311 miles. 


In our last impredsion we referred briefly to Rendle’s system 
of glazing used at the Great Western Railway. As this system is 
extremely ingenious a few words of page = on may not be without 
interest. The portion of the station roof that been glazed on 
Mr. Rendle’s system consists of seventeen ridge and furrow spans 
that join up to a few others that are glazed in the ordinary manner, 
the two methods presenting a striking contrast. In Rendle’s sys- 
tem the ordinary sash bars and putty are dispensed with, and the 
area through which light is transmitted is hence much greater. e 
framework of the roofs is of zinc, embracing light rafters placed at 
about 6ft. apart, a central purlin, and a ridge also of zinc. To the 

urlin and to a bar at the foot of the rafters bent grooves of 
ngeniously-contrived form are attached, into which the sheets of 
glass are — and held with a sufficient degree of tightness, The 
glass used is: Hartley’s ribbed roll, one-eighth of an inch thick, 
the sheets being 2ft. 8in. by 2ft. The ves are so formed as to 
carry off to the outside the moisture that may condense on the 
glass! within, and from + sheets the rain has free escape by 
openings in the lips of the grooves to the sheets below, and so 
down to the gutters, 


Tne East London Company are fast getting rid of the surplus 
roperty which they hold, after having completed their line between 
Wappin and Liverpool-street, Tuesday, week another of 
these pe a took place, Thecompetition was spirited through- 

out, and, with two exceptions, all the offered was 
of at good prices, the several lots e first section 
£5840, and those in the second, consisting of b' land over 
the reilway tunnel, fetching upwards of £13,000, e value of 
land for building upon, situated over a railway tunnel, was specially 
tested on this occasion, It was by some persons present 
that the railway tunnel underneath depreciated the value of land 
for building purposes, but the auctioneer contended that in one 
sense it was an advantage, as the tunnel, having been well and 
substantially built, secured them a much better foundation than 
ordinarily built P. often had. The result was that the 
several ple of this land realised prices in excess of those which 
have hitherto been given for building land in the ope 
The aggregate proceeds of the sale, including about £7000 realised 
for that ion of the ew sold by private contract, was 
upwards of £26,000. The sale is regarded as the best and most 
of any which the company have yet held. There will 


+ 





satisfacto 
be, according to Herapath, another sale of similar 
belonging to the company at the end of the present mon’ 

THE New York ondent of the Philadelphia Ledger writes 
as follows :—‘‘ pont railway magnates are somewhat disturbed 
by the announcement that the Intercolonial which con- 
nects Halifax, N.S., with the Grand Trunk, at Riviere du Loup, 
has been completed, thus giving Chicago another seaport on the 
Atlantic, and one, that nearly a thousand miles nearer Liver- 
pool than New York, will give an immense advantage as a shipping 
port over all competitors. The great drawhack to the exporting 
trade through Canada, heretofore, has been the > of St. 
Lawrence in winter, but that has now been overcome. e entire 
distance from Halifax to Chi this new route and its con- 
nections is upwards of 1700 people are 
quite sanguine of carrying grain at such rates as willdraw business 
in that direction, The road has been, for ae ae 
Government funds, p' sely to create commerce, even if it 
obliged at the start to do business at low rates, we are told it will 
have its compensation in the trade which is ultimately to grow out of 
it. This is an important element in the contest which is 
now going on between. the different ‘trunks,’ and, inasmuch as 
it means additional competition for Western business, it certainly 
holds out a poor t for a return to remunerative rates. The 
work on the In lonial, it may be added, has been prosecuted 
very quietly, though very energetically, and the announcement of 
its final completion may be said to have taken the business public 
here with surprise.” 

THE committee on the Railway Passenger duty have arrived at 
the following conclusions. (1) t the tax is an undesirable one 
to maintain longer than is necessary from a fiscal point of view, 
and they recommend its repeal whenever the state of the public 
revenue will it. (2) ‘That until the finances of the State war- 
rant the abolition of the tax the following modification should be 
substituted; that the present tax of five per cent, be restricted to 
fares over 1d. per mile, and that the fares of all classes of passen- 
gers for the single journey carried in any train paying 1d. or less 
per mile, be exempted, and that this exemption appl 
the return, weekly, and season tickets; that in levying the 
in re of return tickets, of whatever class, and by wha’ 
trains the holders may be carried, one-half of the amounts be 
treated as the fare in one direction, and the other half as the fare 
for the return journey ; that in levying the duty in of sea- 
son tickets of whatever class, or whether the holders have been 
cal by ex aioe ane cee the fare for each journey shall 
be reckoned by dividing the cost of the ticket by double the number 
of week days in the iod during which the ticket is available. 
(8) That in urban suburban districts all fares of all classes up 
the dngle journey be exempted. (4) That in any future legislation 
e ourn: exem: any fu 
sre thou be taken fo ep vow the get Cat was a 

legislative obligation to main ample communica‘ 
between the several stations on each line, 
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NOTES AND MEMORANDA. 


chemical 


and especially in 
Trucho' 


blue, and hence 
e 


moreover, 
sensibly attacked when treated in like manner. 
A Patent has been recently taken out in France for 


the solution of tannin while skins are in the 


on this surface of the liquid ; 
” of the i 
through the skins and penetrates 


months. 
Tue following method for 


Prof, De Bry, of the Hague : Dissolve 324 parts 
heat, add caustic soda until alkaline, then add a 
hyposulphite of soda. Threo 
six parts of soda. 


, and an excess of caustic soda added, when 
in dilute sulphuric acid and evapora 
is very hygroscopic. 

very small quantities of 
solvent power on lead. It a 
lead is ‘attacked yg ond con’ 


added dissolves the oxide of lead 
Even clean lead 


ammonium 
its detection easy. 


a few minutes will be ly dissolved. 
it is the oxygen of the air that attacks the lead. 
Nord, a process which 
done on glass with 


of ve 
ary, or in 


wan 
water-bath in a flask well 


over which it is poured is cool, it 
surface coated in the manner described may now 


It is then covered with 
This procedure may be advantageously employed as 


jections and other purposes. 
article of any censiderable 
the Black Forest, in Baden and Wurtemburg. 


made upon the suggestion of that 


inal, may not be 
th various improvements have : 


introduced, 
and in consequent 


ee 
culad ey ony. other the same material. 
pendulum, in clocks of metal 

not the enly application of that princi 
in the case and in the works, are 
the German wooden clock, in 


e ler to counteract 
the weather. 


annual product is about 700,000, 


substances 
method was originated 
du Pharmacie 
jo ee oe beer, sweet = > igo 3 Of the eag : 
and glycerine are mentioned, are probably no’ 
extent, if at all. Of the latter, menyanthin, 
colchicin, colocynthin, picrotoxin, brucin, strychnin, 
quasiin and absynthin. 


98 to 95 cent. added, and the whole, after 
allowed 


cloth remains white 
would colour the cloth yellow. 
treated with six times its weight of pure benzine, 80 


test for these 
on porcelain, To one add 
If a red colour is produced, brucin 
colour is produced, colchicin 


put three small 


is indica’ 


le violet colour indicates 


l-alcohol, 132 deg. 
amyl alcohol is od of s wine tad or ca Iden 


rotoxin or aloes 
evaporate at the 





bottom of the vat forms one of the poles and the other 


ru 

is present. To the second portion 
@ little conc. H»SO, is added. A red colour indicates colo- 
portion H,SO, and a bit of red chromate of 


between these, 
little of the alcoholic solution is put on a glass plate and allowed to 
ture, If a white i 


VesseEis of Bohemian glass are not always suitable for » Ly 


analysis, According 4 
t, Bohemian glass vessels yield, to water boiled in them a 
few minutes pry ere alkali to turn reddened litmus solution 

pair results in valuation of commercial alkalies, 
that French vessels made with soda are not 


acceleratin 


the process of tanning leather sg Sap mpage penn ge 


vats. The 
le is 


by electric action a “ molecular 
ensues, which thereby 

them more rapidly than in the 
usual method, It is said that heavy skins may be tanned by this 
process in thirty to thirty-five days, instead of twelve to fifteen 


ery the residue, obtained as a 

brown resinous mass, from the mother liquid of gens is given by 
of the resinous mass 

of dilute sulphuric acid—1 of acid to 33 of water— 


solution of 


parts of chinoidine require one to 
The thick dark precipitate is allowed to settle, 
the liquid decanted, the precipitate washed with hot water, and 
sane ge water added to, the mother liquid. The liquid is 
} hea‘ 

alkaloid is precipitated as a white sticky substance. It is dissolved 
at 212 deg. to dryness. It 


LEap is attacked by water containing air, but water containing 
certain salts has been supposed to lose its 

from experiment, first, that 
small quantities of salts sup- 

to — lead frem corrosion ; and, secondly, that the 
product may wt remains adhering to the lead. A solution of acid 


the purified 


and renders 


ina solution of acid ammonium 
tartrate in the cold is attacked and easily detected. If, howe 
the solution be boiled until all the air has been expelled, no 
— into solution. If the solution be allowed to cool, the lead 
n The inference is that 


ver, 
lead 


M. TerGuEM has communicated to the Société Industrielle du 
permanent writing being 
-ink. For this purpose, 
the surface of the glass is gently heated over an alcohol lamp, 
or Bunsen gas flame, until the vapour of water ceases to con- 
dense upon it, when it is to be coated with a varnish made 


after the follo’ recipe. The materials are, 80 grammes of 
alcohol 90 deg., grammes, of mastic, and § grammes of 
darac. This mixture will be dissolved by heating it over the 


and tied. This varnish is 
very hard, and ought to be completely transparent ; if the surface 
mes opaque. 


The glass 
receive any 


design or sketch drawn upon it with ordinary ink or indian-ink. 
a film of any non-alcoholic varnish. 


a substitute 


for the labels commonly used on bottles in laboratory and else- 
where, to draw or trace sketches on glass for magic-lantern pro- 


THE place where wooden clocks took their origin, at least as an 
le value, was in the farm houses in 
. There is hardly a 
hamlet in the civilised world where the Black Forest clock, or one 


found. And 
perhaps it is 


safe to say that these improvements are rather in the mechanical 
nctaien of manufacture, than in 
the quality of the article. The m wages of the Black Fores- 
ters, however, still keep down the prices of their work, and for 
wooden clocks are unex- 
The compensating 
made of different metals, is 
Different sorts of w 

joyed in the better classes o' 

the influence of 
In 1842 it was estimated that 200,000 wooden clocks 
were annually made in the Black Forest region, and thence found 
their way over Europe and America, At the present time the 


THE following abstract of a method for the examination of beer 
for f is es by the American Chemist, The 
ittateln, and published in the Archiv 

ie: Two kinds of materials are supposed to be used to 


starch, sugar, 
used to any 


gentipikrin, 
picric acid, 


The first two and the last two of these 
medicaments are harmless, Those decidedly injurious are colchicin, 


etect these 


picrotoxin, brucin, chnin and picric acid. To d 
isonous substances, the following isrecommended. litre of the 
is concentrated into a thick 


syrup. This is then poured into 
a glase cylinder and five times its weight of spirit of wine of from 
vigorous 

stand twenty-four hours, The alcoholic 
then poured off, and the treatment repeated. The two solutions 
are united and the alcohol is expelled. Dilute a small portion of 
the hing my residue with three times its quantity of water, and 

in a strip of white woollen cloth. After an hour, if the 


solution s 


there is no picric acid present, which, if present, 
¢ allo The scusaiinlion of the syrup is 


deg. § 


; ” 
point, and vigorously shaken. The befizine then is poured off an 
the operation repeated. The two quantities of benzine are then 
Soe mga The residue may contain brucin, strychnin, or colo- 
cynthin. To portions of the residue 
a little H NO; of 1°33 to 1°40 sp, gr. 


If a violet 


The residue 


char nf womepenlars tee oe at ama | 
boiling point. If the 


yaw colour, pic- 


a 


mass a) on the picrotoxin is present; if not, aloes 
is indica‘ The of syrup remaining after treatment with 
benzine and amyl alcohol is freed from all amyl alcohol and then 
treated with ether. This thin and the bitter prin- 
fe ny of The former with H2SQ, a reddish yellow 
which ly passes into ly the syrup treated 
with is still to be tested emg yanthin and 
q For this expel the ether, then dissolve in water 
and filter. To a portion of the bitter filtrate add an ammoniacal 
solution of silver and heat, If the solution , quassiin 
is present. Ba gage oad creer re Sy titrordlee 

or Another portion is dried in a porcelain 

vor it by Risto aeioianoed Ie pendant indiontes 
ensues, or if, a y d ‘ 
gentian, If, a yellowish 


i , however, brown which passes 
Gradually into a violet, thes mauyanthin ta ladiented. 
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MISCELLANEA, 


Tue Leeds Mercury mentions that both in Leeds and neighbouring 
towns wrought iron girders are being delivered from Belgium for 
use in the erection and extension of warehouses, , 

THE Wakefield Corporation have purchased the property of the 
local waterworks company for about £200,000. The transaction 
is reported to have given rise to great excitement in the borough. 

THE production of pig iron in France last year amounted to 
1,415,728 tons, as compared with 1,402,122 tons in 1874. The pro- 
duction of a iron in France last year was 775,442 tons, as 
compared with 768,436 tons in 1874. 

In the first four-months of this year the revenue collected by 
the Parisian Company for lighting and heating by gas amounted 
to £695,812; as ‘compared with £646,095 in the co nding 
of 1875, showing an increase this year of £49,717, or 770 per 

Tue German Gasmakers’ Association offer, says the Journal of 
the Society of Arts, a prize of the value of 280 for an essay on 
methods of separating carbonic acid from ordinary illuminating 
gas. Essays are to be sent in before December 31st to the secretary 
of the association at Munich. 

Messrs. Bauper, of Sares, France, are about to commence the 
manufacture’ of bridges and on a large scale; with this 
object in view, they have ordered a complete set of hydraulic plant 
from a well-known Chester firm. It is somewhat gratifying to find 
that our foreign competitors are still compelled to come to England 
for the best types of machine tools, z 

THE receipts of the Suez Canal show a considerable increase 
each month. In January last £110,400 were taken on 142 vessels 
















































































































_ Sa: The follo is the number of vessels which 
ave passed ugh the since it was opened :—1869, 10 
vessels ; 1870, 486 vessels; 1871, 765 vessels; 1: 082 vessels ; 


1 
1873, 1173 vessels ; 1874, 1264 vessels ; 1875, 1494 vessels, 


WE have received the first part of a new fac-simile edition of the 
Domesday Book, which is being published by Messrs, Head and 
Meek, of Wine Office-court. The text is edited with translation 
by General Plan et Harrison, It is impossible to judge of the 
quality of the work from the first number, but we should advise 
a little more solidity in the eo of the fac-stmile. At present 
it is rather grey in places, e work, if ccrefully completed, will 
be valuable interesting. 

THE Paris municipal authorities have advertised for tender two 
pumping engines, to be erected on the northern slope of the Butte 

ontmartre, for the of supplying with water the high- 
lying portions of the 1 eeaditemenk. The level of the 
Ménilmontant reservoirs, in which are collected the water obtained 
from the Dhuis, is some metres lower than that of the houses on 
the top of the Butte Montmartre, and it was on that account 
impossible to supply them from this source; they were reduced to 
use Seine water pumped up to their level. 

A NOVEL literary enterprise has just been started. It is no less 
than the publication of a Mon Industrial Magazine in Chinese. 
It is pub! in § ai, and Messrs. John Bourne and Oo., of 
Mark-lane, are its conductors. To judge from a before us it 
should be very interesting, inasmuch as it is well illustrated with 
pictures of machinery. e well-known cut of the alarmed English 
rustic pumping water from a pond to extinguish a burning rick is 
among the numbers, and will, no doubt, rouse a lively interest in 
the breasts of the dwellers in far Cathay. We should like to be 
able to read the text. 

THE Oberon, torpedo hulk, has been found to be so irretrievably 
damaged by the a in Porchester Creek that the Torpedo 
Committee have, after a careful survey, pronounced her unservice- 
able for further experiments in the same line, The Constructive 
Department at Portsmouth has been requested to furnish an esti- 
mate of the cost of patching up the holes with wood and adapting 
her as a target. Theintention is to fill her with coal, and to fire 
shell into her for the fF pew of ascertaining whether, as many 
suppose, the bursting of projectiles within the bunkers of an iron- 
clad would produce combustion among the coal, 

TE Board of Trade returns for shipbuilding show that durin 
the first five months of this year the Boeeee ts steamers built r 
the Newcastle district has been greater than on the Clyde, while 
the tonnage of sailing ships has been smaller, The numbers and 
tonnages are as follows: 


Newcastle and district, including the Wear and Tees. 
Steamers eo ee GB os oe Ton de 
Sailing <a oa : 20,089 


Totals .. 


ee oc 80 se oc +e 0s «eo oe oe 56,894 
Glasgow and the Clyde, including Greenock and Port Glasgow. 
Eteam a a mere es +. “06 es 
rt es a 


oo 28,588 
Totale =. oo sc V2. ce oe - 58,966 
THERE are thirty-three silk spinning establishmentsin the i 
of Ancona, of which twenty-five are worked by steam. Thel nemeh 
however, is the one now a Jesi. The Industrial and Com- 
mercial Bank of Bologna were the first to initiate in this province 
an undertaking upon so 7 ascale. The space occupied covers 
over 5000 square m: and the motive power—water—is equal to 
200 horse-power. For all this the society only pai 160,000 lire. 
The estab) ent has 6500 i at work, and 


silk that can 
tives, principally women and girls, are 


id 
reels constant] 
the ue of Is 
60,000 kilos, Over 300 
employed. The whole is illuminated by gas made on the 
pane, and the principal part of the machinery in use has been 

rought from England. The director is a French gentleman, and 
a. one’ r ene Sa the establishment are under the 

superin’ ce [of two resident engineers, one French 
gineers, and the 


A VERY yaaa experiment is about to be made at the Noman, 
and within a large area of the shoal to the eastward, which has 
been buoyed off for the.purpose. In the fort itself there will be 
a double series of electrical connections, by means of five cables, 
with as many se mines. The mines will be surrounded by a 
number ot hidden buoys, each being connected with the trunk 


cables by subsidi wires. Supposing, then, an enemy’s shi 
should attempt to force her way into Portsmouth, every beep aed 


her would instantly tel h her approe ch 
and exact position to the engineers in the fort, ‘teins iy tiene 
means it was found that she had got immediately above a mine or 
within the circle of their effective influence, a touch would com- 
Dens the ae = - ip wee) would follow. Such a system of 
ence w make the 5 as im 1 i 
ne aon pi passage pregnable at night 
His GRacE THE DUKE oF SUTHERLAND, in the course of intro- 
ducing his guest, Sir falar Jung, to the novelties of this country, 
had an exhibition last Saturday, the 8th instant, of the working of 
steam recently procured from Shand, Mason, and 
fection of Trentham Hall, In addition 
Salar J suite, his Grace was accompanied by the 
Marquis of Stafford, Lord Colville, the Hon. John ment, MES 
Major-General Probyn, aad a number of other gentlemen, including 
Mr. Webb, engineer-in-chief of the Crewe Works. Mr, Roberts, 
the Duke’s surveyor, explained to Sir Salar Jung the various parts 
of the engine w! cold water, an 
operation effected under ten. minutes. A powerful jet was then 
projected over tho clock tower, when his Ex remarked that 
no fire could live under such & stream. The whole of the opera- 
his Grace's private bulgede prompt and satisfactory mannet by 
his Grace’s private brigade, without the assistance any profes- 
— rete phnwweny ming. candor yn torah has not 
recovered from the lameness consequent u; 
Logpened to him in Paris, = 
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No. 1 SCREWING MACHINE, WITH WIRE-FEED. SIXTEEN-INCH WEIGHTED ENGINE LATHE. 
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PERE 


, and there have 
_place between the 
ted States Commission and the Cert Board of Finance. 

| Commissioners, who were appoints | wtider act of Congress 
the governors of the different States, had very little to do 
vith the preliminary arrangements of the Exhibition, and almost 
hing to do with the raising of the necessary funds. Some of 
resent States which did not contribute 20 dols., and did 
y any interest in the matter. So the Board of Finance 







was all very satisfactory to the 


Maified their readiness to take charge of the celebration at once. 
they did by attempting to yale all the officers and by 
ig’ themselves salaries, which the Board of Finance was called 
é That body was weak enough to yield in part to 
probably paid salaries without any a a 

in =“ However, the board’ became ‘rebellious undér’ the 


winter grabeaip gid ; 


hard work, and has still the responsibility of success or 


commissioners, 
awh en they came to Philadelphia at the opening of the 
tion, generously sanctioned what had been done, and | 


’ »of the commissioners, and dete! torresist.. The 
would 


Have*been to have a yoy law, but 
srelyctance to e Centennial 
; its business dae On courts, 





lore, resolved 







indignation has } ee 


opinions, and the are sy Aa 


ce, 80 bo there the we ‘or the 






future time recelve ll ; vation: nite 
The annual convention of the Aili Society of Civil 
eers has been being ‘read and discussions 





held, papers 
Place in the judges’ pavilion in the Exhibition 












grounds, while the annual meeting of the society took place 
at at the}Franklin Institute. The convention has been attended 
by most of the leading civil engineers of America, and Vice- 
President Theodore G. Ellis delivered an address descriptive 
of the progress made in engineering during the past century. He 
maintained that America possesses the railway, the finest 
— ger steamboats, bridges with the longest spans, the deepest 
‘oundations, and the only successful suspension Pang tye 
in the world. As to the future, he predicted that 
would supersede the motive power now employed, and aluminium 
would be the metal used to replace iron. A discussion took 
place upon a paper read by Mr. Charles Bender, of New York, on 
the economy of continuous girders in bridge buildi 
Henry Pettit, of Philadelphia, then read a paper descriptive of 
the Exhibition buildings. In the evening a reception was given 
to the society by the members resident in Philadelphia, at the 
club house of the Union League. About three hundred gentle- 
men were present, and a very agreeable evening was spent in 
social intercourse, and an opportunity afforded to the foreign 
engineers present of making the acquaintance of their American 

essional brethren, many of whom are so well knowm by 
reputation on the other side of the Atlantic. Sir John Hawk- 
shaw, Mr. Barlow, and Captain Douglas Galton were the English 
representatives of the London Institution of Civil Engineers, 


several of the American gentlemen present being also members. 


of that body. ° 
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On the next day the society occupied the day with i i 
the Exhibition, and ager for the operations roe 
ae: ees machine, and of the American Dredging 


pany. 
On the su ing daya very long session was held in the judges’ | will 
rend tebdpeooone ing the greater portion of the time, | spindles, rev 
emanate 


pavilion, railroad pying 
and short were read on the waves of translation that 

Gaun o eakarenged erllicn, axl 0 unliceataeree stream gaug- 
ing in connection with rainfall observations. Short discussions 
on the Croton Waterworks and improvements of the mouth of 
the Mississippi closed the session. In the evening the members 
of the society and the foreign engineers were most hospitably 
entertained Suialle H ees ot We fe 
Rit uare, where the guests fully enjoyed the oppor- 
tunity them of i ing the numerous and beautiful 
works of art which Professor Rogers has collected. Unfortunately, 
the acoustic properties of the j ’ pavilion are very defective, 
and, combined with the noise of the trains which pass close to the 
door, rendered the speakers almost inaudible ; but on behalf of 


the foreign engi in this city, I must tender my thanks to 
the American Society for the attention and courtesy with which 
we have been trea’ 

Considerable 


dissatisfaction is expressed by exhibitors at the 
system of awards by the Commission. Only bronze 
medals will be awarded, the relative merits of the articles deemed 
worthy to receive a medal being only distinguished by a written 
certificate which will accompany the medal. As international 
exhibitions are only valued by exhibitors as advertising mediums, 
this is a most i arrangement, as every recipient of a 
medal will be enabled to that his received a 
bronze medal at the Philadelphia Exhibition, that being the 
highest class of medal awarded. The certificates will be most 
probably worded in a very: general manner, and will be worthless 
for advertising purposes. If the cost of gold and silver medals 
precluded their adoption, and as paper currency is in vogue here, 
could not some system have been devised for issuing certificates 
printed in gold, or silver, or even in various colours ? 

In order to place the Canadian exhibitors on a better footing, 
the Dominion of Canada has offered gold, silver, and bronze 
medals to be awarded the exhibitors from that colony, 
and the British judges have undertakenjto distribute these medals. 

Among the numerous collections of American machine tools in 
the machinery hall, perhaps the most delicate and accurately 
finished are those made by the Pratt and Whitney Company, of 
Hartford, Conn. This is an extensive concern, giving employ- 
ment to about 600 men, and is, I believe, very complete in its 
arrangements. The company elaim for their tools exactness of 
workmanship and adaptation to the end sought, simplicity in 
design,.convenient arrangement of parts, and accuracy in fitting. 
No emery is used for fitting, all sliding surfaces being scraped to 
a bearing ; all the actuating screws are of steel. Nuts, screws, 
and wrenches are case-hardened, and all journals run in cast iron 
boxes lined with Babbit metal, compressed after being cast into 
the shells. In some cases the shells are plugged with Babbit metal, 
instead of presenting a face wholly of that material. Friction 
clutches are used for reversing the motion on countershafts, and 
for starting and stopping the tools, The spindles of the majority 
of the machines are of steel. The foot-stock spindles of the 
lathes are held by a clamp that embraces the spindle firmly on 
all sides, insuring exactness of centre. The cones of all the lathes 
are turned and finished inside as well as outside, to balance them 
and insure steadiness at high rates of speed. The screw- 
cutting lathes have independent worm gear and friction feed, 
driven by gearing that may be instantly thrown out to allow the 
spindle to run free ; and both the turning and the screw-cutting 
lathes, with weighted or gibbed carriage, have unusual length of 
bearing in the carriage and very large spindles. The gibbed 
carriage lathes are furnished -with Pratt’s patent tool post, 
which is capable of accurate vertical adjustment without loosening 
the tool in the post, and yet possesses perfect rigidity. All the 
gibbed carriages are gibbed their whole length on the outside of 
the bed. The Pratt and Whitney Company devote a good deal 
of attention to gunmaking and rifling machinery, of which they 
have supplied a considerable quantity to the Prussian Govern- 
ment. A very elegant tool of this class is a rifling machine, 
for rifling gun barrels with a uniform twist, from one turn in 
20in. to one in 36in. The cutter rod carries from one to three 
cutters, as the rifling is four, five, or six to the circumference, 
An adjustable feed stop gauges the depth of the rifling, and the 
racks, which are of steel, are double, to take up all backlash, so 
that the cutters cannot ride on the lands. An oil pump feeds 
automatically at each end of the stroke. The carriage is gibbed 
on the outside of the long slide, allowing free access to its work- 
ing parts ; weight, 1600lb. The spiral twist is given to the cutter 
by means of an inclined plane, the rate of twist being altered by 
varying the angle of the plane. This tool can rifle a barrel 4/in. 
long ; the cutter traverses one groove at each stroke, making a 
cut of the desired depth; the ratchets have to be changed to 
suit the number of grooves required. I shall send you a 
photograph of this machine shortly. In connecting with the 
gunmaking machinery is a cartridge-varnishing machine. The 
design of this machine is to coat the interior of metallic rifle 
shells with an impermeable elastic varnish that will prevent 
chemical action between the salts of the gunpowder and the 
material of the shells. The result is to insure the preservation 
of the shells, and of the quality of the cartridges, for an inde- 
finite period. The operation is also adapted to the preparation 
of once discharged shells, making them available for re-charging. 
The shells are placed in a hopper, several hundred at a time, and 
fed singly into apertures in a revolving wheel, the axis of these 
apertures being parallel with the spindle on which the wheel is 
mounted, forty passing through the different stages of the pro- 
cess at once, at the rate of 2000 or more per hour. Beside 
revolving around the central spindle, the shells are rotated in the 
chucks which hold them, to prevent the accumulation of the 
varnish in any one spot, and to insure its being spread evenly. 
This rotary motion “sets” the varnish, which should afterwards 
be hardened and thoroughly dried, by means of a sheet iron 
furnace, that may be readily heated by steam pipes, or in any 
other convenient manner. One operator may attend two or 
three machines, as all the motions of the machine are entirely 
automatic, including an effective stop motion, that acts promptly 
at any obstruction. To insure uniform results, the temperature 
of the room in which the machine is used should be maintained 
as nearly as possible at 70 deg Fah., and the air should be dry 
and free from dust. The machine may be adapted to shells of 
any calibre; weight, 1800lb. An important tool for gun- 
making purposes is that used for shaping irregular forms, such 
as lock plates, &c., which have to be exact duplicates 
of a standard pattern. For this purpose the Pratt and 
Whitney Company use a two spindle profiling machine. 
The improvement in the tool exhibited, consists of Parkhurst’s 
patent device for cutting formers or patterns without reversing 
the fixtures. With this improvement, to produce the forming 
pattern, the model piece is secured in the place and position 
afterward occupied by the work to be machined, and the piece to 
be cut for the forming vattern is placed in the position it will 








necessary The gearing 
moving the table and cross-slide is adjustable by means of double 
gears, set. to prevent backlash by two independent adjusting 
=. and also by a odiapeombh adjusted in the same manner. 

is arrangement is indis le to secure perfect accuracy in 
cutting irregular forms, especially in turning corners. The No. 1 
two-spindle machine has an area of table of 10}in. by 8iv., 
distance between top of table and under side of cross-head 
3in., and distance between centres of guide-pin and cutter also 
3in. The No. 2 two-spindle machine has an area of table of 
ldin. by 12in., distance between top of table and under side 
of cross-head 4}in., and between centre of guide pin and 
cutter 4jin. The cutter will profile or surface work to-the 
extreme limit of the table area. The height between table and 
cross-head may be increased, if so required when the order is sent. 
The horizontal revolving head drilling or chucking machine is 
useful for ing gunstocks or other work in which holes and 
shoulders of various sizes have to be made, without removing 
the work from the face plate or chuck. The number of spindles 
may be varied as required, the tools they hold* being presented 
successively to the work, a very ious arrangement being 
employed for revolving the barrel and holding it securely in its 
place while the tool is in operation. Six varieties of milling 
machines are exhibited, the largest sizes being intended espe- 
cially for the heaviest gun and sewing machine work, and the 
specimens of work shown as produced on these tools are excel- 
lant. A number of screw-cutting machines are also shown, the 
most interesting being one for cutting very small screws from 
wire for gun locks and sewi ines. This tool has a revolv- 
ing turret head holding all the tools for making the screw with 
the exception of nicking or slotting the head, which is effected 
on another machine. The Parkhurst patent wire feed attach- 
ment is adapted to rods up to jin. diameter. It feeds the wire 
forward to a length regulated by an adjustable gauge-stop held 
in the turret, and the same movement that brings the wire for- 
ward closes the jaws of the chuck, holding the wire firmly. The 
reverse movement opens the jaws to receive another length. 
These movements are performed instantaneously without 
stopping the machine, so that the use of the device results in a 
great saving of time. This machine is suitable for making 
screws from yin. to ;;in. diameter. The cone carries a beit 
l}in. wide. The countershaft has a speed of 310 revolutions, 
and carries pulleys 8in. diameter. 

The company exhibit several lathes of different dimensions, 
one of the best being a 16in. weighted engine lathe. This size 
of lathe is well adapted for general work, swinging 16in. 
over the bed, and 8in. over the carriage. The spindles are 
of steel. The front bearing of the live-spindle is 3}in. long 
by 1#in. diameter. The boxes are of cast iron, lined with best 
Babbitt-metal. The cone is turned inside and outside, to balance 
it, and is driven by a belt 2}inches wide. With the usual set 
of gears, screws of from 3 to 48 threads to the inch can be cut. 
This lathe is furnished with Slate’s taper attachment, by means 
of which an article can be turned or bored of any desired taper. 
By its use it is not necessary to place the lathe centres out of 
line ; the varying length of the pieces turned does not affect the 
taper; the degree of taper desired may be accurately adjusted 
by a graduated scale on the attachment, so that no preliminary 
or trial cuts are necessary; it is as well adapted to turning 
tapering holes on chucked work as for the outside of work ; and 
it may be readily released from operation without removing any 
part of it from the lathe. It has always given perfect satisfaction. 

The grinding lathe is adapted for a great variety of work, such 
as sizing reamers—straight and taper—arbors, bushings, rings, 
plugs for templates, and niany other articles, finishing equally 
well the periphery, ends, and sides. The carriage feed of this lathe 
is either automatic or by hand, the reversing being accomplished 
by means of bevel gears and a clutch connected with the feed rod. 
The extra countershaft has a drum for driving the grinding 
wheel. The Slate taper attachment is placed on the lathe for 
finishing tapering work. The ways of the bed are covered on 
each side of the carriage with composition guards attached to 
the carriage, protecting the ways from dust a distance of 36in., 
and the taper attachment and reversing gears are similarly pro- 
tected by hinged coverings. Dimensions: Length of bed, 6ft.; 
swing over bed, 13in.; swing over carriage, 6in.; grinds in length, 
3ft. 10in.; weight, 950 Ib. 

The pillar shaper, or, as it is sometimes called, the compound 
planer, is a handy tool, useful for a variety of jobs, particularly 
adapted to die work, and in a large proportion of cases a substi- 
tute for the ordinary and mure expensive shaping machine, The 
engraving shows a 10in. machine, which stands on a hollow 
column, the base of which measures 36in. by 27in. Even the 
gearing is inside of the pillar and out of the way. The stroke 
may be graduated to any point within its extreme limit, the 
cutter-slide has a quick return, and the cross-feed is automatic 
and adjustable. All the slides and bearings are fitted perfectly 
by scraping, the nuts, screws, and wrenches are hardened, and 
the construction is excellent and accurate throughout. The 
following is a list of weight and dimensions, including counter- 
shaft and vice:—-Extreme length of stroke, 10in.; traverse of 
bed, 16in.; between table top and bottom of slide, 114in.; weight, 
1700 Ib. 








Tue CIvIL AND MECHANICAL ENGINEERS’ Society. —On Saturday 
last the members and friends of this society, by the kind permission 
of Mr. David Kirkaldy, visited his well-known Testing and 
Experimental Wor! , Southwark-street, S.E. Upwards of 
thirty gentlemen availed themselves of this favourable opportunity, 
and each, upon signing the visitors’ book, was presented with a 
programme of the different divisions of the museum of specimens. 
The past presidents of the society who attended and took a i 
interest in the visit were Messrs. G. E. Eachus, M.I.C.E.; B. 
Haughton, M.I. Ingénieurs Francais; J. B. Walton, A.I.C.E. ; H. 
Valpy, M.I.C.E.; C. W. Whitaker, A.L.C.E; G. W. Willcocks, 
A.IC.E. Amongst the other visitors and friends were Messrs. 
J. B. Costello, Groves, Toplis, Barfield, and Love of the 
Great Northern Engineers’ staff; and Messrs, Ellis Hill, 
Humby and Bancroft, and many other well-known members. 
Mr. Kirkaldy’s patience must have been taxed very much to 
answer the innumerable questions put by the various gentle- 
men, and he specially broke two separate specimen bars to 
illustrate the elasticity and ent set. Amon; 
thousand specimens of steel, iron, bronze, timber, ing, canvas, 
&e., that he has tested, one especially was the centre of interest, 
i.¢., @ well-known specimen of cast iron known by the men as the 
“man’s leg,” owing to its having a centre bar six smaller ones 
of wrought iron cast into the body of the metal, This ingenious 


way of strengthening cast iron is an advance outcome of the 
American genius that invented the wooden nutmegs, After a 
visit of goane Chap Wasp henet Suntion, So peed > 

ing @ vote of thanks to Mr. Kirkaldy for 
qanner in which he had 


broke up, 
fi e kind and patient 
conducted them over his works, 





South KENsincton MuszuM.—Visitors during the week ending 


July 8th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Musctm, 17,319; mereantile marine, building 
materials, and other collections, 10,169, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 5320; 
mercantile i and other collections, 1830. 
Total, 32,578. Average of week in former . 
16,466. Total from the opening of “Museum, 15,355,171. 


GERMAN AND ENGLISH MiLis.—In the recently published first 
part of the report of the Breslau Chamber of Commerce for last 
year, are some interesting remarks on the relative industry of the 
employés in German and English mills. The report says that the 
wages now paid in Germany are about the same as the employers 
have been obli to concede duri Soaen Seer Se ore 
On the other hand, however, not only have the industry and skill 
Hs ete gong ey Lang pd ary me pall 

vance of wages, but, on the contrary, the emplo; io not aj 
even to have recovered their former Lesevest tn thal work and 
application to it, although greater attention has been manifested 
recently, in view of the growing stagnation of trade. The report 
ag on to say that a reduction of wages is not desirable, but it is 

be wished instead that the German workpeople would a 
greater aptitude, in order that their masters might be better able 
to in the markets of the world. “All the International 
Exhibitions,” continues the report, “and especially the Paris 
Exhibition of 1867, have demonstrated that the working classes of 
England, our most im: t industrial competitors, os much 
more in a given time than their German compeers. an English 
cotton mill about seven employés are engaged for every 
while in See: ens Alsace, from ten to 

for the same work ; and yet, notwith- 
nnel, more work is turned out 
-day of ten hours than from the 
mill in twelve hours. It is self-evident that,the socialist- 
democratic agitation for a reduction of work and an enchancement 
of its cost could be nowhere more inimical to manufacturing pre- 
aaa or ruinous to export trade than in Germany.”—Capital 
and Labour, 


Harp Monry.—No sovereigns were coined at the Royal Mint in 
London in 1875, a thing which has not mor in any one of the 
preceding seven years. But there were 2,122,000 sovereigns coined 
and issued at the Sydney branch of the Royal Mint, and 1,880,000 
at the Melbourne branch ; and no less than £2,726,000 in Australian 
gold coin was sent into the Bank of England, available for issue 
ere. There were 516,240 half-sovereigns coined at our Royal 
Mint in the year. A large amount of light gold coin, withdrawn 
from circulation, was sent by the Bank of England to the Mint for 
re-coinage. Silver coins to the amount of nearly £600,000 were 
struck in the year, and the issue exceeded £700,000, one-tenth of 
which was transmitted to the colonies. No crowns were coined. 
The coinage of half-crowns, which was resumed in 1874, continued 
in 1875, and in the latter year above 1,600.000 were issued. Above 
1,100,000 florins were coined in 1875, and 4,356,000 shillings, and 
3,255,000 sixpences. Above 3,000,000 threepenny-pieces were 
issued ; but the demand for these coins has diminished. e Bank 
withdrew from circulation in the year worn silver coin of the nomi- 
nal value of £143,000, and returned it to the Mint for re-coinage ; 
and a further amount of £11,000 was withdrawn in Scotland, and 
nearly £20,000 in Australia, Owing to the low price of silver, the 
profit on the silver coinage alone reached £61,757, which is more 
than the whole expenses of the Mint. The profit on the bronze 
coinage account is still greater. The bronze coinage of the year 
was very large, and there seems to be a steady increase in the 
demand for it, There were nearly 12,000,000 pence coined, and 
above half as many halfpence, It became necessary to have thirty- 
one tons struck under contract by Messrs. R. Heaton and Sons, of 
Birmingham ; these coins bear the Mint mark ‘‘ H” on the reverse. 
The Deputy Master of the Mint, stating the above facts and figures 
in his report, expresses his regret that the Mint, with its obsolete 
structure and inefficient machinery, has been unable to execute 
even the comparatively limited amount of coinage required. He is 
able to state that counterfeit coining has of late diminished. The 
only really successful imitations are made of gilded platinum, some- 
times with a rim of pure gold, and are of correct weight, and have 
a good ‘‘ ring,” but when the gold wears off the platinum is dis- 
closed. In most cases, however, the best test for a suspected coin 
is to — it against a piece which is evidently genuine ; the instru- 
ment called a ‘‘ detector,” used for bending coin, does not prove 
that a coin is not genuine, neither does “ringing it,” for genuine 
coins may easily be rendered dumb by a crack,’ Counterfeit silver 
coins are most easily detected through the difficulty of imitating 
the “‘ milling” or “lettering * on the edge.—Capital and Labour. 


METALLIFEROUS MrnEs.—The report of Dr. Foster, the Govern- 
ment inspector of metalliferous mines for the Western District, 
comprising Cornwall, Devon, Dorset, and part of Somersetshire, 
has just been issued for the year 1875, Comparing the statistics 
with those of 1874, there isa considerable decrease in the number 
of persons employed in the mines, and, as a consequence, in the 
quantity of miveral raised. The total number of persons employed 
in 1875 was 22,520, against 25,292 in 1874, showing a decrease of 
2772. Of these 11,968 in 1875 and 13,316 in 1874 were employed 
underground. The great bulk of the mining population is in Corn- 
wall—namely, 19,524 in 1875, against 22,117 in 1874, Altogether 
there were only forty-seven boys between twelve and thirteen years 
of age working underground, and 965 between thirteen and sixteen ; 
these figures showa decline upon 1874, In the produce of the 
mines, copper ore is returned at 53,529 tons tor the year, heing a 
alight decrease upon 1874; black tin (the ore sold in the stone being 
estimated), 12,043 tons, against 12,594 in 1874, The tin produce 
is confined almost exclusively to Cornwall, but of the copper 
14,492 tons were raised in Devonshire. The iron ore raised 
amounted to 60,955 tons, compared with 96,553 in 1874; the great 
bulk of the iron (42,000 tons) comes from Somersetshire, and the 
falling off in produce is owing to the closing of some Cornish iron 
mines, which in 1874 sent out 37,649 tons, but last year are credited 
with only 9034 tons. Devonshire produced 17,587 tons of iron ore 
in 1874, against only 9994 tons last year. The next la’ products 
are pipeclay and potters’ clay, which are classed together, and are 
raised in Devonshire and Dorsetshire. The total product was 46,686 
tons, showing a falling off of 1086 tons. The reduction was in 
Dorsetshire, Devonshire having i d the output from 23,546 
tons in 1874 to ef in we pha should A —— a that 
tho the raising 0: titers’ clay comes under Dr, Foster’s sur- 
vellinon china clay, PR ese raised in Cornwell, is excluded from 
it, because it is worked in open pits or quarries, and is therefore not 
considered to be mining proper. Cornwall is credited with three 
and a-half tons of silver ore, and there are fourteen other miners, 
in various small quantities ; manganese is down for 3725 tons ; lead, 
2883 ; zinc, 2988 ; arsenic, 3783 ; and arsenical pyrites, 12,948 tons. 
The reduction of the number of hands employed in Cornwall was 
chiefly in tin mines, and was owing to the heavy fall in the price 
of the metal, the average standard for which declined from 
£7 Os. 7d. per cwt. in 1872 to £4 2s. 11d. in 1875. The average 

es of underground miners (tutwork) were £3 10s. for a month 

of four weeks, but they do not work more on an average than five 
shifts of eight hours each per week. Dr. Foster gives an elaborate 
analysis of the accidents in the mines under his charge, and the 
causes so far as they have been ascertained, There were during the 
year forty-four fatal accidents, causing forty-six deaths, 
Whose figures are slightly less favourable than in the two previous - 
years, but Dr. Foster considers this to be due to the accidents being 
more regularly reported under the new Act. No fewer than sixteen, 
or more than one-third, of the accidents occurred in shafts, and 
thirty-eight out of the total of forty-six happened underground, 
In addition to these there were eighty-five non-fatal accidents, 
are which ‘were wd and twenty of those occurred 
while blasting, caused chiefly by the use of iron tamping bars and 
loose powder, 
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a il PORE cg eee eo 

IR, —We e article on the-Lean Collection at South 

coe Se July 7th, that you invite us to state 
we obtained the Symington engine, and what 

we did to reinstate it, We therefore beg 


(Copy.) 
B, Woopcrort, Esg., Dr. T0 JOHN PENN AND Son, 
Jan, 4th, 1855.—Reinstatement of small condensing engine, 
consisting of the boy te adjustments and necessary works. 


a new wrought iron p! rods, turned all over and fitted 
into old 2 turned on do., to receive joint pins 
for chains, new joints of red and white lead to the 2 
cylinders and grinding in steam and eduction valves. 2 new 
wrought iron 


turned with end bearings for guide rods, 
re and shaped, 4 wrought iron guide rods, each screwed at 
th ends with nuts ta aud fitted, filed up, &c. 1 wrought 
iron cross stay for e rods with 4 holes drilled for do. and 
fitted, 4 new wrought iron guide rods, each screwed at both ends, 
with nuts ta and fitted on, filed up, &c. 1 wrought iron cross- 
stay, with 4 holes fitted, &c., for the above. 2 wrought iron 2 
ended levers turned and fitted, and each with boss ‘in centre bored 
and fitted on to steam valve spindles. Fresh turning down ends 
of old spindles to fit levers, 2 new single wrought iron levers for 
eduction valves, fitted on to spindles of do., ing down 
old spindles for the same ; 4 new wrought iron double-jointed rods, 
with each end drilled for pins, wrought pins at both ends 
t.irned and fitted with sma! ee »p pins, &c. 2new ht 
iron single ended levers, each with boss, bored and fitted, lips 
forged into do, and fitted to tappet levers, 2 new wrought iron 
tappet levers, each with boss at one end, turned, bored, &c. 1 
wrought iron stay with holes drilled for pius to tappet levers. 
4 wrought iron pins turned for do. with wrong iron washer 
oes =~ wade Git (at'b — Tage aeke nut at the 
other, 1 new side of brass: iving-w! consisting of 
circular rim and 4 arms cast within do. in one piece, the rim 
turned all over and 2 holes drilled in do. for bolts of connecting 
chain, centre boss bored for spindles, fi &c. 1 featherway, cut 
wrought iron feather filed and fitted into do., 1 new wrought iron 
spindle for driving-wheel, turned all over and fitted into centre of 
do., featherway filed, wheel hung and fitted on do., feather let in 
and fixed, bearing turned on each end of spindle, 2 brass bearing 
brackets, planed, bored out for end bearings of spindle, oil holes 
drilled in top part, also 2 holes drilled through each for screws ; 
4 in. coach screws, with hexagon heads, and turned and filed up 
for holding brass brackets, 1 new wrought iron tappet spindle, 
with joint at one end to receive lead ce with double joint, 
featherway planed at the other end to pass through bracket. 4 
sore ins for do, bored, turned, and fitted, steel set screws to 
each hole, drilled through each for setting levers ; 2 wrought iron 
—— brackets, bored and fitted to spindles, one of each with 
eather cut and feather fitted, 1 new brass wheel 5}in. in diameter, 
turned, bored through centre to fit a spindle, featherway 
fitted, 4 arms cast in do. filed all over, 1 hole drilled in do. to 
receive and connect with chain. 1 new chain formed of brass 
plate, links, pair and single, alternately drilled and riveted by 
wrought iron rivetings, 1 small steel bolt snd nut for fastening 
chain to tappet spindle, 1 new driving chair. 13ft. long, of brass 
lates, pairs and single, riveted with iron wire as before described. 
t. Zin. brass rod for connecting chain together, 6 single joints of 
brass, tapped and screwed on ends of rod, 2 brass couplings with 
right and left-handed screws for connecting chains to crossheads, 
1 new wrought iron beam for connecting to and working air pum 
buckets with circular onds, turned boss in centre, bored and Atted, 
keyway eut and key fitted, 4 steel stays for do. fitted complete, 4 
holes drilled to receive boss chain, and with steel screw fitted to 
each, 2ft. of brass plate link, chain as before for air pump 
buckets, gear, &c. new air pump rods of stout brass wire, 
screwed, fitted, and fixed on to old air pump buckets, 4 
wrought iron globed pins, with steel set screws, and small 
cross pins for connecting chains to air-pump rods, 1 new 
wrought iron spindle, turned and fitted to a beam, with bearin 
at each end. 2 brass-bearing brackets, turned and plan 
to fit on ends of spindle, oil. holes drilled, and also drilled 
for screws for holding up do, 4 countersunk headed screws for 
fastening the above. 4 wrought iron stays, 2 holes drilled in each, 
for strengthening framework, 8 1}in, screws, No, 14 for holding 
do. 2 wrought iron paddle-shafts, turned and fitted into centre 
wheel, 2 loose co!lars to each turned, &c., with small keeping pins, 
bearings turned on each end; 4 ratchet wheels of brass turned, 
bored teeth filed out and finished and fitted complete, 2 on each 
dle-shaft, 4 steel pawls, with steel pins for the above, with 
oles drilled for stop-pins, steel stop pins fitted on; 4 brass flat 
—- for do., the whole fitted up complete ; 2 cast iron centre 
wheels (one to each shaft) for carrying pawls and springs turned all 
over, bored to fit shafts, featherway cut to each, wrought iron 
feathers fitted, &c, 4 brass-bearing brackets bored, turned, and 
planed to fit paddle shafts, oil holes in each, 2 holes in each for 
screws to fasten do, ; 8 § coach screws, with hexagon heads forged 
on do,, and turned and fitted up for helding backets, 2 cast iron 
de pulleys, 5in. diameter, with 1 groove turned in each for chain, 
red to fit pins loosely, 2 wrought iron pins turned to fit do., 2 
wrought iron stays, each made in halves, planed at each end to fit 
framing for carrying cylinders, bored out complete to fit cylinders, 
holes drilled for studs, 8 holes drilled in the whole for bolts for 
fixing do, to frame, 4 wrought iron studs, with two nuts to each, 
screwed and tapped ; 4 wrought iron studs with 2 holes to each, 
turned and fitted complete; 8 holes drilled extra in stays for 
wrought iron studs, 8 3 in bolts and nuts for stays; 8 brass 
stuffing-boxes with ds complete, thread cut on outside 
of each, turned and bored with two brass nuts, tapped 
and _ on yo iat of = framing for ying the entire 
gear of engine, er in parts partly jointed 
pains and all the shuentl machinery carted to Gatacaeian’ 
buildings, also graining and engraving plate. 1 new wrought 
iron rps with angle iron pieces for fastening do. drilled and 
screwed on. 





THE INSTITUTION OF MECHANICAL ENGINEERS, 


Sir,—As the annual meeting of the Institution of Mechanical 
Engineers will soon be held, a description of its objects and con- 
stitution would be acceptable to many of your readers, and perhaps 
— benefit Ly = oe itself. at such gatherings 
we hear very li about it through the speakin 
generally the members, although = of Aha popular object 
of ambition, « ‘‘ handle” to one’s name, seem to shun public notice 
by seldom using it on either their works or in their writings. 
et the members of the sister institute invariably attach it to 
theirs, in consequence of which the abbreviation O,.E. is un 
by every man of average intelligence, whereas outside the engineer- 
ing profession the name is “legion,” of even educated men, who 
would not blush to confess their inability to decipher the initials 
M.I.M.E. Originally I believe they were intended to show that 


the person using them was a mec! 3 but - 
: 7 ng engineer 34, now-a-days 


ik nobody would be rash enough to trust interpretation 
for knowledge of a member’s buskeons, 2 
From what I have seen, any worker in metals, from an 





down to a maker of spring mattresses, who can testify thut bh 


known by three members, may be admitted. True, there is the | 
ballot; but is it nota mere form? A note at the foot of each ballot 
list instructs the voter to cross out any name objected to, and to 
return the list otherwise una'tered to the office, Well, if the 
candidate be known to the voter some idea may be 
formed of his fitness for admission ; but if he be unknown, 


for one member who does know the candidate there will be twenty 
who do not, and therefore twenty votes to one in his favour ; hence 
the less a candidate is known, the better chance has he to be 

Otherwise a voter must cancel all unknown names on 
his list, which would be a most unfair [gown y A 

Now I should like to know what the council think constitutes a 
mechanical engineer, and where they draw the line. Also whether 
individual merit is an essential qualification, and if so, how it is 
ascertained. ‘ 

Some years ago there appeared in your Mr. Editor, an 
article advocating the lead pesaandiln of the professions, civil and 
mechanical and engineering, as is done with divinity, law, and 
medicine ; but so intimately are they connected with such subjects 
as architecture, that it would be extremely difficult to prevent 
clashing with other branches if it were done, In lieu of this, how- 
ever, I pro; that those members of the institute who possess 
certain qualifications, known either by active service or examination, 
should sign themselves M.E. and the others M.I,M.E. as before. 

The fact that a man is the owner of engineering works does not 
make him an engineer any more than the possession of a sailing 
vessel would make him a sailor; and it would be better for the 
institute if some distinction were made between these nominal and 
actual engineers, as that mo ag to be made between associates 
and members, At present an honour easily re — 


esteemed, 
July 11th, 
CONDENSATION AND THE ECONOMICAL LIMIT TO EXPANSION 
IN STEAM CYLINDERS, 


SS Northcott, in his letter in THE ENGINEER of 7th inst., 
has asked me to explain my statement that ‘‘in calculating the 
power developed by a steam engine, with reference to the quantity 
of heat, or water consumed,” the indicator diagram does not repre- 
sent the whole of the power exerted. Let us then consider the 
case of a vertical non-condensing engine. The piston, in making 
its up stroke, is acted on by the pressure of the steam on its under 
side, and by the pressure of the atmosphere and piston rod on its 
upper side. As it rises, it moves two weights, one equal to the 
pressure of the atmosphere, and the other equal to the pressure of 
the piston rod, through a distance equal to the length of the stroke. 
In moving these two weights work is done, heat is converted into 
mechanical energy, and steam is condensed. Now, if a calcula- 
tion were made to ascertain the quantity of steam which would 
have to be condensed to supply the heat equivalent to the work 
done, on the assumption that the only work done was that done in 
lifting the weight of the piston rod, it is evident that the quantity 
condensed in lifting the weight of the atmosphere would appear 
to be steam wasted, or unaccounted for on theoretical unds, 
whereas, in reality, it has done its duty equally with the other 
portion. The quantity thus apparently wasted will depend on the 
ratio between the back pressure and mean effective pressure ; hence 
the importance of taking this ratio into consideration, when com- 
paring the records of experiments, becomes evident, I hope I have 
made my meaning clear. MIcHL, LONGRIDGE. 
July 12th, 


S1r,—In dealing with quantities which involve more than two 
variables, a considerable amount of care is required in order to pre- 
vent error in calculation. I believe that if Mr. W. Beaumont had 
realised this necessity of caution in the use of the formule in his 
possession he would have hesitated in committing to paper his 
theory about expansion, The process by which writers on thermo- 
dynamics have been able to render the subject easy of handling has 
been the reduction of the formule into simple terms upon given 
conditions, Mr. Beaumont takes the formule, but omits the con- 
ditions. It is this omission which is undoubtedly the cause of the 
cloud he has raised, so that his arguments are built upon false pre- 
mnises, and therefore lead to erroneous conclusions. 

I need not do more than give an illustration from his letter pub- 
lished in THE Encrneer of the 30th ult. By the use of a well- 
known formula he makes 1 cubic fuot of compressed air at 105 1b. 
superpressure expand so as to occupy 4 cubic feet at 15 1b. super- 
pressure. Having done this, he epplies a second well-known formula, 
and says that the same air at 15 lb, ce a will lose 394 deg. 
of its temperature. In using the first he omits the condition that 
the temperature must remain unaltered, and in using the second he 
forgets that the volume must be kept constant. By this means he 
gets his air into an impossible condition. His result, in fact, is 
startling, The compressed air he has evidently taken as at about 
64 deg. Fah. in temperature, so that the same quantity of air 
which at 64 deg. Fah. and 105lb. sapnrecnse occupies 1 cubic 
foot will at 64 deg.—394 deg., or —330 deg. Fah., and 15 1b. super, 
occupy 4 cubic feet, or will expand to four times its volume, As a 
matter of fact it will not expand at all. 

It is hardly necessary to go further. It is curious, however, to 
notice that he compares the initial and final condition of tempera- 
ture, and assumes a specific heat from which to calculate the heat 
expended, For the purpose of this calculation the specific heat at 
constant volume should have been taken—viz., 0°169, not certainly 
the a, 0°48, which gives a loxs of thermal energy of, as he 
calculates, 48,000 foot-pounds, or about 28,000 foot-pounds in 
excess of the total thermal energy contained in the original cubic 
foot of compressed air ! 

I may add that it is clearly laid down in the text books that, 
although an examination of the initial and final condition of the 
fluid will afford means for calculating the amount of heat lost, it 
affords no assistance towards determining the amount of work 
done, whieh is dependent on the conditions under which the 
expansion takes place, and may be less than, equal to, or, under 
certain circumstances, even in excess of, the heat lost by the fluid. 
In practice, of course, in the last two cases part of the work per- 
formed is derived from other sources, W. West. 

93, King Henry’s-road, London, N. W., July 10th. 














INSTITUTION OF CIVIL ENGINEERS. 
PREMIUMS AWARDED.—SESSION 1874-75. 
THE council of the Institution of Civil Engineers have awarded 
the following premiums :— 
1, A Telford medal, and a Telford premium, to William Hackney, 
ves | Gua Inst, C.E., for his paper on “‘ The Manufacture of 


2. A Telford medal, and a Telford premium, to Harry Edward 
— M. C.E., for his paper on ‘‘The Construction of Gas 
works, 

3. A Telford medal, and a Telford premium, to Alexander 
Richardson Binnie, M. Inst. C.E., for his paper on ‘The NagpGr 
Waterworks, with Observations on the Rainfall, the Flow from the 
Ground, and Evaporations at Nagpfir ; and on the Fluctuation of 
Rainfall in India and in other places.” 

4. A Telford medal, anda Telford premium, to George Frederick 
Deacon, M. Inst. C.E., for his paper on ‘* The Systems of Constant 
and Intermittent Water Supply, and the Prevention of Waste, 
with special reference to the restoration of Constant Service in 


Li 1.” 
5. X Telford premium to Jules Gaudard, O.E , of Lausanne, for his 
‘* Notes on the Consolidation of Zarthworks.” 

6. A Watt medal, and the Manby premium, to John Clarke 
Hawkshaw, M.A., M. Inst. C.E., for his paper on “‘ The c- 
tion of the Albert Dock at Kingston-upon-Hull.” 
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7. A Telford ium, to Professor Joseph Prestwich, M.A., 
F.R.S., Assoc, Inst, C.E., for his r on “‘ The Origin of the 
Cheshil Bank, and on the Relation of the existing Beaches to past 


Geological Changes independent of the present Coast Action.” 
8. 2 Telford premium to Josiah Timmis Smith, M. Inst. C.E., 
for his ** On Bessemer Steel ™ 
9 ‘A Tetford Apo to Charles Colson, Assoc, Inst. C.E., for 
his “‘ Details of the Working Tests and Observations on Portland 
Cement, made — the Construction of the Portsmouth Dock- 
E 


10. A Telford premium to Thomas Colclough Watson, M. Inst. 
C.E., for his ‘ iption of the Use of Fascines in the Public 
Works of Holland.” Jaye 

The council have likewise awarded the following prizes to students 
of the institution : : 

1, A Miller prize to Arthur Ernest Baldwin, Stud. Inst. C.E., for 
his paper on ‘ The Design and Construction of Lock Gates.” ’ 

2. A Miller prize to James Charles Inglis, Stud. Inst. C.E , for 
his paper “ Experiments on Current Meters and their Bearing on 
the Hydraulics of. Rivers.” ; 

3. A Miller prize to William Beswick Myers, Stud. Inst. C.E., 
for his ‘‘ Comparison of the various forms of Girder Bridges, show- 
ing the Advantages of the Schwedler Bridge; together with an 
elucidation of the Theoretical Principles of the same.” 

4. A Miller prize to Arthur Spence Moss, Stud. Inst. C.E., for 
his paper on “ The River Humber.” 

5. A Miller prize to William Patterson Orchard, Stud. Inst. C.E., 
for his x on '‘ Hydraulic Calculations relating to Water Pres- 
sure an alls to resist it, Gauging of Water, the Flow of Water 
in Open Channels and in Pipes.” : 

6. A Miller prize to Joseph Tysoe, Stud. Inst. C.E., for his 
paper on ‘The Manufacture of Illuminating Gas from Coal.” 

. A Miller prize to John Charles Mackay, Stud. Inst. C.E., for 
his paper on ‘‘ Concrete.” 





The following premiums have also been awarded for some of the 
original communications presented during the last session, on 
account of the science, talent or industry displayed in the considera- 
tion of the several subjects dealt with :-— 


1, A Telford medal, and a Telford premium, to Walter Raleigh 
Browne, Assoc. Inst. C.E., for his paper on ‘* The Construction of 
Railway Wagons, with special reference to Economy in Dead 
Weight.” 

2° A Telford medal, and a Telford premium, to William Caw- 
thorne Unwin, B.Sc., Assoc. Inst. C.E., for his ‘Investigation of 
the Motion of Light Carriers in Pneumatic Tubes, when the Air is 
in continuous or permanent Motion.” : 

3. A Telford medal, and a Telford premium, to Gilbert Richard 
Redgrave, Assoc. Inst. C.E., for his paper on “‘ Sewage Interception 
Systems, or Dry Sewage Processes,” 3 

4, A Telford medal, and a Telford premium, to William Shelford, 
M. Inst. C.E., for his-paper on “The Treatment of Sewage by 
Precipitation.” 5 

5. A Watt medal, and a Telford premium, to Gabriel James 
Morrison, M. Inst. C.E., for his paper on ‘‘ The Ventilation and 
Working of Railway Tunnels.” : 

6. A Telford premium to Charles Bontemps for his paper ‘‘ Ex- 
periments on the Movement of Air in Pneumatic Tubes.’ 

7. A Telford premium to Richard Spelman Culley, M. Inst. C.E., 
and Robert Sabine, Assoc. Inst C.E., for their paper on ‘‘ The 
Pneumatic Transmission of Telegrams.” 

8. A Telford premium to John George Gamble, B.A., Assoc. 
Inst, C.E., for his paper on “‘ The Brighton Intercepting and Out- 
fall Sewers,” 

9, A Telford premium to Wilfrid Airy, B.A., M. Inst. C.E., for 
his paper ‘‘On the Probable Errors of Levelling, with Rules for 
the tment of Accumulated Errors.” 

10. A Telford premium to Sidengham Duer, B.Sc., Assoc, Inst, 
C.E., for his paper on ‘‘ The Hydraulic Canal Lift at Anderton, on 
the River Weaver.” 

11. A Telford premium to George James t 
the Meteorological Society, for his Lag On the Floods in 
England and Wales during 1875, and on Water Economy.” 

12. A Telford premium to Charles Greaves, M. Inst. C.E., for 
his paper ‘‘On Evaporation and on Percolation.” 

13. A Telford premium to William Sugg, Assoc. Inst. C.E., for 
his paper ‘‘ On Hstimating the Illuminating Power of Coal Gas.” 

i. A Telford premium to James Nelson Shoolbred, B.A., M. 
Inst. C.E., for his paper ‘‘ On the Changes in the tidal portion of 
the River Mersey, and in its Estuary.“ é 

15. The Manby premium to David Alan Stevenson, B.Sc., fox his 
paper on ‘‘The Dhu Heartach Lighthouse.” : ‘ 

The council have likewise awarded the following prizes to 
students of the Institution :— 

1, The Miller scholarship to the Hon. Richard Clere Parsons, 
B.A., Stud. Inst, C.E., for his paper on ‘‘ The History and Theo- 
retical Laws of Centrifugal Pumps as supported by Experiment, 
and their application to their design.” 

2. A Miller prize to Arthur Ernest Baldwin, Stud. Inst. C.E., 
for his paper on ‘‘ Tunnelling in the London Clay.” 

3 A Miller prize to George Barclay Bruce, jun., Stud. Inst. C.E., 
for his paper on ‘‘ The Rio Tinto Mines Tunnel.” 

4, ‘A Muller prize to Richard John Gifford Read, Stud. Inst. C.E., 
for his paper on ‘ Metallic Veins, and on Works in conection with 
Tin Mining, and on the Dressing of Tin Ores.” 


Symons, Secretary to 
en th 


5. A Miller prize to Joseph John Tylor, Stud. Inst. C.E., for 
his paper on ‘* The Sinking of a Coal Pit in the Rhondda bie gr 
wit particulars of the means employed and of the cost of the 


work, 

6. A Miller prize to Joseph Tysoe, Stud. Inst. C.E., for his 
“Description of a Grain Warehouse and Malting, and of the 
Apparatus used for removing and distributing the Grain.” 

7. A Miller prize to William James Chalk, Stud. Inst. O.E., for 
his paper on “‘Some Methods of Screwing Piles, adopted in the 
Construction of the Withernsea Pier.” 

8, A Miller prize to Arthur Spence Moss, Stud. Inst. C.E., for 
his — on *‘ Underpinning, with recent Examples.” 

9. A Miller prize to Arthur Cameron Hurtzig, Stud. Inst, C.E., 
for his paper on *‘ Concrete in Marine Works,” 








THE Western Morning News states that Captain Oldfield, C.B., 
chief of the naval reserve at Devonport, the officer next in rank 
to the Admira!-Superintendent, has lately shown marked symptoms 
of mental derangement, and has been removed to the Royal Naval 
Hospital. : 

M. LEvERRIER, the Director of the Paris Observatory, lately 
offered to warn mining engineers and colliery managers, twenty- 
four hours in advance, of any variations of the barometer, with a 
view to prevent explosions of fire-damp, which had been noticed to 
take place after sudden and considerable diminutions of atmo- 
spheric pressure, He pow proposes to convey to agriculturists a 
general account of the state of the atmosphere, which will serve 
them as a guide in many farming operations ; but, as there are 
many purely local conditions to be taken into consideration in fore- 
telling rain, hail, or tempest, it is proposed that a local committee 
be formed in each department, consisting of nen who have devoted 
themselves, to the study of meteorology in that department, for 
the translation, so to k, of the general indications telegraphed 
from the observa’ to more precise and special information 
adapted to their own region. These committees will receive each 
day, from Paris, a sum nary of the genera weather observationr, and 
wil, while avai themselves of the previous investigations of 
their confréres, deduce the phenomena which may be expected in 
their own district. The departments of Vienne and Haute-Vienne 
have already their meteorological service, under the 


organised 
direction of MM. Touchimbert and Hébert, and they will shortly 
be followed by that of Puy-de-Dome, under M. Alluard, 
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the attendance is antici during the ing season. 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. | Me attendance fs an epee hel doer yew ewe 
keepers have banished visitors, and one of the best in- 
formed of our American contemporaries writes :—“ When 
attracted by the opening day cere- 
y,, speculators thought. their oppor- 
; See = i “| 
n the people dispe 
tised the condition of 
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iding in the. city during their short stay now 
int to find accommodation in the suburbs, or 
ig reported that the permanent in- 
np does hot now exceed 10,000 people, 
*.* We cantal Un ye x } ig-houses, fitted up near the Cen- 
Mates Ws ry “Ses viens): : wwe been ‘closed from lack of business.” 
that we regard this as a little hard on the 
were told that the Exhibition would offer such 
, that the Whole world would flock to Phila- 
| , and who in consequence fitted up hotels and 
F.8—Mesra, Be Salford, Manéhedter, wi bas eta. ments at considerable e It was not the réle 
you Bits 2 SP lal alate sh as e promoters of the undertaking to tell the simple 
FB. (Magdeburg) -Wilanks for toubinple, ° We regret the |elrctmméte er ene 

but, of course, we haldyou ANY 48 
































a) veh pt “are, to tise an expressive Yankee 
J. Wve lw on 7 ills hax Wee r and 3 pe weeng the 
appeared, A gootk toniprehensive workow ) Hed. was | seen at Paris or 
vim high a body itrmeeene wowed by befectad ameRe) an extravagant price for 
* pressure, ey ii ARAN ly eee in Europe was put on 
D. M.—We irould Nits “neice cvautheite med that no comparison 
ité tlysoutof our pe frcowrse,-| COLL. ! the Gentennial and preceding 
epti this vulegbut not % ‘refer to, There is Ot exhibitions. The ty was soon found to be unsound ; 

Wot i ce ae se ERR? Ferieg witch wilt PAI! but the facia eee delphia has been disappointed in 
Erratum. ‘a patent brake was dest her expectations p harvest from confiding tra- 
, cer The Rame of our corvespon~ | vellées, and that: noney is not being taken at the 

Fh ‘ WS ‘bata he Ex yn, are very far from representing the 

i AT Sh 34 ANY!) wil | Pe wy losses; are bad enough, but they are as 


‘ompa with the ignominy and disgrace 
erican officials appear determined to cover 


clearlyyto our readers that all exhibitions 
ps. | stall at the Centennial, for example, is 
more thax bratich establishment, maintained and 
worked at a heavy expense by the exhibitor. To assume 
that firms will send their goods purely to teach other firms 
how to make such things is a ridiculous blunder. Men 
exhibit from preeisely the same motives that induce them 
Sps in two $ shave, different towns, or in two or 
treets in the same city. We warned Euro- 
“would-be heavily overweighted by the 
ied by Americans ; and that they would 
:thatthe Americans as a rule have 
ge even their own department at an 
tion without bringing themselves into 
prious squabble at Vienna in 1873 may 
pple of this truth. We added that it 
er ‘the; circumstances, that they would 
the Centennial with credit to them- 

m to the exhibitors. For all this we 
very hard names indeed by a section of 
ress; This we anticipated, and par- 
s 4 very natural ebullition of temper. 
» the diseliarge of our duty, and with- 
Americais, and we can afford to smile 
hard names. Our reward, if reward 
it be, we find m: fact: that’ Europeans have prudently 
” | stopped at-home,:and that all our prognostications are 
being daily fulfilled. Lest it should be assumed that we 
derive our information from English and prejudiced lips, 
wé shall coritent ourselves*with telling our readers what 
the New York Herald of June 23 has to say concerning the 
recent pegs st events, We learn then from this paper 
that ‘the “United Beale “Commission and the Financial 
Board are at daggers dtawn. “There is a skeleton in 
every closet,” says our doxitemporary, “and the Centennial 
skeleton ‘is the irreconeileable conflict between the United 
States Commission and the Financial Board.” The Vew 
York H. compares the. various official departments to 
| Barnum’s “happy family,” and goes on to say :—*“ At the 
close of the Exhibition -we*shall seé the happy family 
rather miserable, Anjjenterprise so grand, so novel, and 
involving 80 bes nsib is certain to be attended 
“py blunders’ Of mis ent, neglect. of detail, extra- 
| vagance, and possibly with abuses of power. When it is 
terminated, and the accounts which are-now concealed are 
to.be rendered to the public, the managers are bound to 
fin a contest of recrimination. The power is divided, 

d the two rival heads will seek to shift the 
of the blunders‘on each other, There is a 
‘Centennial. sty now which may produce a 
next winter. The Board of Finance, which 
iladelphia body; is ‘accused by some of the 
“the Centennial Commission of applying the 
not for the benefit of the Exhibition 
“era ys improvement of that portion 
ark in which the Exhibition buildings 
In<other words, they assert that the money 
fiven for the behefit’of the Exhibition is used 
ge | jiladelphia and her Park. In evi- 
point to the flights of permanent stone 
been. érected, the terraces which have 
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; } x b supposed that foreign exhibitors will find 
anything rather than a sue Y ne TOs heehee rovided for them by the officials 
on the other hand, we’ 5 re Fu ‘|who are ocedpied! in publicly charging each other with 
dollars taken at The aban, 2 mey. spe ’ confiding | flagrant dishonesty. A role was e, it will be remem- 
visitors to Philadelp , the Centennial will appear in| bered, according to which, although exhibitors might 
nearly as bad a light. Unless something turns up, to use | introduce goods duty free, yet they might not deliver them 
Mr. Micawber’s well-known a. the “ great fair” will | to purchasers until the duty was paid. The -house 
not nearly poy its expenses, e attendance is so small, | officials have, it appears, carried out this law with the 
that even Americans with a hopeful turn of mind begin to| utmost harshness and insolence, and so great has the 


think that the thing will not pay ; and a great decrease in ‘annoyance become, that the foreign departments of the 








Centennial are threatened with a total collapse—that is to 
say, the exhibitors will cover up their show cases, and 
cease to exhibit anything. On Tuesday, June 27, a meet- 
ing of exhibitors was called, with Mr. Doulton, of Lam- 
beth, in the chair, a committee was appointed, and the fol- 
lowing resolutions were submitted to them :— 

(1) That the Treasury De mt, Washin 
informed that it is impossible for many foreign exhibitors to 
comply with the last regulations issued by that departmeut: 
concerning the sale of goods at the Centennial Exhibition, 
inasmuch as they cannot afford to pay their entire duty in. 
advance on every valuable and extensive exhibit, and that 
it would be equally difficult for them to select out of the 
varied assortment of goods for exhibition and sale, such as 
shall be most likely to suit the public taste, and at the 
same time keep the remainder packed up under the cus- 
toms seal. 

“(2) That the wish of foreign exhibitors is to have per- 
mission to sell and deliver freely any articles exhibited or 
otherwise, consistently with keeping intact the importance 
and effect of their exhibit. 

“ (3) That they are ready and willing to pay duty as often 
as required on all goods after their sale is effected, but 
that it is not in the power of every one to pay the whole 
duty beforehand. 

“(4). That the authorities should be asked promptly to 
reconsider the subject, seeing that more than one-fourth 
of the valuable period of the Exhibition has already passed, 
and the great loss of profit to themselves and of. ian to 
the Government is daily occurring through their inability 
to sell, and in many instances even to show, their goods for 
fear of having their cases sealed, and through the strin- 
gent, and in their opinion excessively strict, and not to 
say annoying. and degrading surveillance exercised over 
them by officers. 

“(5) That all the foreign exhibitors interested in this 
matter will keep their cases closed and exhibits covered 
pending such reduction, which, if it should not prove 
satisfactory, will oblige many to repack their goods and 
return home in order to reduce expenses, which have 
hitherto been a continual and increasing outlay without 
any proportionate return to cover them, and which unless 
existing regulations are altered, they do not feel justified in 
sustaining apart from their commercial interests: for the 
mere gratification of national and individual emulation.” 

After some discussion the following resolutions were put 
and carried unanimously :— 

“(1) That it is the opinion of this meeting that the 
present stringent customs regulations with regard to the 
sale of goods by foreign exhibitors at the Centennia! Exhi- 
bition are injurious to their interests and also to the reve- 
nue of the country. 

“(2) That a deputation consisting of representatives of 
the different countries exhibiting shall proceed forthwith. 
to Washington and state the grievances of the foreign 
exhibitors, and confer with the Secretary of the Treasury. 

“(3) That this deputation shall prepare a memorial set- 
ting forth the grievances of the foreign exhibitors, their 
respective commissions being requested to indorse the 


m, be 


same.’ 


There is no reason to believe that the customs authori- 
ties will give way in this matter. What will follow, if 
they do not give way, remains to be seen. 

In return for all the cost and trouble which Europeans 
have incurred what have they obtained? The fifth para- 

ph of the resolutions given above furnishes the reply. 
The lines we have italicised afford the most ample testi- 
mony to the accuracy of the opinions we have expressed 
regarding exhibitions. The moment anything interferes 
with the progress of sales, the exhibitor is dissatisfied, and 
justly so. We express no eae for the fact that the Ame- 
rican officials are doing all they can to render the Centen- 
nial a failure in every possible sense of the word. If by 
their labours they hasten the good time when international 
exhibitions shall be no more, they will do the world excellent 
service. It is not necessary at present to consider the 
rogress of events in Philadelphia at epen length. We 
Lous purposely avoided alluding to the minor squabbles 
which take place daily among officials, or to the scandalous 
accusations which are freely bandied about. Enough has 
been said to show that the management of the Philadelphia 
Exhibition is, to say the least, not what honest Americans 
wish it to be. 


THE WATER SUPPLY OF LIVERPOOL. 


We have previously directed the attention of our 
readers to the important question of the futiire 
water supply of Liverpool, and our readers are not 
unaware that a report on this subject has been pre- 
sented to the Water Committee of the Corporation by Mr. 
Joseph Jackson, C.E. This committee have been engaged 
for the past twelve months in collecting information, 
obtaining professional advice, and preparing an exhaustive 
paper, and, having completed their labours, have sub- 
mitted their report to the corporation. The instructions 
given to the committee were to report upon the capabili- 
ties of the available existing water supply ; upon the pre- 
sent and prospeciive requirements of the district; and 
upon the pepe | of procuring any further supply. The 
committee accordin y called in the assistance of Mr. 
Thomas Hawksley, C.E.; Mr. J. F. Bateman, C.E., F.R.S. ; 
Mr. James Glaisher, F.R.S. ; Mr. Joseph Jackson, C.E., 
and their own officers. The inquiry was divided into the 
following heads: (1) What will be the requirements of the 
district at the earliest date at which a new supply can be 
obtained, and the prospective requirements for a reasonable 
period beyond that date? 2) at is the present and 
prospective — available from existing sources? (3) 
Assuming a further supply to be necessary, how can such 


supply be most advantageously obtained? (4) Assumi 
a supply by an impounding scheme to be preferable, whic 
of the schemes investigated may be most advantageously 


adopted? (5) In what way can the cost of the works be 
provided? In reply to the first proposition, it was neces- 
sary to ascertain the number of inhabitants to be supplied. 
In 1871 the total 

and during the last 


population amounted to nearly 600,000, 
Famers period the rate of inctease 
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had been 11°12 per cent. in the and 63°28 
cent. in the out-to i This latter rate is, no dou 
ing ; and if it were not for the ive require- 


increasing l if i 
nae - en — outside _ , the necessi 
‘or an itional supply would not be urgent. It has, 
therefore, been suggested that the tion should 
apply to Parliament to be released from the obligation of 
supplying this district, and that certain wells, situated out- 
ugh, should be handed over to the — 
local authorities; but with regard to the first of these 
suggestions, the committee consider it improbable that 
_ Parliament would let them off the bargain that was made 
when the Liv 1 Water Act of 1847 was obtained ; 
while the second suggestion, though more feasible, has 
never received any encouragement from the suburban 
authorities, who have for some time past been aware that 
the corporation was prepared to negotiate for the transfer 
of the wells. The committee have, therefore, decided to 
recommend a scheme sufficient to provide for at least 
thirty years from this time, and have arrived at the con- 
clusion that the tota! number of persons to be supplied 
will not exceed 800,000 in 1885, and 900,000 in 1890. To 
deal with the latter portion of the thirty years is a more 
difficult problem ; but if the increase for this period con- 
tinues at the same rate as it is estimated to do during the 
ensuing fifteen years, then the population in 1900 will be 
about 1,130,000, and in 1905 about 1,270,000. The next 
point was to determine the daily quantity of water re- 
quired. Mr. Bateman considers that the supplies for all 
urposes should be equal to thirty gallons per head per 
. Mr. Hawkesley estimates the quantity at suuntpdice 
ous The estimate of the late Mr. Duncan, water 
engineer to the corporation, was thirty gallons. The 
committee have investigated this question, and have 
arrived at the conclusion that the quantity required for 
Steet peapeens, including the supply for public baths 
and washhouses, flushing sewers, watering streets, 
extinguishing fires, and supplying shipping, will amount 
to twenty gallons per head. per day. Considerable atten- 
tion has been given to the probable increase in the quantity 
of water required for manufacturing purposes, and it is 
calculated that in 1885 it will be equivalent to 5°12 gallons 
per head per day, making a total daily quantity of 25°12 
gallons per head, increasing in 1905 to 25°51 gallons, The 
requirements of the district, for all purposes, at the earliest 
date at which a new supply can be obtained, and the 
prospective further requirements up to the year 19:5, have 
therefore been assumed to be as follows :— 


Year. Gallons per day. Gallons week, 
1885 .. + 20,100,000 .. .. .. 140,700,000 
1890 .. . 22,850,000 .. - 159,950,000 
1900 .. - 28,850,000 .. ~- 201,950,000 
1905 -- $2,400,000 .. - 226,800,000 


The second division of the report is devoted to the pre- 
sént and prospective available supply from existing 
sources, The late Mr. Duncan estimated this quantity at 
18,220,937 gallons per day, of which nearly 12 millions 
was expected from the Rivington catchment reservoirs, 
and 6} millions from the wells sunk in the new red sand- 
stone. Mr. Hawkesley and Mr. Jackson estimate the 
supply from the former source at nearly 134 million gallons, 
and do not refer to the wells. Mr. Ae teow adopts Mr. 
Duncan’s figures, which have been confirmed by the present 
water engineer, Mr. Deacon. The committee estimate 
the Rivington supply at a minimum rate of 12 million 
gallons per day. ith regard to the yield from the wells, 
an opinion prevails that in the future it will decrease, and 
Mr. Deacon estimates that in 1885 it can only be taken as 
5 million gallons perday. The committee therefore assume 
that the supply from existing sources will, in 1885, amount 
to 17 millions per day, as com with a calculated 
consumption of 20,100,000 gallons, showing a deficiency 
of 3,100,000 gallons. Disregarding any subsequent 
decrease in the yield of the wells, this deficiency would 
amount in 1896 to 5,850,000 een and in 1905 to 
15,400,000 gallons per day. The next problem is the 
most advantageous source of further supply. The 
a a to purchase the water now given from the 

ivingion works to the manufacturers on the streams 
below the reservoirs is rejected, and also the suggestion to 
sink additional wells, the report of the late Robert 
Stephenson on this subject in 1850 being extensively 
quoted. Three impounding schemes are there considered 
—viz., the Bleasdale and Wyredale for impounding the 
waters of the Brock and Calder, tributaries of the Wyre, 
and eventually that river itself; the Ullswater Lake 
scheme and the Windermere Lake scheme. Mr. Hawkesley 
and Mr. Jackson are responsible for the first and third 
schemes, and Mr. Bateman for the second. Bleasdale and 
Ullswater Lake are both at a sufficient elevation to supply 
Liverpool by gravitation, but the waters from Windermere 
will have to be pumped. The advantages of the Bleasdale 
scheme are, that it is nearest to Liverpool, the distance 
being only 40 miles, as compared with 100 miles to 
Ullswater and 67 miles ‘to Windermere, and it can be 
executed in two portions ; but, on the other hand, the 
Corporation of Lancaster is applying for power to use a 
portion of the watershed, the cost of constructing 
reservoirs of the magnitude required is a matter of great 
uncertainty, and the water, though soft, would require 
filtration. The Ullswater scheme has the advantage of an 
abundant supply, the water would flow to Liverpool by 
gravitation, and reduction in cost might be effected if 
Manchester could be induced to join in the undertaking, 
but this is considered improbable. The disadvantages are 
that the water is affected by lead mining, the engineering 
works are expensive, and the compensation to the land- 
owners on the margin of the lake would be considerable. 
Windermere has, like Ullswater, a practically inexhaustible 
supply, the water rights on the river Severn flowing out 
of the lake are small and can be readily purchased, and 
the quality of the water is good. The principal objection 
to Windermere is that the water will have to be : 
but, on the other hand, this expense will only be incurred 
as the wants of the town increase. Another drawback is 
the considerable amount of sewage which finds its way 
into the lake, but the cost of an intercepting sewer has 





been included in the estimates, and the committee hope. 


that the local authorities may be compelled to contribute 
to the expense of its construction. The relative cost of the 
three schemes is as follows :— 
Windermere .. .. £1,782,023 for 10 million peor day. 
Ullswater .. .. .. ,097,828 for 10 million per day. 
Bleasdale... .. { SUMG1{87 for Sh mee Per day 
The first of the two estimates for Bleasdale ide fe 
compensation in water, the second for compensation in 
money. In the estimate for Windermere the cost of 
penreente ts angles sail ails ete ane ft See 
e relative cost of supplying various quantities of water 
from the three sources, up to 40 millions per day, is given 
in the report. After careful consideration the committee 
have recommended the adoption of the Windermere 
scheme. We need not enter into the details of the means 
of providing the cost of the works, suffice it to say that 
the committee recommend an increase in the price 
charged for the water to residents in the out-townships. 
This report, of which the above is a brief summary, 
suggests several important points well worthy of the 
consideration of municipal authorities generally, if not of 
Parliament. In the first place, how far are we justified in 
calculating upon the continued increase of our popula- 
tion during the next thirty years at the same rate 
as during the past ten years? There are many indi- 
cations to show that this will not be the case, but 
the question is one better fitted for the considera- 
tion of statisticians and political economists than of 
engineers, In the second place, should a corporation 
be burdened or entrusted with the responsibility of 
providing for the water supply over an area of sixty square 
miles, of which nearly one-third of the inhabitants have 
no voice in the election of the Corporation, is it right that 
the inhabitants of Liverpool should become responsible for 
the large debt that will have to be incurred for the sake of 
supplying their suburban neighbours? It is true that the 
Corporation voluntarily incurred this liability in 1847, 
but circumstances have so completely altered since that 
date that it appears to us thatthe time hasnow arrived when 
the water supply should be taken out of the hands of 
the Corporation, and p'aced under a board of commis- 
sioners, elected by the entire district. This leads to 
another suggestion which we have already advocated in 
these pages, viz., the appointment of water commissioners 
for each group of populous towns. Widnes, St. Helens, 
Warrington, and other places in the neighbourhood are all 
seeking additional sources of supply, and if they could be 
combined with Liverpool, then the Ullswater. Lake 
scheme might be adopted with advantage and economy. 
One portion of the report is certain to meet with 
adverse criticism, namely, the predicted falling off in 
the yield of the wells and the conclusion not to sink any 
additional ones. The calculated deficiency in 1885, includ- 
ing the anticipated decrease in the yield of the wells, only 
amounts to three million gallons a day. Now the two last 
wells which have been sunk have eam yielded more 
than two million gallons daily, while the last bore-hole at 
Green Lane produced 800,000 gallons, for which no engine 
power has yet been provided to raise it to the ace, 
The advocates of the well system will therefore contend, 
with great show of reason, that by sinking no new wells, 
improving the old ones, and providing additional engine 
wer, the anticipated deficiency in 1885 will be provided 
a when it will be seen how far the increased demand 
foretold by the committee will be realised. 
We anticipate this report will give rise to an animated 
discussion, which will be of more than local interest, and 
the results will be laid before our readers in due time. 


for 





THE CROWN AND PATENTEES. 

Tue leading case of Dixon v. The Small Arms Company, to 
which we have more than once adverted, has at Jast been finally 
and, we think, satisfactorily, decided. The question raised by 
the case was, whether manufacturers making patented articles 
for the service of the Crown were liable to the patentee for 
royalties, or whether the rule in Feathers v. The Queen, to the 
eftect that the Crown excepts itself from its grants, applied 
equally to its contractors, The Court of first instance decided 
that the defendants were liable, inasmuch as the immunity of 
the Government could not be extended to members of the 
public, simply because the latter were supplying the Crown 
instead of the trade. The Court of Appeal reversed this 
decision, and held that the contractors must be regarded in the 
light of servants of the Crown, working by piece instead of by 
time, and were therefore clothed with the same privileges. The 
House of Lords has, however, distinctly adopted the view of 
the first Court, and has expressed a clear opinion that the 
defendants were simply tradesmen who had contracted to furnish 
rifles at a given price, subject to rejection if not approved by 
the Government viewers, This is a decision which has the double 
merit of being entirely consistent with common eense and 
agreeable to public feeling. 


THE TRADE MARKS REGISTRATION AMENDMENT BILL, 


Tuis little bill has been quietly working its way through the 
House of Commons, attracting very little notice on the part of 
the public. Yet it may be said that the small measure of five 
clauses contained one of unprecedented and most objectionable 
character. It will be remembered that the Act of last session 
vests in the Registrar of Trade Marks primary discretion as to the 
admission of marks. He may refuse to register marks which he 
may not consider to be within the scope of the Act. To assist 
him in the exercise of this duty, he is empowered to take the 
opinion of the Commissioners of Patents, and from them an 
a, eal lies to the open courts of the country. For some reason 
or au -ther this system" has not been approved by the Commis- 
sioners—we say by the Commissioners, because it is clear a charge 
such as that proposed this session could not have emanated from 
anyone else. Accordingly a clause was inserted in the amend- 
ment bill which, if passed, would have deprived the courts of any 
jurisdiction whatever in the cases indicated above, except by 
leave of the Commissioners. The Commissioners of Patents were 
to be the judges, and the sole judges, whether.a mark should 
be registered or not, unless in their absolute discretion they 
should permit an appeal from themselves to the Chancery 
Division of the High Court. The Commissioners could scarcely 
have seriously that so intolerable a state of things 
could ever be i by the Legislature. The most bureau- 
cratic of officials could hardly be guilty of such weakness. At 
the instance of Sir Henry Jackson, the objectionable clause, as 
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on any reasonable ground whatever, ‘ 
was withdrawn. We may add that the bill provides that in the 

event of a refusal to register a mark, the Registrar shall furnish to 

the applicant a certificate of such refusal. It is presumed that 

the 

in 

his 


it could not be su; 


object of this provision is to enable the applicant to produce 
evidence of his having complied with the law as far as possible 
in case he should subsequently initiate proceedings in respect of 
is mark, for it does not follow that because a man may not be 
allowed to register his mark, that he may not have a clear equity 
upon it. : 
FREE TRADE AND PROTECTION AT THE ANTIPODES. 
Ir is made known that some interesting evidence of the failure 
of protective tariffs and the gradual progress of Free Trade ideas 
in Australian colonies is furnished by the editor of a New 
South Wales journal in a letter just received by Mr. T. B. 
Potter. The writer, who has devoted his paper to the advocacy 
of liberal, commercial, and financial views, says stern experience ° 
is teaching the people of New South Wales the baneful effects 
of protection upon their own interests, and he thinks the day is 
not far distant when trade will be absolutely free throughout 
Australia, and in the neighbouring colonies of Tasmania, New 
Zealand, and Fiji, The ex-Premier, Mr. Henry Parkes, did 
much to promote the prosperity of New South Wales by 
sweeping off many items of the tariff, and the lesson is 
producing its natural effects, The systematic smuggling 
resulting from the policy of protection has injured the revenue 
to the extent of millions sterling. There is a fine crop of law- 
suits pending, and the result as between the Government and 
the traders is considered highly problematical. While Victoria 
with protection is struggling to make both ends meet, New 
South Wales, with freedom of trade, has a surplus of £2,000,000 
in the treasury. 


THE DEPRESSION IN THE GERMAN IRON TRADE. 


Tue German iron trade has now got into such a state that the 

ssian Government has found it expedient to ‘invite the 
Chambers of Commerce to furnish it with quarterly reports 
on the condition of the industry. Qne of these documents has 
just been issued by the Duisburgh Chamber of Commerce, in 
which they comment upon the iron trade in Westphalia. The 
report is now in the hands of the Prussian Minister of Commerce, 
and it will, no doubt, receive from that functionary all the 
attention which it deserves. We gather from the report that 
even though manufacturers have considerably curtailed their 
means of output, yet the difficulty of keeping employed their 
present number of workpeople does not diminish, but rather 
increases, and the entire out-turn can only be sold at prices 
which do not cover first cost. Following the example of their 
English compeers, ironmasters have blown out important 
furnaces, and the stopping of others is contemplated. The 
Duisburgh Chamber have taken the trouble to present to the 
Government, in tabulated form, a comparison of prices as they 
now stand with those ruling in 1868. From this statement it 
appears that while the quotations for coal are still about 25 per 
cent. higher, those of puddled iron are about 10 per cent. lower 
than in the year referred to. The chamber declares that the 
keeping on of mills and forges in Westphalia results in an actual 
loss to the proprietors, fer while in favourable instances the 
prices obtained for their products cover the cash outlay in 
materials and wages, and a portion of the interest on invested 
capital, nothing is left for depreciation account, repairs, and the 
like. This depression in the trade of Germany is not 
confined to the major industry of ironmaking. The foundries 
are visibly affected by it. As compared with former years, the 
foundries of the Lower Rhine districts are now turning out less 
by 266,000 kilos. monthly ; for whereas in former years they 
sold with ease an average monthly supply of about 350,000 kilos., 
only about 84,000 kilos. a month are now produced. The rolling 
and machine works, too, are reported to be in a correspondingly 
unfavourable condition as to the receipt of orders. 


THE BIRLEY VALE COLLIERY EXPLOSION, 


A FORTNIGHT ago we alluded to this then most recent colliery 
explosion, which had occurred a few days before, and in dealing 
with the subject generally we expressed an opinion that a very 
serious responsibility rested upon those who had had the manage- 
ment of the pit. That opinion has since been fully verified and 
supported by the facts adduced before the coroner, and by the 
verdict of the jury. It is hardly too much to say that the state- 
ments made by some of the witnesses were of a most deplorable 
nature, and amply justified the general supposition that the 
under managers of the pit had not done their duties in other 
than a most perfunctory manner. The evidence shows that in 
one part of the workings a “throw” or fault in the strata had 
dislucated the coal seam, in order to recover which a drift some 
ninety feet in length was driven. In this “staple” pit the men 
worked ‘with safety lamps, and not far from them a 
marked, “ No naked lights allowed beyond this point,” was hung 
on the brattice cloth in March last, when a little gas was found 
in that part of the workings. One would naturally have sup- 
posed that with this warning the men would not have imperilled 
their lives by taking naked lights into the dangerous air; yet we 
have it given in evidence that on seyeral occasions the 
had been taken off the cloth and had been reared up on the 
floor, where, of course, it was utterly useless. And not only so, but 
a witness, William Walker, himself an underviewer, stated that he 
had seen the men working beyond the board with naked lights, 
ard that he, with a conscientious sense of duty which verges on 
the ridiculous, set carefully down his “flaming” lamp about 
two yards on the safe side of the board. It was further admitted 
that naked lights were everywhere used; that there were only 
about nine safety lamps in use at the pit; and that Mirfin, a 
deputy, in referring to the completion of the new drift on the 
Saturday prior to the ——. had said that “he hoped that 
they would not be punished any longer with safety lamps now.” 
And it was proven, to the evident satisfaction of the jury, that 
the night fire trier, William Clayton, had made no “fire mark” 
either on the face of the coal or other usual place in or near this 
drift, albeit he had found gas there; and that he and some of 
the other deputies were in the habit of going off duty before 
their proper time, the books being falsified to show the time they 
should have left. After a careful investigation, the jury returned 
a verdict of manslaughter against Clayton, the fire trier, and 
severely censured the whole management of the colliery. We 
cannot but think such a verdict is in every sense a justifiable 
one, judging from the evidence very fully _. by the local 
newspapers, and that the Home Secretary will be supported by 
public opinion in the action he has since taken in the matter. 


SHORT TIME AT CREWE, 


On the 7th inst. the directors of the London and North- 
Western Railway Company gave the workmen at Crewe notice 
that on and after this day the short time system will be intro- 
duced. The men will leave off work on Friday night instead of 
Saturday as heretofore. This appears to be a very anomalous 
movement, and the circumstances require some explanation, 
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Ostensibly the Crewe Works were established to supply locomo- 
tives and vehicles for the use of the London and North-Western 
Railway and its branches. Then a large rail mill was added, and 
the steel works at Crewe are really very important. If the 
establishment was intended to supply the wants of the company 
alone, then we confess we are unable to see how the condition of 
trade in the oor | would affect them, so long as the railway 
company did not find it necessary to restrict their transport 
operations. It does not appexr, however, that this is the fact. 
One reason assigned i the men on short time is that 
Mr. Webb has introduced so many improvements in the manu- 
facture of rolling stock that he can dispense with a considerable 
number of hands; another is that steel rails last so much longer 
than those of iron, that it is unnecessary to push their manu- 
facture; and the third is that the adverse decision in the case 
of the Attorney-General v. the North-Western Railway Company 
has deprived the company of the power of manufacturing for 
other railway companies. All these reasons may be true, but if 
they are true, it is evident that the producing power of the 
Crewe Works must be permanently contracted, and that the 
proper step.to be taken consists in di ing men, and not in 
adopting the temporary expedient of going on short time. The 
transactiun cannot in any way be regarded, we think, as bearing 
on the commercial prosperity of the country or the — of 
trade. It is fair to add that the directors state that men 
prefer to work short time rather than that the superfluous hands 
should be weeded out. 


LITERATURE, 
ondence of Caroline Herschel, By Mrs, John 

London : John Murray. 1876. 
[CONCLUDING NOTICE. ] 

We concluded our first notice of this book at the 
ew where Lord Oxmantown, subsequently Lord Rosse, 

gan the manufacture of telescopes. He commenced 
his career of investigation by re-examining a Jarge 
number of the alloys recommended by preceding 
authors, and finally came to the conclusion that the 
alloy recommended by Newton, namely, four atoms of 
copper to one of tin, or 126°4 parts of copper to 58°9 of 
tin, by weight, was the best in brilliancy of colour, 
hardness, &c., of those presented to him, and having thus, 
with logical priority, settled the material with which he 
was about to deal, then proceeded to experiments upon the 
method of manipulating it into specula. It may be noticed, 
however, that although this composition has been accepted 
as the best possible upon the data already known, the 
subject of suitable alloys for _—— can scarcely be con- 
sidered as finally exhausted. Very minute differences in 
the proportion borne by the more fusible metal to the 
copper produce often the most surprising changes in the 
external characters of the alloy, and there remains a fair 
field for further experimenters to ascertain whether a 
speculum metal, superior to any yet known, may not be 
produced by the gga fe some other white and fusible 
metal with copper. Thus, for example, there are some 
alloys of copper and zinc, such as that analysed by Mr. 
David Forbes, and found to consist of Cu4 Zn3, or 56°6 
per cent. of copper and 43°4 per cent. of zine (“ Chem. 
Gazette” for 1854, vol. xii, page 396), which are of a 
— silvery white without a trace of yellowness, of great 








Memoir and Co 
Hersche 


ustre, and intensely hard and brittle. This alloy, so far: 


as the naked eye can judge, might optically prove superior 
to any alloy of copper and tin; but trials are wanting to 
determine how far it might prove workable. We may 
add, as of our own experimental knowledge, that the 
formation of these white alloys is attended with great 
difficulty and uncertainty from the fact of the volatility of 
zinc, and that a variation of its amount to the extent of less 
than one-tenth of an equivalent of zinc may totally alter 
the properties of the alloy. There are other white metals 
also, such as cadmium, the alloys of which, with copper, 
have scarcely received any attention. The direction which 
the first experiments of Lord Oxmantown took was the 
attempt to form large specula of thin plates of speculum 
metal, fitted together in segments, and soldered down upon 
a plate or back of tough brass of such a composition that 
its co-efficient of dilatation within the small range of 
temperature to which specula are exposed, should be the 
same as that of the speculum metal. By this method he 
succeeded in mE oy a speculum of 3ft. diameter, but 
soon abandoned this for simpler and better methods by 
which large specula were obtained by casting in a single 
piece. . The essential conditions to be provided for were 
that the face intended to be polished should be cast down- 
wards. in the mould, and that cooling should proceed very 
gradually from this face upwards through the entire disc 
of metal ; and to fulfil the last three methods of moulding, 
casting and cooling were successively proposed and experi- 
mented upon, the first being to cast and cool the speculum 
in an open mould of damp sand, the mass of which below 
the disc of metal was sufficient to originate cooling chiefly 
from the lower surface, the mould being filled by ordinary 
methods from the open top; the second consisted in 
oa a large dish of cast iron, the cavity of which was 
of the form of the intended speculum, and which, placed 
in a suitable furnace raised to a sufficient temperature, and 
filled with a suitable quantity of speculum metal in ingots, 
became at once the melting pot and the mould which 
determined the form of the speculum of the metal being 
cooled in it. The metal being in a state of fusion was 
stirred, skimmed from dross and covered over, and the fire 
bars of the furnace beneath the bottom of the mould bein 
withdrawn, the latter was exposed to numerous fine jets o! 
water or of cold air, whereby it and the intended face of 
the speculum were first cooled and consolidated, when the 
still hot furnace was closed up so as to become an annealin 
oven in which the final cooling took place. This method, 
however, also was abandoned in favour of that which 
formed the crowning success of Lord Oxmantown’s labours, 
and by which not only the 3ft. but the 6ft. a of the 
great telescopes at Birr Castle were produced. This method 
consisted in forming the mould in which the speculum was 
to be cast with a bottom formed of strips of thick hoop 
iron, wedged closely together into a. hoop, the diameter of 
which exceeded by some inches that of the face of the 
intended sg; um. The top surface of this grid of hoo; 
was tu Se es rae 
intended eoncavity of the face of the speculum, Upon the 





surrounding margin of this grid the sides of the mould by 
which the edges of the speculum were to be moulded were 
formed in damp sand, otherwise the mould was open 
. The iron = or bottom, though not capable of 
the liquid alloy pass through the fine interstices 
between the was readily permeable through these to 
air or gases, grid, or iron bottom, being heated to 
about 300 deg. Fah., and the green sand edges “made up,” 
and the whole placed horizontally, was ready for being 
filled with the alloy. This was melted in cast 
iron crucibles heated in a reverberatory furnace, the fuel 
being principally good dry peat with some wood. When the 
contents of the crucibles, of which, for the 6ft. speculum, 
weighing about 44 tons, there were four, were fused, these 
were lifted out of the furnace bya crane,and being deposited 
each in an iron ring made like the gimbal ring of a com- 
pass, and dis suitably around the mould, p Be all were 
simultaneously tilted over and their contents poured into 
the open mould, As soon asthe mass thus cast had become 
solid, it was, while still sufficiently hot to be sonny D agere 
off from the iron bottom of the mould upon iron skids, and 
by their means transported into a closely adjacent arched 
annealing oven, already heated to the temperature of the 
cast mass, and there resting upon levelled iron bars, it 
remained to get cold with extreme slowness, six weeks 
being allowed for the time of cooling of the 6ft. speculum. 
This method, which has been perfectly successful, not only 
in the hands of Lord Rosse himself, but also in those of 
Messrs. Grubb, of Dublin, who closely followed his process 
in casting the 5ft. speculum for the great Melbourne tele- 
scope, inaugurated an entirely new epoch in the production 
of specula, and converted that which was before full 
of difficulties and always doubtful in result, into a sure 
routine, which has made speculum casting assume the sim- 
Lex § and certainty of a manufacture. S has com- 
pelled us to give but the most meagre outline of the 
method, the account of which here loses very much of its 
interest from the many details all of importance to the 
final result, which are given in the memoirs of Lord 
Rosse presented to the Royal Society, being here passed 
over, e commend the study of these memoirs, the first 
contained in the “ Phil. Trans.” for 1840, and the second 
in the volume for 1862, to the attentive study of every 
student of the higher classes of mechanical engineering, as 
models of logical and well-directed experiment, and as 
proofs of the immensely greater superiority of clear-headed 
reasoning, upon sound physical and mechanical 
knowledge, to what can be-achieved by mere practical 
knowledge even by the most experienced, We must also 
refer for the methods of supporting the speculum, both 
during the grinding and polishing and in the telescopes, 
to the memoirs above quoted. The method of giving a per- 
fectly equable support to the speculum, by resting it upon a 
system of vertically balanced levers, whose points of support 
are disposed symmetrically over the backsurface of thespecu- 
lum, is due to Mr. Thomas Grubb, of Dublin. It resulted 
also from Lord Rosse’s labours that he greatly simplitied 
the method of grinding and polishing previously employed. 
He reduced the instruments to two, or rather to one, with 
the addition of a pitch face, namely, a bed consisting of 
square blocks of cast iron, separated by narrow spaces, the 
outward faces of which were turned as nearly as possible 
to a convex form, ag opens with the hollow of sphe- 
ricity to be given to the speculum. The faces of the 
blocks being grooved or cut across with shallow channels, 
and the whole armed with emery and water, the rough 
grinding was performed upon that, and then the fine 
grinding with finer emery. 5 m another tool of the same 
sort, the faces of the blocks of which were more minutely 
subdivided by channels, a thin bed of pitch or other 
resinous matter was spread, the polishing was completed 
by means of crocus and putty powders, Lord Rosse was 
the first who brought into actual use a polishing machine, 
such as Havens may have ee which enabled him 
to wholly abandon grinding and polishing by hand, This 
raachine consisted of a horizontal plate or table, through the 
centre of which passed a vertical spindle, carrying a round 
horizontally placed disc of a suitable diameter whereon to 
fix the speculum. Beneath the table this spindle carried 
a strap pulley, by means of which a slow rotation could be 
given to the specetant, the rate of this movement bein 
adjustable. The grinding plate or polisher when oan 
upon the speculum was held within a hook or ring sur- 
rounding its ed Two vertical spindles rose above the 
level of the table in the same right line which passed 
through the centre of the speculum. Each of these ca:ried 
at its upper end, at the level of the hoop surrounding the 
polisher, a small slotted face plate with a pin whose dis- 
tance from the centre could be altered so as to vary the 
throw of the pin viewed as acrank. These two spindles 
were rotated by adjustable strap movements. One of 
them was connected by a light with one side of the 
hoop surrounding and gripping the polisher, and from the 
opposite side of the same hoop there projected a stiff rod, 
which was so jointed to the pin of the other face plate as 
to be by its movement pushed or pulled backwards and 
forwards in a direction at right angles to that of the 
motion given by the spindle first described. Three rela- 
tive movements were therefore comprised between the 
speculum and the polisher, each capable of being varied at 
will. This very simple machine is described by Lord Rosse 
as acting very Y peciocey ane with so much rapidity, that ashe 
says (“ Phil, 8.” 1862), in finally adjusting the figure of 
the speculum, small alterations in the length of the stroke of 
the second eccentric afford the means of adjusting with 
facility the small variations in the radius of curvature, and 
of course the true figure when obtained may be repeated 
by repeating the same adjustment of the saibhie, a result 
not obtainable in polishing by hand. A more elaborate, 
and perhaps, in one 
—for the strap movements just described must have been 
liable to a certain amount of slip—was designed by Mr. 
Lassell, astronomer, of Starfield, near Liverpool, and car- 
ried out in detail for him by Mr. James Nasmyth, formerly 
of Patricroft Works, The impressed movements in this 
are the same as those in Lord Rosse's, but all the parts are 
connected rigidly by gearing. A good engraving and a 


at least, a more perfect machine | year. 





description of this machine will be found in vol. iii. of 
Holtzapffell’s “Turning and Mechanical Manipulation.” 
This machine is, we believe, in most respects, if not in all, 
that employed by Messrs. Grubb. It is stated that by its 
means a speculum having a decidedly hyperbolic apes 
may be corrected and brought back toa Pm ect parabola or 
to a spherical curve, or the same may be done in the reverse 
order at.pleasure. A word may be added as to the modes of 
mounting for observatory use the huge telescupes to which 
these specula have been applied. Herschel’s 20ft. and{40ft. 
telescopes were mounted upon a system of timber framin 
resting upon a horizontal circular roller base ring, whic 
admitted of being shifted in azimuth, while the telescope itself 
could be elevated or depressed in altitude through any 
angle, from the zenith to near the horizon. The tube of 
the 20ft. telescope being formed of staves of wood, and . 
that of the 40ft., which was 4ft. 10in. in diameter, being 
formed of sheets of iron of about ;\;in. in thickness, the 
seams of which were “ welted” t . Arago, in his 
“Biographiedes Principes Astrohiomes d’Herschel” (CEuvres 
‘amma tome iii. Biographique), which contains many 
strange inaccuracies, says the tube was of plates of bronze. 
The disposition of the timber framing, which was strong 
and simple, has been engraved in many places as well as in 
the volume before us; bui wooden framing, however skil- 
fully designed, owing to the elasticity of its material, is 
never free from tremour, an inconvenience felt most while 
the framing is exposed to a high wind. Lord Rosse avoided 
this difficulty by mounting his great telescopes between 
two parallel walls of solid masonry, their length being in 
the direction of the meridian, The telescope is approxi- 
mately balanced at all angles by a system of balance 
weights, and the lower end of the tube is supported by a 
peculiariy constructed universal joint, which admits of a 
small amount of angular movement of the telescope within 
the limit of a few degrees E. or W. of the meridian. There 
is no pad motion in azimuth, but the angular movement 
just described admits of a star being followed when the tele- 
scope is in its most favourable position for about three- 
quarters of an‘ hour in a direction transverse to the 
meridian. This method of mounting is, however, cumbrous, 
and perhaps not quite free from other objections, and an 
enormous advance was made in the case of the Melbourne 
telescope by the constructors, Messrs. Grubb, who mounted 
it equatorially, so that the ponderous telescope, though 
wigieg about 9 tons, can be moved in right ascension by 
a pressure of 5)]b., and in declination by one of 121b., 
applied at 20ft. from the centre of motion, and the whole 
instrument can be thrown over or reversed from east to 
west or to opposite sides of the heavy.masonry pier to 
which the equatorial movement is bolted down in 
36 seconds time. (See “ Practical Mechanics’ Journal” for 
1868, vol. iv. p. 271.) In this instrument also a very 
decided improvement over the flimsy sheet iron tube of 
the Herschel 40ft. telescope was made by forming the 
lower part of the tube in which the speculum is cradled. of 
a cylinder of tolerably stout boiler plate, while all the 
remainder consists of open lattice work sufficient to sup- 
port in place the small mirror of the telescope, the eye- 
piece of which is of the Cassegrain construction. 
Equatorial mounting for celestial telesco i.¢., mount- 
ing upon a polar axis, or one parallel to that of the earth, 
and upon a second or declination axis at right angles 
thereto, the two being so connected as to form a universal 
joint—appears to be first attributable to Tycho Brahe, but 
we believe the first application to reflecting teiescopes was 
due to Sir J. M. Herschel. Since the construction of 
the Melbourne telescope the most noteworthy improve- 
ment in reflecting telescopes has been the substitution of 
lass silvered by M. Martin’s process for metallic specula. 
Soon after 1865 M. Le Verrier commenced experiments on 
the construction of specula of silvered glass, and with such 
success that he was enabled a few years afterwards to pre- 
sent to the observatory at Marseilles a speculum thus con- 
structed of 2°624ft, diameter, with which the celebrated 
telescope of:that observatory has been constructed, the 
tube of which is in length but six times the diameter of 
the speculum. With this instrument it is said that every 
celestial object’ rendered visible by the great Herschelian 
telescope is defined, and that great numbers of nebula 
have been by it added to Herschel’s catalogue. The success 
of this instrument led to one larger, and in all respects 
better mounted, for the Observatory at Paris, Prior to 
1865 M. Le Verrier caused a block of glass weighing about 
1540 Ib, to be cast at the St. Gobain Works, from which the 
future mirror of 4ft. diameter was to be formed. The work 
of completing the telescope was conferred upon the late 
lamented M, Foucault, who before his death had completed 
the designs for nearly every part of the telescope. His 
unex death, various unavoidable delays, and, finally, 
the co-German war, retarded the execution of the 
work, so that this grand instrument may be said to be 
only just now on the eve of completion, the silvering of the 
mirror not being yet accomplished, As, however, from an 
unsilvered mirror of glass a considerable portion of the 
incident rays are reflected back, and quite sufficient to 
enable the instrument to be tested, it appears certain 
already that it will prove a complete success, The whole 
instrument, which is equatorially mounted with move- 
ments almost relieved of friction, and balanced in every 
position, weighs altogether only about 5°5 tons—a fact 
which indicates one of the advantages gained by the sub- 
stitution of glass for metal in the construction of the 
jum. e details of this noble instrument would well 
Sena to be described in a separate article, but at the end 
of one already long, we can only vefer our readers to an 
excellent popular account of it given inthe French periodical 
La Nature,a translation of which heespperedtnnnwetien 
periodical of the same name for the January of this 
. France has also in hand an achromatic refracting 
telescope, the diameter of the object glass for which is 2°36ft. 
Another very large refracting telescope is said to be in 
hand at Cincinnatti, U.S., and vast accessions to our 
knowledge of physical astronomy, may be expected during 
the next quarter century from the use of these and man 
other d telescopes now existing or in preparation, whi 
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We illustrate above a novel pumping engine, now being 
manufactured by Messrs. Hayward Tyler and Co., Whitecross- 


street and Luton. The arrangement for working the valves is 
entirely new, and is really very simple although apparently 
complex. We cannot better describe it than in the words of 
the patent :—The main part of the invention consists in the 
manner of working the valves, for producing a positive motion 
of the valves at all times, and for regulating the motion of the 
main piston under all circumstances, to which pumping machines 
are subject, by suddenly increasing or diminishing the load on 
the pump, and thereby rendering the engine safe under variable 
loads, by varying the pressure of steam in the cylinder according 
to the load or resistance against which the piston works. This 
is accomplished by actuating the main slide valves of the engine 
by the combined motion of a valve-moving cylinder, and a valve- 
moving piston; the valve-moving cylinder receives its motion 


from the main piston of the engine, and consequently has a | 


; 
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M, and extend ‘Wp on each side, for moving the auxiliary valve F 
through the medium of tappets /k,as shown,. The valve moving 
cylinder € is furnished with steam from the main steam chest 
C' through the,pipeg, one end of which is pernianently attached 
to the cylinder, and moves with it, and the cther works through 
a stuffing box on the end of the steam chest, “The steam 
exhausts from the valve moving cylinder C through-the pipe ;, 
which is made to communicate with the main.exhaust by an 


| opening throngh the steam chest. The exhaust'pipe A is attached 


| 


' 


motion which varies with the velocity of the main piston ; the ' 


valve-moving piston is moved by the direct pressure of steam, 
and has its motion controlled and rendered constant by a cataract. 
The valve-moving cylinder and valve moving piston move in 
opposite directions, the one acting on the main valve to open the 
port to admit steam to the main cylinder, and the other acting 
upon the main valve to cut off the admission of steam. The 
resultant of these two motions is to cause a motion of the main 
valve which varies with every minute increase or decrease of the 
resistance of load on the main piston. 

Fig. 1 is a longitudinal section of an engine and pump with 
the improvement attached; Figs. 2 and 3 are transverse sections, 
and Fig. 4 is a sectional plan. A is. the main cylinder; B bed- 
plate on which it and the pump barrel are mounted. M is a plate 
for ing the auxiliary valve-moving and cataract cylinders 
on which they slide, and serve for connecting the main cylinder 
A and pump barrel L for adding strength to the main frame. 
The auxiliary steam valve moving cylinder C is outside and 
i tt of the main steam chest, and is connected to the 
cataract cylinder H by rods aa, and are made to move together 

motion taken from the piston rod, through the medium of 

arm J. Levers I and links‘d, one on each side of the 
cataract cylinder. The levers II work ona fulcrum in the plate 


| exhibited at the | 


= 


to the valye moving cylinder, an@) made to work through a 
stuffing box on the end of the main steam chest, similar to the 
steam pipe. ‘The auxiliary valve F is worked and controlled 
by hand when required by a lever attached to the end of the 
valve rod. The motion of the main valve is ulated by the 
flow of liquid im the cataract cylinder H, which is’ adjusted by 
means of a plug valve or its equivalent. 

The action of the valve arrangement for controlling the motion 
of the main piston is as follows;—The auxiliary piston D shown 
in Fig. 1 moves the main valve,to admit steam to the.cylinder 
A, and is controlled im its motions by the catarachb. H, while the 
motion imparted to the yalve-moving and cataract ,cylinders 
from the piston of the engine, shuts off the i of steam 
to the main cylinder, should the piston move faster than its 
required speed by the pump failing to take or lose its water, 
which is regulated by the flow of liquid in the cataract. 

We understand t small engine fitted on this will be 
gbam Agricultural Show next week, but 
the invention is imtended for large pumping 
engines, to which itis more applicable than to small engines. 








HAMPER’S PATENT FOUNTAIN. 


Tuts apparatus, manufactured by Messrs, Pontifex and Wood, 
brewers’ beg aay millwrights, coppersmiths, ironfounders, &., 
‘arringdon Works, Shoe-lane, London, consists of a copper funnel 
and vertical pipe so arranged that when it is placed in a brewer's 
of the fire a continuous u cur- 
boiling liquor is induced through it, which passing 
aut at.the top of the pipe is depressed by the cowl attached to 
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it, ao that the liquor falls like a fountain back into the copper, 
and thus avoids all boiling over at top.” With this apparatus the 
inventor finds the wort can be boiled with ‘perfect safety to 
within 6in. or Sin, of the top of the copper without boiling over. 
Tt acts equally well when ‘boiling a small quantity, and ‘is fur- 


nished with a slide which can be adjusted to suit a of 
worts or liquor. The fountain’ simply rests on the of 
the copper, and requires no fixing; and when Gesiréd‘¢an be 
immediately and readily removed by lifting it out by pulley 
blocks. This apparatus is applicable’ to steam’ pans and “boiling 
backs with steam coils as well aa fire coppers. 
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THE accompanying drawings illustrate certain improvements 
in stone-breaking machineryfecafitly introduced by Measrs. 
Marsden, Soho Foundry, Leeds}*'Phie general construction of the 
machine is too well understood ni 
new featuresare that the top seeti 
pitch of teeth than the lower 
turn end for end when tiie ; 
reversible. They are cast omy ‘With the hardest mixture of 
metal, but have wrought iron Bars cast at the back, so as to be 
easily fitted or planed. The white metal joint is entirely done 
away with, a soft cast iron plate-A A with planed fitting 
strips on one side against which the fixed jaws bear being sub- 
stituted. The jaw stock F is also’ planed. The lips in the swing 
jaw are slightly undercut, and’so the wedge piece E draws them 
by forcing them outwards, and is held by lock nuts and pin at 
the back, whilst a recess and tongue at Z hold each section side- 
ways. 

The top sections have thei teéth arranged ridge and furrow, 
the bottom sections tooth and tooth fashion. The lower sections 
are recessed back, so that the first part of the operation is to 
sledge the stone. It drops into the cavity, and is finally squared 
or Cl bed. bo LOD i A180 More TLD d about and is 





ber ; they are therefore 
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guard piece passed 
through, oue,end being riveted to. the. body of the scraper, the 
other dropping, over, and ing .an .incline plane to, each 
scraper ; these, ‘on. bei 


slip, is eut in,each; face, anda toothed. g1 


beyond the extremity of the tube, the inner inclines that are 
riveted to the tongues perform a like duty when the tool is 
being withdrawn. These tube assume various forms. 
They are made by Messrs. \, Co., Queen-street, New- 
castle-on-Tyne. | aa. 











“times as much weight in , 


with most of the 
ing blocks now in use, At.the same,time, by 


oie the rake cord, the weight can be lowered as rapi 
SA. IAE be, deained 5 or it may be pulled down by the hand chain. 
in the ordinary way. : ’ 

* « Inthe peace views of the pulley block, A is the hand | 
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on pressed into the tube, close the rs] 
to the diameter of the tube, and, should the scrapers be pushed | 


ieltain wheeh, Ban internal ratchet 
lwheel cast im the same piece with 
vit, C a hardenéd spindle on which A 


(is Keyed, D a hardened pinion forged 
lon C,-and E internal toothed 
Y heel having the Tifting chain wheel 
Wyeast, in the same piece with it ; 
the lifting chain G passes over F, 
round the bottom pulley H, and is 
then attached to the brake strap I. 
The brake strap presses on the top 
of the brake pulley K, which re- 
volves on the steeled and hardened 
boss of the frame. The pawls, 
aaaa, lie in recesses in the brake ™ 
pulley K, so that the hand chain f arc 
wheel A can only revolve in one } } : 
direction, that for raising the 
weight, without turning the brake 
pulley K. As half the weight is 
suspended from the brake, strap 
f ing on the brake pulley, ‘which 
r a 


ee, 


i int he friction; nag 
bight vantage ine ai a et 
. uo up ne mand CUaI uy * or, ue 
down;, or it may be lowered by the brake, by pullin 
In pinion and spindle revolye quite free 
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‘Power. There is no difficulty 


— son this principle: 
wilbSe especially 
‘and-timber yards. 





In the hoist on the same principle, shown in the perepective 


yiew, the chain wheel and hand rope wheel revolve the 
‘shaft which passes through the brake wheel, the boss of the latter 
‘forming a bearing for it.” The brake wheel is turned, and fits 
into a semicircular hoop lined with hard wood, which b 
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MARSDEN’S, IMPROVED, STONE-BREAKING MACHINERY. 
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" Keyan, DockyaRrp ESTABLISHMENT.—The reply of the Admi- 
J py Reo several Government factories at 

















Rake m of the system of establish- 

ment allowance has just been made known. 

| Tt states. to be placed upon the establishmant who 

“have at'the age of forty-five years. No hired time is to be 

‘| allowed te count for's a pe years Meine served 

. |. before a man. ( led to a pen allowance, “No leading 
_|-nan is to.receiv te than %s, per day, Rhye ew 

js Live x Stare QuéRnres—Mr, T. F. Evans, inspector of mines, 

| repo ‘on, metalliferous mines in, Wales, states that the slate 

“mines h ‘come under ingpection, he has made a preliminary 

‘tion of the men ed in them, ard he 

“* fair. ge ye the sub-district of 

e of the sixty-one males above ten 

1d were deat! 48 employed in the slate mines, and 

average at death was below thirty-eight years, but the 

| av age at death of those not employed at the slate mines 

| exceeded sixty-seven: years, Of the : te-mine workers, nine 


died from accidents, fourteen from lung diseases, four from fevers, 
and even exclnding the deaths by accidents, the age was below 
forty-one years, or twenty-six years below the average age of death 
of males not mien at the mines. Yet, says the inspector, this 
is a class of workmen who receive wages high enough to secure them 
every domestic comfort ; their habits are generally temperate ; and 
their leisure Med cron om | spent in i exercises, and the 
an of eee and music.” war ok is it od they are _ 
off at an age whic’ @ stranger might suggest either miserable 
destitution or habits of irregularity and excess? The inspector 
intends to prosecute his inquiries er, as other 

may allow; but he observes dire causes of feebleness 
tion... The dwellings, he says, are ig gg om and badly venti- 


| * instances have been common of the same beds having been slept 
in night and day without intermission by successive occupants.” 
The villages in which the miners live are in a filthy state, and the 
water used is not fit for culinary purposes. The invariable resul 
occurs; typhoid and other fevers are al present, and occa- 
sionally break out with extreme virulence. © wives lack thrift 
know nothing of cooking, and spend much of their h 
| earnings in the purchase of gaudy finery, for which th 
| generally in debt... The men, therefore, fare badly, Their fi 
, almost entirely tea, coffee, and bread and butter, the. butter being 
| commonly of shocking quality ; and their homes are as comfortless 
as slovenliness can make them. The ps poe makes bold to say 
that, whether the po degeneracy of these men arises chiefly 
| from the nature of their work or from domestic misery, sentiments 
|.of humanity should long ago have awakened in the proprietors of 
| the mines a desire to improve the condition and secure the health 
hose and intelligent skill convert 
their great slate masses into mountains of wealth. He at 
mine owned. 
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the © 10N of Fvrt, and apparatus therefor, 
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same fy part applicable to bicycles, Joseph Monteith, 
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2440. Improvements in the construction ‘of Rois for rolling iron and 
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John Henry Johnson, Lincoln’s-inn-tields, London.—A communization 
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2444. Improvements in apparatus for the Prorutsion of VessEis, Joao 
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2446. Improvements in Kins for burning bricks and other articles, 
Joseph Firth, St. John's, Dewsbury, Yorkshire. 

2447. I in used for Heativa STEAM Bo!Lers, 
Joseph Firth, St. John's, ‘Dewsbury, Yorkshire.—13th June, 1876. 

2448. A new construction of PoRTABLE SKATING Riyx, parts of which 
are also applicable to permanent rinks now aati or may be con- 
structed, Charles Frederick Wood, Birm‘ m, 

2449. A new or improved construction and combination of a PIaNOFORTE 
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2454, eer nn atm in Storrers applicable to ord: bottles or other 

si articles, William Walker, Shipley, Bradford, Yorkshire. 

2456. Improvements in Mov.prne and apparatus therefor, Edward Griffith 
— Chancery-lane, London.—A communication from George Wool- 

h and Friedrich Dehne, Halberstadt, Germany. 
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Cammack, Ormskirk, Lancashire. 
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2462, An improved Buckte or Fastentne for straps and bands, Thomas 
enry Mann, Brewer-street, Golden-square, London. 
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of Oysters, meng Jennings, Palace Stangate, Surrey, and 
George Anderson, Great George-street, Westminster, London. 

2472. New or improved mgans and apparatus for automatically OreNiNo 
and Ciosino Taps, VaLves, VENTILATORS, and other similar purposes, 
Thomas Howard Blamires, Huddersfield, Yorkshire.—14th June, 1876, 

2474. An improved union or coupling, for the Connection of Merau or 
other pipes, cocks, or valves, Frederick Smith, Well-street, South 
Hackney, London. 
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2482. Improvements in TREATING and Packino BurTrer ‘and Larp, and in 
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mprovements are partly applicable to cooling purposes generally, 
Ww McDonnell and Charles McDonnell, Limerick, Treland. . 

2484. Im ents in Friction Ciurcues and Friction PUuLLEys, 
James William Grayson, Leeds, Yorkshire.—A communication from 
Charles Henry Addyman, New York, U.S. 
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ducts, and in the methods of charging and ens, the same, 
Sivert Hijerleid, Middlesborough-on-Tees, Yorksh: 


other purposes, William Henry Olver, Liver- 


a 








= Improvements in Propucine Letters or other devices or d 
," Stephen Joseph James Kelly, Gray’s-inn-road, London. 
2402 Improvements in the CARDS and MaGnNeETs of Manrvers’ CoMPASSES, 
my Samuel Ritchie, South , London.—15th June, 
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2494. Improvements in the construction and arrangements of appa- 
ratus for SimuLTANEOUSLY FasTentne the Doors of Raitway CARRIAGES, 
William Wiltshire; Ashford, Kent. 

2496. Improvements in Makino Coventinos for Fioons, Roors, and other 
Surraces, also wagon covers and the like, also flexible hose or tubing, 
and bags or casings, and also in making various rigid articles, such as 
slabs, tables, mantelpieces, baths, cisterns, vessels, and rid ner crest- 
ing, John George Zoller and David Scott, Dundee, Forfar, 

in y or apparatus for tt Screw 

PRESSES: by Steam Power for cu’ os. perforating, and such 
— urposes, Emile Ravet, Birmin; 

mprovements relating to the. Paopvonos of Movunps in Wax, 

eo of Paris, and other similar materials and patterns, and other 

— of in india-rub ibber or other gum capable of vulcanisation, William 


London.—A communication from 
Charles Guin, Somerville, Massachusetts, U.S. 

2502. Improvements in ATTACHMENTS of Rops, Pins, Cars, and Wires 
to Lire-savine, War, and other Rockets, and for connecting two or 
more rockets er for affording a means of communication and 
saving of life and property at sea, Walter Blott, Manningdale, Suffolk- 
road, South Norwood, Surrey. 

2504. Improvements in Morticixe Macuines, John Mark and George 
Wilson, Yorkshire. 








2506. Improvements in the construction of Gas Furnaces, William 
Anderson, Southwark-street, London. — A communication from 
a Chernoff, Alexandroffsky, St. Petersburg, Russia. 

Improvements in Bavts for what are commonly called ball taps or 
7 John Gordon McMinnies, Farington, Lancashire. 

2510. An improvement in Cows, John Deakin, Southwark, Surrey.— 
16th June, 1876. 

2512. Impr of Srert Lasrinc Tacks and in 


nt Bante 





2524. + a + sy ooe dam for EVAPORATING -_ a 


-lane, 

from Louis J: barra Pig pont Pon inh. June, une, 1876. 

2528. from, Lain Jon : ccasasaen tet out of cast steel, while 
—s on pun babbten, endl eo it it after its fusion, Ferdi- 
eae, UE. 


mprovements in Srereorypine Apparatus, Abraham Harrison 
ena Seen Evans, Derb 
2534. ‘An improved BLack en, Mente REY Saaeny ae 
London. munication a Rave, 
‘or 


in it the val Sad tor Snel the 
ou! ves ‘or illustrating 
tive ng ut the valves, ad for illustrating’ the Top 
of the several 


provemen 
with Fort, John Young, 
Charles Neer, 


ents in 2 Blackie for Rerainine Winpow Sasues in any 

position, Tae: lackley, Leyton, Essex.—19th June, 1876. 

tee y Or & 

ING Tonome or ae and forsin 
son Brunton, Kentish Town, Londan. 

2546. 5 oter dese +7 ae be wenger oly at Pivos — aes and 
every other description of tobacco gar tu Pipes, 
for purifying the smoke and quevekting’ the flow of the — of 
tobacco in the stem of the pipe, James Robert Cotton, Bishopsgate- 
street W! London. 

2548. Improvements in Sewrnc Macuines, and in the means and appa- 
ratus em: for transmitting motion ‘to the same, Marshall Henry 
Pearson, Yorkshire. 

2550. pre er) in Apsustinc Wrencnes or Spanners, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Edward Hartley Knight, Philadel Pennsylvania, U.S. 

3552. Ing ents in Tricycies, part of which improvements is also 
applicable to driving be wg and to obtaining rotary motion for other 


Ss id-street, Caledonian-; ran London. 
_ okt sey ro 


of ELecTRO-PLATING METAL yr with 
Prior, Vale Cottage, we Te 
2556. Improvements in Direct-actina STEAM 
es, Thomas Parker and Philip Alfred Weston, C 


the Speep of Proretters and other machinery, 
Brooklyn, U.S. 


= 





tus for Drivine or Excavat- 


at the 

instant of the occurrence S arenas coke te the dis- 
tribution of steam, John Newrich Coxon, Hackney, London. 

2537. Im its in ay connected with: "Feeptna FURNACES 


q cashire. 
2538 Improvements i means for InpicaTinc Power and for RecuLa1inc 


g shafts or pits, John Dickin- printing, 


2612. Certain improvements in Carpuse Encives, John Henry Kenyon 
and James Ken Blackburn, ire. 

2613. improvements in OpEnrxe and CLostxo PortHoues after the firing 
applicable for runing sbildn 1p bor gming 0 ee i 


chan rele tor tracing, ss 


em ed therein. jenn a Johnson, 
ploy tion from Henri Prosper Ollivier Lissagaray, Pan’ 


—A communica’ 
Paris. 
2615. A new or improved means or a) tus for ge PEnciLs 


and other writing im: ents employed for scholastic or 0 
poses, Richard chard Wallington and James Henry Broscomb, Leeds, Se York 
shire. 


Shona — FLEex1BLe Covupirixe orJornt, James Strick, Swansea, 


=. Tmpeer -—— in Rotter SKaTEs, of which invention is 
pplicable also to other purposes, Thomas Glaistor, Barrow-in-Furness, 


on | in the manufacture of Sopa and PorasH, George 
Isaac James Wells, Widnes, 
2621. 21. Improvements in the Preparation of Gotp and Sitver Paints. 
bronze paints, and other paints or colours or inks used in painting | 
Maximilian Zingler, Buckland-terrace, Belzsize Park, Lon- 
on, 
2622. Im ents in machinery for Currine Leatuer, Charles Den- 
ham, Huddersfield, Yorkshire. 
2623. An improved Knire or Opener for preserved food tins, Edward 
Ernest Knox, Forest-hill, Kent.—24th June, 1876. 
= Improvements in Compinep INTERLOCKING Pornts and signal 
tus for railways, Niels Henrik Holst, Aiirhuust, Denmark. 
2625. Improvements in FoLpine STooLs, ‘Sears and TaBLes, Benjamin 
Joseph Barnard Mills, 8 —_— communi- 


cation from Charles Atwood Hardy, Philadelphia U.S. 
2627. Im — in machinery "tor Wasurxa and Dryixe Woot or 
Edward David Arthi and Charles 


ur 
Hoyle, Greangute Mills, mom Pa Yorkshire. 
2628. Improvements in 


Rovine and Spixntnc WooLLEN 
or other fibrous substances, ‘Wiliam Whiteley, Lockwood, Hudders- 








—20th June, 1876. 
Sap in 





2558. for Ratstne and Forcine Liquins, John 
Garrett | Tongue, Southam pton-buildings, London.—A communication 
from Eduardo Claudie da filva, Rio de Janeiro, Brazil. 

2559. Improvements in Rotuer or Kink Skates, George Allix, Isle of 

2560. Improvements in Carriace WHEELS, Thomas Reynolds, jun., Great 
Saint Helens, London.—A communication from Robert Winslow Davis 
and Charles'Jonathan Pusey, New York, U.S. 

2561. ae tus the gene B-} 9 ye ¥ Stations to the 
passengers in railway ca: s, steamboats, and other conveyances or 
vehicles, William Robert Lake, Southampton-buildings, London.—A 
communication from Clarence 4 Evans, Upland, Pennsylvania, U.S. 

2562. An improvement in ENoINE Ceeeemes and apparatus for registering 
and indicating, Richard Dorendorff, Manchester.—A a 
from C, W. Julius Blancke and Emil Fricke, Merseburg, Pru 

2565. Improvements in a) « for OPERATING or Eeovraswo the 
Dampers of Steam Boiter Furnaces, John Watton, West Bromwich, 
Staffordshire. 

2566. Improvements in means or apparatus for effecting increased 
security to the Locks or other fastenings of safes and other deposi- 
tories, John Matthias Hart, Cheapside, London. 

2567. Improvements in the manufacture of Tootu Brusnes, Alfred Kent, 
Hammersmith, London. 

2568. Improvements in ~/?— 7 a and cooling chambers, De Witt 
ow Smiley, a York, U. 

2569. hinery or ap} tus for Turnixe Woop and 
other materials, Willian Parsons, Earl-street, Edgware-road, London. 

2570. Improvements in SkaTEs, Robeit Charles Jay, Bayswater, London. 

2571. Improvements in Braces or ScsPENDERS, stocking supporters and 
fasteners connected therewith, Harvey Fisk Snow, Aiteeneaieag, Lon- 
don.—2lst June, 1876. 

2572. Improvements in Cnarr-cuTtinc Macnixes, Thomas Allcock, 
Ratcliffe-on-Trent, Nottingham. 

2576. Improvements in the construction of CaRprne Exaines for carding 
wool, John Ingham, Lower Broughton, Lancashire 

2579. Improvements in machinery for Gassinc and ‘Winprva Yanns or 
threads of A seer and other fibrous materials, Joseph Stubbs and John 

, (Manchester. 

2580. Improvements in apparatus for Heatinc GREENHOUSES, HornousEs, 
Conservatorits, forcing pits and frames, churches, schools, and other 
aoa and buildings, which aj is applicable also for effect- 

i ane ae = and — baths, anc 7 other 

enn, Broome yn jungay, 

pare tad Astvor Dechortea, Be camores, Farn ‘arnham, Surre: e 
a - Improvements in Fire-arms, Joha Wallace Duncan, Souhengien- 


2582. 





e, 

Improvements in Inpia-Russer VaLves and in the means for 
retaining valves in their seats, Isaac Blue Harris, Castle Mills, Foun- 
tainbridge, Edinburgh.—22nd June, 1876. 

2583. Improvements in Evecrors or apparatus for raising and forcing 
aur aa Robert Wilson and William Leach, Accri m, Lancashire. 

584. Certain improvements in Screw PROPELLERS rs ‘in their applica- 
“ae to ships, boats, and other vessels, and also in machinery or apy 
“ ratus for actuating the same, Robert Wilson, Bridgewater Foun Ly 
Patricroft, Lancashire. 
— es in the mode of Constructive TuNNELs and in appa- 
ith, Thomas Clapham and William Clapham, 
Wellington Foundry, Keighley, Yorkshire. 

2586. Improvements in apparatus for Winptvo or Pickine up GARDEN 
Hose orother tubes or ropes or bands, Alfred Edward Pierce, Oxford- 

street, London. 

2587. Improvements in means for Protrectixe Bricks on the hack or 
drying ground, William Kemsley, Borden, Ken’ 

2588. A substitute for Ice for skating thereon with skates ordinarily 
used for skating on ice or with other skates, for sliding and other 
— purposes, Johannes Avetican Calantarients, Scarborough, York- 
shire. 


2589. Improvements in Sxrps’ Locs or speed indicators, William De Nor- 
man ridge- , Hammersmith, London. 
2590. Improvements in m ery for Wixpinc Cors, John Combe, 


Trinity-creecent, Trinity, Edinburg! 

2591. Improvements in the manufacture of Gas for burning, Thomas 
Boverton Redwood, Fairlawn, North Finchley, London. 

2592. Improvements ‘in Locks, Harry Pearce, Euston-road, London. 

2594. Improvements in Marine ENGINE Governors, Henry Edward 
Newton, Chancery-lane, London.— A communication vom George 
Steele, New York, U.S. 

2595. An improved mode of Reovtatinc the Mortve Force of SPRINGs, 
applicable to roller blinds, swing doors, and — uses, George 

3 ter, eloants oa Chiswell-street, London. 

2596. in y for Movtpinc and Pressino Bricks, 
Tixes, | and other forms in plastic materials, John Henry Atterbury, 

Birmingham. 





2597. Smprovenents in machinery or apparatus for SHapinc, WELDING, 
and Upsetrinc Meta, parts of which improvements are also appli- 
cable to hydraulic apparatus to be employed for other purposes, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
William Sellers, George H. Sellers, and Coleman Sellers, Philadelphia, 


2598. ‘Improvements in the manufacture of Spapes, SHovers, GARDEN 
and Hay Forks, and other articles having elongated handles, William 
Henry Andrew, Sheffield. 

2599. oy in aj rnard Peard W for Suprtyine Fue to Furnaces and 





other fi Peard a Birmingham. 
2601. La to in oe ewe for manufacturing CLEAR 
ARTIFICIAL Ice, Frank Pith, Frankfort-on-the-Maine, Germany.—A 


communication from Ferdinand Wicker, Barmen, Germany.—23rd June, 

1876. 

2602. Improvements in the process of manufacturing Lockine TiLEs, 

Frederick Ravenscroft, North-road, Cotridge, Staffordshire. 

2603. Improvements in apparatus employed in —— with Buiast 

Furnaces, David George Hoey, Workington, Cumber! 

2604. Impruvements in ROLLER Skates, Stanislaus Howuhewias and John 

Joseph Baranowski, Sloane-street, Chelsea. 

2605. Improvements in — for Lowerina, Revzastnea, and Raisina 
pond Boon — in part to other uses, Godfrey Giovanni 
e 





ts in the 
by machinery used therefor, Thomas Barber Cox, Bloxwich, 8 


2514. Improvements in Rixx or Ice Sxares, Leon Delair, Southampton- 
bu gs, London. 

2615. An im ed process for the extraction of a special essential oil 
and Ostarnine VarRnNisH from that operation or process, Alexander 
Browne, Southampton-buildings, London.— A communication from 
Désiré Hyacinthe pereq D’Halluin, Paris. 

2516. Improvements in the manufacture of Wire Netrinc and in the 
machinery to Coommtana therein, William Smith, Carrington-street 


2606. Improvements in Sewrse Macutyes, Alfred David Turner Dalston, 
London. 
2607. Improvements in machinery for Drititnc or Bortne Rock, John 
Vivian, King-street, Whitehaven, Cumberland. 
2608. A new or improved ManvaL Screw Proretuer for boats, barges, 
and other crafts, Walker James Watts, Rotherhithe-street, Rotherhithe, 


Surrey. 
2609. An improved Minctne MACHINE, Jean Marie Drouyer, Arundel- 
street, London, 
_ An improved mode of ae ean or fader g ence 9 Sueet Iron Piates, 


field, Yorkshire, 
2629. Certain im; ents in Iwrants’ Ferpixc Borttirs, Edward 
Pumrs and oy steam Collins, Birm: 

Ibrookdale, | 2630. I in the Pa of BLoop-aLBuMEN, and the 
application of the same fap pe oy dyeing and to ag on tex- 
tile and other fabrics with c Soera, ais so mpc le to and enamel- 
ling wood, glass, and metals, Charles jhaftesbu ry- 


terrace, Warwick-road, Kensington, and Maximilian as zinger, Buckland- 
terrace, Belsize Park, ‘London. 

2632. Impr in hi or apparatus for manufacturing Try, 
TERNE, and Mrra PLATEs, Richard James Hutchings, Treforest, Gla- 
morganshire, South Wales. 

2633. Improvements in Arr ConpDENSERS for ne ag be David 
Greig and Max Eyth, Steam Plough Works, Leeds, Y: 

2635. Improvements in Liquip Meters, Alfred Vincent Bove Chan- 
ceiy-lane, London.—A communication from David Waring Hunting- 
don and William Austin Hempstead, South Coventry, Connecticut, U.S. 

2536. Improvements in Sctspenpinc Hammocks, cots, + ae invalid 
chairs, or other — articles for supporting or = the body on 
board ship, Henry Edward Newton, Chancery-lane, London.—A com- 
— from os De Mooij, Maestricht, Holland. 

or cti for Pires, Faucets, and 

"is ‘itke, William Robert Lake, rt London.—A 

communication from Edwin Adelbert Leland, New York, U.S.—26th 
‘une, 1 

2638. Improvements in Pavine for reads and foutways, John Kyte Col- 
lett, Cardiff, Glamorganshire. 

2630. "Improvements in Lastine and Brenpine the Uprrrs of Boots and 
Snoes and other coverings for the feet, also in stretching leather and 
skins, and in the machinery or apparatus employed therein, Edwin 
Powley Al London.—A communica 
tion from René Cathelineau and Emile Guépin, Paris. 

2642. Improvements in SHuTTLEs for sewing machines, James Warwick, 
Manchester. 

2643. Improvements in machinery for Spinnino and Dovstine, John 
Elce, Manchester. 

2644. Improvements in Frames for umbrellas and parasols, Peter Jen- 

sen, Chancery-lane, London.—A communication from Richard George 

Radway and William Daniels, New York, U.S. 

2646. Improvements in Semi-avTOMATIC Spooutne or THREAD-WINDING 

Macuines, William McGee, Paisley, Renfrewshire, N.B. 

2648. Improvements in Veininc, hem-stitching, and embroiderin 

machinery, George Benson, Salisbury-street, Strand, London. 

2649. Tagrecensemis in the construction of Bicycugs, James Likema 

and Henry John Lawson, Brighton, Sussex. 

2650. An improved Dierine Cup for inkstands and other recipients, 

Emile Gaspard Guérin, 

2651. Improvements in TREATING Woop and VecreTasLe Fisre in gene- 
ral, to Menino same from decay, and in apparatus employed therein, 

Edward Thomas Hughes, Chancery-lane, London.—A communication 

mnington Blyth, Bordeaux, France. 

2652. Improvements in Straps or Betts for driving machinery, or for 

other purposes, David ee Boulevard Saint Denis, Paris. 

a. Improvements in the method of Maxine Workinc Drawinos or 
diagrams with oe parts, to illustrate the working of machines and 

other actions , Henry B and Telford Clarence 

Batchelor, Cardiff, Glam 

2655. Improvements in Digs or Moups and apparatus used inthe manu- 








+h 











facture of roofing, floo ane other —_ paving bricks, and quarries, 
George Davies, C Cheslyn ay, W ordshire. 
2657. Improvements in machinery for Len over- turn- 


seaming. and 
ing off knitted or other fabrics, William Robert Lake, Southampton. 
mee London.—A communication from Charles James Appleton, 
Elizabeth, New Jersey, U.8.—27th June, 1876. 
2659. Improvements in SHUTTLE-LocKsTITCH SEWING MACHINES, and 
— for the same, Jonathan Ketley, Barord-street, Birmingham, 
George Moss, Bermondsey, London. 
2663. Improvements in Hypravutic Presses and apparatus connected 
a Robert Wilson, Bridgewater Foundry, Patricroft, Lanca- 


2665. en in Covp.ines for driving shafts, which improve- 
ments are also applicable for other purposes, Michael Heinrich Ker- 
naul, Berlin, Prussia. 

2667. An improved means or apparatus for ExcavatTine Eartu and other 
substances, such invention being also applicable for loading the same 
into wagons or other receptacles, Robert Whittaker, Skipton, York- 


shire. 
2673. An improved apparatus for Brxprinc Grain, Ecward Primerose 
Howard Vaughan, Chancery-lane, London.—A commuuication from 
the Johnston I Harvester Company, Brockport, U.8.—28th June, 1876. 
2675, in for DELIVERING and CouNTING 
PRINTED Sueets of Parser, James Farmer, Salford, Lancashire. 
2677. Improvements in the Repuction of Oxipe Ores of iron and other 
metals, Jonathan Ireland, jun., Edward-street, Broughton-lane, Man 
chester.—A communication from Thomas Schoenberger Blair, Pitts- 
burg, Pennsylvania, U.S. 
2679. Improvements in the construction of WHEEL or ROLLER SKATES, 
Uharles Ernest Hoevel, Bath, Somersetshire. 
2633. Improvements in "GoLr CLUuBs, Thomas Johnston, Nelson-street, 
Edinburgh, N.B. 
2685. Improvements in the TREATMENT and Purirication of Sucar and 
SaccHARINE Matrers andin the ap “rae employed therein, James 
Duncan ea Re London, and ward Reina Newlands, 
Clyde Whar! ria Docks, Essex. 
2687. improvements in Harpeninc STeet PLates and in ee 
therefor, and in safes constructed with such plates, Gerard W 
von Mawroc rlin, Prussia.—A conmuntretion from Robert Neu- 
mann, Koenigsberg, Prussia. —29th June, 1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


2669. An improved process and machinery for Repucine Ceres or other 

su ces to flour or powder, William Robert Lake, Southampton- 

buildings, London.—A communication from Van Buren Ryerson, New 

York, U.S.—28th o— 1876. 

2676, Improvements in machines or apparatus for the Printine and 
Curtine of Lozences, David James McLauchlan, Union-grove, Clapham, 

Surrey.—A communication from George Hiram Copping, Toronto, 

York, Ontario, Canada.— 29th June, 1876. 

2700. Improvements in cutting attachments for Sewrne Macuings, Lyman 

Luther Barber, Boston, U.8.—30th June, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 
2341. y= os. Charles Courtney Cramp, Litchfield-road, Bow, London 
—Tth July, 1873. 

2335. FERRO a pea ae &c., Alexander Brown, Southampton-buildings, 
London.—5th Jul 

= ‘ SrEwino Foe Rane Richard Mott Wanzer, Hamilton, Canada.—Sth 

u 

1033, rte SHors, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—9th March, 1876. 





1 
impr 








and apparatus for that pu ward Sumner Morris, Peaclawdd, 





2518. Lmprovements in Cuanpe.iers and Lamps Burnino VoLatiLe O1Ls, 
Heury Crichley and Herbert Ernest Newton Mason Birmingham. 


Ebenezer Edgar Morgan an David i Richards, Briton Ferry, Glamorgan. 








2345. Fixtna Birxp Puteys, William Davies, Newhall-street, Birming- 
ham,.—7th July, 1873, 
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Ss. 

. STEAM Enarnes, Hugh Muir James Caldwell, Glasgow, | 2558. Rarsina, &0., Liquips, John Garrett Southampton-buildings, | nected with the crank shaft. A. Chatiehie tacked treme is also provided, - 
onieinn — ” Lendon.—A communication from Eduardo da pote Ba asa suppert for the machine when at rest oul obee Ser 
‘2513. Com — 9 wg Insrpes of Casxs, Murdoch Mackay, Finsbury, a. "Ponsa, ye we Parsons, Edgware-road, the same. 

ion. —; . 
——— ‘uly, wns — ain Aieitinsi, Guichen, ,Wiltinine: Taeeien, 4847. Opmwine ann CLosnva SLipina Winvows, B. Barnard, Canonbury 


Charles Ernesto Spagnoletti, Paddington, 
London.—1lth Juiy, ‘ 


Patents on which the Stamp Duty of £100 has been Paid. 

= ae Enornss, &c., James Stead Crosland, Manchester.—1l0th 

nse Ly tone of Anrmat Fatry Bo Boulevard 
ee DUCTION pk 3 wim Hyppolyte Mege, 

2031. ‘Geneve, &c., TyP£, Charles Denton Abel, Southampton-build- 


ings, London. —6th wuts 1869. 
Lloyd Wise, Chandos-chambers, Adelphi, 





1033, art hoons Rg 

London.—9th March, 1869. 

= atsgcner and CurLasags, Frederic Major Mole, Birmingham.—21s¢ 

2062. Soom, &c , for Propuctne ELEectric ew Isac Louis Pulver- 
macher, Regen t-street, Andrew” Air and’ Jam 

2068. Loous, Matthew Andrew M James Mcllwahm, Glasgow, 
Lanarkshire, N.B.—9th a Jae, ee. 

2342. Rorune Ras, &c., William Brown, Smethwick, Stafford.—5th 
August, 1869, 


Notices of Intention to Proceed with Patents. 
William Frederick Lotz, Carter-  ubartongy ® seein com- 

munication from James M. Dietz.—10¢h nytt, 
a Skates, Reuben Hambling and George Bow wiles, Brighton. — 


187 
819. PLarrine ‘ Ream oe &c., William — Rea: Farm 
Euston-road, London. — communication from ‘Orange 


— we Burs, Thomas Aitken, Irwell Vale Mills, Tottington Higher 
827. Setr-actixa Expansion Gear, Max Alexander Starke, Hirschberg, 


834. Frepine Fuet into hogy William Charles Ford, Brooklyn, New 
York, U.8.—28th 1876. 

837, Screwine Macuines, William Kendall, Salford. 

844. Presstnc Woven Fasrics, Luke Smethurst, Samuel Shaw, and 
Thomas Shaw, Hol: Green, near Halifax. 

= - coy to iles eo aay = 

as for ILLUMINATING PuRPOS: ron kin: rooklyn, 

New York, U 8 ee ee ee 

sol, Lupascinina, Mi Matthew Watson, Mortomley Hall, near Sheffield.— 

'e 76, 
868. Turninc Boot and SHor Herrs, Claude Edmond Dailloux, Rue 


869. PuRiryinoe Gas, Samuel neath, Armley, chard 
7G Reginald a Blewitt, U pins shi 
8 AS ‘ames Ble’ pper N 
877. Fexbixo oo LE, — Brite, Pas ieee 
880. SreeRinc APPaRATuS, James Davies, Grinshill-street, 
n Liverpool 1 a March, aoe at » Toxteth Park, 
RINTING MACHINERY, illiam Conis' 
w Wateroorond Loudon, i bee, Herbert’s-buildings, 
}OMPENSATING for the ConTraction and Ex: 
pens ons James John Frederick Stevens, Darlingtes Wocka; aon ti 
mdon. 
900. Furnaces, George Nathaniel Shore, Middle Chinnock, minster, 
and George Hayter Chubb, St. Paul'echurchyard. Londen : 
901. BEER, “Thacee Haughton Gill, Christian-street, London.—A commu- 
nication from Francis Neison Girdlestone Gill.—2nd March, 1876. 
905. Stoppers for Borries, James Bolt and John Berson Halifax. 
908. Atr-PRoor ARTicLEs, John Macin‘' ‘acintosh, Wilson-street, 
Finsbury, and William tt, Che London, 
918. CLosine Doors, Gottfried Stierlin, house, Switzerland.—3rd 
PE ay 1876. ° éni2 
ROTCHET CROOKS, ames Coggins, G Thomas 
Walltam Greaves, Birmingham. yr Senne 
932. CLeanine Knives, John Elliott Chambers, Lozell rming’ 
947. Burnina Bricks, William Robert oy Sout! beac “pulldings, 
ia don. —A communication from George Snowden Redfield,—ith 


rch, 1876. 
- 4 EWELLERY, a ee ee ern, Peminghom. 
LITATRES, m Baxter an omas Gi ming! 
959. Bricks and TiLes, David Button, Stogkabtides” 7 mui 
960. Hanpves for Rs and Winpows of VEHicLEs, Rowland Allen 
Warde, Liverpool! 
96t. Hypravutic Lirt, John Lilley and Edward Cay Adams, St. John’s- 
street, Clerkenwell, and Samuel Graham Browne and William Boby, 
2 Boor Jack, Jean Francols Regis Dolsy 
065. AcK, Jean Francois id 
Sarrazin, Paria. 6th March, 1876. at Pe ae Tere 
“= Giapers for Bumtpinas, &c., Alexander Friedmann, Vienna, 


ustria. 
oo, or &c., Isaac Shimwell McDougall, Manchester.—7th March, 


905, ay elie Sewine Macuainzgs, Ralph Gordon d 
—A communication from John Doubler. Sth Maen’ + rie 
1027. Motive Powrr Enornes, Jeremiah Head, M iddlesbrough. 
1029. Furnaces, Frederic Wade Booth, Duke-street, Bloomsbury, London, 
sent, Cananennnen fay “Glas, Che 
IN Rs, Alexander 
un ee igs a Thadzous a sree meee 
EWING MACHINES, m Robert Lake, Southam: pulidings, 
ndon. — A communication from award’ Anthony’ Hollabes 


March, 1876. 
1073. ae and Twistine, Sidney Ems) , Bradford, and Samuel 


Smith, Low Bridge Works, ie —lith Bareh, 1876. 
1095. TELEGRAPHIC APPARATUS ‘William Thomson, Glasgow College, 
coe, Vueming Jen! Great Stuart-street, Edinburgh.—13th March, 


1117. Ratsine Liquips, Ernst Kérting, Manchester.—15th March, 1876, 
1177. CotuzRry Tvuss, Henry Johnson and Thomas J . 


Dudley. 
» 18h vee pe pron in rent Alexander Melville Clark, Seer, 
—A commun! from Barthél runo: 
Brunon.—18th March, 1876, ret . - unon and " 
1192. Steam Boivers, Charles Neale May, Devizes.—20¢h Morch, 1876. 
= Mt a wd Coat, &c., Charles Sheppard, Bridgend.— 21st March, 


10 , eee John Swinney, Thomas Swin: winn 

Morpeth.— 23th March, 1876. ee eee 

1852. aotowae rd — Henry ‘chnemt, Linecinietnnyiehie, London.—A 
communication from James Fergus, George H. Colket, 
Brown.—29th March, 1876, pees ioen 

= saad Botts, Edward Thomas Periam, Birmingham.—lst April, 

1679. Drivine Sewine Macuines, Marshall Arthur Wier, Blomfield-villas, 
She s-bush, London,—2lst April, 1876. eT nee 

1954, SEED Sowers, William Clark, Chancery-lane, 


London.—A communi- 
cation from Sidney Hervey Weston. —10th aan 1876. ve 
bert 


2023. ARMOUR-CLAD VesseEts, &c., Ro 
og arith, Bayswater, Londen, rifiths and Walter James 
EXTRINE Mattose, William George Val ensington, 
London.—18th May, 1876, sarc base ton 


2073. (Tos ga &c., James Mactear, ert Lanarkshire, N,B,—17th 
sai Hrantvo Sprinas for Trucks, &c., rge Spencer, a 
ion, and Edward Spencer Stidolph, Langllale House, G reenwich. 
att floen Skates, Edward Thomas Smith, Birmingham.—27th May, 
2298. RoLLeR Buinp Corps, George Andrews, Ashford.—3 
2326. ym the Sairtine of Ievatips, Willions Tinsley teins. 
street, Strand, London.—2nd June, 1876. 
2345, Boms Lances, William Robert Lake, th buildi 
arate communication from Patrick’ Cunaingh cas June, 


1876. 
gd Swiacrno, Anthony Strong and Joseph Strong, jun., Barrow-in- 
eo og omnes UNDER WATER, Pryse Protheroe, Surbiton.—12th June, 
ba Sennen, Walter Rowland Holyoake, Marylebone-road, 


ise, < ee Vetocirepgs, &c., J Monteith, Carstairs. 
2444. Propursion of A aa oao oes Corréa, Tolmers-square, 


—18th June, 
2150. Iron and Gnen Frederick William Coseley. 





Gerhard, 
2462. Fastesine for Straps, Thomas Henry Mann, Brewer-street, Golden-: 


square, 
2468. AncuoRs, Pryse Protheroe, Surbiton.—1l4th June, 1876. 

2478, LATHEs, John MeNeil, Glasgow. —15th June, 1876, 

2496. ~ a eae for Froors, &c., John George Zoller and David Scott, 


2502. Ai fatustinrs of Rops to Rockets, &c., Walter Blott, Manni 
Suffolk-road, South Norwood. —16tn June, 1876. a ees 


= — Lastina Tacks, Thomas Barber Cox, Bloxwich.—17th June, 


2530. STEREOTYPING APPARATUS, Abraham Harrison and Joseph 
‘Derby 1th June, 176. SO — — 











2595. Reoutatine the Force of Sprinos, &c., George Slater, Dyehouse- 
buildings, Chiswell-street, London. 
2597. a &c., Merats, bp de Henry Johnson, Capaste'a tone Sats, 
communication from ca Willian Sellers, George Sellers, an 





London.—A 

Coleman Sellers.—23rd June, 187 
2607. Borina Rocx, Jobn Vivian, Whitehaven. 
“Aida _ 5 
es op and Porasa, George Isaac James Wells, Widnes.—24th June, 
2637. jp &c., William Robert Lake, th ton-buildi 

A ag —A comm! munication from Mien aldsebort Leland.—26th June, 


on 
dik Fonateo, Robert Thomas Tait, Southwark. 

2657. Seamina, &c., Faprics, oe Robert Lake, Southampton- 
buil London.—A communication from Charles James Appleton.— 
27th June, 1876. 

2675, Detivertne and Coontinc Printep Saeets of Parser, James 


, Salfi 
2676. LozeNnoEs, David James ior Union-grove, Clapham.—A 
countanthhentins Seem Geuee Jno nom 
2677. Repoction of Powen boy hin Bove 8 of Lear gy sen Ireland, jun. 
ward. Broughton- A communication 


Clyde 
2687. Harpenine Steen Priates, Gerard zeslaus von Nawroc 
Berlin.—A communication from Rober Robert Newmann.—29th June, 1876, 
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ABSTRACTS OF SPECIFICATIONS. 


4833. Fastenixna Stups, M. A. Pradier, Bedford-street.—Dated 14th 


The application of the screw principle te a stud, sleeve or solitaire, 
intended for the fastening of shi collars, cuffs, or articles 
having ordinary a Dg! other holes, but so as, Saverthales, to pre- 
serve as far as a large flat and smooth stirface as the back part 
of the said stud, vse link, or solitaire. 

4354. a Powsn Macuings, P. Gamboni, Harley-street.—Dated 14th 

This relates to ae ean val spgecens, described fully in the inventor's 
provisional ogg ‘ed to the machine, as patented on the 
17th day of July 1873, Ne which he can maintain a regular and con- 
tinuons action for giving off the necessary power to machinery for 
commercial purposes. 

4835. Soars, F. J. Cleaver, Red Lion-street.— Dated 14th December, 1875. , 

Terebene is combined with soap either in its liquid or remelted state: 
Also cupralum and ferralum are used, and when any one Ne apr oe 
are combined with soap a new disinfecting soap is produced, 
Terebene, cupralum, and ferralum are also used in pomades, cosmetics 
toilet creams, pastes, and the like. 

4336. Manoracroure or Sum. Hair, R. F. Donisthorpe and T. A. W. 
14th December, 1875. 





pocundtg 40 tale tureteliion i tor poonaaed te wails ntwisted 
ven u 
or lightly twisted rovin of hair into a knitted fabric, together with a thin 
ont ere ee same or other materiul. This is effected upon 
ordinary other knitting machine, provided with two, or it 
tnight be taore, thread Inpess, anak ts k. 
With one thread layer the roving of 
we ee ae cord, so 
of alternate cours@s of the hair 
is then. submitted to the ordinary setting opera 


poms CARTRIDGE FOR CHARGING TOBACCO Je ne zB. rege Mark-iane, and 
F.C. Pa: Amherst-road.—Dated 14th December, 1875. 

The inven’ form the cartri of & light oped! fabric coated with 
cemposition consisting of pipe clay and ground mica, and close one end 
po! case With 6 place af ime Wire gua, and then insert a charge of 
43389. Sewina Macuine Neepies, A. R. Allwood, Alcester.—Dated 15th 

December, 1875. 

Sewing machine needles are formed with flattened and ed shanks, 
#0 that when inserted in the groove or hole in the n -bar, and the 
screw tightened, a needle requires no further adjustment, 


4840. Currina anp Pastina Paper, #.@. Youard, Blackburn.—Dated 

Tule tavention’ relates: to d pasting hangings or wall 
vention re! ou an paper dhe 

pers, and consists in the use of a ne Cae ae eee tie 

9 axis of which  * crank a knife or cutter is worked for cutting ing of 

the margin, a clip and weight, connected with which is opeiey 

in a central groove, draws od straight and evenly through the 

machine ; a loose frame admits o! cut feo areca per being lifted 

from the machine to the wall on which it is to 





4841. Firtenine Lenape WwW. recat. thampton-building 
_ es cngpree 1876. 
This in tion consists of acase or vessel above the bottom of which 


the filtering nope So is placed and above the filtering medium an airspace 
in which the air is a oe rise of the water, the pressure acting 
when the water is drawn 


4842. Gas Morive-rowER none, B. P. Alexander, Southampton-build- 
th December, 1875. 
the increasing the of action of 


the explosive mixture of air and upon the piston by increasing the 
length of stroke of yr ad mewn and reducing its surface in the same 


ion, Secondly, heating of the engine before sta’ 
a gas stove or ome means of applying heat. Thi vine substitation 
pe fn petitions surfaces, for Rowe for modera the 


tempera- 
phy oe eee eS Fourthly, the use of a arran, 
ment and combination of connecting, 70 rod, rank end tikde block, 


~ be not th the the crank Fifthly, a 
mode of distributingthe air and the by a sngle equilibrium slide 
valve and arrangements for bringing air and the to such valve. 
Sixthly, special arrangements tions and gas valves. 
Seventhly, a peculiar combination of aj oon for driving one or more 

machines having an intermittent w bay toy machines and 
the like, from a single gas engine, and for heglating the supply offgas in 


200, rine 8 aie neal W. J. Coe Liverpool.—Dated 16th December, 


ee tite meeton tll eapareal aaron cota 
ve v requt 
calety valve now fo tan. I It also is so that if they breaks 
pal ahem te DM vinnygen tad wrniay oS gh tered . The steam has 
no access to the spring, as in ordinary lock up valves, and only one lock. 
4344. Construction or HaNDLEs vor Brusues, KX, 7. Sutherland, Man- 
chester.—Dated 15th December, 
This invention is a ble principally to long handled brushes to be 
windows or 


pre and 

for other purposes where water is used with > aint -and consists 
= in making the handles attached to the brush hollow and 
wing a second solid handle or piston capable of sliding or moving 
> so as to form, as it were, a syringe for sucking up and ejecting 


4346. Vevociprepes, J. Shaw, Brighton.— Dated 15th December, 1875. 

The invention consists in an improved anon of mechanism for 
driving. The front wheelis driven by bands from a cranked shaft 
mounted ae eee and driven en The 
steered by the front or wheel. ins eomeara for 


machine may 
two gaseone the assists in driving by an oscillating hand lever con- 





—Dated 15th December, 1875. 
bt ge Ted ateuinge ordnay emp, ata using in Hou thereof, 
em an u 
dou! scdnebeetaveianer or pulleys an a 
4348. Sutrnuric Actp, H. Deacon, psu House, Widnes.-—Dated 1ith 


December, 187 
This invention relates LA the well-known method of manufact' 
— acid by the nse of sulphurous acid, air, steam (or water), anc 
*nitre” (usually nitrate of soda): and con msists in using an aqueous solu- 
* (hereinafter “ nitre solution ”) instead of the solid 


“-. ream Skate, P. D. Hedderwick, Glasgow.—Dated 15th December, 


The tale of novelty which constitutes this invention is the general 
ement of the im roller skate and that whereby ths axles are 
to radiate as forth. 
4850 Looms ror Weavineo, J. Cla and T. Ricnmond, Burnley.— 
ae 15th December, 1875. ” 
The object of this invention is to strike up the weft by the stay after 
two or more are made and after two or more — of the healds 
instead each pick is usually done, and the invention consists 
thos fret plod of wett out t the of the shuttle to the fell or 
edge of cloth when not brought up by slay. 
4351. “ —s ert ” FOR Bienes Loapinc Firet-arms, G. Jeffries, Nor- 
wich.—. 5th December, 18 
Spindle in pice with or conn pont Kon to top lever having eccentric — 
at bottom in stud on back side of action, with fork taking in 
slot horizontal bolt. 
- a For Borres, A. Grauel, Magdeburg.—Dated 15th. Decem- 
wire 
A wire is placed in a groove round the bottle neck, from the wirea | 
passes up, to which the cover of the stopper is jointed ; the opposite side 
of the cover vod held down by a bent lever jointed to the wire. The stop- 
| apn of porcelain, with india rubber packing ring, and rivetted 
e y sot 


“ae. ig oboe vbg 2 A FOR aia Macuines, A, Anderson, Glasgow.—Dated 
The object of fits a is to simplify the construction of shuttles 

for sewing machines, and at bg same time to provide an efficient means 

for securing the proper 

-— ew sy W. Major, Copenhagen.—Dated 16th Decem- 
By the introduction into steam boilers of a small uantity of petroleum 

or other similar mineral oil, the said oil being mixed with the water used 

to generate steam. 

eae Fountain Pen, C. Saunders, Southampton.—Dated 16th December, 
The tek is conveyed to the nib by a grooved plug or stem on admitting 

air to the ink reservoir through a hole in the cap La zoning, a spring 

valve connected to a rod extending down outside the holder and provid 

with a thumb-piece, 


4356. pom go Coat, G. Dingley and W. Ackers, Lower Ince.—Dated 16th 


December, 

The object here is to facilitate the winning or getting of coal from its 
natural bed be Poet mer ing down after under cutting or by king out from 
the solid, and to do so by simple = efficient hand appliances dispensing 
wi ges ron r, inconvenience, and ex- 
pense of blasting. For these a — drilling machine is em- 
ployed to bore a M..: hole in in the cam and afterwards a breaking-down 
tool or appliances is used, which latter after being inserted in the drilled 
hole is caused tc expand or man ew action of a long wedge driven 
—— by blows ‘oem a mmer and force the coal from its 





43657. Sreew ror Srrixinc Fire, G. Gros, Boulevard Saint Denis, Paris 
—Dated 16th December, 


1875. 

This provisional specification describes a device composed of a tube 
closed at one end and open at the other to receive the vol oe and having 
the steel jointed thereto, The steel is provided with a spur, 
which under action of a spring passes through the side of the tube 
and holds the tinder. The tinder is released when required by pushing 
the steel outwards. The flint or stone < attached to the other end of the 
tinder by a spring nipper covered by a ring or collar. 

4858. Borrix Cap, W. Saul, Preston.— Dated 16th December, 1875. 
The novelty of this invention consists in its applicability to an —_ 
where ta) ag uired and will serve every purpose of 
ouch tepe wit taps with no liability to leak or get out of repair, and when time 
wear, and tear has worn out the elastic tube, such may be a 
small cost. There is little fitting required in them, therefore they will 
Ja inex sg 3 they, if made in wood, glass, potware, or any such like 
wot i we safely fastened to a of — ogee iat ne 
ee tap, cap, or stopper, all og any quantity o' to 
red off without disturbing remainder. 
4359. Prtca Cxatns, E. Steele, pen —Dated 16th December, 1875. 

The inventor d out of sheets of metal upon the 
pins of pitch chains. 

4360. Bep Quitts, 7. 7. Pearsen and D. T. Pearson, Bolton,— Dated 1éth 
December, 1875. 


Toit fy for toa ang a © nquilta, quilted ‘pettlcoate, and other 
as co! y for the ol qu its, ticoats, and other 
similar articles. The cotton fly is prod ood bn radatng the tip en cotton 
blankets, and other cotton fabrics. 
4361. Uriisine Furt, J. G. K. Burt, Lee. Dated 16th December, nel 
this in a combination of two grates or fireplaces 
is — namely, an outer and lower or main fireplace in which an 
ordinary coal or other fire is maintained, and an inner and higher or 
po lementary grate or fi charged with semi-combustible material 
pees fragments of a = or other metal, — with a backing 
or other similar substance. products of combus- 
tion Fey on the original fire are caused to pass through or between and 
ene ¢ the ents of / or rfarially con be repainted in different in the 
er grate. may be ways 
one way is to construct the bars on the principle of a venetian blind, pe 
another consists in the application of a sort of movable —_— behind 
the bars. The invention may be applied to existing grates. 
4362. Gas, G. W. Colls, Brith.—Dated 16th December, 1875. 

The inventor uses gas retorts, either vertical or horizontal, one of which 
is to be charged with chalk or limestone, and a second or carburet 
retort is to be ch d with i or coke or any other carbonaceous 
materials, and the two retorts are to be coi . a suitable pi 
In — “instances he proposes using a third retort through which the 
combined gases are puede At a short a from the gas retorts 
he fixes a tank or reservoir containing bh: wpe at or other oil or 
spirit, and connected by a pipe with one of the gas retorts. 

4863. Maruematicat Instrument, R. Henderson, Timsbury, Somerset.— 
Dated 16th December, 1875. 

This invention consists of an instrument which the inventor purposes 
naming the mensor, It is composed of instru- 
ments combined in one of a convenient, com , and portable form. It 
contains and may be used as a dial, prismatic com , circumferenter, 
hypothenite. limb for taking vertical an les, z nt, sundial, level, 

protractor, scale of inches, cour of cl 4 ermometer, a 
ti li et ouble callipera, plummet, magnifying lens, 
Nicols’ prism, and goniometer. 


SareTy ayy FOR Mire Suarts, A. Armstrong, Glasgow.—Dated 


6th December, 1% 
me jess wanted of hovelty which constitutes this invention is the apparatus 
roe descent of the cage in the event of accident to the rais- 
iy ae po bho echanism, 


4365. i Se D. Mel. oe. Argyll, and D. Ballardie, Glasgow.— 


Dated 
The features of ‘of novelty which constitute this invention are the im- 
ed yo pono : ips, a. -~ launching arin ie ble 
and ca) o! or the purpose of ves at sea 
substantially as sat forth. ° 
4366. gem ng! or Meat, J. Imray, Southampt ldings.—Dated 
16th December, 1 
our as te this teventsen the flesh of animals is var pgs A after 
eos deprived of the bones and offal, the renne 
bein; os for use. The flesh is cut up, and the fa‘ pose fred are 
erated and a oe ster a eeaghpenentpiat 7 beet me | 


The ren a cream and then 
with the ronnie, paren ee ee aoe 


syne mass 1s powdered 
with crude gluten or other which it mous So 


nitrogenous after 
prasgecdtyan bee ane bd of the size and shape of 2 joint of meat, so tha 























& 


the mass, the cutdees eoveuten to tiated coeneel 
and ia cut off in lengths. “The Slecse apg Renee Dawes acre ae 
metal cases or they are w meal ng, placed 
together in a larger case wit no teenaeoaente the pieces being 
separated by bran maxed with 1 sulphie, sabre proces alo 
applicable for the production of meat os 
earried farther, and ordinary flour being u uring t {ite aonad 20 0 ott 


4967. f Keyirss Watcues, F. Muller, Birmingham.—Dated 16th December, 
In this improved watch the train is shorter than is customary, the 
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* Common bars were to be had at £7, asa minimum; but the more 
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4368. J. Borris, J. L. Ryland, Birmingham.—Dated Decem- | Petsistently object to any increase uj their working hours, even | and goods, at the same time that station 
co a ” os 4 a increased | been for a time 

upon all hands that though the | scheme of the 


ber, 1875. 
This 


manner as to protect them from accident, breakage, or by fire. 


4369. Forwaces ror Roastinc Metatiic Ores, H. £. Newton, Chancery- 


—Dated 16th December, 1875. 


lane, London. 
This invention consists in a furnace of upright cylindrical form, which 


has a double wall or shell of boiler plates or othi 
water and steam and a suspended invertible or removable bottom. 


d 
E 
e 


jars, bottles, carboys, casks, drums, ont . It was, however, hel 


er iron, for containing — 


great surprise, 
though the masters offer to pay them wages for 
labour. d i 
men may now resist it, before long they will gladly accept the 
proposition. 
pertinacity of these miners in adhering to eight hours is 
certainly not checking the etapa | amongst blast furnace pro- 
> 


rietors to blow out still further. however, pig makers have, 
| for the present, to abandon any hope of relief from longer working 





2410. Meratzic Canrninces, W. M Brown, Southampton-buildi 
0. lorgan-Brown, ip 


Mayol yt 
ven a cartri in which the t is 
folded back at the base. ge Argon tage are bef 


2414. Fine Arms, H. Gardner, Fleet-street.—Dated 10th June, 1876. 
Instead of the shot being d f 
material, 


he breech is mounted on a gun carriage or turntable by 


2430. Sream Pomrs, J. North, Southington, Connectcut, United States.— | the Bilston district, and a very earnest hope was expre' 


Dated 12th June, 1876 
This invention consists in the combination of an oscillating steam valve 


with a steam moved piston valve extending transversely to the steam lyealitie pa er av Rg phar Mg ing 
valve and fitted into an agg A cylinder, the ends of which communi- | ties of South 

a e oscillating steam valve works in glands 
fitted into the steam chest, and it is provided with astem which extends 


wm one end of the steam chest, so that by applying to this stem a those firms who are wealthy and can afford to spend to-day in hope 


cate with the main cylinder. 


e lever or starting bar the steam valve can be moved by hand for 
the purpose of starting the pumping engine. The steam gheter and 
the pump cylinder are secured together by a tubular connection which is 


sections, each section containing a gland and stuffing box, so 


le 

that when said sections are drawn together either by a nut or by flanges 

and bolts, a steam-tight joint is formed on the piston rod which extends 

through said tubular connection. The double-acting pump cylinder has 

two induction and two eduction ports located each side, or nearly on line 

with the centre of the pump cyliader, and all of said ports have separate 
s, one from the other, and the valve from each pump and its seat 

are likewise independent of each other, so that the pump can be worked 

single or double-acting. 

2458. Examettinc Iron, W. R. Lake, Southampton-buildings.—Dated 

14th June, 1876. 

This invention relates to an improvement in enamelling sheet iron by 
means whereof a beautifully mottled and more durable enamel is 
obtained. This is effected by causing an oxidation of the metallic base 
during the enamelling process, and the oxidation is accomplished by 
having sufficient acid present in the glaze while the latter is being dried 
upon the metal previous to the baking. The omission of the hing of 
the metal in the usual alkaline bath facilitates the operation. 

2488. Heatino anp Ventivatine, 2. P. Alexander, Southampton-build- 
ings.—Dated 15th June, 1876. 

This invention comprises a ventilating and heating apparatus in which 
air is supplied to each person through a separate duct or ch 1; alsoin 
which air is delivered to individuals through flexible or movable tubes ; 
also in which air is thrown downward toward the floor in jets; also in 
which a portion or the whole of the air supply may be drawn from that 
contained within the upper portion of the room or rooms being ventilated 
or heated ; also in which the mechanism for setting in motion the air is 
provided with a relief valve through which air may pass from the delivery 
pipe to the supply pipe whenever the pressure exceods a given amount. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE Wolverhampton qeutedy meeting was held yesterday, 
when the attendance of merchants and others from remote 
districts who usually buy finished iron at the Staffordshire quarterly 
meeting was about the average; but little else than a disposition 
to throw out feelers was to be noted. The depression in coal and 
pig iron naturally induces the makers of finished iron to put pressure 
upon the makers of pigs with the view of bringing down quotations 
to the minimum. Such a point, vendors hold, has already been 
touched. Anyhow, no change was declared. 

The Lilleshall Company announced at the opening of business 
that their quotations would remain as last quarter, namely, hot 
blast, £4 5s., and cold blast, £5 10s. long weight. Staffordshire all- 
mine pi quently remained without alteration. Indeed, 
they were stronger than a few weeks ago, consequent upon the recent 
reductionsin make. In the less valuable kinds the recent tendenc: 
to weakness was believed by buyers to be still observable, though 
vendors fairly held their ground for the time. Hematites were 
freely offered at £3 12s. 6d. short weight, at which figure also a 
good sample of part Staffordshire and part Northampton pig was 
to be had, long weight. 

The quotations for finished iron were likewise maintained on 
the basis of £9 for marked bars, and £9 12s. 6d. for the make of 
the Earl of Dudley. This is 40s. under the prices which ruled 

rior to the July quarter-day, 1875, when, by a reduction of £1, 

conan brought down to £10 and £10 12s. 6d. That in the 
intervening twelvemonth prices should have dropped only £1 
speaks strongly in favour of the stability of the Staffordshire 
finished-iron firms of the first class. Considering the ease which 
in the same time has come over the pig market, the quotations of 
the second and third-class houses also bear a favourable comparison 
with the prices which have been accepted in most other districts. 

A good — of singles might have been got in Wolverhampton 

at slightly under £9 10s., whilst others were tolerably firm at a 

little less than £10; and Severn singles were £13, and AB 

quality of the same firm—Messrs. Baldwin—were £16 per ton. 





eet quotations were £7 10s. and £7 5s. 

e demand for sheets for galvanising has fallen to a point 
lower than at an riod during the past five years, Galvanising 
concerns having half a dozen pots can this week keep on only two, 
and then at a loss. The total exports of galvanised iron from all 
English ports during June is tolerably corroborative of this. For 
whereas in June, 1875, we sent away. about 2700 tons of galvan- 
ised sheets, we shipped last month only a little over 600 tone. 

The Birmingham quarterly meeting this afternoon was very 
numerously attended, and there was much anxiety to do business 
by sellers; but as prices were maintained on the level fixed yester- 
day in Wolverhampton, they were declared too high, and buyers 
were shy. In nearly all the transactions reported sellers had 
slightly to give way. Cleveland No. 3 sold at 41s.; Staffordshire 
cinder pigs, 50s.; Staffordshire hoops, £7 10s.; and Staffordshire 
strip, £6 15s. 

As to the pig iron business, it may be reported that, though there 
are only about fifty furnaces now blowing, out of the 148 erected. 
yet the output is in excess of requirement, and the prices obtained 
leave no profit in other than exceptional inst Nay, there 
are few cases in which the furnaces are not being carried on at a 
loss. These figures are a strong contrast to those which related to 
@ period of less than twenty years ago. In 1858 the furnaces built 
numbered 182, and those in blast were 147. Doubtless, the impor- 
tations of pig iron from other districts have to be credited with 
much of the subsisting depression in the pig iron trade of South 
Staffordshire but the painful languor in the demand for finished 


iron has much to do with it. 
Colliery proprietors to-day reported that hardly a third of the 
coal which, in ordinary times, the pits would be yielding is now 


being brought up, yet so low are the quotations for the prod 
ing in respect of 
house coal of 





the interior of a heavy breech in the form reply of the colliers upon the longer hours question. 
¢ @ mortar, but which can on the side be either square or cylindrical. | 
trunnions. 


hours at the pits, the expectation was expressed 
that some little relief may p tly be obtained from a reducti 
of blast furnacemen’s wages, the more so as the blast furnace pro- 
prietors of Cleveland are about to enforce a drop in wages of ten 
per cent. No definite action has as yet been resolved upon. 
Some interest was expressed in anticipation of the meeting of the 

rs, to-morrow, when they have to receive the official 








| Anxiety was general as to the continued flooding of the pits by 
reason of the stopping of certain extensive pumping en; - in 
that a 
| way might be seen out of the difficulty which threatens conse- 


taffordshire. How, however, such a result is 
to come about at a time when there are not only no profits, but 
losses upon mining, it was not very easy to see. Manifestly only 


of profit to-morrow, can solve the problem. Certainly the pro- 
spects are not cheering. 

There never was a time when the ironmasters of South Stafford- 
| shire sought more a than now for information upon the 

es or otherwise of the business in iron with foreign countries. 

ence the Government returns are from'month to month scanned very 
narrowly ; and confirmation or refutation of views entertained as 
the ¢ of their own busi tr ctions, carefully noted. On 
*Change in Birmingham to-day, and in Wolverhampton yester- 
day, the facts brought out by the current returns were 
spoken of not in terms very discouraging; still it was difficult 
to find that any one was largely solaced by the _ infor- 
mation which the statistics supplied. The figures dissected 
show that the total weight of the iron and steel exported last 
month was 195,971 tons, or a decrease of 30,613 tons upon that ex- 
ported in June, 1875. This decline is tant t to a loss of 
£619,147 to the country, for while the exports of June, 1875, realised 
£2,436,038, those of this June were worth only £1,816, 891. In pig 
metal there has been more done with foreign countries this June 
than last by 270 tons, but owing to the current lower rates the 
value of the month’s trading was less this year by £39,466. Acon- 
siderably enlarged trade was done with Holland, Belgium, France, 
and the Uni States, but it was counterbalanced by the fewer 
orders received from Germany, British North America, and 
unenumerated countries. 

The trades of Birmingham and district are quiet. The japanned 
ware and tinplate branches are just now tolerably active. The 
brass trade continues to improve. ‘There is a falling off in the 
demand for tinned and enamelled hollow wares and general cast- 
ings. The wrought-iron tube trade at Wednesbury is very slack, 
and business in and around Dudley is languid. Generally, the 
demand for-local hardwares is quieter. Orders are being received 
somewhat freely for metal wares and builders’ ironmongery from 
New Zealand and the Cape ; but the demand from the States shows 
no improvement. Ironfounders are fairly busy on small general 
castings. Heavy ironfounders complain of a quieter demand for 
machinery and mill gearing. 

A Birmingham paper is, in the manner following, calling atten- 
tion this week to that to which, in previous communications, I have 
directed the notice of my readers. ‘‘ Foreign Competition witir 
Birmingham Manufactures.— Signs of the Times.—During the past 
few months, a French manufacturing firm has established an agency 
in Birmingham, and has supplied large quantities of the hardware 
age to Birmingham and its district, at prices considerably 
ower than those of native manufacturers, such articles being, 
nevertheless, frequently made from Staffordshire iron and Sheffield 
steel, Another significant hint as to future competition, not only 
in foreign and colonial markets, but even on English soil, is the 
lists of prices of several American manufacturers, who are supply- 
ing not only axes and steel forks, for which they have long been 
famous, but a t variety of hardware goods. Not only the 
business-like style of these lists of prices, and the artistic character 
of the illustrated lists, but the style and excellence of these Ameri- 
can manufactures deserve the serious attention of employers and 
= 

‘he employers at Willenhall of the 400 lock makers, who during 
the past fortnight have been upon strike for a rise of 10 per cent., 
remain at present firm in their attitude of refusal to grant what the 
men are demanding, holding that previous advances should satisf: 
the men’s requirements at a time of considerable competition bot: 
from Continental-European and,from American makers, The men 
have boasted that they will remove from Willenhall to Wolver- 
—— and Walsall, where, they assert, employers will py 
set them on at the wages which the Willenhall masters decline to 
give. If such facility exists, they do not seem to avail themselves 
of it, tor they remain at home, and continue their agitation by 
holding frequent meetings. They have invoked the aid of a factor 
in Wolverhampton (Mr. RK. L. Burkitt), who at one time acted asthe 
masters’ secretary u the arbitration board in connection with 
the Wolverhampton building trades, and he has interviewed the 
masters. The men have now formally approved of conciliation and 
arbitration, as a means of adjusting the difference ; but it is by no 
means conclusive that their masters will depart from the attitude 
which they have taken up; and which, if they should be able to 
maintain it for a short time longer, will certainly drive the men 
back at their old rates. 

A statement having gone forth that there was a strike at the 
Soho Nut and Bolt Works, Smethwick, Mr. John How] writes that 
fifteen oliver men have given him the usual legal seven days’ notice 
without stating any reason. ‘‘ But if,” he adds, ‘‘ one-half of them 
had not given me notice on that day I should have been compelled 
to give them notice shortly, owing to having introduced machinery 
to do the work at less than one-half cost. The works, Mr. Howl 
explains, are going on as usual, and he is at a loss to know how 
what has taken place can be called a strike. The question involved 
appears to be some minor one opposed to certain restrictive rules 
of the union. By their extensive use of machinery Messrs.. Bayliss 
and Sons, nut and bolt makers, of Wolverhampton, have freed 
themselves from union trammels and union impertinence. What 
Messrs Bayliss have accomplished, the nut and bolt makers, who 
are not all in their happy position, hope to be gradually able to 








effect. 

All the petitions against the scheme for the improvement of 
Birmingham under the Artisans’ Dwellings Act have now been 
withdrawn, and consequently there will be no opposition to the bill 
in the House of Lords. The scheme involves the purchase of pro- 
perty valued at nearly two millions, and will have the effect of 
sweeping away a large number of the slums and unhealthy dwell- 
ings of the town. 
olverhampton has now before it a project for certain street 
improvements involving a first outlay of over £200,000. It is pro- 
posed to make one new street 50ft. wide from the Queen’s-square to 


this afternoon Western 


iy 5 orth- eee ee of y the 
corporation, who gave evidence in its favour before the 
Committee, where, however, it was opposed by the Great Western 
and the Midland, and likewise by a few private business firms 
the locality of the street proposed to be taken, The Lords’ Com- 
mittee declined to permit the street to be closed, but sanctioned 
its being built over as a colonnade. This the London and North- 
Cc y declined at p + to do ; and the Wolverhamp- 
ton people will, certainly for another twelve months, be without 
the needed railway facilities, It is assumed that next year the 
London and North-Western Company will again seek parliamentary 
sanction toa scheme which will embrace the carrying out of the 
committee’s suggestion. If that should come about the Wolver- 
hampton Corporation will lodge an objection, unless they should 
get as compensation as much money as they had thought to obtain 
‘or the entire abandonment of the ea rag spre for it wil! be 
argued that with a line of railway over it, the street will be of very 
little public service. 














NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

THERE is scarcely any new feature to notice with to the 

iron trade of this district, as the general position of affairs remains 
with little or no change, the reports from all quarters showing 
scarcely any variation in the depression which has prevailed now 
for a considerable time. The Lancashire smelters, although they 
are not working more than half their plant, are making more pig 
iron than can find a market, with the natural result that stocks 
are rapidly increasing, and the necessity of putting out more of 
the furnaces continues to be talked about in several quarters, but 
as yet nothing definite has been decided upon. Forge 
and founders also report that they are receiving no new orders of 
importance, and most of the rolling mills in this district are now 
running short time. 
There was only a poor attendance at the Manchester market on 
Tuesday, many of the sellers being away at the Middlesbrough 
quarterly meeting, and the business transacted was of a very 
limited character. The demand for pig iron is very small, especially 
as regards the lower qualities, as not only are the requirements of 
consumers exceedingly limited in consequence of the small amount 
of work they have on hand, but presumably with the view of keep- 
ing down prices, they appear to be working up every possibbe 
scrap of stock rather than at present ~ any fresh orders in 
the market. In foundry qualities of iron, however, there 
appears to be very little rye either on the part of the 
local or north country makers to give way further in their 
prices, but in the lower numbers, which are a drug in the 
market, there is still some underselling, and prices are a trifle 
weaker. Lancashire brands of pig iron delivered into the 
Manchester district are quoted at 57s, to 57s, 6d. per ton for No. 3 
foundry ; and 56s. to 5s, 6d. per ton for No. 4 forge, but the 
latter quality of iron could be bought for 55s. perton. In Middles- 
brough iron delivered here, makers’ quotations for No. 3 foundry 
remain at 54s, 3d. to 54s. 9d.; but No. 4 foundry is offered at 
52s, 3d. to 52s, 4d.; and No. 4 forge at as low as 3d. to 5s. 
3d. perten. The finished iron trade continues pei ry ved 
and there has naturally been very little buying during the past 
week, as consumers have preferred to hold back for the chance of 
any alteration in ig wey at the Birmingham quarterly meeting. 
The best brands of finished iron have, as a rule, been tolerably 
steady, but makers of the common qualities exhibit a want of 
firmness, and rather lower prices might ee, be accepted. The 
nominal quotations are about £7 to £7 2s. 6d. for Lancashire and 
Middlesbrough bars, and £7 5s. for Sheffield and Staffordshire bars 
delivered into this district. é 

A week or two back I announced the amend of short time 
having to be put in force at the Crewe locomotive works, and it 
has at length been decided to run these works, which employ about 
7000 hands, only five days per week. 

The demand for all descriptions of coal continues very dull. 
Although a few more inquiries have been reported in some quarters 
from consumers who have been holding back for further reductions, 
these do not result in much new business, and where the pits are 
working full time stocks are accumulating. The leading firms in 
the Manchester district are as a rule steady at their late rates, and 
in other districts, although there is no doubt a slight giving way to 
meet the competition for large orders, the 4 quotations do not 
show much change, Best Arley mine in the Wigan district cannot 
be got for less than 11s, to 11s. 6d. per ton, although the common 
sorts are offering at 9s. to 9s. 6d. per ton at the pit ; Pemberton 
four feet is quoted at 9s. to 9s. 6d.; common coal at 7s. to 7s. 6d.; 
burgy at 5s. 6d. to 6s.; and slack at 3s, 6d. to 4s, 6d. per ton at the 


it. 

There is a good deal of gas coal in the market which has not yet 

been placed, and also a great deal of complaining on the part of 
colliery proprietors as to the manner in which the tenders have 
been dealt with by the gas companies, who have in some cases 
tponed their decisions time after time with a view of obtaining 
ower quotations. Many of the coalowners, however, exhibit a 
disposition to take their chance in the market rather than contract 
at the extremely low prices at which consumers apparently expect 
to secure their supplies for next season. f 
For coke there is still very little demand, and Lancashire makers 
are only producing just sufficient to work the few orders which 
come to 7 ‘ 
The dispute in South Lancashire has terminated as I 
antici; last week. The pits have been stopped for three or 
four days, but the men, finding that no concessions were obtainable 
from the masters, have accepted the 15 per cent, reduction, and 
are this week gradually returning to work. In the Ashton dis- 
trict a reduction of 5 per cent. has been mutually agreed upon 
between the masters and the men. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

HARDLY any one engaged in any branch of the iron trade 
appears to entertain any hopes whatever that any early improve- 
ment is likely to take place in the general condition of the trade 
during the forthcoming six months. Some few, indeed, predict 
that it will be at least twelve months before we shall see any 
change worthy of notice, whilst a few others are more pro ree 
and appear to believe that by the end of this year prices will have 
ot down to a level which will admit of business being done on a 
roader and more useful basis. Not only are there present great 
complaints as to the absence of orders, but there are most serious 
outeries relative to the almost insurmountable difficulties in the 
way of getting in accounts. Travellers are still out on most of the 
home circuits, but they are not, as a rule, clearing their 

and write that they can get in hardly any money at all. ce 
and Germany are, perhaps, paying as well or better than most 
countries with which the houses do business, but even there 
buyers are furnishing but very small requisitions. 

In respect of the iron trade there is no alteration to 








Chase, coal-mining in South Staffordshire is 
th, perha 


uct, 
the thick coal of Dudley and the 
at the present moment attended with, ps, even more loss than 


the railway stations, and at the same time widen a number of 
existing streets. The work is proposed to be done under the terms 


proper 
record. Two or three of the leading vendors of the merchant 
qualities with whom I have been in communication during the 
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In pig iron there have been,several sales, chiefly of foundry 
of west coast 
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prospect for the future. of 
those firms interested in the importation of iron ore from Spain— 
a matter which is sooner or later destined an, im) it 
influeace on the British rail trade. 
Iron Ore Company, Limited, received a telegram on Saturday from 
Madrid, intimating that, after much discussion, the Government 
had decided to minimise the duties on the exportation of ore from 
‘Spain. The municipality of Bilbao, in the vicinity of which the 
‘chief mines are ted, had asked: the Government to impose an 
export duty of fivepence per ton; but SiriJohn Brown, who 
happened to be in Spain on the business of the cones made 
such representations to the ministers, and was. a by Senor 
Balparda, Senor Ochoa, and athens, that the Cortes ‘ultimately 
agreed to make the export duty half a real (1}d.), the port, tax to 
remain at one real,(24d.) per ton as before. or Ochoa, gos 
add, is at present the guest of Sir John Brown at, Endcliffe é 
Sheffield. is result is most satisfactory to all concerned, 
especially as the two leading Sheffield companies, (John Brown 
and (o.. and Charles Cammell and Co.) alone arranged some time 
ago to import about a million. tons per annum, It was stated a 
couple of years or so ago that John Brown and Oo. would. erect 
several blast furnaces at their collieries for the express porpeee of 
smelting Spanish ores, but of late I have heard nothing definite of 
the project. 

Messrs, Joseph and Edmund Knott, trading. as Knott and Co,, 
steel melters, tilters, and rollers, Highfields, Sheffield, have filed 
a petition in the local Bankruptcy Court, with liabilities estimated 
at about £33,000. Very sinister rumours relative to the firm had 
for some time heen in circulation, and peculiar revelations are 
expected at the forthcoming meeting of creditors, The share- 
holders of the Sharrow Rolling Mills Company (Limited), Sheffield, 
small concern, have decided to wind up their unde: ig owing 
to inability to meet their engagements. The liabilities are said to 
be under , with assets equal to 20s, in the pound. 

The Board of Trade returns for June have been much. discussed, 
:seeing that they now demonstrate very plainly how bad our trade 
is. Fuel is the one exception, the figures relative te which are as 


of 





: follows :— 
Coal, Coke, cc. 
wee ended 30th June. 

Quantity. Value. Quantity. Value, 

Tons. & Tons. £& 
"ToMussia.. 2.0 ws ve 89,790 .. 68,270 . 181,010... 107,600 
‘To Sweden and Norway 132,318... 87,258. 110,402... 68,701 
‘fo Denmark .,... .-- > «+» 51,629 63,244 ... 32,983 
‘To Germany .. 251,782 .. 149,092 288,912... 114,778 

To'dolland .. 50,260 .. 35,331 46,889°.. 27, 
‘To France:. i. i... 248,457 .. 149,983 .. 270,021 .. 131,424 
To Spain.akd Canaries.. 66,839 ... 53,261 .. 61,574... 37,682 
‘Tol hid be go! Wa. ee OBB oy FO,8M ics 97,928. 50,602 
To Turkey $1,352, 66;) -28, 711 .+, 21,803; «+, 12,068 
To Egy . 42,046 ., 31,280 38,719 22,369 
To Brazil » 31,686 27,025 15,957 10,658 
TRO Res oe ge oe 34,969 26,882 44,461 25,868 
‘To British India .. 84,336 ., 25,668 ,,  86,498.. 22,786 
‘To other countries.. 228,114 .. 171,300 1.) 267,640'.. 148,841 
Total -» 1,429,620 . 970,862,. 1,484,652 803,234 


‘These totals show an increase of 55,032 tons over the same period 
‘of 1875, and a decrease in value'of £167,628, Theiaugmentations 
have chiefly been for Russia, 1 

Much interest attaches to the action of the Leeds iron and tool 
‘manufacturers with regard to the reversion to theten hours’ system, 
cand the issue of the attempt to extend the working time of the 
men is looked forward to with not a little anxiety. The Leeds 
‘Trades Council held a meeting last week, and passed a resolution 
‘expressing ‘‘ surprise and regret ” at the intention of the employers 
in this respect, in addition to resolving to make a determined 
sresistance to the masteis’ p sals, 

The coal trade remains quiet, there being no demand for many 
sllasses of fuel for home consumption. Prices are, consequently, 
purely nominal. 


THE NORTH OF ENGLAND. 
(From our own Correspondent,) 

"THs is the week of the quarterly meetings of the iron and 
<allied trades at Middlesbrough, isi. grea ang Wolysthemi ton, 
cand these are generally looked forward to as a test of, the ac 
condition of business, and especially of the Rrcepects for the future. 
‘So far, however, asthe meeting, at. Mid ro on Tuesday 
of this week was concerned, there is very little to, denote improve- 
ment. There was a good attendance of both merchants and makers, 
Representatives of the trade were mt from Scotland, Stafford- 
shire, Wales, and other parts of the country, but they seemed to 
be more bent upon feeling the pulse of the trade than on doing any 
substantial business. 
Offers were made for pig iron at rates varying from Is. to 2s, 6d, 
per ton below those quoted, but it is almost. needless to add that 
they were not and could not be accepted. No. 3 maintained its 
position at 45s, to 45s. 6d. per ton....No, 4, forge, however, was 
declared to be considerably weaker, and I was informed by a large 
buyer that he had this oT offered at the exrpronelly low 
figure of 41s. for cash. No. 3is the only quality that is in any- 
thing like request,-and the demand-generally is admitted to be 
ae anys f weaker than it was. ; zeny 

Many of the old contracts entered into on previous quarter days 
have now run Boe and ner books pote of in Bai are in a 
much less satisfactory position than they have occapied for a 
period of tine. There are still 117 operative in the None 
of England, but this number is little likely to be maintained under 
present conditions, In some cases, I happen to: know that every 
ounce of the iron made is now going into stock, and it is obvious 
that this condition of things: cannot last for many weeks, » There 
is, therefore, a: good deak of talk about blowing out more blast 
furnaces, I am informed that some’of the furnaces at South Bank, 
belonging to Messrs. Thomas, Vaughan and Company, have been, 
or are about to be, blown out, and it is confidently asserted that 
other firms in the distriet will soon be led to follow suit, 

The Middleton Iron Company, near Darli , have, ‘however, 
provided something like a set off to this by blowing in two furnaces 
that have been out for repairs for some time, and one or two of the 
furnaces at the Grosmont. Works have also been blown in. | Messrs, 
Samuelson and Com , of the Newport Ironworks, Middles- 
brough, have also blown in a furnace that had: been under repair. 
In some of these cases, however, the furnaces have been relighted, 
not with any idea of making profit out) of the production of pig 
iron, but because the firms to whom they belong cannot afford to 

, having large contracts running for the supply of ironstone, 
which they are compelled either to use up or to stock; and to have 
such large deliveries of raw materials thrown on their hands would 

@ robably be the greater of two evils, 
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There is no material ‘ch: in the position and prospects of the 
finished iron trade. The rail mills have rather more on hand than 
they had some months ago, but the orders on manufacturers’ books 
are — worked off faster than others come to hand. Several 
large rail orders, that were recently offered for in the Cleveland 
district, have either gone to Wales or to the Continent, and the 
constant recurrence of \sucli cases tends to make Cleveland makers 
gloomy and disheartened. 

At the quarterly meeting of the iron trade on Tuesday Mr. 
Charles Wood of the Tees Ironworks,’ Middlesbrough, showed 

—_ of slag a made at the ‘toe alae tov Cleveland 
orking y by a new procéss, the ing run direct 
from the blast ‘furnaces Jato moulds, and then subjected to an 
a process. Mr. Wood also showed some ens of 
wool made from slag by blowing steam through it as it issues from 
the blast furnace. Experiments are, it is said, now being made 
with this wool, in order to’ascertain whether it can be adapted for 
the manufacture of paper ! 

It will interest many of your readers to learn that the Whit- 
burn Coal Company, after having spent about three years and an 
enormous amount of money in ing for coal on the shores of 
the German Ocean, between Sunderland and Shields, have at last 
been compelled to give aup the venture. The company had laid 
down two engines of and 150-horse power respectively, to 

ump the water which flowed into the shaft from several huge 

ures ; and for some a they have been pumping t 
and day at the rate of about gallons per minute ; but still the 
water gained upon them, until it became evident that there was a 
connection between the shaft and the sea, and that, in fact, the 
company were pumping the German Ocean. The shaft had only 
got down to the depth of twenty-five fathoms, p beyond that 
point being impossible while the water kept pouring in with such 
volumes. The abandonment of the undertaking is justly regarded 
as one of the — mining disasters that has happened in the 
county of Durham for many years. 

The Durham coalowners have appointed Mr. William Armstrong, 
of Pelaw, and Mr. Henry Morton, of Beddick, and the miners have 
selected Mr. William Crawford (secre to the Union), and Mr. 
Lloyd Jones, to act as their ive arbitrators on the proposed 
reduction of wages. The umpire has not been appointed. I am 
informed that . Armstrong, who acted on the two previous 
arbitrations with Mr, David Dale, of Darlington, is not disposed to 
accept the same position now ; but no great difficulty is likely to 
arise on this score. The Durham Ookedrawers and Labourers’ 
Association have also appointed their arbitrators, who will sit in 
conjunction with the arbitrators appointed by the coalowners, 

It has been decided to liquidate, by arrangement, the estate of 
Mr. John Henry Garbutt, coal and iron merchant of Darlington, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue state of trade in Scotland, and particularly in the West, 
where the manufacturing industries are chiefly situated, is such as 
to cause very grave apprehensions, At the extensive chemical 
works of Messrs, Charles Tennant and Co,, St. Rollox, Glasgow, 
the workmen have all been paid off for three weeks, on account o 
dulness of trade; and..when it is stated, that since their.com- 
mencement, many years .ago, these works have never formerly 
been at: on. any. occasion whatsoever, the significance of the 
fact. wi generally understood. The depression is so great that 
many of the factory owners have placed, before them the alterna- 
tive of either stopping for a time, or ing a large reduction in 
the expenses of working; and accordi I learn, that at a 
number of the spinning and weaving mills notice has been 
given. of a reduction, of wages. amounting to from 10 to 15 per 
cent. The strike in the building trade continues, and it is feared 
that partial ruin will be entailed upon it by the ill-considered and 
inopportune action of the operatives, The great annual saturnalia 
of w. Fair. begins eles angpem,' Bee all. the public 
works will be closed in the afternoon, and. will. remain . shut for 
nearly a fortnight, some of them longer. Many business men 
look forward to the holidays as a relief, expecting that at their 
close, trade may possibly show a little more. activity. 

To the general dulness, the iron trade ws NO excep- 
tion ; indeed, it ayane to be suffering more severely than other 
branches. The i 


ome consumption and the exports are each 
declining, and . prices have fallen: both for warrants.and for 
makers’ iron. Mesars. Connal and Co,’s G w stores at 


present the quantity of pigs is 67,000 tons, which shows that the 
reserve is on the increase, though the additions are not large. 
Business was quiet in the warrant market on Friday at 56s,. 6d. 
Monday’s market was also quiet, with very little doing, and prices 
declined from 56s. 6d. to 56s. 2d. cash. A small business was done 
on Tuesday forenoon at 56s, and 56s. 1d. cash; in the afternoon the 
market was without alteration. On oar the market was 
rather firmer, with business at 56s. 1d. to 56s, 3d. cash.  To-day— 
Thursday—the market was also comparatively strong at 56s, 44d. 
to 56s, 8d, cash. 

Since last week makers’ shipping brands have been in small 
request, and thejprices of nearly all have fallen. Good marketable 
brands, No. 1, declined 6d.; No. 3, 1s.; Gartsherrie, No. 1, 1s.; 
Coltness, No. 3, 6d.; Summerlee, No.1, 1s; No. 3, 1s, 6d.; Oarn- 
broe, No. 3, td.; Monkland, Nos. 1 and 3, 1s.; Clyde, No. 3, 6d.; 
Govan, No. 1, 6d.; No. 3,'1s.; “eg ae 0, 3, 6d.; Eglinton, 
Nos, land 3, 6d.; Dalmellington, No. 1, 6d. ; Shotts, No. 3, 1s.; 
Kinneil, No, 1, 6d.; No. 3, 1s. 

The shipments of pig iron from Scotch ports for the week ending 
the 8th current amounted to 7092 tons, being 6123 less than in the 
corresponding week of 1875. Since Christmas there is a total 
decrease on ti of 53,508 tons. 

The im of Middlesbrough pigs at Grangemouth for the week 
were 4155 tons, giving an increase of 1595 as compared with those 
of the corresponding week of last year, and these imports show a 
total increase of 38,960 tons since the beginning of the year. 

There is little doing in the various branches of the manufactured 
iron trade, as it is believed that a further reduction will soon be 
made in the prices. A considerable quantity of ‘iron manufactures 
have b en sent abroad from ‘the Clyde during the past week, 
including £7000 worth of steel sleepers and fastenings for Calcutta, 
and £5000 worth of machinery. 

The coal trade is, if possible, more sluggish than ever in the 
West, there being a large curtailment in orders for heme con- 
being almost at a standstill. The 

ob. are for households, from 8s. to 10s. 6d. ; 
main, 7s, to 7s. 6d.; splint, 8s. to 8s, 9d. ; steam, 9s. to 10s. 6d. ; 
and smithy, 14s.; but in cases where orders of considerable size 
are obtained c do not scruple to make abatements from 


these rates. Since the or og of the present month the — 
have been slightly low in the eastern mining districts, Here, 





Ports, © goed export has been 
during recent months, but it has now fallen off toe wae 
d proportion of exporis 

to continental countries on tion, dealers 
having been induced to go into this kind of PA ang gto so 
All is quist among the colliers of the West, but in Fife and 


Clackmannan the of the colli 
no aa to take tho men work eloven Gaye por fortuche wees 


ys fortnight if necessary 
instead of. as hitherto, is meeting with ¢ te ition. The 
union leaders have i e whole of the 


pro} 
rules, but it is believed that the employers will not accede to their 
wishes.. It is only right to say that in the meantime, and for 
present purposes, no such change as the masters desire is requir 
as the men are in mys instances not able to get more taan eight 
or nine days’ work in the fortnight. The advantage of getting the 
rules altered just now is not very iy ease seeing that though the 
men were to be vay the proposal, they would be at liberty to insist 
upon the m tion of the rules as soon as the times were in 
their favour, which would be precisely when the arrangement 
could be of any use tothe masters, At some of the collieries the 
sr ketene iy strike — bg 4 a under contracts 
fedncing ch a rule. matter will likely be brought under 
ag | consi a a of a Union. if ee 
ciro’ as been ressed to the miners here, and I suppose 
also to the whole body throughout the United Kingdom, reg me, 
Macdonald, M.P., advocating the establishment of a news per, 
which shall be specially devoted to theirinterests, Mr. Macdonald 
points to the necessity that leaders of the miners should have the 
fullest information of all that is going on over the country. it 
may not be ge ly known that there is an old weekly paper in 
G w, which, having been thrown out of date by the ‘‘ dailies,” 
has for several years been endeavouring to catch the sympathies 
of the miners, and to supply them with news. This organ has 
had the countenance and support of Mr. Macdonald himself, who 
is also understood to contribute the bulk of its original matter, 
bat the member. for Stafford evidently feels that some more 
po instrument is required for his own pu and those 
of the men associated with him in directing the miners’ affairs, 
The Carron Iron he og Maen for several months had boring 
rations carried on in the lands near East Grange, Culross, with 
the object. of striking seams of ironstone, which were believed to 
exist there. At adepth of 140 fathoms the burers have at length 
cut through the main seam of ironstone, which is found to be 24in. 
in thickness. Some rhe ago the field in which the find has been 
made was leased to the company, and at that time they bored to a 
depth somewhat exceeding 100 fathoms, but did not strike the 
metal, Their subsequent perseverance will now be rewarded. 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

Sunpry speculators have been busy of late storing coal in 
Mediterranean ports, and so great has been the quantity pti from 
South Wales alone, that itis estimated that six months’ consum: 
tion is now stocked. The be export has been from Cardift ‘ 
varying between 20,000 and 25,000 tons; from Swansea-2nd New 
port, about a third of that quantity. It all depends upon the 

ortunes of the war, or the combinations which may arise, for this 
Fe to turn out a paying one. I note that a marked reduc- 
tion of quantity to the East took place last week, the consignments 
reaching only 15,000 ‘tons. The whole consignments of coal from 
Cardiff amounted to little over 6000 tons, from Newport 9000, and 
from Swansea 8269, France has quite regained its old positi 
the top of the list. Out of the 8000 tons sent from Swansea 
nearly 7000 went to France, and from Cardiff France received 
the coal tad 

e ¢ is'at present in a peculiar state. No one knows 

but that events may be so precipitated in a few hours as to force 
up the prices of ‘the best steam considerably ; so coalowners, with- 
out restricting seteenel are yet k g aloof from binding: 
themselves for lengthened terms at small figures, and no one could 
now get a large:contract completed except at an advanced rate. 

Notices of a cessation of contracts at various ironworks and collieries 
have been up. The men of the Great Western Ironworks in 
the Forest of Dean have accepted a reduction of 5 per cent, The 
Landore men have also come to terms, and the scale of reduction, 
amounting, in some cases, to 15 per cent., will, it is hoped, enable 
the enterprising managers to secure a few orders. Unfortunately- 
orders continue small and unsatisfactory in most of the works, and 
events seem to threaten no return of improvement this year. 
This week there is a rumour in the Aberdare Valley that the 
Gadlys furnaces are to be blown out. The College Works, Llan- 
daff, ate’ actually stopped, and notices are out at the Mangaur 
Works, Abenavon. 

The whole ex: of iron last week from the South Wales and 
bar Monmow oe Pe nid ae, bryce 1500 tons. 

me jar changes have been brought about in this district by- 
the Tmckenee et trade. Thus large numbers of ironworkers hens 
become colliers; miners have gone into the coal workings ; labourers, 
at ironworks have become porters and eners ; and the last news. 
is that’ many of the unemployed tin workers in the Lydney- 
district have taken out licences for salmon fishing, and have turned: 
fishermen for the season. Fortunately, too, the hay season is a. 
busy one, and numbers of workmen find employment to the: 
“The we Se at fyich, Book ‘i 18) 
works at Pen A er an 'o.,. Limi are turning 
out a quantity of sheet iron for Antwerp and dmatecons but as a 
rule'both sheet and tin plate works are doing badly, and it is fally 
expected that in addition to the periodical limitation of the output 
another reduction will be necessary. As tin plate, the » 
ordinary kind can only now be sold at a loss. A German 
patentee was in the district lately offering a patent for impressing 
coloured designs on tin plate, of superior character to those of the 
Neath district, It is evident that inventors are turning their 
attention in this direction, and some marvels of ornamental work 


may be pee 

rf ormed that Mr. Kelly is to take the entire management 
of the extensive collieries at Risca. 

Our system of coal oss | 





seems to find favour at a distance, 
even if not approved here. For a long time the men and masters 
differed about the gauge of the screen: this was allayed in most 
— but last week the difficulty out again at one of 
owell Duffryn pits, and a strike was tened for a time in 
consequence. Fortunately a compromise has been effected, and 
another screen is to be put up. The northern coalmasters, 
who are on the eve of sending a deputation into Wales to 
see the manner of ‘working steam coal in Wales, will find the 
Rhondda Valley generally, and the Llwyypia co! in 
a good place to visit. The Dowlais and hs a collieries are 
also worth visiting. In fact, the Merth ct should be the 
head-quarters of the deputation, as a few miles to the east the 
character of the steam. coal es more bituminous, snd afew 
miles tothe west of Merthyr more anthracite, and in a radius of a 
few miles of the town the genuine steam coal is to be found. 

A noticeable and novel entry appeared in the shipping lists this 
week, It was an entry of 30 tons of bar iron to Naples, con- 
signed from Cyfarthfa works. These works have now been at a 
standstill for nearly two years, only a mill being occasionally 
eres and as far as prospects go there is less likelihood than ever 

any start. 

Tt es been decided by the Forest of Dean coalowners to retain 
their quotations of best coal intact. 

Several of the Welsh collieries are under notice. 

The deputation.of the Northumberland colliers and owners 
visited Navigation Colliery on Wednesday, and made « thorough 
investigation of the place. 

The Taff Vale way reports a falling off of £236 in the traffic 
receipts of the week, and the Penarth aes £59, as compared 
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Davies, Blaengwaur, will succeed Mr. 
event of that gentleman accepting the Chiltern 








PRICES CURRENT OF IRON AND STEEL. 


ee ae eeenel Ne eat, bat it should be 
borne in mind that in many cases mak. to quote different 
torgnaten epadiel centancts. It is obviously tmp to specify these cases 


and terms, or to give more than the quotations and makers’ 
Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 








£8.4. £84. 
217 6| Glengarnock—No.1 .. 3 3 6 
215 0 No.3 .. 217 6 
8 4 6| Eglinton—No.1 .. .. 217 0 
218 0 No.3 .. o 216 0 
8 9 6! Dalmellington—No.1.. 217 0 
217 6 Yo.3.. 216 0 
8146 At 
Be - ae 3. $26 
217 0 Do., specially selected |. 880 
300 At Grangemouth. 
216 6 Shottse—No.1.. .. « 3 8 0 
217 0 No. 8.. oe o 218 0 
215 0 At Leith. 
0 OC) Kinnell—No.1 .. .. 219 0 
218 0 No. 8 ‘ ee 215 0 
tthe above at Can?! At Bo'ness. 
we at Glasgow, CLEevELanp—Prices at works— 
Seana aengeae SS creas Fy: 
Govan—No.1.. «. o 218 0] No.2... oe of of wo 27 6 
No.3... .. w« 216 0 UD ce 60 cc. co oo 8 8 6 
At Broomielaw. _ 4, paany oo of 2 40 
ORME eT... oo 86.0] TSTMS vo oo wo 3 3 6 
tt teliameete Sar 4 Thernaby .. os oc « 0 0 0 
At Port das. 


essrs. Wattwet & Co.'s Stockton net prices (on trucks) are—No. 1, 
et lls. iis. 06: No. 3, £2 6s.; No. 4 Forge, £2 4s.; “‘@ Thornaby” No. 4, 
Forge, £3 5s. Od. net cash. 


Botckow, Vavonan, & Co.’s net prices, f.0.b., are, for No, 1+ 


Messrs. 
£2 188.; No. 3, £2 8. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
£84. £84. 
Wates—No. 2, f.0.b., Newport.. ee eo 27 6to0 0 0 
Forge (at works) oe eo 215 0t08 0 0 
Common pig (at works) ee eo 2 2 O0t00 0 0 
i works) 215 0to0 0 0 
Both, rt, delivered in Aberdare. 
ererenses 1 1 ‘at! eld ae eo 214 Oto217 6 
«- 210 O0to214 0 
LancasHIRzE, Seveekniienetes —No. 8 217 0to217 6 
H . “ ais. rt zh 216 0to216 6 
EMATITE, at works, or prom cas! 
Millom “ am 9 ol. oe ee 812 6 
Ne. Zee we ee oe « 810 0 
No. 8 .. o o oe - 876 
Ondimery Ba 8... «2 02 of of 376 
No. 4.. o. *- o oe ae 
No. 5 .. ee ee oe eo 38 7 6 
Mottled oe ee ee ee oe ee o 0808 
White.. °e oe e eo os oe o- 000 
Maryport—No. 3 Re ee ee Sk 
No. eo oy oe oe ee eo 8 7 6 
No. 5 oe oe oe - oe sai Bik 6 
Mottled and white.. oe ee ee ee om eae 
** Bessemer ”—No. 1 oe oe e oe. ee 812 6 
No. oe ee oe e -- 810 0 
No. 8 ee ee ee ee ee 876 
Puddled Bar— 
Wates.—At works .. ~ £5 5 Oto 510 0 


MANUFACTURED IRON. 
Ship Pia’ 
Pearso: 


tes— 

ww & Know es Co. best (2) dis. for =m. ° 910 
Gtaseow, f.0.b. oo tee ee oe £8 Os. Od. “to 8 10 
MrppiespRo’, at works .. ee - &7 5s, Od. to7 12 


Boiler Plates— 
“ Warrinoton,” to 5 cwt. each plate oo «60 ee Sle 210 «0 
best best eo = ee oe ee oe » ill 0 
Do. treble best 13 0 

Agrees cent. discount for cash. The Pearson and Knowles Co.’s prices 
iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 

in lots of 10 tons and upwards. 
Bow .ixe & Low Moor, terms in each case 2} dis. for cash in pay- 
ment of — -_——, or a ee cent. dis. for cash in lieu 


oso aso 


2 tons, or free alongside at Liverpool 


of three mon r Co. deliver in London 

at 10s.; Liverpool, 7s. 64: D Hull, 5s. per ton extra. . s. d 
Under 24 cwt. each .. ee oe oo «= per ewt. 5 0 
2¢cwt. and under 3 cwt. .. ee oe ee oe i 6 0 
8 cwt ,, TS ee oa a aa it Oe 
Sicwt 4 cwt. .. e oe os « 110 0 
4 cwt. 9 5 cwt. .. oe oe ° - 1183 0 
5 ewe, We es ee eg. ee OEM 
6 cwt. 7 owt. .. ee ee ee « 119 0 
7 cwt. and’ upwards . o ee ee 220 

Plates exceeding 6ft. wide, 2s. per ewt. extra. Hammered and 


chequered een, and tone differing from a square form or regular 
taper, extra per cwt. 
Tayior Bros.’ alior plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“ Monmoor” best, to 5 cwt., to 4ft. Gin. wide, and to ll 0 


0 
30 superficial fee: r ton at works .. oe 
eS cue nat Giiei fe oir 
pee des tant,  Soeeae. eo ee oo 60 eeliit  K  O 
Special, to - 700 
Uousl ox extras for overweight, sketches, &c. 
Barrows & Sons: 
nee ee'sun chest, at works a oe ee - 4 : 
Dest charcoal". 60” | “wes! ee a ee re ee | 
Barrows & Sons: 
B.B.H. eee oh pistes eo 80 ee ee oo «6hee 11 «0 0 
” co. ee oe o o. ee 12 060 0 
” Best st plates oe ee eo eo 1300 
CLEVELAND ee oe ee ee £8 58.to 815 0 
“WALEs, at Aberdare—Coke plates ee or ee ee 00 
Grasoow, f.0.b. o- ee a ee eo £8 10s.to 9:0 0 
Angie Iron— 
Bow re & Low Moor (terms as above)... per cwt. S . 


L and T iron, not exceeding ten united inches .. ee 
additional 


‘or inch extra per cwt., 1s. 
Me 1 ~y47 bra 7. for cash—from 1 800 
to Mee o- o 
gba baler do a4 oe So 10 9 
HITWELL & Co. 2 discount ton ee oe 00 
Best % ) per oe oe - 8 00 
Best best bo 910 0 
“*Monmoor ” a # the works) up to eight ‘united ‘inches 2 r . 
do. oo 8 we 
Best best do. eo 115 0 


T-iro! fron, as above, “los. extra. 

Pre ee te to 9in., 10s. extra. 

9in. to 10in., 20s. extra. 
CLEVELAND .. oe - £6 lito 7 

Ear or Dupiry (terms as below): = 

Round Oak,” not exceeding sin. is go best 11 
” ” ” »”» Double so 13 
ae » ‘dreble ,, o- 15 
Giascew, fab... co .w. « ee &liato 8 
ABERDARE oe ~- oe ee »' 7&8 &® 8 


_ 
Seocos a 
©Sseco o 


Bar Iron— 
Bow ne, Low Moor, & Tayior Bros. (terms as above). 
perewt. £8. 4. 
De 'dp te tent , or square, to 3} cwt. Aw és . . : 
o 5 ere. and apwa a a a sie : : 4 
Flate—1 an upwards.. ee ee oe 
» under #in.thickto}in. .. .. « « 12 0 
» Under jin. to}in.. .. oe ee oe o- 1830 
under 160 


» in. 
For each fin. less than 1}in. wile extra, 10s, per ton. 








Z£ada 
8q in. and upwards ae ae re BS ee 
dati ee os a ee ec 18 0 
wi ie aaa oo oe a : 0 
oo oe oe ee wr . 
and oe oe e- oe 1120 
9-16in. a .. oe - oe o. 130 
» Tin. and jin. .. ee *s eco of 150 
” 6in. . - o oe o eo. 170 
a ee oe eo 190 
Rivet, same price as above. 
Chain iron, same sizes as above, extra per ewt., 2s, 
Best bars and rods, extra per cwt., 88. 
“*Mormoor,” at the works, per ton— £a. 4 
Bars, jin. to in. round and square, or to Gin. flat .. 815 0 
Best ” ” ” ” + 915 0 
Rest best a o ” « 1015 0 
Rivet iron, usual sizes.. .. oe o o «- 1015 0 
Best best .. oe * oe oo o - 1115 0 
oven = 
Grasocow, f.0.b. .. oo «- £7108. to 0 0 0 
Barrows & Sons, at works, ow ton ‘short : 

B.B.H. bars $e we eo ee o- 900 
~ best angle iron eo eo. ll OO 


All other descriptions in proportion. 
Ear oF Dubey, 24 dis., f.0. — a Round Oak— 


“* Roun and Oak,” rounds up to 00 eo 60 ee 9 128 
= = as “Single best ee e 11 00 
ae as ae Double ,, oe «- 1210 0 
m. oa pi Treble ,, ee e 1410 0 
Rivet iron—Single best .. oe oe ee e 12 00 
Treble 1510 0 
On separate orders of less than 5 wt. ‘per ton extra, 10s. 
Waxes, at College Works, Cardiffi—Coke bara, best .. 710 0 
Merchant Bars— 
““ WARRINGTON ” (2} dis. for cash) per ton— 
Flats, from lin. to 6in. wideby jin. thick and upwards 710 0 
Rounds and squares, from }in. to 3in., best =... - 71 0 
Do., treble best .. eo 60 ee «10:10 2 
ry prices as above. 
Wnuirwe t & Co., f.0. 2 ena dis for cash), per ton— 
Crown quality .. oe oe oo os oe e 610 0 
Beat ee ee e ae ° o oe. 7°00 
Rivet iron .. ee ee e ee or - 800 
— quality, “Thornaby” +. os ee o - 800 
»” oe °- e - «. 900 
Best best” a. 20 ee ee e - 10 0 0 
bs yy a! Iron Company, f.0.b. Cardift orNewport 617 0 
No. 2 bars, f.0.b, Cardiff oe o o oe - 615 0 
Sheet— £a4 
“ 
oe ~% to 8ft. long by 3ft. 20 w.g., per ton at 1010 0 
Tks.. .. oe oe ae oe oo 
Do, BOG oc =0te Swe we we cele 1110 0 
Do., best best oo ee oe ee oe + 1210 0 
Usual extras. 
Barrows & Sons— 
B.B.H. sheets.. or) oe o or) oe «. 1100 
» best do. oe oe oe ee ee «+ 1210 0 
best best do . oe oe oe oo « 1310 0 
E. P.& W. Batpwis, at works: 
“Severn '—Singles vee oe ee ee o 13 0 0 
“Wilden” ,, ‘a ee aS o 160 0 
s 5 EB? 6a: ae a) Ne EA 
oe oe? BRS saw: ow ee? BMD 10 
“A »»  ‘Beharcoal”., .. e+ 2310 0 
“EB” .. ees te ee 2510 0 
Doubles to 24 w. g., 30s.; and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “ E P and’W B ” + perewt... 113 0 
“Unicorn” .. oe o oe e 11 0 
Coke Tin—“‘ Stour” oe o o 160 
Messrs. Baldwin's terms are 2} dis. for cash on oth of the month 
following delivery. 
PEARSON & Kyow tes Co. (terms as above)— £a. d. 
“ Dallam”—Singles, to 20 w.g. o- ee perton 1010 0 
Best, 10s.; best best, 30s. per ton extra. 
Crowruer Bros & Morcax (at works)— £8. 4. 
Coke Tin—Singles, to 20w.g., to 120in. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to %in. by 36in, o 117 0 
Trebles, to 26 w.g., to 84in. by 33in... - 119 0 
Charcoal Tin—Singles, as above ee oe o 3 0 0 
Doubles ” oe o o oo 33230 
Trebles ao oo oe oo  & 4:9 
Do. Best singles, as above oe ee eo 25 0 
Best doubles = oe oe oo... 2 toe 
Best trebles 29 0 


Terms, 2} dis. for cash on 10th of the month. “Orders of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 
J. Tx, Bristol, delivered in London, 2h dis. forcash— £ 8. d. 
Doubles .. ee ee ee oe . oe « 183 00 
Trebles .. o o *e «» 1410 0 


Wates—Treforest Ti n- ulate Works— 


Charcoal tin (at Cardiff), percwt. ,.. £018 6to 1 0 0 
Lydney (at works) .. oe oe - £11 0to 150 
Swansea or os o oe eo 018 6to 000 
Engine Iron— 
KirKSTALL Force Co. aenem cold blast, pig, refined, - selected). 
Plain bars, rolled, viz. : Per ton. 

£8. £ 8. 
Rounds, from }in. to 6in. diameter .. + 20 Oto 22 0 
Squares, from in. to 5in. - 20 Oto2l 0 

Drawn hammered bars, as above, per tonextra 1 0 
Rivet iron oe ee ee oe eo 20 Oto 22 0 
Angle iron, 1}in. to din. e o « 20 Oto 0 0 
Forgings—Plain shafts under Bewt. ss ss 20 Oto 0 0 
"a oo . WOT. oo oe O80 
ia ” 20 cwt. o eo 2 Oto 0 0 
= »  S0cwt o ec 30 Oto 0 0 
40 cwt. « 84 Oto 0 0 

Plain shafts, ‘above 50 cwt., prices according 
to weight and dimensions. 

mrods,under S5cwt. «. os eo. 22 Oto 0 0 
Ls ie | Oe a 
20 cwt. oo - « 30 Oto 0 0 
Cranks, under J oe *e ee « 27 Oto 0 0 
9 6 cwt. oe or or o 30 Oto 0 0 
ore soon anima! 60) + eb ne. oe 
20cwt. « oe oe o- 87 Oto 0 0 
inline, sigeit Be Seen... co ‘no pe ee eee oO 
10 cewt. o o- « 30 0t0 0 0 

”’all other uses according to pattern and weight. 


Wire— 
Wuirecross Wire & Iron Go, delivered in Liverpool. Terms 2} dis. 


or cash. 
Best best be Ad > telegran in raed — 


8. d. 

Oto 6 . oe . oe oe - 175 0 

7to 8 oo oe o o o- oe om es 

9 o o oe ee oe o eo. 19 0 0 

10 o ry o- ay . oe eo 1915 0 

ll ee o oe oe ory o e 20 5 0 

12 oe o es oe ar 2150 
Best annealed drawn fencing ‘per ton 

Oto 6 ee oe oe .- oe « 1110 0 

7 o oe oe oe oe ee eo 12 5 0 

8 oe oe *° o o oe ee 13 00 

9 o oe *. oe oe «- 1810 0 

10 ee oe oe - oe - 1410 0 

ll - oe oe oe oe . « 15 0 0 

12 os oe ee 1510 0 


Dipping in boiled oil is. per ton extra. 

Best galvanised do. per ton 
0 to 7 . oe oe oe oe o -- 1510 0 
7 on o- o o oe o ~- 1450 
8 oe oe oe ee ee ee - 1700 
Tur Pearson & Know es Co. 
“Dallam ” fencing, Nos. @to4,B.W.G. .. .« 810 0 
810 tod : 


, f.0.b. oe 
Nail Rods—G.asoow, f.o. . ears 


CLEVELAND .. o- 
Nails— 


Waurrecross Wire & Iron Co. 
R ons \ Points de Paris, per 1121b. :-— 
1 #3 3 w&@ WU WwW WW 
10 up 15/6 16/3 17/0 17/9 1s 19/9 21/0 22/6 24/6 26/0 29/0 
Packing i n casks ls, per cwt. ex 
Rails—G.asoow, f.o.b. ee oo ee e 710to8 0 
CLEVELAND eo ee ee oe ee 6 5 to 6 15/6 





eo 6 5t0610 


Fishplates a works), any section 
(Owen) o e- 710 to7 12/6 
Railway Chairs—Giascow, fob. oo) 6 oe & OO 410 


Pipes—Guascow, f.0.b... + 8 oo eo 6 Ot0O7 5 
STEEL. 

SuerFietp—At works— £84 £84, 
Spring oe Oe: a o = oes «217° 0 Ot 0 0 
Ordinary cast rods oe oe ee eo 1440 Ot0o% 0 0 
Fair average steel o or oe 2% 0 Oto 82 0 0 
Sheet 2 00 08 ec eco eo 38 0 0t066 @ 0 
Second-classtool., . cf ec ee 2 0 0t045 0 0 
Best speciai steels ‘ és ee - 500 0t070 0 0 
Fine rolled, for clogk springs, &. .. «+ 60 0 Oto 75 0 0 
Rails—Siemens (at’works) ee ee e- 9 0 Oto 910 0 

er, ordinary .. oe - 710 0t0 800 
Do. superior .. oe - 8 0 0t0 900 
Do. oo oe 60 ee 9 0 Oto 910 0 

Waes— £84, £ 8. a. 
Rails, f.0.b. Sins og ha thee tu eo «6ced)« ©98h 66 UOtoTl 0 0 
Rails, at works (D. ore) eo - 8 0 0to 000 

eavy ee 710 Oto 712 6 
Best, from 401b. per yard, at works: . 
(Davenport) .. eo ee o 8 2 0t0 8 8 0 





PRICES CURRENT OF MISCELLANEOUS METALS 


Copper £8. 4. 
i bars .. ee oe om e ee perton.. 7410 0 
B.S. ingots oe or oo oe oe « 73810 0 
Tough cakes or bars ee e oe ee ee « 78 6 0 
ty 73 0 0 
OE ee: a6. ae et ee a “tn wo 
. ‘ 
British 1. 0s 0 tse we wef 8 OO 
Lead— 
Best English soft pig .. ee oe oo oe «- 2010 0 
“ Panther” ee oe e oo oo o - 000 
Antimony— ‘ 
0 0 
Regulus star oo os oo oe ee oe “$000 
Spelter— 
ilesian eo. ee we ee ee oe ee oe 23 = 4 
23 10 
English 1. se 00 oo oe ow wo fH 8B 
Quicksilver .. ory perbottle .. 8 0 0 
Phosphor Bronse—Bessing metal perton . + 112 0 0 
Other ee oe £120 to 140 0 O 


Castings according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 
Zinc Sheets, for ' paper glazing ena 


lst quality (per cwt.), from ee ee 418. to 478, 
2niquality .. ee o o ee e e+ 858. 6d. 
For Engravers ee . ** oo B78. 


G. Daum, Cologne and London. 
PRICES CURRENT OF COAL, COKE, OIL, &c. 















































Coke— £84 £5. £64. £28.d. 
Cleveland, at pits 0 10 0..0 12 0 | London—Best .. 0 0 0.8 00 
Derbyshire .. «- 013 0..0 00) Other sorts .. 0196..1 09 
Wal 0 96..0106 South Yorkshire—At the pits— 
Best. Rhondda— Bestordinary.. 0 12 0..0 160 

No. 0 12 0..0 13 6 ne « 0 90..0110 
Girne vat works 0 66..0 00 Slack eo 0 30..0 50 
Sheftie id ee o 0150..0618 0 Wales, allat pit - 0 00..0 00 

Coals, best, per ton— Steam(less24).. 0 63..0 76 
Birmingham .. 013 0..0 15 6 House .. « 9 69.0 76 
South Durham... 0 5 6..0 10 6 Small steam .. 0 29..0 86 
Derbyshire— Do, bituminous 0 20..0 30 

- vat et ag e- 0140..0160!Lard .. .. .. 64 60..0 00 
Converting .. 11 0..0 00 | Oils, tun— 
Other sorts .. 0 90,..0110 Seal, pale. .. 84100..0 00 
Slack ee of 0 30.0 50 ty oo of 10 0..39100 
el. totinged.. 31 00..33 00 
Glasgow—At the pits— Linseed .. .. 5 0..2476 
Elicoal,perton 0 70..0 90) Olive, Gallipoli.. 0 00..0 00 
Main S98 S80 88 ish «2 «2 0 00..0 00 
Splint ‘ 0 56..0 76| Palm .. .. . 389 00..0 00 
Dross ve 0 09..0 80 Rangoon engine 
C. “ey 0 36..0 00 
Do.—At Glasgow— Co.'s), Peer 
Household, per Rapeseed, Engl. 
Ex cwt deled. ¢9 18 8.40 15 9 teas 4 ss 5 0..88100 
0. wholesale, TOWN «+. «- 3619 0..36150 
rien. 249 80 0 99 Foreign pale .. 88 0 0..39 0 0 
oa mt 1. 6 : + 89 pene 20 «+ 0 00..0 00 
+ oe 80..0 99 - 0 00.. 
Wishaw mains, 0 70..0 76| Whale, South Pm tos 
Smithy .. .. 013 6..0 13 9 Sea, pale. f 24 10 0.85 0 0 
B oo eo 29 00..8000 
Lancashire (Wigan * ewe E.1. Fish .. 23 00..000 
Arle _ é 11 6 Yellow .. o. 82 00..38400 
al rton aft ° 0:0 96 | Tallow «+ 30 00..5400 
rnace coal... 0 7.0..0 76), &. Peters A 
Bu ve ce 0 56.0 60| C., new -’f 52 15 0..68 0 0 
Slack .. « 0 36..0 46 Id .. oe oe 50100..51 0 ¥ 
PRICES CURRENT OF TIMBER. 
1876. 1876. 
Per Load of 50 cubic feet. Per Pi 
aon ie cubic 46 a an enti 4a 48 
sssccccsccsrececcesscess 310 4 5|| Quebec, ard do. . 9 0 1110 
Dantzic and Memel, crown .... 4 510) Ast floated pine sees 19 8 2510 
Best middling «... 310 416) 1110 1415 
Good do. and 2nd .... 3 0 4 0} 810 ll o 
Common middling... 215 3 0| + wo lo 
Jel +. 3212 215) + 810 91) 
+ 2 5 210) 715 8 
BS cnoee + 8 0 310 8e0 98 
Swedish ... - 3.5 210 4 
oo. 11325 80 810 
eave =: fies ye > Met abel 
Dantsic and Statten, crown. -. 510 8 0 io ole) 
Brack & unsquared 5 y 6 0 -90 0 00 
Sod pine tor yurdoend @pase «. 410 5 0 meus 
Mixed and building. fe su yh lies 
Yellow pine, lenge * 4 Seotinn, penton 20 
. ; 0 5 0|/ — Bosnia, single 30 0 ah 19 
+ 815 4 0|| Wainscot Logs, 
> | H = eerie is eas 610 
33 3% hs 
‘ 228 5 0 315 45 
0 510 910 1010 
3 0 31 
= 210 318 710 Bly 
- 410 
46 610 Sas i 
+ 710 810 wos 
- 80lWe O56 © 6 
20 3 0} 0608 
i 018 6} oe6o9 
~~ 8090 1030 
Australian, ircabark.......... 71010 0 +040 
gn 9 oh mma a 1630 “3 40 
Archangel, Ist ” pe 
Qnd 4 18 He 
oe 
e320 
030 
“060 
me & S 
| 4%24 
| 70 9 
| 40 Ww 
| 20 0 
15 0 % 0 
Bettens 90s. lew then deals, 10 0 12 0 
Finland deals, lst. .. ea + 60 88@ 
MS... ~ 60100 
Hand-sawn deals + 710 810 wemeo 
Bi awn battens... 7 0 8 0 ee fe tse 
ee ma 8 18 - 600 
Brack do. ovis: 
a ine 21 0 2510 Pa s% 
Quebec, 1st 
o. . 1210 1515 300 
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THE EXPLOSION ON BOARD THE THUNDERER. 
Tue fatal explosion of one of the boilers of H.M.S. 
Thunderer this day week, by which fifteen men were killed. 
on the spot, and sixty-three injured so badly that twenty- 
four have since died of their wounds, is one of the most 
terrible accidents which has ever happened in the Royal 
Navy. A regret has been felt throughout the country 
almost as intense as that occasioned by the loss of the ill- 
fated Captain six years since, for although the number of 
lives lost has not been so great, still the sufferings of the 
victims have been brought more home to our doors by 
the agonising details with which we have been daily sup- 
plied. The Thunderer, which is a sister ship of the Devas- 
tation, on whom she was supposed to be an improvement 
in many points of detail, was laid down in November, 
1869, on the designs of Mr. E. J. Reed, at Pembroke 
Dockyard, whence she. was launched in March, 1872. 
She is a two-turreted vessel, carrying four 35-ton 
guns, and is protected with from l0in. to 1J2in. of 
armour on her hull and 12in. to 14in. on her 
turrets. She is 285ft. long, 62ft. beam amidships, and 
when ready for sea her freeboard is 4ft. Gin. and 
displacement 9190 tons. She can carry enough coal to 
take her across the Atlantic, and her bows have been 
fitted with a superstructure to help them to rise over 
vcean waves. She is propelled by means of twin screws, 
driven by engines of 800 nominal and 5600 indicated horse- 
power. Her boilers, which are eight in number, are of 
the ordinary low pressure type, the safety valves being 
loaded to 301b. on the square inch. Although the Thun- 
derer was launched in 1872, and brought round to Ports- 
mouth, she has only lately been got ready for sea and put 
in commission, Captain J.C. Wilson having been appointed 
to command her. Her engines and boilers were con- 
structed by Messrs Humphrys and Tennant, of Deptford- 
pier, by whom they had not been handed over to the 
Dockyard authorities when the explosion occurred. The 
contractors’ trial was appointed to take place on the 12th inst., 
but a joint in a feed pipe having become leaky in conse- 
quence of an alteration having been made in its staying, the 
trial was postponed until Friday, the 14th, when the mea- 
sured mile at Stokes Bay was to have been run. Captain 
Waddilove, commander of the steam reserve at Portsmouth, 
was in command, and among those on board were Mr. J. 
Oliver, Chief Inspector of Machinery Afloat ; Mr. Newman, 
of the Steam Factories ; Mr. Bakewell, of the Steam De- 
partment of the Admiralty;- Captain Wilson and Mr. 
Robert Humphrys, of the firm of Humphrys and Tennant. 
Soon after the ship had got under weigh the explosion 
took place, and those on deck were startled by a loud 
report, described as resembling that of a thirty-five ton 
gun, and almost immediately steam began to pour 
up from the engine and _ boiler-room hatchway. 
A great panic ensued on deck, for although it 
was evident that some accident of a most serious 
nature had occurred, it was impossible to form 
any conception as to what it was, and fear was 
naturally felt that some further explosion might take 
place. One of the engineers of the ship, Mr. Weeks, 
under the impression that one of the cylinders had burst, 
in a most courageous manner made his way through the 
scalding steam to the engines, which he stopped, closing 
the stop valves. In the engine-room he discovered dead and 
dying lying around, and therefore, rushing back on deck, 
he soon got together a party to go down to their assistance 
and help to pass them up on to the hurricane deck. The 
steam having then been exhausted by means of the engines, 
signals of distress were made, and the Fire Queen tender 
came out and towed the Thunderer back to Portsmouth. 

On arriving alongside the dockyard. jetty the engine- 
room and stokehole were shut up, so that nothing might be 
disturbed before the examinatien by the jury, who assem- 
bled on Saturday afternoon, and having viewed the bodies 
at Haslar Hospital, proceeded on board the Thunderer, 
conducted by Admiral Eliot, and accompanied by Mr. 
James Wright, the Engineer-in-Chief of the Admiralty, 
Mr. Parker, Chief Engineer at Lloyd’s, and Mr. Steel, 
Chief Engineer of Portsmouth Dockyard, and Mr. Robert 
Humphrys. Mr. Bristow (the Solicitor to the Admiralty), 
and Mr. Ford (Messrs. Humphrys and Tennant’s soliciteay 
were also present. Merely a cursory examination was 
made, it being determine. that nothing should be dis- 
placed until a thorough examination has been made by 
scientific and practicalexperts. It, however, appeared that 
the front of the steam space of the starboard foremost 
boiler had been burst out, the rivets along the top and 
apt hand side having been sheared, and the plate on the 
left-hand side rent in a diagonal line inwards from the 
left-top corner. The safety valve-box had been lifted 
clean off and deposited upon the stokehole floor, and 
the safety valve-box of the opposite boiler was fractured. 
Apparently, however, the top of the boiler was 
uninj ; but many of the stokehole plates had been 
driven down by the force of the explosion, and the ven- 
tilating pipes and racks twisted and wrecked. The coal 
beneath the furnace doors, ready for feeding the fires, was 
blown beyond the watertight doors separating the stoke- 
hole from the engine-room. 

The inquest has been adjourned until Thursday next, 
when the coroner says that he intends to examine the 
officers and officials who were actually present, and some 
of the stokers and others who were intimately connected 
with the machinery, and tell them the practical frets as they 
occurred ; and then, having done that, to take scientific 
evidence, for which plans, showing the sections and 
different parts of the boilers, should be put upon the 
table, so as to afford every one an opportunity of obtaining 


any explanations by means of - drawings, as well as 


The following is a list of those reported dead at twelve 


noon _— 

Tr. as G. le, chief engineer of the Ziun , between 

Mr. Thom @. Slade, chief i f the Tiunderer, bet 

40 and a ort of age. : 
‘infield, an a gd of the Thunderer, 40. 

William Green, lea’ stoker, 34 or 35. 

Samuel King, stocker, 25. } 

James O’Brien, first-class stoker, 46. | 

Font f Dinnam, stoker, 43. 

David Rex, stoker, 21. 

George Wm. Adams, fitter in the dockyard, 3-4. 

George F. Read, stoker, 23. | 

William Gregory, stoker, ubout 30, } 

James Williams, leading stoker, 40. : | 

Joseph Rogers, stoker, 32. } 

Charles Harvey, stoker, 20. 

Frederick Hen«'y, stoker, 24. | 

James Farwell, stoker, 24, } 

Heary Jenkins, fitter, 2. 

John Campbell, stoker, 31. 

William Downes, fitter, in the service of Messrs. Humphrys and | 
Tennant, 40. 

Charles Wakeford, stoker, 29. 

Alfred Freeland, stoker, 36. 

Richard Whittell, leading man of fitters, 45, 

James Bevis, stoker, 22. . 

William Godden, stoker, 26. 

Jobn Bellenger, stoker, 30. 

Richard Longden, stoker, 27, 

Peter Page, stoker, 37. 

Thomas Grant, stoker, 27. 

Arthur Crusha, fitter, 24, 

Henry Oliver, stoker, 29. 

Robert Littlefield, stoker, 24, 

H. T. Smith, contractovr’s fitter, 27. 

James Perry, skilled labourer, 34. 

Robert Bennett, stoker, 27. 

Charles Edgecombe, stoker, 33. 

Andrew Beard, contractor’s engineer, 24, 

Thomas Watson, sick-bay steward. 

William Kingsworth, contractor's engincer. 

George J. Crockford, leading stoker, 24. 

Henry Fibben, engineer, 37. 


The list of injured is, according to the “ Hospital Muster - 
Book,” as follows :-— 


Thomas Sales, 23, stoker. 

John Moore, 36, * 

Thomas Bruce, 26, stoker Ist class. li 

Henry Brewer, 19, cook’s mate, Duke of Wellington. 

Thomas Hewitt, 25, stoker 1st class, Asia. 

Richard Barnard, 34, stoker 1st class, Asia, 

James Dunning, 24, stoker 1st class, Asia. 

William Meer, 36, stoker 1st class, Asia. 

Peter Binnington, 45, stoker Ist class, Asia. 

Charles Richards, 28, stoker 1st class, Asia, 

Thomas East, 36, stoker Ist class, Asia, 

John Whelerbread, 34, stoker Ist class, Asia. 

William Bessitt, 47, ship t. 

Richard Davis, 34, mi ie 

Edward Phillips, 31, skilled labourer, Dockyard. 

Charles C. Willams, 14, cork cementer, Dockyard. 

William J; Slater, 22, shipwright, Dockyard. 

William Loney, 19, contractors’ man, 

David Peel, 52, engineer, Dockyard. 

Samuel Stratton, 20, labourer, Dockyard. 

William Waters, 28, fitter afloat, Dockyard. 

Henry T. Earl, 23, mould loft, Dockyard. 

Frederick Colborne, 20, labourer, Dockyard. 

George Purkis, 24 boiler maker, Dockyard. 

Charles Ford, 22, labourer, Dockyard. 

Stephen Shergold, 45, skilled labourer, Dockyard. 

William Clemow, 30, shipwright, Dockyard. 
‘Thomas Mills, 37, mill ht, Dockyard. 

George Dawkins, 36, shipwright, Dockyard. 

Thomas Hutchings, 28, assistant boiler maker, Dockyard. 

William Henry Elmes, 24, labourer, Dockyard, 

George Knight, 35, labourer, Dockyard. 

John Kerr, 21, engineer student,- Dockyard. 

‘Mr. Thomas, engineer, Royal Navy. 

Oli er Greenfield, stoker of the Asia. 

Richard Longman, 43, stoker. 





ROYAL AGRICULTURAL SOCIETY'S SHOW. 
(From our Special Correspondent.) 
Brruincuam, Thursday, July 20th. 

On Monday, the 17th, the Show of the Royal Agricuitural 
Society was nominally opened to the public at the usual’ rate for 
the first days, namely, 5s.a head, Very few individuals availed 
themselves of this privilege, and in this the public acted wisely, 
for there was very little to be seen. The cattle department did 
not open until Wednesday, and few persons cared to pay five 
shillings for the pleasure of inspecting stands only half arranged 
and machinery in the course of erection, covered up with tar- 







ee Bathe 
Saas 





SECTION OF PULSOMETER. 


paulins, or yet’ wholly unpacked. The game was not worth the 
candle. .On Wednesday morning, however, the whole showyard 
was thrown open to the public, and the attendance was, I 
believe, the largest eyer known on a 5s, day, as the following 
comparative statement of the numbers who passed the turnstiles 

e corresponding day in‘ four years will tend to 





verbally, of all thie paints which come before them. 4 


on correspo! 
Hull, 1963; Bedford, 2681 ; ‘Taunton, 831; Birmingham, 6891. 








ve :— |, 


. The show is being held on a portion of the ground known as 
Aston Park; and it is perhaps not too'much to say that a more 
inconvenient site has seldom been selected by the advisers of the 
Royal Society. The show-ground is more than two miles from 

| New-street and the principal: hotels, and the nearest railway 
station, Witton, is more than'a mile from the main entrance, 
| while the Aston station is -still further off. Communication is 
| effected with the central portions of Birmingham by omnibuses 
| and cabs; but the route to the show-ground passes through, to 
| say the least, one of the most unattractive and even squalid 
| portions of the town. Aston Park lies to the north of Birming- 
| ham, and in itself is pretty enough. In the showyard are many 

fine trees, and the ground would 
probably remain dry in even 
very wet weather, but the roads in 
the immediate neighbourhood of 
the yard are extremely bad, and 
great trouble is incurred in keeping 
them in passable order. As a 
result, it is to be presumed, of the 
depressed state of trade, most 
agricultural engineers have large 
quantities of machinery in stock, 
and for this reason the show:is, as 
far as the number of heavy machines 
is concerned, one of the largest on 
record; but it by no means follows 
that it is one of the most varied or 
interesting. On the contrary, the 
sheds are crammed with duplicate 
engines and implements, and exhi- 
bitors have vied with each other as 
to who could most crowd his stand. 
Thus, for example, Messrs. John 
Fowler and Co, send no fewer than 
tive ploughing and traction engines, 
besides eighteen other exhibits, such 
as sian, harrows, windlasses, 
wagons, &c., all of large proportions. 
Messrs. Aveling and Porter, of 
Rochester, send six ploughing and 
traction engines and a 10-ton, road 
roller, besides a van aud a wagon. 
Ido not mention these facts in a 
spirit of complaint, but I do com- 
plain of the circumstance that the 
showyard has been badly laid out, 
the stands being too closely pitched, 
and the roadways badly arranged 


and this is a grave defect. There 
is plenty of room within the wooden 
hoardi 


and the exercise of a little more 
judgment in pitching the stands 
would have prevented all ' over- 
crowding. : 

One of the peculiar fedtutdés of 
the show this year is that no im 


plement trials will take place while 
the show is open. -Hytl the 
“Royal” . ‘show ’ “fout in: 





When large numbers visit the . 
ground locomotion will be difficult, ~ 


oarding which surrounds the yard, » 


marked ares ret peed 
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en, een at 


Nt lhe mame nnn diene entinat-dseindsb eseaentigneninnysenrentenenassestifes 


cones ike th At Hs nS SE IO 9 ten 


a pathare grad nibactalentehjsaetoneiet 






































































































40) 


THE ENGINEER. 


Jury 21, 1876: 








extent abortive. At Manchester, in 1869, it was impossible to 
find corn fit to cut, and the competition in reaping machines was 
conducted in fields of rye, or unripe wheat, totally unsuitable 
for the purpose, and representing nothing that the farmer would 
be likely to employ a reaping machine to cut. This year reapers 
are again to be tried; but the council have very prudently 
decided to postpone the competition until some period in August, 
when the crops are ripe. The competition is to be carried out on 
Lord Warwick's sewage farm at Heathcote, near Leamington. It 
is worth notice that only one of the leading firms making reaping 
machines a speciality will compete. This firm enter, as 
will be seen from the accompanying list, no fewer than 
nineteen machines, while the whole number of machines 
to be tried amounts to only forty-three. I shall not 
pretend to account for the fact. It may be urged that such 
men as Howard, Samuelson, &c., have nothing to gain by a com- 
petition, however successful they might be; but this surely 
applies with equal force to Messrs. Hornsby, who last year 
carried away nearly all the prizes awarded for mowing 
machines. It is true that there are certain points of difference 
between mowers and reapers, but the firm making good mowers 
may generally be trusted to make good reapers as well. Possibly 
Messrs. Hornsby anticipate that they will be as successful with 
reapers as they have been with mowers, and being in search of 
a new world to conquer, are consequently about to compete. It 
has often been stated that this firm has had wonderful luck, 
but I believe the truth is that their success is due to sheer 
dogged hard work, and a determination to leave nothing to 
chance. He who trusts to good luck in the trial grounds, as far 
as my experience goes, usually comes to grief. The trials this 
year will be conducted under such conditions that the best 
machine is tolerably certain to win. 

The following tabular statement contains all the available 
particulars concerning the entries for reaper competition :— 
Class 1.—For the best reaping machine, with self-delivery in sheaf, 

clear of the horse track. 





No. Name of exhibitor. 4. 4 — 
s. d. 

1, Brigham and Co.... 382 32 0 0 
2. Hornsby and Sons 469 ... 3210 0 
3. Ditto ood een 65 ... 3 0.0 
4. Brigham and Co.... ... 381 32 0 0 
5. Wood, William Anson 552 32 0 0 
6. Hornsby and Sons © eee 5 34 0 «0 
7. Johnston Harvester Company... 379 30 0 0 
8. Hornsby and Sons... «1 + w+ 464 340 «0 
9. Bickerton and Sons ... ... .. ».» 2453 .. 34 0 0 
10. Hornsby and Sons... ion 467 *.. 32 0 0 
11, Ditto is:) eon, nem 09s 3010 0 
12. Johnston Harvester Company... 378 ... 33 0 0 
13. Hognsby and Sons... ... os 463 -.,. 33.0 0 


Class 2.—For the best reaping machine, with self-delivery in swathe, 
clear of the horse track, 


1. Aveling and Porter oo; one ons SAAD 60 0 0 
(£500 for crane engine.) 

2. Hornsby and Sons lien aoe” ope * OD 3210 0 

3. Ditto coe eee 472 340 «0 

4. Beverley Iron Company 3150 40 0 0 

5. Hornsby and Sons 470 36 0 0 


Class 3.—For the best combined reaping and mowing machine with- 
out self-delivery. 


1. Hornsby and Sons 476 2410 0 
2. Brigham and Co... ... w+ 383 2610 0 
3. Lewis and Lowcock ... «2 s+ 1028 ... 25 0 0 
4, Mattison, William 575 1910 0 
5. Hornsby and Sons 473 2410 0 
6. Lewis and Lowcock i «— mee 2 0 0 
J Ditto np hinliics eee. xxeb: 2400 
8. Ditto . 1031 22 0 0 
9, Field, A.,and Co, ... 764 38 0 «0 
10. Wood, William Anson... 55L . 25:10 0 
11. Field, A., and Co. , - 763 4000 
12. Bizkertun and Sons ... 2454 25 0 0 
13. Hornsby and Sons 474 2410 0 
14. Brigham and Co. 384 2210 0 
15. Hornsby and Sons 477 . 22 0 0 
16, Ditto ae > ons 475 2410 0 
Class 4.—-For the best 1-horse reaping machine. 
1. Hornsby and Sons 482 23 10 0 
2. Brigham and Co. ose “one , 385 1710 0 
3. Mattison, William ... ... ... .. 5/2 .. 13 0 O 
4. Hornsby and Sons ... 1... « 479 ... 1610 0 
d. Ditto pew deen “amb 481 ... 2310 0 
6. Ditto se eee ee 480 1610 0 
7. Mattison, William aa 573 1310 0 
8. Hornsby and Sons... ... 478 1610 0 
Special, 
1, King, HJ. TH, 22. 00 cee oe 41 3 0 0 


As regards the Royal Agricultural Society’s Shows, it becomes 
year by year more difficult to write to any good purpose. It is 
no part of the functions of such a journal as Tue Enoiverr to 
reproduce the catalogue of implements, or to state in slightly 
different words that the exhibits of Messrs. A. were as good 
as usual, or that Messrs. B. maintained a well-earned reputa- 
tion. Why should I weary your readers by describing this year 
what I described last year, and the year before, and the year 
before that again? So far as in me lies I will endeavour now to 
avoid repetition, and to deal only with that which is new, or 
approximately new; and I have solemnly promised myself that 
having described anything six successive years, I will, under no 
circumstance, describe it the seventh time. I say this, well 
knowing that many exhibitors very naturally desire to see their 
inventions described over and over again, because they do not 
give the public credit for the power of perceiving and remember- 
ing their merit—underrating their own reputations, in fact ; but 
I believe that I shall best discharge my duties by adhering to 
the plan I have indicated, and confining my attention as closely 
as possible to novelties. The present show is not without them. 
I shall not take them in any very precise order, but I shall 
try, as far as may be expedient, to classify these things. 

It would be mere waste of time in the present day to explain 
why it is that the Royal Agricultural Society admit to their 
yards things which are only remotely interesting to the agri- 
culturist. Among these are steam pumps; and being here, it is 
my duty to notice them, whatever they are, agricultural imple- 
ments or not, provided they afe novel and good enough to 
deserve notice. Now it happens that at the prasent show several 
tolerably new systems of pumping by steam are exhibited. 
ahey are at least mew in the sense that they have not been 
exhibited before, and I shall begin with the simplest first. 
This is a centrifugal pump exhibited by Messrs. Lawrence and 
Porter, ef Parliament-street, London. The pump in question 
was manufactured by Messrs. G. Fletcher and Co., of Derby. 
The pump proper has already been described in Tak Encrnerr, 
and the cut, page 43, will render the arrangement exhibited 
perfectly intelligible. It will be seen that the pump is mounted 
on wheels, and provided with a, pair of shafts for travelling. 
These shafts can be filled by a horse, or they can be fastened on 
¢o the drag eyes at the back of a portable engine. When 





arranged for pumping, the shafts of the portable are taken off 
and those of the pump put in their . The pump is thus 
held at a fixed distance from the engine, and a belt from the 
fly-wheel supplies the power transmitter. The whole is exceed- 
ingly simple, and is very neatly worked out. It is not precisely 
new, but no such arrangement has, so far as 1 am aware, ever 
been exhibited at a Royal Agricultural Society's show, and the 
device is so simple and efficient that it deserves notice. The 
pump was shewn at work. 

Messrs. Hodgkin, Newhaus, and Co., of Battersea, exhibited 
the very curious American steam pump known as the pulsometer. 
It was illustrated and described some years since in THE Enci- 
NEER, but the English makers have introduced several improve- 
ments, principally in matters of design and workmanship, which 
render it, in their hands, much superior to the American-made 
machine. I am not aware that the pulsometer has ever 
been exhibited before in England, and as the apparatus is 
curious, and, though simple, not easily understood, I make 
no apology for describing it at some length, condensing 
my description from that prepared by the exhibitors. 
The pulsometer is partially a modification of the engine 
invented by Captain Savery in 1698. It consists mainly 
of a single casting called the body, which is composed of 
two chambers A A, in the engraving, page 39, joined side 
by side, with tapering necks bent towards each other, and sur- 
mounted by another casting called the neck J, accurately fitted 
and bolted to it, in which the two passages terminate in a common 
steam chamber, wherein the ball-valve I is fitted so as to be 
capable of oscillation between seats formed in the junction. Down- 
wards, the chambers are connected with the induction passage- 
C, wherein the inlet valves E E are arranged. A discharge 
chamber, common to both chambers, and leading to the discharge 
pipe, D, is also provided, and this also contains one or two valves 
F F, according to the purpose to be fulfilled by the pump. The 
air-chamber B is made in the same casting as the chambers, and 
communicates with the suction. The induction and discharge 
chambers are closed by covers H H, readily removed when access 
to the valves is required. GG are guards which control the 
amount of opening of the valves E E. Small air-cocks are screwed 
into the cylinders and air chamber, for use as will be hereafter 
described. The pump being filled with water, either by pouring 
water through the opening in the chamber, or by drawing the 
charge, is ready for work. Steam being admitted through the 
steampipe K, passes down that side of the steam neck which is 
left open to it by the position of the steam ball, and presses upon 
the small surface of water in the chamber which is exposed to 
it, depressing it without agitation, and, consequently, with but 
slight condensation, and driving it through the discharge opening 
and valve into the rising main. It should here be noted that the 
success claimed for the pulsometer is in great measure due to 
the arrangements for preventing the steam from being largely 
condensed by contact with the water or other liquid which 
is to be pumped, during the emptying of the chamber. 
To this effect the peculiar form of the chambers greatly 
contribute, but it is also believed that the admission of air 
through the air-cocks which is afterwards somewhat condensed by 
the rising of the water, tends to prevent the intimate contact 
of the steam and water. The moment that tlie level of the 
water is as low as the orifice which leads to the discharge, the 
steam blows through with a certain amount of violence, and 
being brought into intimate contact with the water, an instanta- 
neous condensation takes place, and a vacuum is in consequence 


| so rapidly formed in the just emptied chamber that the steam 


ball is pulled over into the seat opposite to that which it 
had occupied during the emptying of the chamber, closing 
its upper orifice and preventing the further admission of steam, 
allowing the vacuum to be completed: water rushes in 
immediately through the suction pipe, lifting the inlet valve 
E, and rapidly fills the chamber A again. Matters are now 


| in exactly the same state in the second chamber as they were in 
| the first chamber when my description commenced, and the same 





results ensue. The change is so rapid that, even without an air 
vessel on the delivery, but little pause is visible at the discharge 
opening, and the stream is, under favourable circumstances, very 
nearly continuous. The air-cocks are introduced to prevent 
the too rapid filling of the chambers on low lifts and for other 
purposes, and a very little practice. will enable any unskilled 
workman or boy so to set them by the little milled nut that the 
best effect may be produced. The aetion of the steam-ball is 
certain, and no matter how long the pump may have been stand- 
ing it will start as soon as steam is admitted. 

One of the forms of valves most used for general purposes is 
the metal flap with turned surface, beating on a seat made of 
hickory wood boiled in oil, the end of the grain being the part 
exposed to wear. This surface is turned true, and the wood is 
retained in its place in the shoe by a bevelled brass ring secured 
with pins. The flap works in a bored bearing, and is kept in its 
place by a guard cast on the cover of the chamber. Its play is 
regulated by a stop on the chamber cover, and noise is pre- 
vented by the wooden lining of the horn E of the valve. 
The shoe is kept in its place in some cases by bolts tapped in 
to the planed surface of the chamber, and in others by a 
simple wedge or wedges, which keep it close to its seat, the 
joint between the two planed surfaces being made with thin 
india-rubber or red lead. In either case, as all the parts are 
made to gauge, should wear at any time take place on 
either flap or seat, all that is needful is to take off the cover, 
remove the bolts or wedges, slip in a duplicate shoe, and valve if 
needful, and the whole is just as good as new, without calling 
into requisition any skilled labour. 

Messrs. Hodgkin and Newhaus exhibit a large number of 
their pumps, a model hung over a bucket of water to a Weston’s 
pulley block showing how easily the whole affair can be slung 
down a mine. The pumps at work draw from a lake in the 
grounds through a considerable length of horizontal main. One 
delivering about 1600 gallons per minute is fairly at work as it 
would be in a mine, and it certainly performs very well indeed. 
It must not be forgotten that, while it will practically pump 
anything, however dirty, making nothing of sand and mud, it 
requires no skilled attendance, no lubrication, and no looking 
after, and has very few parts to wear out. It is to be regretied 
that an invention so elegant should consume a very large quantity 
of steam. On the 18th instant the engineers of the Royal 
Agricultural Society carried out an experiment, into the details 
of which it is not necessary to enter. A pulsometer drawing 
181 gallons per minute, through 65 yards of horizontal 6in. 
main and two yards of Sin. main, and delivering through three 
yards of 3in. main, the gross lift being in all 20ft., consumed 
197 lb. of steam per horse-power per hour, the pumped water 
being raised 2] to 24 deg. in temperature. A centrifugal pump 
and engine, of very bad construction, will not consume more 
than 140 lb. of steam per horse per hour. 

The third steam pump is that of Messrs. Hayward Tyler and 
Co., illustrated and described in the last impression of THE 
Enctnrer. The valve gear of this pump, although the first 
ever made in England, perfectly fulfilled its purpose during trials 
made in the show ground. In lieu of a rising main the pump 





was shutting off a stop valve on the discharge outlet 
to and from which the pump delivered and drew 
its water. By almost closing this valve, a pressure of 160 Ib. 
was readily obtained in the pump, but on opening the throttle 
fully and suddenly, the pressure, and consequently the resistance, 
in the pump wasin a moment reduced to nothing ; but the 
engine in no way accelerated its movements; it was perfectly 
controlled by the action of the valve gear, which is certainly one 
of the most refined, albeit somewhat complex, devices ever 
adopted in connection with the steam engine. This firm have a 
silver medal for another novelty—the hot air engine. : 

Messrs. Tangye Brothers of course show a large assortment of 
Cameron’s “ Special” pumps, as well as various sizes of their well- 
known horizontalengines. These are so well known to your readers 
that they need no further notice. The novelty at their stand is a 
compound direct-acting steam pumping engine. It is almost 
impossible to render this generally intelligible without reference 
to drawings, but I may briefly describe it as a compound engine 
in which the low-pressure cylinder is annular and the high- 
pressure is placed inside it. The low-pressure cylinder has a dia- 
meter of 16in., the high-pressure 7in., the stroke is 18in., and the 
diameter of the pump barrel 8in. Only one main slide valve 
and only one steam chest are employed; the steam required to 
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move the slide valve is used expansively. This arrangement is 
very compact, and the pump does its work well. Another 
feature of their show is a vertical condenser, of which I inclose 
you a drawing. This was designed for use at their own works, 
but I understand that a considerable number have since. been: 
disposed of for general purposes, A manufacturer with a good 
supply of water at command has often stationary engines unsup- 
plied with condensers, and as this can be placed in any conve- 
nient situation contiguous to an existing line of shafting, its use 
would frequently prove economigal. They also exhibit a number 
of Willan’s three-cylinder engines. These, too, have already been 
described in Tur Enoinngr. Some of these have now been 
applied to portables, and are specially adapted for chaff-cutting 
machines, disintegrators,and other purposes where a high engine 
speed is requisite. 

Messrs. Frank Peayn and Co., of Hulme, Manchester, show 
seven pumps; of these five are steam donkey pumps of 
various sizes. Thisttype of pump has already been illustrated in 
Tue ENGINEER, and as it is not new, I shall not further refer to 
it. The two remaining pumps are of a novel pattern, one is a 
double cylinder double plunger pump, the construction of 
which could not be easily made intelligible without drawings. 
It is shown und¢r steam, and works noislessly and steadily. The 
second is a large fire pump of peculiar construction, double 
acting, with a single pump and steam cylinder, designed specially 
for fire extinguishing purposes. It was shown in action, and 
threw a very excellent jet through alin. nozzle. All these pumps 
are well got up, and extremely simple ; and they work well, 
because the makers appreciate the importance of attending to 
details, which is more than can be said of all makers of steam 


pumps. 

The Coalbrookdale Company, Shropshire, have gone into the 
pump trade, manufacturing under Smith and Weston’s patent. 
One of these pumps was shown at work ; but it would be im- 
possible to give a fair idea of its construction without drawings. 
The valves are moved by steam in a sufficiently ingenious way. 
One pump exhibited, but not in action, will, it is said, work when 
expanding steam twice. This is certainly a new. thing in direct- 
acting steam pumps, and I confess I do not understand how such 
a result can be brought about, as there are no heavy moving 
parts to store up energy. However, here is the pump, fitted with 
an expansion wheel all complete, and I am informed that such 
pumps have been run for some time with great success, from 
which it would appear that other makers of steam pumps on the 
direct principlé have a good deal to learn. I shall not pretend to 
say that I have now noticed all the steam pumps exhibited ; but, 
I believe I may claim to have called attention to all the exhibited 
steam pumps which are novel, and I shall now proceed to deal 
with steam machinery in another form. 2 

Place aux dames, which, being freely translated, means 
portable engines first. I find myself here, however, in much the 
same predicament as was Bishop Pontoppidon when he under- 
took to write about snakes in Norway. There were no snakes 
in Norway, so the worthy ecclesiastic could not write about 
them. There are plenty of portable engines here, and so far I 
am better off than the bishop; but there is little or nothing 
new about them, and as I have determined to speak of things 
new, and only of things new, with certain unavoidable exceptions, 
Iam not much better off than was Pontoppidon. In a word, 
there is little or nothing novel in portable engines: There is not, 
indeed, much room for improvement in this direction now-a-days. 
The only novelty I have succeeded in discovering is a device 
introduced by Messrs. Brown and May, of Devizes, for cleaning 
tubes without the aid of a brush. This consists in fitting a large 
steam blower at the lsase of the chimney, worked by a handle on 
the side of the fire-box. By opening this handle a great rush 
of steam can be sent up the chimney, and the sudden and sharp 
draught thus created through the tubes clears them of soot and 
ashes. I have seen the thing tried, heavy ashes being thrown 
into the tubes, and it worked fairly well. The device is simple 
and inexpensive. Before dismissing portable engines, I may say 


that I have never seen so small a number of decidedly inferior 
engines at any Royal show. The workmanship is generally good, 
and the design fair, if not excellent, 
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In traction engines the most prominent exhibits are those of 
Messrs. Aveling and Porter, of ‘Rochester, and Messrs. Fowler, of 
Leeds. I see that the latter firm have introduced a new colour, 
painting their engines a very dark, almost invisible green. The 
engines exhibited are a 14-horse power, an 8-horse power, and a 
6-horse power steam cultivating self-propelling engines, an 
8-horse power traction engine, and a 6-horse power agricultural 
locomotive, adapted for general purposes. It would be super- 
fluous to speak of the workmanship of these engines here. It is 
as good as ever, and in saying this I have said enough. 

Messrs. Aveling and Porter show one 4-horse power, one 6-herse, 
one 8-horse power, and a10-horse power agricultural — 
engines. ‘The latter ig well adapted for ploughing on the round- 
about system. A 12-horse power p! ge re and a 10-ton 
roller are also to be found at this stand. T have said con- 
cerning Messrs, Fowler’s workmanship will equally apply here. 
Messrs. Aveling and Porter show two gs essentially 
novel. The first is an arrang.ment for suppressing the noise of 
the exhaust in traction engines, a matter of considerable import- 
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ance. The method adopted by Mr. Aveling is either a modification 
of Shaw’s patent blast pipe ora totally new invention—which, I 
shall not just now pretend to say. It is extremely simple, and will 
easily be understood if I say that the turned-up end of the ordinary 
exhaust pipe is considerably prolonged, and the end is'closed by a 
piece of iron welded in. A number of holes about three-sixteenths 
of an inch in diameter are then drilled in the pipe, the number of 
the holes being such that the united area is about 20 per cent. 
greater than that of the cross section of the exhaust nozzle; out- 
side of the perforated pipe is fixed a sleeve or petticoat pipe, an 
annular space intervening between the perforated and the outer 
pipe, and up this the escaping steam is directed. In Shaw's inven- 
tion the perforations are fitted with a number of little bent elbow 
pipes, far more expensive to fit than the petticoat pipe. By the 
use of either device almost one-half the noise of the exhaust is 
done away with, and we understand that no difficulty whatever 
is encountered in keeping steam. 

The second novelty shown by Messrs. Aveling and Porter is a 
steam reaping machine. This is entered for trial at Leamington, 
so I shall ouly briefly refer to it here. To the front of an 
8-horse traction engine, provided with a crane jib in front, is 
fitted an enormous Bell’s reaper. This is probably the largest 
reaping machine ever made, cutting a breadth of 12ft. at each bout. 
The knife is driven by a pitch chain from the crank shaft of 
the engine, which, it will be understood, pushes the reaper 
before it. At the end of each bout the machine is lifted bodily 
by the crane out of the way, and dropped by the same means 
into position again, as soon as the engine has turned the corner 
of the field. The identical machine exhibited has been worked 
in this way for a couple of years, I believe, but quietly and ten- 
tatively. . It is easy to see that for the great corn lands of 
Europe this arrangement is just the thing, and the result of the 
trial of the steam reaper at Leamington will, therefore, be 
locked forward to with interest. 

At the stand of Messrs. Garrett, of Leiston, will be found a 
traction engine, which includes some novelties, shown now, for 
the first time, by the firm. The whole design is new, this 
being the first engine built by the firm from the patterns. It 
is intended for general purposes, and is well finished, and on the 
whole well designed. Spur gear is used instead of the pitch- 
chain gear heretofore preferred by the firm. The gear is double 
speeded in a very ingenious way. The small pinion for the 
slow speed acts as the clutch for the large pinion, and when the 
engine is in fast gear the small pinion is completely hidden in 
the large pinion. The arrangement will be readily understood 
without further description. 

Messrs. Garrett also exhibit a straw burning engine for the first 
time. The peculiarity of this engine is that the fire-box is made 
of great depth. The ordinary fire bars can thus be fitted above 
the three or four bars which alone are used when straw is being 
burned. The straw is fed through a cast iron oval hopper 
mouth with a pitchfork, the ordinary fire-bars being of course 
first removed. Nothing can be simpler, and I am informed that 
steam can be got up in forty minutes with straw in this boiler. 
Messrs. Garrett's fire-doors are very neat, being made of pieces of 
wrought iron plate, otherwise waste, capped to shape in Pied- 
boouf’s flanging machine. ; 

Close to Messrs. Garrett’s stand is that of Messrs. Robey, of 
Lincoln, and here also will be found a traction engine, very well 
worth notice because of its design and workmanship, The 
steering gear is almost new, having been shown for the first 
time last December at Islington. The chains take into arcs 
at the outer end of the leading axles, and it is stated that so steady 
is the motion that the engine will run for as much as 100 yards over 
a good straight road without being steered at all. I may 
here for a moment to say that Messrs. Robey also show a 
thrashing machine, specially designed to work with traction 
engines. The machine is, so to speak, turned the other way 
about on the wheels, the sacking spouts being placed at the fore 
carriage end of the machine, instead of at the rear. Thus the 
machine need not be turned round in the stack yard. It is only 
necessary to put on the driving strap after the engine has been 
uncoupled and run away to the required distance. The machine 
is, in addition, fitted with a very simple appliance, Roper’s 
machine setter, which is a small screw swivelling jack, applied in 
a moment to the hind axle. With the aid of this jack, small 
adjustments for position can be effected with great ease. Such 
things may appear to be small matters, but nothing is a small 
matter which adds to the comfort of the men in of 
thrashing machines and facilitates their labours; and I can 
safely speak of the traction thrashing machine and the Roper 
adjuster as deserving the attention of every one who has to deal 
with the thrashing of corn by portable machinery. 

Messrs. Clayton and Shuttleworth exhibit a 10-horse power 
double cylinder traction engine, which includes every arrange- 








ment yet devised by the firm as suitable for such engines. The 
test novelty about it is the for —_ speeds. 

e slow speed pinion is made with a long sleeve driven by fast 
feathers and grooves in the shaft; the quick speed or large 
pinion works on this sleeve, the small pinion consequently acting 
asa clutch to it. The arrangement is very similar to that of 
Messrs. Garrett, but the latter is the most com’ of the two. 
It is somewhat singular that two engineers should not only 
independently arrive at the conclusion that a certain mechanical 
movement was required, but that they should both endeavour 
to attain the same end in ways almost identical. Another 
instance of the same thing is found in the exceedingly pretty 
governors fitted to a new vertical engine shown for the first 
time by Messrs. Turner, of I and a vertical independent 
engine exhibited by Mr. Paddock, of Bradford-street, Toning 
ham. The similarity in external is so that it 
difficult to understand how two should simultaneously 
produce them without consultation. I may state here that the 
similarity extends no further than the governor proper, and does 
not apply in any way to the throttle gear. 

Messrs. Marshall, Sons, and Co., of Gainsborough, show a new 
expansion gear actuated by the governor. The governor is of 
the inverted ball type, and traverses a block in a link, which 
link is suspended at oneend. As the governor opens the travel of 
the cut-off valve on the back of the main slide diminishes, an@ 
the steam is cut off earlier and earlier in the stroke. The whole 
arrangement is very simple, but not easily made intelligible 
without drawings. 

“ When the road is cleared coaches travel on it,” says the old 
proverb, For,some fears it has been explained in the pages of 
Tur Enctveer that if a high speed reciprocating engine is 
wanted, such an engine must be made single acting, in order to 
avoid “knock”’ at the end of each stroke. One of tke first to 
carry this idea into practice was Mr. Brotherhood, and the 
Brotherhood and Hardingham three-cylinder engine is now 
well-known both in England and abroad, After Mr. Brother- 
hood came Mr. Willans, with a totally different engine attaining 
the same result, A third engine of the same class is shown by 
Messrs. George A. Clough and Co., of Stockton-on-Tees. The 
firm exhibit several engines, but to make the construction of 
the machine intelligible as far as is possible without drawings, it 
will suffice to describe one. The Clough engine, then, has three 
cylinders arranged on top of a circular case—as in the Willans 
engine—in which the crank shaft revolves. The pistons are 
single acting, and on the upper face of each piston is located the 
slide valve. The connecting rods are pivoted in the pistons, 
and a tail on each connecting rod takes into the 
exhaust space of each slide valve. As the erank shaft 
revolves the tail of the connecting rod moves right and 
left, and in doing so of course traverses the slide valve 
on the piston. The exhaust takes place through the piston into 
the chamber surrounding the crank shaft, as in the Willans 
engine. Itis not easy to imagine how a simpler engine can be 
made, and under steam the engines exhibited run silently at a 
very high velocity. At the same stand will be found, curiously 
enough, one of Rideal’s puddling machines, an incongruous thing 
in an agricultural show yard, but not out of place in Birmingham. 
This puddling machine I could not attempt to destribe without 
drawings. It appears to be making its way quietly in the Middles- 
brough district as a rabble worker, guided bit not actuated by 
the puddler, who only supplies intelligence, wile steam furnishes 
power: The Stockton Malleable Iron Company have twenty 
at work; the West Stockton Company eighteen ; Johnson, 
Reay and Company, eighteen; the Britannia Works, Middles- 
borough, twenty ; while a considerable number are in operation 
atother works, I shall be much surprised if more is not heard of 
an apparatus which has attained te so much popularity in a 
few months. 

I shall not pretend for a moment to say that I have now 
noticed, even incidentally, all the steam engines which are 
exhibited and deserve attention, but I believe I have left very 
few unnoticed which really present any novel feature worth con- 
sideration. I may add, however, before dismissing engines for 
the present, that among vertical engines especially there is a 
marked improvement apparent in design and construction. To 
say nothing of the engines of such well-known makers as Messrs. 
Davey, Paxman, and Co., of Colchester, Robey, of Lincoln, 
Marshall, of Gainsborough, the Reading Ironworks Company, 
&c., I find new exhibitors of vertical engines coming well to the 
front. Messrs. Turner, of Ipswich, for example, show a new and 
very neat vertical engine and boiler. I have already referred to 
Mr. Paddock’s vertical engine, which is supplied with steam by 
a neat 5-horse Root boiler, made by the Patent Steam Boiler 
Company. Mr. Hindley, of Bourton, Dorset, has improved on 
the design of his little vertical engines, of which he shows a 
dozen of all powers, from a l-horse engine and boiler, costing 
complete but £39, to a 5-horse engine without boiler. Mr. 
Hindley maintains the character of his machinery by attention 
to details. Mr. Alfred Dodman, of King’s Lynn, has improved 
on his former designs, and shows good vertical engines. It would 
be useless, however, to extend this list further. It will suffice 
to state that so excellent a collection of vertical engines has pro- 
bably never before been got together at a Royal Agricultural 
Society’s Show. 








FRENCH IMPORT DUTIES., 

Tue Superior Council of Commerce some time since appointed 
several sub i sto report on the existing import duties, and 
to propose such changes as they might deem necessary, either in the 
general or treaty tariffs. The first of these commissions, which 
has issued its report, deals with a large number of classes, and the 
document is of great length, and the reporter is M. Gaston-Buzille, 
President of the Agricultural Society of the Hérault. 

The clauses of the — which deal with subjects interesting 
to the readers of THE ENGINEER may be condensed into a mode- 
rate space. In his introductory remarks the re r says :— 
“The treaties of commerce, which only date from 1860, have con- 
tributed greatly to the development of our industry, which has 

wn in fourteen years from 3. 107,000,000 francs to 7,625,000,000 
es, The Superior Council will certainly do nothing which 
could interrupt this splendid progress,” The reporter then pro- 
ceeds to say that, for the renewal of the treaties of commerce on a 
fixed basis, a general tariff is required by the or that the 
tariff now in existence is a strange mixture o hibitions and 
decrees, admitting various products free of all duties, dating as far 
back as 1816, and, in some cases, 1803. This tariff, says the rt, 
has been universally condemned, The commission does not, how- 
ever, recommend the whole to be wi out and commenced 
de novo, but takes up each class of goods separately, and recom- 
mends such changes as seem to it wise, d ing that the commis- 
sion has not the slightest intention of a onary policy, but 
ing on the contrary, that :—‘‘ Competition appears to those 
whom it menaces as the agent of meanness and ruin ; but this 
very competition is the safeguard of the consumer, and let no one 
deceive himself, if the expression may not be agreeable to all; at 
bottom, competition is liberty. We cannot repel it.” These 
expressions call to mind those of M. Léon pe the Minister of 
Finance, at the Cobden Club dinner the xr day, who com- 








plained that in France the question of free trade was rarely 
se from the consumer's point of view. 

referring, like all other bodies who have dealt with the subject, 
ad valorem to specific duties, the commission admits the almost 
insuperable difficulties which attend the former and announce the 
fact that the Consultation Committee of Arts and Manufactures, 
at the instance of the Mini of Agriculture and Commerve, has 
transformed these duties into specific forms, the committee having 
divided itself into sub-committees and taken the advice of the best 
informed men in ‘each branch of industry. This work, adds the 
reporter, has been done with se much care, has been surrounded 
with so much caution, that the commission accepts the results with 
the greatest confidence, 

The first group of articles that comes within our limits, is that 
of stone, murble, fuel, and other minerals. It appears that great 
complaints have beex made at the low rates Sieeged on sawn, 
polished, or carved marble, and the commission recommend that 
marble of more thati 16 centimetres in thickness shall be admitted 
free, but that the duty on the same when of less thickness shall be 

ed from 1f, 50c. per100kilogrammes to 2f. when only sawn, and to 
5f, when sculptured or polished ; statues in marble, modern, 10f, 
each; similar increase in the duty is pr on a peculiar marble, 
or stone, known as ‘“‘ Kcossines,” in Belgium ; 
alabaster to pay the same as marble. Slate for roofing being taxed 
at 4f. per thousand, the admission of bricks is declared to be un- 
justifiable~ the converse would have been much more in place, we 
think—and the brick and tile makers in the Nord ask for a protec- 
tion of 10f. per thousand, which the commissicn deem extra- 
bn 5s and propose instead duties of 2f. per thousand on bricks 
and 1f, on roofing and flooring tiles. No other changes are pro- 
er in this group, but the report says with respect to coal that 

t year the imports amounted to eight millions of tons, and that 
no one could dream of raising the duty, which is 12c. per 100 
kilogrammes, while certain members of the commission advocated 
its reduction. 

The metal group, or rather iron, occupied more of the attention 
of the commission than any other, and the decisions, we are told, 
were arrived at. by very small majorities, Partially, refined iron, 
which is called in France Fonte Mazée, pays at present 2f. 70c., 
while raw pig pays but 2f., but the import is small and the com- 
mission proposes to do away with this distinction. A proposal was 
made to reduce the duty on bar and angle iron and rails from 6f. 
to 4f., and this gave rise to sharp discussion. It was urged by 
one party in the commission that the existing duty was exorbitant, 
amounting as it does to 35 per cent. ; in answer to this the bad 
state of the French iron trade, the cheapness of coal in England, 
and of wood in Sweden, as compared with France, were quoted as 
reasons for the existing amount of protection. ‘‘The English, it 
was said, could send iron to all our ports in the Channel or in the 
ocean, even to Marseilles, at a cost of 8f. to 10%. per ton. The 
forges in the centre of France pay 15f. to Marseilles and 25f. to 
Brittany and Bordeaux, and those of Champagne and Franche- 
Comté are still worse situated. . . . England produces seven 
times more iron than Franee, and at a crisis the English iron- 
masters, if the duty be reduced in the slightest degrée, could 
inundate France with these products and deal the final blow to the 
French iron trade.” The result was the maintenance of the exist- 
ing duty of 6f. on iron, 

n the matter of steel the decision was different ; much stress 
was laid on the great progress made in France in the production of 
Bessemer, and the resolution arrived at was that the duty on steel 
rails of all kinds should ir. future be 6f. in placé of 9f. per ton, 
and that on sheet iron, &c., not less than 12 millimetres in thick- 
ness Jf. instead of 11f. 5c. The only other change proposed in 
the metal group is the conversion of the 10 per cent. ad valorem 
duty on aluminium, not a fixed duty of 12fr. per kilogramme. 

In the chemical group it is stated that in consequenee of the 
French trade in iodine and bromine having been ruined by imports 
from Chili and Peru, brought in vid England duty free, demands 
were made for protection to the extent of 7f. to 10f. per kilo- 
gramme; the commission recommends a duty of 4f. per kilo- 
gramme of iodine, 3f. 50c. on iodide of potash, and If. on 
bromine, representing an ad valorem duty of 10 per cent. The 
commission also expresses its opinion that no manufactured 
chemicals should in future be admitted duty free, as some are at 
present, but at a minimum duty equal to 5 per cent. ad valorem. 

The clock and watch makers of Paris were consulted as to the 
expediency of an alteration of the duty on such productions, and 
many suggestions made, the result, however, being, that the com- 
mission adopted a fixed duty on all kinds, equivalent to 5 per cent. 
ad valorem, with the exception of marine chronometers, to bo 
admitted duty free. 

Machinery gave rise to little discussion, with the exception of 
sewing machines, which are not specified in the existing tariff, 
but are —_ like other undenominated machinery, at the rate 
of 6f. per 1 kilogrammes, complaining that numbers of American 
machines enter into France as English ; certain manufacturers 
demanded that the rate should be raised to 24f.; the commission 
was of opinion that 12f. would be a fair rate. 

The French needle makers made a claim for an increase in 
the duty, which is at present 100f. to 200f. per kilogramme, accord- 
ing to the length of the needles; but the commission, acting in 
this caseon sound economical principles, declined to recommend 
further protection to an industry which was admitted to be in a 
defective condition. 

The Consultative Committee has divided cutlery into three 
sorts, fine, ordinary and heavy, and cheap, and the rates bo prey 
are 5f. per kilogramme for the first, 3f. for the second, and 1f. and 
2f. for the third category. No- change is proposed in general 
metal work and hardware, although a pressing appeal was made 
in favour of a heavier duty than at present exists on wood 
screws; one argument used in its favour being that the military 
service of Franee placed it at a disadvantage of at least 1 per cent. 

Miners’ fuses stand at present in the tariff at 10 per cent. ud 
valorem. The committee have divided them into three classes, 
those which are not covered, those which are covered with ribbon, 
and those which are covered with gutta-percha, at specific duties 
of 30, 45, and 75 cents per kilogramme ; claims for much higher 
protection were put forth, but the commission rejected the proposal. 

The existing duty of 10 per cent. wa valorem, on carriages of 
all kinds, the commission found could easily be converted into 
fixed rates, as it was found that: ‘‘ An exact co-relation existed 
between the weight and the value of vehicles of the various classes, 
and that the 10 per cent. ad valorem could be sag ty represented 
by a fixed rate per 100 kilogrammes, variable for the different 
c , but uniform in each.” A multitude of smaller articles 
are dealt with in the report, but few, if any, are of sufficient con- 
sequence to warrant notice, 

‘Lhe reporter, in conclusion, says :—‘‘The tariffs now proposed 
may be lowered, they can never be raised ; this fact had great influ- 
ence in the decisions of the commission. Although it included 
partisans of free trade, it deemed it right to retain a prudent 
reserve, and not take steps in favour of commercial liberty, which 
might bring ruin and cause tears to flow in some parts of France, 
It is enough, he adds, not to abandon the path of progress ; we 
shall arrive not less surely by careful steps at the object we all have 
in view, viz., the prosperity and the grandeur of our country.” 

Assuredly none but the most irreconcileable of protectionists 
will accuse the commission of rashness; and we trust that the 
superior commission or the ministers may prove more rash ; we can 
understand the policy of protection, as it is called, the nice 
management required to make duties all but prohibitive; but we 
trust the words of M. Léon Say will not be forgotten relative to 
the claims of the consumer. 











WE hear from Manilla, says the Mining Journal, that a gold 
mine has been discovered in the Island of Panaon, in the province 
of —_ by a Spaniard, named Don Bibiana Martinez, from which 
splendid results are anticipated, 
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THE PHILADELPHIA EXIIBITION—MACHINE TOOLS. 


(for description see paye 44) 
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MARSHALL’S PATENT FEEDER. 









































































































































Tuis apparatus, exhibited at Birmingham by Messrs. Marshall, 
of Gainsborough, has been designed for cuttingthe bandsof sheaves 
and feeding the sheaves into the thrashing machine. In the 
drawing, Figs. 1 and 2 are side and end elevations of the 
apparatus. The mode of procedure is as follows :—The feed 
board a is fitted with a second board B, hinged at one end and 
held up a short distance from the lower board by a spiral spring 
c. Under the main feed board, and projecting through it, are 
fixed three revolving steel discs with serrated edges, marked 
d,, ds, dj. These run in opposite directions, and overlap each 
other. Revolving motion is communicated’ to these discs from 
the other mechanism, The attendant picks up the sheaves with 
an ordinary fork or otherwise, and drops them on the lower 
edge of the upper board, the weight of the sheaf compresses the 
spiral spring c, and thus allows the band of the sheave to come 
in contact with the then projecting revolving discs ; these cut 








| 


When the feeder is required to work on loose grain that is not 
bound into sheaves, the belt driving the disc spindles is taken oft, 
and the upper board B is fixed in its hjghest position by means 
of the handle and screw F, and thus becomes a rigid platform for 
the grain to pass over. The feeder consists of a revolving toothed 
barrel G, over which work a set of adjustable oscillating forks H. 


Over the feeder is placed a light sheet iron hood I, held up by | g 


spiral springs J. Any one falling over the apparatus depresses 

e hood, which thus protects the cutting discs. An arrange- 
ment is also made for holding down the hood in the position 
shown by dotted lines when the machine is not working. By 
the use of this apparatus a saving of least one hand is effected in 
the band cutting. The work is also much easier for the attend- 
ant, and it to a great extent dispenses with the nec skill 
which is requisite in the feeding of machines by manual labour. 
It also insures much greater regularity in the distribution of the 


the band, and allow the sheaf to fall forward on to the lower board | grain to the drum, thereby. enabling a much larger amount of 
A, when it is carried on to the feeder by means of the teeth E, | work being done in a more satisfactory manner. 
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RENCE AND PORTER’S SWIVEL PUMP. 


(For description see page 40.) 











EIGHT-HORSE POWER COMBINED THRASHING 
MACHINE. 

On page 46 we illustrate one of the various sized thrashin 
machines exhibited by Messrs. Nalder at the Royal Agricul 
Society’s Show at Birmingham this week. On referring to the 
engraving, it will be seen the bagging of the chaff is effected 
in a vi easy and simple manner—in f. nothing is 
added to the ordinary machine but the sliding frame having two 
bags hung on it, one being filled, and this, when full, is pushed 
out, the empty one taking its place. Hooks and eyes being on 





each bag, the man in charge has only to hook them together and 

ut the bag up into a cart, or empty it into a barn as required. 
By taking this frame and bags away the chaff falls on the ground 
as usual and in its proper place. The corn is delivered into sacks 
at the hind part of the machine, and we find Messrs. Nalder 


ing all the corn out, it can be collected and again passed 
through the machine ; but when desired, by a simple arrange- 
ment the caving can be delivered in front of the front travelling 
wheel, or not; at pleasure. This is in some cases desirable, as 
when the machine is fixed in a small barn with corn on both 
sides, so as to leave even hardly room to let the belts run free. 
This has only been added this season. 












































A very simple system is adopted of using the machine as a 
single blast, either with or without horrer ; as a double blast, 
also either with or without horner; or as a finishing machine 
proper. All the small brasses are the same pattern and size, 
thus interchangeable, and fitted with special adjusting slips, so 
that, as a brass wears, all that is necessary is to break a thickness 
off. These machines are made from 24-horse power to 10-horse 
power, divided into three classes, and making in all thirty 
different sizes manufactured by the Messrs. Nalder. 

Messrs. Nalder and Nalder have introduced a very neat 
arrangement for lifting the drum’ to the top of the machine for 
balancing or repairs, without having to draw the spindle or take 
off the pulleys. This is done by taking out part of the panel of 
the machine where the drum is fixed, and using two of the cast- 
ings asa pair of .strips to balance the drum on. .The great im- 
portance of having the drums of ‘thrashing machines well 
balanced is such as to require no remark. Figs. 1 and 3 of the 
engraving show the drum, spindle, and pulleys lifted out of their 
ordinary place, and laid on the cing strips BB. Fig. 2 
shows the drum in its ordinary position, the panel filled up ; and 
the strips, being used as part of the panel, cannot be lost. 

Messrs. Nalder have this year also introduced a simple method 
of delivering the cavings either behind the front. travelling 
wheels or in front of them at pleasure, as sometimes it is difficult 
in small barns to get at the side of the machine even for oiling; 
but they recommend behind as the proper place, so that any corn 
not taken out by the shakers falls through the straw rack, and 
can again be put through tlie machine. They also dwell on the 
fact that, after having taken so much care to part with the 
machine, the corn, chaff, cavings, and straw, they should each be 
deposited in places so as not to be again easily mixed. 





NORTH BRITISH ASSOCIATION 
MANAGERS. 


THE fifteenth annual meeting of the North British Association 
of Gas Managers was held on Friday, the 14th inst., in the hall 
of the Royal Scottish Society of Arts, Edinburgh. Mr. Samuel 
tewart, engineer, and manager of the Greenock Gasworks, 
presided, and the attendance of members was larger than usual. 

Mr. Mackenzie, of Dunfermline, the secretary, submitted the 
report of the Committee of Management, which gave an account 
of their proceedings during the past year, and ten new ordinary 
members were thereafter elected. 

Mr.’ Stewart then delivered his inaugural address. He 
admitted that great ability had been shown by the managers of 
gas works in endeavouring to improve every department and to 
secure economy in the processes of working. Greater economy, 
he felt sure, would be attained in future, and in support of that 
opinion he gave details of inventions and improvements lately 
brought under the notice of gas engineers onl gas companies, 
It was desirable to have all the impurities of coal gas, which were 
removed in the process of manufacture, such as sulphur and carbonic 
acid, rendered saleable commodities, in the same way as ammonia 
had been’ made an article of commerce; and such utilisation fof 
these substances he considered quite possible. In the gas 
world, invention had taken the direction of making retort 
charging machinery, but such appliances were too expen- 
sive for the moderate sized gas works which were the rule in 
Scotland, and he thought that to effect the economy in labour 
desired in charging the retorts, attention should be given to the 
introduction of retorts of the upright character. In order to effect 
economy in fuel for heating retorts, and improve the ceke sales, he 
considered that gas generator furnaces should be introduced. 
freaking of the efficient consumption of gas, he said that waste 

pend arose from the defective state of the interior fittings, 

and until consumers recognised that there were certain essential 
conditions which must attended to, the cry of bad gas and 
defective supply would not cease. These essential conditions were 
that the fittings be of ample size, in good order, the burners being 
kept in good condition, and the supply being regulated at the meter 
to a moderate pressure. Throughout each house the same kind of 
burner should be used, and only those approved of by the gas 
company or an official appointed for the purpose. Companies 
should also insist upon the house being supplied with piping accord- 
to a scale of sizes suited to the number of burners in each house, 
and no pipes should be covered in until examined and approved as 
being the right size and proverly laid. The meters should be placed 
ina us position, and all consumers taught to read them. 

- vote of 


OF GAS 


thanks having been given to the president for his 


ess, 

Mr. D. Bruce Peebles, gas meter manufacturer, Edinburgh, read 
a paper “ On Gas Governors, with a Description of Peebles’ Patent 
Governors for Stations, Districts, Dwelling Houses, and Public 
Lamps.” The description gave rise to considerable: discussion, in 
the course of which Mr. Peebles was complimented on the beauty, 
ing-nuity, simplicity and effectiveness of his apparatus. r. 
Peebles stated that no fewer than thirteen thousand of his instru- 
ments had been supplied to the Glasgow street lamps. 

Mr. William Key, Tradeston Gasworks, Glasgow, read a paper 


were one of the first to adopt this now universal system, having | 0% “‘A Ready Means of Adjusting the Seal on Dip-pipes, and 
made their first thrashi Sache on this lane e cavings are Peace eager oe cere ea qi ” and ‘A lively div 
delivered under the middle of the machine, leaving the front | 8enious devices for attaining the end in view. vely discus- 


part entirely free for nothing but the straw, which certainly 
appears the best arrangement, as, if the shakers ct all fail in 


sion was incited by the paper, several members claiming to have 
preceded Mr. Key with his plans. 
Papers were afterwards read by Mv. ly M. Nelson, Glasgow ; 














44 


THE ENGINEER. 


JuLy 21, 1876. 








Mr. Alexander, Corstorphine ; and Mr. William Young, Clippens 
Shale Oilworks ; and Dr. Stephenson Macadam ve an interest- 
! —s lecture on ‘The Chemistry of the Combustion 


The members ee ee ee Café 
Stirling was fixed as the meeting p next year. ataliacas 








THE CENTENNIAL EXHIBITION. 


(From our own Correspondent.) 
PHILADELPHIA, JuLy 3, 1876. 


Tur American Institute of Mining Engineers were busy during 
the last week of June, the annual meeting of that body being 
held this year in Philadelphia. On Monday and Tuesday dis- 
cussions took place on the important question of technical 
‘education, in which the members of the institute and of the 
American Society of Civil Engineers took part. The opening 
session of the institute was held on Tuesday evening, at the 
Franklin Institute Hall, Mr. A. L. Holley, C.E., the president, in 
the chair. Mr. Franklin B. Gowen, the able president of the 
Philadelphia and Reading Railroad, delivered an address of 
welcome, and an historical address was read by the Hon. A. 8. 
Hewitt, the president-elect of the institute. On Wednesday a 
session for reading of papers and discussions was held in the 
Judges’ Pavilion, Centennial Grounds. Mr. A. L. Holley, the 
president, occupied the chair. Mr. I. Lowthian Bell, M_P., 

a paper on “The Hot Blast, and an Explanation of 
its Mode of Operation in Iron Furnaces of Different Capa- 
cities.” At the close of the reading Mr. Bell was loudly 
applauded. He was also thanked by President Holley. The 
noise of steam engines passing and repassing disturbed the 
meeting so much that many members of the society could not 
hear what had been said. In the evening the institute enter- 
tained the foreign members of the engineering profession and 
the resident members of the American Society of Civil 
Engineers at a banquet, given in the elmont Mansion, in 
Fairmount Park. The banqueting room was cool and well- 
arranged, and the common excuse that is offered to strangers 
respecting any imperfection they may notice, namely, that this 
is such a very young country, certainly cannot be applied to the 
art of hospitably entertaining guests from foreign shores. Many 
of the old countries might take lessons from their young sister 
in this respect with advantage. About one hundred and sixty- 
five gentlemen were present, Mr. Holley occupying the chair. 
Great Britain was worthily represented by Mr. Isaac Lowthian 
Bell and Captain Douglas Galton; Sweden by Professor 
Akerman; Germany by Dr. Wedding; Russia by General 
Godling; France by Mons. E. Lavoinne; Belgium by Mons. 
Julien Débz—all of whom delivered excellent speeches ; while 
the American speakers were Mr. Holley, Professor Raymond, Mr. 
E. C. Pechin, and Mr. Franklin B. Gowen, the latter making an 
excellent oration. 

During the week the institute madean excursion on the Delaware 
on board of a steamer placed at their disposal by the Philadelphia 
and Reading Railroad. The first locality visited was the Rich- 
mond coal wharves, belonging to that company. They are of 
great extent, and capable of shipping an enormons quantity of 
coal. The party walked across the coal wharves to a large ship- 
building establishment, erected by the railway company for the 
purpose of constructing iron colliers, but I believe it has never 
been used. I presume the object of devoting so much time to 
this locality was to demonstrate the magnitude of the works 
belonging to the company ; but the effect produced was very 
depressing, and proved the almost total stagnation of trade in 
this country. At the coal wharves only a few barges were being 
loaded, and the shipyard was entirely deserted, and the fine 
tools with which it is fitted lying idle. Re-embarking. the party 
proceeded down the river, passing the League Island Navy Yard 
and the dredgers and” gunpowder pile-driving machines of the 
American Dredging Company in operation. These were to have 
been visited, but time did not permit. A landing was effected 
at the grain elevator at Girard Point, and then the steamer pro- 
ceeded to Chester, where the large shipbuilding works of Mr. 
John Roach are situated, and where the ironclad Puritan is being 


circular graduated base, so the work may be adjusted at any 
horizontal angle. One of the jaws is V-shaped, for holding 
circular pieces, and swivels to present either that or the straight 
face to the work. The actuating screw is protected from chips 
and dirt. The jaws are faced with hardened steel, and are 
uncommonly stiff, insuri accuracy of work. 

The cutting-off lathe is adapted for cutting off round bars or 
pipe up to 2}in. diameter. The iron or pipe passes ugh a 
collet at the rear end of the spindle, and is held in front by a 
universal chuck. The steadying collets may be changed instantly 
to fit any size of bar to be cut. The cone carries a 4in. belt. 
The countershaft is furnished with two sizes of tight and loose 
pulleys, making, with the cone of the spindle, a large range of 
— The feed is either automatic or by hand, and it has 

speeds, Slate's patent cutting-off tool, with two widths of 
cutter, is furnished with this machine. The stock of this 
tool receives the cutter in a channel on its side, and the cutter 
is held in place by flanges on the stock and two hook-headed 
bolts, allowing the cutter to be advanced as it is ground for 
sharpening. The machine is 3ft. 2in. long, and weighs 600 Ib. 

The upright drills have a double-column frame, the twocolumns 
connected to one base, forming a single casting, the rear-column 
supporting the driving shafts and connections. This arrange- 
ment secures unusual rigidity, preventing the springing of the 
column to which the drill is attached when heavy work is to be 
done. The spindle, or head-support, is adjustable on the column 
increasing the vertical range of the drill. The countershaft is 
attached to the frame. These drills are made with and without 
back gears, as may be desired. The Parkhouse Patent Index, 
for gauging the depth of holes to be drilled, is attached to these 
machines. It obviates the necessity of frequent withdrawals of 
the drill and the measurement of the depth of hole by a rule 
or marked stick. This is an improvement that will be 
appreciated by practical mechanics as a convenience, and by 
manufacturers as a means of saving time and forwarding 
work. It is simple in construction, certain in operation, and 
not liable to derangement. These drills have a quick return 
attachment, by which the drill may be instantly removed from 
the hole, one turn of the return hand-wheel being equivalent to 
about fifty turns of the screw. Five sizes of the drills are made, 
as may be seen by the following table :— 


Sizes and Dimensions, 





Distance Weight 
Size. Diameter of between base Reach i a ‘din 
ene a table. plate from column.| | “es oe ‘hatt 
| and drill chuck. = 
in. ft. in. in. : Ih. 
1 16 40 9 } 900 
2 | 24 43 13 1400 
ees | 30 49 7 | 2100 
+ | 36 5 0 19 | 4000 
ie 42 5 5 22 5500 





The mode of attaching the table to the column is particularly 
good and strong. 

The Pratt and Whitney Company have a press at work at their 
stand producing medals commemorative of the Exhibition for 
the Centennial Commission. These medals are of very artistic 
design, and the impressions are clear and sharp. ‘This press is 
intended for heavy punching, for pressing forgings, and for cold- 
drawing pieces which are difficult or costly to finish by milling 





built, but, much to the disappointment of most of the party, the | 


steamer’s head was turned round, and no opportunity offered of 
inspecting this large man-of-war. The excursion was, however, 
interesting, as it showed the capabilities of Philadelphia as a port, 
of which even many Americans appear to be ignorant ; and 
when the shipping trade of the world revives, I venture to think 
that the advantages possessed by Philadelphia in this respect will 
be ‘more fully recognised. The city has a very large water 
frontage, the channel to the sea is deep and wide, the entrance 
protected by a breakwater, and the rise and fall of tide is only 
6ft. The institute held a second session, and excursions will be 
made to the principal ironworks and coal mines in the vicinity. 

The Exhibition pursues the even tenour of its way, and nothing 
has occurred recently in connection with it that calls for special 
remark. The judges are hard at work, and new exhibits continue 
to arrive. Russia is the last country to get its display in 
Machinery Hall in readiness for inspection, and it contains much 
that is interes‘ing, especially the scientific appliances contributed 
by the Imperial Technical School of Moscow. An engine with a 
novel form of parallel motion ; a drawing table, which can be 
moved backwards and forwards, and fitted with the same motion 
to preserve the surface level ; a new governor by Mr. Chebisheff ; 
and a ruler for drawing circular arcs of great diameter, by the 
same inventor, are particularly well worthy of notice. This 
ruler can set to any desired radius, and consists of parts 
united together by small boards, the length and positions of 
which are chosen in such a manner that, by changing the 
inclination of two contiguous parts, all the others change their 
mutual inclination in almost the same manner, namely, the 
difference in the angles, as determined by calculation, is less than 
one-thirtieth of a degree. Therefore, by bending the rule the 
parts form a polygon nearly exact, and so the flexible plate 
touching the parts of the rule take the curve of an arc, which 
nearly will represent a circular one. 

Before speaking of other exhibits, I must call attention to a 
few more of the tools made by the Pratt and Whitney Company. 
Their 16in. planer has a 5ft. bed, and planes 16in. in height 
and width and 3ft. 2in. in length, the table being 3ft. Gin. long. 
The horizontal feed is automatic. The planer has a patent 
shipping movement and a movable dog, allowing the work when 
desired to be run either way from under the cutting tool without 
changing the stops. The planer is run with two lin. belts. Weight, 
with countershaft, 16501b.; speed of countershaft, 270 revolu- 
tions per minute. The belts are run at a speed of 50ft or 60ft. 
per minute to 1ft. of travel of the table, this high speed enabling 
the extremely small belts to be used. This tool, with a removal hip 
to allow the table to travel to the full length of the stroke when the 
work has to be removed oradjusted withoutinvolving the alteration 
of the stops which regulate the stroke ; this is a very simple and 
neat arrangement. The reversing gear is actuated by a spiral 
cam. These lathes are fitted with Newell's patent vice, which is 


or filing. It is capable of a resistance of 400,000 lb. The 
driving-shaft carries a heavy wheel 36in. diameter, driven by a 
belt 4hin. wide. On this shaft is a pinion engaging with a large 
gear-wheel on an intermediate shaft. A pinion on this shaft 
gears with another wheel on a shaft that carries the eccentrics 
which produce the stroke. The gearing is inclosed in a hollow 
base. The opening in the bed for the reception of dies is Yin. 
square. The machines are built with a stroke of from lin. to 
Gin., as may be ordered. 

The No. 3 power bolt cutter is an excellent specimen of 
this class of tools. The driving-spindle carries a cone of 
three grades, for a belt 3in. wide, and a pinion engaging 
with a gear on the hollow spindle, which has at the front 
end a chuck for holding the bolt to be cut, or a tap, for 
threading nuts. The cylinder that holds the dies is mounted on 


| a sliding carriage that is advanced to the work by a hand-wheel, 





pinion, and rack. The face of the cylinder receives nine collets 
with threading cutters, and one collet for plates with recesses for 
holding nuts, either square or hexagonal. The collets and the 
nut-vices are removable at will. Collets, with box-tools and 
hollow mills for turning the body of a bolt, squaring under the 
head, or pointing the end, may take the places of the threading 
dies, and the bolt be pointed, turned, squared under the head, 
and threaded, without its removal from the chuck. The hollow 
spindle permits work on bolts of any length, and by removing 
the collet from the place on the cylinder opposite that holding 
the operating die, a bolt may be threaded to any required 
distance. The chips and oil are received in the bed, the oil 
draining free from chips through a strainer into a receiver, from 
which it may be drawn to be used again. The machine cuts 
from jin. to lin. diameter, seven sizes, as follows, the first figures 
giving the diameter, and the second number of thread: j, 16 ; 
ve, 14; 4,13; 8,11; 4,10; 3,9; lin. 8. These taps and dies 
cut 4’; large up to and including 3, and 3's large for sizes above 
2, for use on the rough iron. The main points claimed by the 
Pratt and Whitney Company are that all the gearing is cut by 
automatic machinery, the cutters being carried through the 
proper epicycloidal curves, by movements generated in the 
machines, no setting out by hand being required ; all the jaws 
of the dies are interchangeable and numbered ; all screws are 
made either to the Whitworth or the United States standard, 
the difference between which I shall refer to on another occasion, 
and the perfection of the work turned out by them, which is 
exemplified by the accuracy of the plugs and gauges exhibited, 
any two or the former of different diameters fitting accurately 
the gauge of the combined diameter of the two plugs. In fact, 
this company is following the excellent example given to tool 
makers by Whitworth, and for wecuracy and finish they may be 
called the Whitworth Company of America. 

Stowe’s flexible shaft continues to attract a great amount of 
attention, and at the same stand is now exhibited Forstner’s 
improved auger. In the construction of the auger heretofore in 
general use, there are several very serious objections, which are 
the cause of great annoyance to the mechanic. The following 
are some of them—(1) It has a conical screw which serves to 
give the auger direction, and which is liable to follow the grain 
of the wood, thus causing the auger to deviate from the desired 
direction. (2) It tears the wood and makes a rough hole, espe- 
cially in soft wood. (3) The conical screw tends to split the 
wood, and also makes a hole beyond where a hole is wanted. 


(4) When the auger is to be withdrawn from the hole, it is | g 





qlso supplied with the pillar shapers, The vice turns on a | generally necessary to give it a turn backwards in order $0 release | 


the hold of the screw; in consequence of which, the chips are 
made to bind the auger, thus rendering it difficult to draw out ; 
besides which, more or less of the chips are left in the hole, 
making it difficult to start the auger to boring again. All these 
objections are obviated by Forstner’s improved auger. The 
improvement consists in providing the cutting part of the auger 
with a circular band or flange, of the size required for the hole 
to be bored, the extreme or lower edge of which is made sharp 
and projects a little from the lip or lips, the latter receding 
from their junction with the flange to the centre of the auger 
about 1-32nd part of an inch, so that the edge of the flange and 
that part of the cutting lip adjacent thereto will enter the wood 
first, thus leaving the bottom of the hole a little convex. The 
advantages claimed for this peculiar construction of the auger 
over the old method are so obvious that but little explanation is 
needed. (1) Instead of the conical screw, the serves to 
guide the bit into the wood, which it never fails to do most 
accurately and in the proper direction, no matter what the 
character of the wood may be. (2) It will never deviate from 
its proper course to follow the grain of the wood. (3) However 
soft the wood—or however near the end or the side—it has no 
tendency to tear or split ; but, on the contrary, the flange tends 
to bind the fibres of the wood together within its circumference, 
so that a thin piece of any kind of wood considerably narrower 
than the auger—even though it be already split—may be bored 
entirely through, leaving the parts clean and smooth. (4) Having 
no screw point, it makes no hole deeper than the full size of the 
auger; and even when bored, nearly*through, it leaves the 
bottom smooth and a little convex, thereby rendering it in- 
valuable for very many purposes, especially in shipbuilding. 
(5) It enters even hard wood easily, and when once entered 
needs no forcing, and is easily drawn without turning backwards, 
leaving no chips behind. It works equally well with one cutting 
lip with straight stem, or two lips with spiral stem. (6) Where 
a hole is already made with a smaller auger, it will bore it larger 
as perfectly smooth and straight as though no other hole had 
previously been made; and it will also bore where another 
hole overlaps it more than half its diameter, neither of which 
will any = auger perform. 

Another adaptation of the flexible shaft is exhibited by 
Morris L. Orum, of Philadelphia, in the form of a flexible 
mandril for bending tubes of brass, copper, and lead. It con- 
sists of a hollow coil of flat steel bars, furnished at one extremity 
with a screw for tightening the coil ; by this means the diameter 
of the mandril is reduced, and enables it to be readily with- 
drawn from the tube after it has been bent. ' The railing round 
the stand is entirely formed of tubes made by the American 
Tube Works, of Boston, and bent with this mandril, 








LEGAL INTELLIGENCE. 


THE SMETHWICK BorLER EXPLosion. 
SrarrorpD, 18TH Juty.—(Before Mr, Justice GROvr.) 

JosEPH STONES was charged with the manslaughter of Alfred 
Clarke, on the 29th of March, 

Mr. A. R. Jelf, instructed by the Solicitor to the Treasury, con- 
ducted the prosecution; Mr. Henry Matthews, Q.C., and Mr. 
Young appeared for the prisoner. 

This was an inquiry arising out of a serious boiler explosion 
which happened at the defendant’s works at Smethwick on the 
29th of March. The works consisted of a mill and forge for the 
purpose of making iron for bedsteads, and several boilers were in 
use at the works, The explosion occurred in consequence of one 
of these boilers bursting, and was attended with serious results. 
Thirteen people were injured, and three died, and there was also a 
considerable destruction of property. Among those who were 
killed was the deceased, Alfred Clarke, and the charge against the 
defendant was that it was through his culpable negligence that the 
misfortune occurred. At the inquiry before the magistrates the 
case against the defendant had been dismissed, but a verdict of 
manslaughter had been returned at the inquest which had been 
held before the coroner, and as a result of these proceedings the 
Secretary of State had ordered an indictment for manslaughter to 
be preferred at these Assizes. 

Mr. Jelf, having opened the facts, proceeded to call witnesses to 
show the state of the boiler before and at the time of the explo- 
sion, with a view to proving the defendant’s knowledge. 

The first of these wit , a puddler, d 1 that two months 
previously he had patched up a hole with « rivet, which, in cross- 
examination, he said could not be seen except from the inside of 
the boiler or the top of the outside, 

The next witness was the defendant’s engineer, who had charge 
of the boiler. He sail he had been ten months at the works. The 
boiler which burst was about 3ft. 6in. in diameter and nearly 40ft. 
long. It was used two or three days a week, and worked two 
piston cylinders, which pumped water into another boiler. Upon 
the day of the explosion the steam was got up about eight o’clock, 
and the safety valve showed that the pressure was 45 1b. when the 
boiler exploded. The steam gauge had been taken away about a 
week ago, and the circumstance had been mentioned to the 
defendant. He had answered, ‘‘ All right; I will see to it.” The 
witness examined the boiler afterwards and found it had been 
broken into five parts. In cross-examination he said the pressure 
required to do the ordinary work was about 201b. to the square 
inch, but he had received orders from the manager to get the steam 
up stronger to work an engine to cut some iron rails, 

The manager, Mr. Bradbury, was then called and proved that 
he had received orders from the defendant to cut rails the next 
day. If he had waited till then there would have been steam in 
three boilers, and they would have cut the rails; but he wished to 
save time, and he told the engineer to get up the steam to start 
the engine, without any knowledge of the consequences that migh 
ensue. 

Another witness was called who had at different times repaired 
the boiler, and who gave an opinion that at the tame of the ex- 

losion it must have been old and thin; but it did not appear that 
ne had spoken abeut its condition to the defendant. 

Mr. Justice Grove, at this stage, asked if there was any more 
evidence to show knowledge on the part of the defendant. 

Mr, Jelf said he had scientific witnesses to show that the boiler 
could not, under any circumstances, have lasted much longer. 

The learned judge said, that in his opinion, the case was not 
made out, ond would not be helped by the evidence indicated. 
Assuming there had been general neglect, and that the defendant 
did not get his boilers looked to generally, that would not be enough 
to prove manslaughter, unless the death was the result of that 
neglect. Here the death resulted from the negligence of two other 
men, one of whom acted not in accordance with the defendant’s 
orders, and had put the boiler to a purpose to which it was not 
accustom 

Mr. Jelf said the difficulty pointed out by his lordship had not 
been overlooked, but the Secretary of State thought the case was 
one which —— proper investigation. He did not, however, 
desire, after the expression of opinion which had fallen from his 
lordship, to pursue the matter further. 

The learned judge agreed that the matter was proper to be 
inquired into, but he did not think that knowledge of the particular 
act which caused the death in question had been brought home to 
the defendant, and he must, therefore, be acquitted. 

His lordship then directed the jury that culpable negligence 
had not been proved, and that they must find a verdict of not 


uilty. 
The defendant was then discharged, 
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RAILWAY MATTERS. 


Ir is understood that the Manchester, Sheffield, and Lincolnshire 
Railway Company are about to construct two short but 
important branch lines, from the Barnsley-Coal Railway, at Apple 
Haigh, to join the Midland, at Nolton, andthe West Riding and 
‘Grimsby Kailway, near Hemsworth. By means of these lines the 
<ollieries will be brought more in direct contact with Grimsby and 
other places than they are at the present time, 


WE understand that a survey of a new railway has been made 
the route of which is generally approved by the landowners an 
others interested, and would form the most direct line between 
London and the North. The passenger and goods traflic are to be 
worked by an entirely separate system, which, it is alleged, will 
practically insure perfect safety and greatly reduce the rate of 
working. The cost of the works is estimated at £4,775,000. 


THE account of the earnings of Russian railways d the year 
1875 has been published by the Russian Ministry ot Publis - 
ways, According to a summary given in the Berlin Borsen Zeitung, 
the mileage of railways in the empire was increased by versts 
during the year, or four and a-half per cent., and is now 17,658 
versts. Notwithstanding this increased mil thi receipts 
of the year have been about the same as pron 187 the increase 
being only 79,488 roubles on a total of 141,000,000 roubles. The 
average earnings per verst was less in 1875 than in 1874 by 839 
roubles, or nine and one-third percent. This is due to the falling off 
in the Russian export trade, and, as a consequence, the deficiency 
falls very unequally on the several railways, Out of forty-five 
lines, the operations of which may be compared for the two years, 
twenty-six show an increase in the earnings of 1875 over 1874, and 
nineteen a decrease. 


Ir would appear that high railway speeds are almost more than 
American nerves can stand. The following we take from the 
Wisconsin #’ree Press. It is very pretty, but just a little agitated 
in style :—‘‘ We must not leave Oneida without a sight of the fast 
mail train as it dashes past the station at a fearful . Get 
away out here, at one side, away from the main track, if you value 
your eyes and complexion, and be all Long d for a good sharp look 
as the train flies by, for it will be a very brief one. ‘There slie 
‘comes !’—and you strain your eyes and ears towards the east, 
where, far down the straight track, miles away, appears a little 
smoke, growing dines nearer and bigger ; then a glimpse of 
the burnished trimmings of the locomotive, a confused vision of 
a train, and a moment after, in a great cloud of dust, black shinin 
engine and dingy white cars come sweeping like a very whirlwin 
pass the little depét ; the bags of local ‘nail are hai out and go 
rolling, tumbling, over and over on the ground and platform ; the 
mail bag which hangs on a frame very much like the pictures of a 
gallows in our old-fashioned school ks, is in the iron 
arms of the catcher on one of the cars, and swung into it in a wink 
—and the next minute you see the wild train winding out of sight 
around acurve a mile away. Fly on! O, fast white mail, the 
emblem of the nation’s life, swift-winged messenger of peace and 
progress, 


THE returns of traffic for the half-year are completed for 
several of the chief railways, and on most of the others the 
amounts are ascertainable approximately. It may be interesting to 
give the gross results of the working for the half-year ending with 
June, as compared with the corresponding half of last year. The 
following companies report increases to the amounts placed against 
them respectively : Cambrian, £3816 increase ; Great Western an 
increase of £81,331; Highland, £1337 ; Lancashire and Yorkshire, 
£25,836; London and Brighton, £13.019; London and South- 
Western, £18,864 ; Metropolitan, £13,484; Midland and Great 
Western, £14,281 ; North London, £3321; Penarth, £22,092; 
Rhymney, £25,466; South-Eastern, £2092; Taff Vale, £59,252, 
On the following lines there are decreased traffic receipts to the 
extent indicated : Furness, £7379; Great Eastern, £6719; Great 
Northern, £12,274; London, Chatham, and Dover, £5765 ; London 
and North-Western, £30,435 ; Manchester and Sheffield, £31,735 ; 
Maryport and Carlisle, £1193; Midland, £8307 ; North-Eastern, 
£56973; North Staffordshire, £9554. Theaccounts forthe Caledonian 
and forthe North British are not yet made up, those companies’ half- 
years not terminating at the usual period ; but both exhibit up to 
the end of June a slight decrease when compared with the corre- 
sponding period of last year. It may be observed that, excepting 
the Welsh companies (which contrast with a period when a strike 
affected their receipts), the increase is chiefly amongst southern 
lines ; whilst those companies which derive a e portion of their 
receipts from mineral traffic show almost tiovariabig a decrease ; 
but in the case of the Midland the receipts are partly filled up by 
the results obtained from the opening of its great extension during 
the half-year, 


For some months past the Ctepney station, on the Blackwall 
Extension Railway, has been closed against passenger traffic in 
consequence of some extensive and important improvements which 
have been carried out there. These improvements and alterations, 
which have now been completed, consist mainly in the removal of 
the old bridge and platforms, the erection of a new wrought iron 
girder bridge over the Commercial-road, and the extension of plat- 
forms of increased width for a considerable distance along the line 
beyond the station buildings. A detailed description ot the bridge 
works having appeared in THE ENGINEER of the 26th of May last, 
it is only necessary to state that the main girders are of ordinary 
plate type, the span being 126ft. and the width 43ft. This admits 
of a good broad platform being made across the bridge, an improve- 
ment much needed. The platforms, which are each 450ft. in 
length, and 10ft. in width, extend along the viaduct of the railway 
on either side and are carried upon lattice girders and wrought iron 
cantilevers securely bolted into the brickwork. In consequence of 
the extensive traffic, consisting of over 400 trains per day passing 
through the station, great care had to be taken in conducting it 
during the removal of the old and the erection of the new bridge 
and platforms. The traffic was fully maintained the whole time 
without accident, speed being reduced as the trains passed over the 
temporary timber bridge, the arrangements being carried out by the 
officials of the Great Eastern Railway Company under the direction 
of the company’s engineer, Mr. A, A. Langley. The street and 
tramway traffic under the bridge was also maintained throughout 
without interruption. The new bridge was tested by Mr. Langley 
on Thursday last. The test consisted in loading the passenger 
platforms and placing two of the heaviest locomotives on the up 
and two on the down line of rails at the same time, and afterwards 
running the four engines (coupled together) first over the up and 
then over the down road, The greatest deflection in any of the 
girders was half an inch, The passenger platforms have been tested 
throughout their entire length with a load of 140 tb. per foot super, 
which produced scarcely any deflection. In order to deaden the 
noise caused by trains passing over the bridge a layer of tan 9in. 
thick, with the same depth of screened ballast under it, has been 
eg on the floor plates of the bridge under the permanent way. 

he whole floor surface of the bridge has been coated with aspbalte 
to prevent the percolation of rain water through to the passengers 
beneath, so that everything has been done that could be suggested 
for the convenience and comfort of the street traffic. The station 
buildings themselves have likewise undergone considerable altera- 
tions and improvement with the view of facilitating the extensive 
passenger traffic which has for long past existed at this station. 
The whole of the works have been designed by and carried out ina 
substantial manner under the superintendence of Mr. Langley, 
assisted by Mr. W. Wright. The contractors for the bridge were 
Messrs, A. Handyside and Co. ; the ironwork in connection with 
the platforms having been supplied by Messrs. Westwood, Baillie, 
and Co., and Messrs, J. Oswald, Gardner, and Co. The works 
have been carried out without any accident, and the passenger 
traffic, which has been so long suspended at the Stepney station, 
was resumed on Monday, 


| aqua regia, 





NOTES AND MEMORANDA. 

M. Bovsstncavutr recently read a note before the Academy of 
Sciences on the development of grains of corn in an atmosphere 
deprived of carbonic acid. The plant is only imperfectly formed, 
and has the same appearance as vegetables grown in the dark. 

Iv having been suspected for some time at Marseilles that sugar 
imported thither from Réunion Island was adulterated, examina- 
tions were recently instituted by Government authority. It was 
found that the sugar, of a light brown colour, was adulterated 
with sand and with slag to the value of 2°40 dols, in every 220 lb. 
The ong ground up imitated the natural sugar perfectly, while 
the sand served to give increased weight. 


Tae following is given by Bittger as a new process for recovering 
every trace of gold and silver from electro-plating solutions no 
longer useful :—Gold solutions, usually cyanides, are boiled in a 
porcelain dish, sodic stannate added, and the boiling continued 
until all the gold has combined with the tin, forming a black pre- 
cipitate. Sig greet itate is washed with water, and dissolved in 

e solution of auric and stannic chlorides is carefully 
evaporated, diluted with distilled water, enough sodio-potassic 
tartrate added and warmed, when all the gold will be precipitated 
as a brownish- w powder. For silver solutions it is only 
necessary to boil with sodic stannate. 


THE following statistics are given by the Philadelphia Trade 
Jovrnal :--Brother Jonathan commenced business in 1776, with 
thirteen states and 815,615 square miles of territory, which was 
occupied by about 3,000,600 of civilised human beings. He now has a 
family of 43,000,000, who occupy thirty-seven states and nine 
territories, which embrate over 3,000,000 of square miles. He has 
73,000 miles of railroads, more than suflicient to reach twice and 
a-half round the globe. ‘The value of his agricultural production 
is 2,500,000,000 dols., and his gold and silver mines are capable of 
producing 100,000,000 dols. a year. He has more than 1000 
cotton factories, 580 daily newspapers, 4300 weekly, and 625 
monthly publications. He has also many other things too 
notorious to mention. 


A Nove by Dr. G. Vulpius on the reduction of platinum, 
which appeared in a recent number of Archiv der Pharmacie, con- 
tains the following:—In attempting to reduce platinum from 
chlorplatinate of ammonium by the use of —— tively weak 
caustic soda and alcohol, a yellowish-brown powder was obtained 
which still contained ammonia, This ammonia could not be ex- 
— by the addition of move soda and boiling. When washed, 

ried, and ignited, it took fire and evolved dense white fumes 
having the smell of acrolein; and there remained in the dish the 
finest spongy platinum, which readily passed into solution in aqua 
regia. The nature of the platinum compound containing ammonia 
and chlorine is not understood. 

TuE following is the substance of some observations on ozone by 
A. von Loesecke :—The test proper for ozone ee by satu- 
rating filter paper with a solution of 85 parts of iodide of potassium 
in 45 parts of water, and mixed with four parts of starch boiled to 
a paste in 100 parts of water. This paper was then dried in a room 
and preserved ina tight bottle. The results obtained are, that 
ozone is rather more abundant in the summer half year than in the 
winter half year ; that, generally no ozone exists in inclosed spaces, 
as rooms where people live, school-rooms, lecture-rooms, &c.; that 
no special influence on the quantity of ozone is exerted by winds ; 
that if storms and a moist warm atmosphere are usually accom- 
panied by much ozone, it disappears in fogs, 


Proressor JouN TrowpripeE, of Harvard College, has made 
a new induction instrument, in which the fine wire of the coil, 
instead of being distributed upon a single straight electro-magnet, 
is distributed equally upon two straight eleetro-magnets. The 
cores of the magnets are made of bundles of fine wires. Thé 
armatures are composed of thin plates of soft iron. In his experi- 
mental instrument, the armature consisted of twenty plates of 
iron, each #;in. thick, forming an armature lin. in thickness, 
Professor Trowbridge states that the use of this armature, in con- 
nection with the wire cores, increases the strength of the electric 
spark 400 per cent., and also increases the length of the spark 100 
per cent. 


THE Chemist gives the following abstract of a paper on 
the ‘‘ Preservation of Food,” by Mr. Massié in the Senerteire 
de Pharmacie:—For years the author has made use of bars 
of forged iron weighing about one and a-half kilogramme 
for the preservation of barley, rice, bran, wheat; &c., in white 
wood boxes holding 150 litres. Though it is difficult to ex- 
plain the action of the metal, it is none the less an excellent pre- 
servative. Metallic mercury produces similar results, and in 
certain cases it is more efficacious than iron. That he might be in 
possession of certain data on the efficacy of two metals, the author 
experimented by placing in glass vessels, holding one litre, the fol- 
lowing substances, viz., barley, rice, bran, meal, ergot of rye, 
cantharides and white biscuit, Three flasks were filled with each : 
in one a piece of iron (eighty grammes) was placed ; in the second, 
mercury (five grammes) ; to the third no addition was made. With 
one exception the vessels were nut closed, and were allowed to 
stand in an ordinarily well lighted room from May 7, 1875, till 
December 2 of the same year. On the latter date they were ex- 
amined, when it was found that the sound specimens without 
addition had in almost every instance suffered deterioration to a 
greater or less extent, and in two or three weevils had made their 
appearance ; the same specimens with iron or mercury were un- 
alered, save the biscuit with iron, in which a few holes could be 
counted. The specimens containing weevils originally did not seem 
to be affected by iron, but mercury seems to Tave had a decided 
effect in checking the multiplicaticn of the insects, if it did not 
destroy them altogether. The experiments having most interest 
for pharmacists are those on ergot and cantharides, both of which 
were decidedly benefited by the presence of either of the metais, 
particularly, as with the former, when kept in a closed vessel, 


Dr. MiTscHERLICH, of Darmstadt, has devised a method of 
making paper stock, cellulose, from wood by a chemical process, 
which differs somewhat from those previously in use. The chief 

culiarity of this process, which isin use already in Prussia and 
aees, says the Hesse Gewerbeblatt, consists in this, that the in 
crusting substance of the wood is not destroyed, but only separated 
from the cellulose, and eventually rendered soluble. In this process 
it is not necessary to cut the wood up very fine, as in the Sinclair 
process, but only to split it up like ordinary firewood fora parlour 
stove. A chemically prepared solution of lime is boiled for six 
hours with the wood under a pressure of three atmospheres. 
After the bellies # portion of the incrusting material is found 
dissolved in the liquor, and part of it in the pores of the wood, 
from which it is extracted by a suitable squeezing apparatus. If 
it is desired to make a very valuable paper stock, which shall be 
as white as possible without bleaching, they only employ white 
wood as free from resin as possible, like poplar, linden, &c. 
These kinds of wood are not decolorised any farther in this pro- 
cess, and the albuminoid and gummy substances are mostly dis- 
solved. The success of this process depends less on the pressure 
during boiling than on the temperature, which must not exceed 
248 deg. Fah. The use of oak wood for paper stock offers one 
advantage, namely, that the tannin contained in it is obtained as 
a bye-product, and the solution thus obtained can be very profitably 
employed for tanning, as experiments in this direction have abun- 
dantly proved. The solution which runs off from the wood, or 

from it, in this new process, is already so concentrated 
that evaporation seems superfluous, and is only undertaken when 
a very concentrated solution of tannic acid is required either for 
transportation or for keeping. The other chemicals contained in 
the lye are in no way a hindrance to the tanning process, but 
rather aid it, Experiments show that hides prepared in the usual 
ote: et when simply laid in this liquor, were perfectly tanned in 
ten days, 





MISCELLANEA. 


Ar the Liverpool Council meeting on Wednesday it was agreed 


to adopt a new water supply on the gravitation principle. The 
siarad supply fixed on was the Hawsewater Lake, and the cost 
of bringing the supply to Liverpool is estimated at two million 


pounds sterling. 


A SPAN of the fine railroad bridge across the Missouri, at Kansas 
City, caught fire on June 24th, and after burning an hour or two 
gave wayand fellintotheriver. The span was 137ft. in length, and 
can be replaced for 18,000dols. A temporary structure was finished 
in two days after the accident, the traiis of the four roads using 
the bridge meantime crossing at Atchison or Leavenworth. 


THE annual general meeting of the Central Argentine Railway 
Company was held on Friday last week. The chairman said the roll- 
ing stock and permanent way had been maintained in gooa order ; 
and to meet future wants new engines and tenders would be sent 
out. The traffic of the year ending May last showed a falling off 
as compared with the year ending May, 1875, of £33,000, but the 
increase, as compared with 1874, was £35,000. 


Messrs. ©. MitcHett AND Co., iron shipbuilders, of Low 
Walker, on the Tyne, have just completed two gunboats of extra 
strength, each of which will be armed with a 38-ton Armstrong gun. 
The movements of the gun will be conducted by hydraulic appli- 
ances; and not only the armament, but the vessel itself will be 
under the complete control of the artillerist. These gunboats are 
inter.ded for harbour defence. 


Tue Russian Technical Society offers a prize for the best essay 
on the management of engines and boilers, drawn up in Russian, 
in a proper style, for the instruction of mechanics, stokers, engine- 
drivers, and others. The mathematical acquirements of its readers 
are to be supposed as not going beyond a knowledge of the first four 
rules of arithmetic. Manuscript and printed.treatises are equally 
admissible. The prize will consist of a medal anda sum of a thou- 
sand roubles (£154). Essays are to be sent in to the society by 
September 1, 1878, at the latest. 


TuE Gazeéte announces the appointment of a royal commission to 
inquire into the working and management of works and manufac- 
tories from which sulphurous acid, sulphuretted hydrogen, and 
ammoniacal or other vapours and gases are given off, to ascertain 
the effect produced thereby on animal and vegetable life, and to 
report on the means to be adopted for the prevention of injury 
thereto arising from the exhalations of such acids, vapours, and 
gases, The commissioners are Lord Aberdare, Earl Percy, Viscount 
Midleton, the Hon. Wilbraham Egerton, Mr. James Cochrane 
Stevenson, Professor Abel, Professor Williamson, Professor Roscoe, 
and Vice-Admiral W. W. Hornby. 


A.tHovucH the Admiralty, says the Times, have selected the plan 
of Dr. Rutherford, of Newcastle-upon-Tyne, for raising the Van- 
guard outof 130 other schemes submitted, there is every probability 
of their seeking to dispose of the ship as she lies by private sale. 
Mr, Rutherford, besides being a doctor of medicine, is also a Dis- 
senting minister, and bas acted as manager to the Ouseburn 
Co-operative Engine Works. He made a tender to the Admiralty 
for raising the wreck, which their lerdships declined to entertair ; 
and should they fail to sell the wreck they will probably blow the 
ship up, and endeavour to rescue as much of the salvage as possible, 


Tue Hampton Wick Local Board, at their meeting on Monday, 
resolved :—That the proposal of the town council of Kingston to 
bring the sewage of 25,000 persons living in Surbiton and Kingston 
to the land on the banks of the Thames opposite Hampton Wick 
is alike unneighbourly to Hampton Wick, a hindrance to the 
prosperity of Kingston itself, and if carried out will be a great 
detriment to the enjoyment aud beauty of the river, and a 
nuisance to and injurious to the health of the inhabitants of 
Hampton Wick ; that the clerk of the board be authorised to take 
all legal measures before the Local Government Board, and if 
necessary in the High Court of Justice, to prevent the scheme 
being carried out. 


A PRELIMINARY trial of a new leak-stopping apparatus, the 
invention of Capt. Warren, R.N., has just been mace at Ports- 
mouth Dockyard on the hull of the Manly. In the case of the 
Vanguard it will be recollected the water entered the vessel at the 
rate of 70 tonsa minute, so that in ten minutes there would be 700 
tons in the two compartments. Capt. Warren’s idea is not to 
commence operations until the compartment in which a hole has 
been pierced has been completely flooded. His invention consists 
of an arrangement to be attached externally by a diver as soon as 
the compartment is filled, by means of which the vessel is made 
water-tight, and as soon as this has been accomplished the pumps 
are to be immediately set to work to clear the compartment, all 
entrance from the outside being effectually closed. ‘The present is 
the only trial which has been made, and the inventor has undoubt- 
edly succeeded under considerable disadvantages in making an 
attachment to the iron hull of a vessel without having recourse to 
drilling. Another trial is to be made of the invention. 


THE Fire Queen, tender to the Duke of Wellington at Ports- 
mouth, made a trial of speed on the measured mile on Friday with 
new paddle floats. Some time ago Mr. Aston, Q.C., fitted his 
peculiar floats to the tender, and various runs were made for the 
pnrpose of ascertaining the effect of the blades with regard to num- 
ber and position. Although certain modifications were made 
during the trials, Mr. Aston attached the greatest value to the 
placing of a number of blades, 38in. by 6in., along the outer ring 
of the paddles, The rate of speed obtained by this plan, however, 
was not satisfactory, and it was subsequently surpassed by the 
device of placing the blades on two rings, 11°6 knots having been 
realised. Admiral Elliot was anxious to tiy the effect of an 
arrangement of similar blades on the two outer rings of the wheels, 
retaining the same length, but increasing the breadth of the floats 
from 6in, to 20in. Their number, however, was reduced to 14 on 
each ring, so that each blade abtained a grip upon unbroken water. 
The trial was made on Friday, when a speed of 11°85 knots was 
reached, with 32°4 revolutions of the engine, and 431-horse-power. 
These are the best resu!ts which have been yet obtained. 


Ar eleven o’clock last Seturday M. Christophle, Minister of 
Public Works, received a deputation from the Pas de Calais to 
present a petition in favour of the construction of a deep sea 
harbour at Boulogne. The petition presented by M. Senator 
Huguet, Mayor of Boulogne, bears 1234 signatures, thirty of which 
are those of senators and deputics. The petition prays for the 
speedy construction of a deep sea harbour, which will make a 
worthy complement to the extensive works at Dover, or to the 
great works projected by the South-Eastern Railway Company, 
to be undertaken at Folkestone directly there is a certainty of 
Boulogne new harbour becoming a reality, whereby a rapid and 
comfortable service, by means of large steamers, may be established 
between England and France, such a service as shall be indepen- 
dent of tide aud weather. The original plans for this harbour 
are due to the initiative of M. Alexandre Adam, former Mayor 
of Boulogne ; M. Gosselin, president of the Chamber ef Commerce; 
seconded by M. Achille Adam, Deputy for Boulogne, M. Senator 
Huguet, atter introducing the deputation, exhibited the plans 
to the Minister, ani stated that M. Alexandre Adam, M. Gosselin, 
M. Achille Adam, and himself had come forward to form a 
company for its construction. The Minister vetoed such a course 
most decidedly, as the granting concessions to companies had 
created monopolies, which in a few years made difficulties between 
the companies and the inhabitants of the districts. M. Martel and 
M. Henry both asked the Minister that Boulogne should be placed 
on a similar footing to Calais and Dunkerque, where large public 
works are being carried out by money advanced to the State by the 
chambers of commerce of those towns at 4 per cent., and redeem- 
able by twelve annual payments, The Minister promised to visit 
Boulogne during the vacation and look personally into the question, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque 
.—ASHER and Co., 5, Unter den Landen. 
VIENNA.—Messrs. GERotp and Co., Booksellers. 
LEIPSIC.—A. 2 
NEW YORK —Witimer and Rocers, 31, Beekhman-street. 
SEE 


PUBLISHER'S NOTICE. 


*,* With this week’s' number is issued, as a Supplement, No. XCV. 
of our Portfolio of Working Drawings, illustrating a Bogie Tank 
Locomotive, North - Eastern Railway, designed by Mr. E. 
Fletcher, Messrs. Neilson and Co., Glasgow, engineers. Every 
copy as issued by the Publisher contains this Supplement, and 
subscribers are requested to notify the fact should they not receiv: it. 

*,* Next week will be published a Double Number of THE ENGINEER, 
containing the Index to the Forty-jirst Volume, including a Com- 
plete Classified List of Patents issued during the past six 

months, Price 1s, 























TO CORRESPONDENTS. 


*,.* In order to avovd trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. 8. L.—We must refer you to our advertising columns. 

R. L.—The engine shown in your photograph is left-handed. 

T. Y.—The date for the trial of reaping machines has not yet been flued. We 
shall take cure to make it public as soon as possible. 

D. (Halifax).— Your pump will not work we fancy because the inside lining of 
the hose has broken away from the wire. , 


SUBSCRIPTIONS. 


Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 








from the office, on the following terms (paid in advance):— 
Half-yearly (including double number)... .. .. £0 148. 64, 
Yearly (including two double numbers) .. - £1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER 18 registered for transmission abroad. 

loth Cases for binding Tuk Enoineer Volume, price 2s. 6d. each 

The following Volumes of Tue Enainuer can be had, price 18s. each—Vols. 

6, 10, 14, 21, 24, 25, 26, 37, 38, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tak ENGINEER weekly and post-free, Sub- 
Pe ope sent by Post Ojice Order must be accompanied by letter of advice 
tothe Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, it, 
France (Paris only), Germany, Gibraltar, India, Ital Japan, “Mal 
etherlands, New Brunswick, Newfoundland, New th Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 


“"Hemitionce by Bill London,—Austria, B Ayres, Ceylon, Fran 
ittance ill in — uenos y! ce, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 


Spain, Sweden, £1168. Chili, Borneo, and Java, £2 5a, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. Al 
advertisements, except ly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE SIx o’cLOcK on 

Tuvurspay Evenine 1x acu Werk. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tus EncinreEr, 163, Strand. 














‘DEATH. 


On 28th June, at Unieux, in his 42nd year, M. Jutes Gustave Houtzer 
Maitre de Forges. 








MEETING NEXT WEEE. 


Society or Enarnrers.—Tuesday, 25th inst., Visit of members and 
associates to the works of the Victoria Dock Extension. 
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THE LOAN COLLECTION AT SOUTH KENSINGTON. 

Ir needs but little sober reflection by anyone well 
acquainted with experimental science, to come to the con- 
clusion that such a collection of instruments and apparatus 
as has been heaped together in the loan collection at South 
Kensington can be of very little real use to anyone. To 
extract any mental value from it at all requires a vast fund 
of preliminary information, which is entirely wanting to 
the majority of the visitors who lounge about among these 
confusing mazes of apparatus, and who, therefore, go away 
almost as pros Abe ape as they entered them. To the 
well instructed man of science, everything in the collection 
is already more or less familiar; but if engaged in research 
at all, his thoughts and labours are limited to some special 
class of subjects, and all outside these are to him of 
secondary or of no interest. Nor is such a man likely to 
derive any help to his progress by having before him the 
apparatus with which prior researches, even in the same 
path, have been made by others; for, as is well known to 
those who have ever been actively engaged in research, 
every new experimental inquiry, every question not 

reviously put to nature, requires that the mind which 
rames the question shall conceive the means and create 
the apparatus needed for putting that question. The 
experimentalist habituated to think in train, even if he 
have time on his hands, can derive but little information, 
and still less intellectual enjoyment, from wandering 
vaguely through a maze of apparatus, representing, in a 
fragmentary, though concrete manner, the scientific thought 
of many men, ages, and places. We are compelled to 
conclude, therefore, that the conception of this collection 


of “ scientific apparatus, . . 
for teaching and investigation—[we should have 
investigation ought to have preceded education]—but such 
as possessed historic interest on account of the persons by 
whom, or the researches in which, it had been employed,” 
must prove but of extremely little utility or value, even 


. to include not only ay: 
ought 


had it been carried out, as regards classification and 
description, in the most perfect way possible. Carried out, 
however, as it actually has been, the result is perplexity 
and disappointment to every instructed visitor; and the 
only end that seems likely to be attained will be the 
continual ndisement of the heterogeneous and bloated 
collections by which “ the department ” at South Kensing- 
ton has contrived to thrive for the last twenty years. A 
collection of apparatus such as this should have had the 
basis of its classification decided upon after mature thought, 
by the very ablest men of science, whose business it should 
have been to decide rigidly what should be received and 
what excluded ; and for the reception and collocation of 
the apparatus itself, a large staff of thoroughly competent 
men would have been required, acting in accordance with 
the previously thought-out programme, and under some 
one competent head. There has been time enough for all 
this, for it appears by the notice that precedes the so-called 
catalogue that the exhibition was intended to have been 
i a in the June of last year, but postponed to the Ist 
of May of the present one. The result, however, is 
thoroughly deepening. We have an exhibition in 
which it is scarcely possible to find any object one may be 
in search of, and an almost useless catalogue, so ill-framed 
and carelessly put together that it does not direct 
the visitor to the class of objects he may wish to 
examine, much less gives succinct information as 
to what really is exhibited. The first edition of this 
catalogue—which in many respects was not far removed 
from proof sheets, or even printers’ pie—was exhausted, 
or else withdrawn from very shame, about a month after 
the opening. The visitor was put off with vague assurances 
that a new edition was in preparation. Another month 
has passed, and this new edition is still only in process of 
being cut up Lo fit it, if possible, to the multiplied changes 
of aa which original mal-elassification is still com- 

lling to be made in the objects which fill the galleries. 

he exhibition will probably be kept open until October 
next; but one-half the period when, if of any public 
service at all, it might have been of most service, has 
already slipped away. The height of the London season 
has passed; by the latter end of next month the exodus 
to the country will have begun,—the shooting season, 
touring abroad or at home, yachting, and the seaside, will 
have engaged the more wealthy loungers; the British 
Association, the Agricultural Society’s show, the Mecha- 
nical Engineers, and: other scientific or quasi-scientific 
peripatetic meetings, will have drawn off the real or 
pretended men of science; so that, although the exhibition 
may re on, the vigour of its lifetime will have passed 
over before even its professed arrangements shall have 
been completed. 

It would take more space than we can afford to prove by 
instances that the complaints that we thus make against 
the public utility of this exhibition, and of its management, 
are amply justifiable ; but we can adduce a few scattered 
examples in support of what we have advanced. It might 
have been presumed that the catalogue would have been 
preceded by a brief explanatory introduction, describing 
the principles of the classification, and directing the visitor 
whither he would find each yore exhibit or class of 
exhibits, if any doubt could exist as to whether these 
were to be found in one class or another; but the historic 
prefix, though it parades very much what was done by 
committees and sub-committees, and gives us the titles of 
the five great classes into which it professes the collection 
to be divided, namely (1) Mechanics (and Mathematics) — 
how the latter are to be exhibited is not so clear—(2) 
Physics; (3) Chemistry (and Metallurgy) ; (4) Geology, 
Mineralogy, and Geography ; and (5) Biology ; affords no 
direction whatever as to where anything may be found. 
Shall the visitor find Astronomy under Mathematics or 
under Physics? How great will be his disappointment to 
find that in the catalogue itself these five great classes 
have disappeared totally, and that in their place things are 
arranged, if we may so far abuse the word, under twenty- 
one sections, the incongruous and ill-thought out character of 
which will be sufficiently obvious on merely reading them 
over. Who would imagine that under the section of 
applied mechanics he would find lighthouses, and what might 
hé not expect to find under a section headed “ Biology ?” 

From want of any genuine scientific basis of classifica- 
tion, from that adopted being too narrow and too broad, 
and from the heterogeneous objects admitted here and 
there and everywhere, as well as from having no fixed 
limit as to the time after which nothing at all should have 
been admitted, much of the muddle that now characterises 
nearly every of the exhibition has arisen. Objects 
are even still being daily admitted, the principle of classi- 
fication of which seems to be simply to put them wherever 
room — be — for them. Inventions for commercial 
or trade or manufacturing purposes only, and especiall 
such as are patented, kod. have been rahi pas wr 
What have these, and the puffing which they indicate, to 
do with scientific research or its apparatus? Air pumps, 
wonderful to relate, are found under the section of “ Moie- 
cular Physics.” A water or a manure pump might with 
equal propriety be so classed ; but who could have expected 
to find under the grand and mysterious title “ Molecular 
Physics,” a patent water gauge for steam boilers and another 
for water tanks? Who would have expected to find 
amongst the apparatus of research in the section on 
sound, and under the queer and unintelligible sub-head 
of “art instruments,” several of Mr. Wornum’s 
patented pianoforte movements! Of these patented 
inventions, which have nothing to do with science, 
and which have nothing to do with scientific re- 
search, the catalogue is full. Had these been excluded, as 
well as all obsolete apparatus ing no historical im- 
portance or interest, the exhibition would have been 





weeded of much rubbish that only now bewilders the 





visitor, Olarke’s, and also Sykes’ hydrometers, once used 


by brewers and distillers, but never as instruments of - 


science or , are to be found with the ear mark 
“ obsolete” or “ disused” to each in the catalogue. Was 
Clarke or was Sykes an_historical scientific celebrity to 
justify these exhibits? Such instrumental relics of great 
discoverers as were worthy of a monumental place in the 
collection should have been arranged inadistinct class, which 
would have enabled those merely in search of the curious 
easily to find them, and would have weeded out from most 
parts of the collection much that now only serves to dis- 
tract and perplex. Take the following as samples of wrong 
classification :—Under pure chemistry we have models of 
alkali furnaces for making black ash and soda. The 
original Bramah’s hydraulic press is set down amongst 
“reservoirs of energy” in the section of “ Applied Mecha- 
nics ;” while we have another Bramah press in that myste- 
rious section of molecular physics, which also contains 
Wheatstone’s apparatus for illustrating wave motion 
generally. Still more confounding, we have in the section 
on sound a crank apparatus for showing the production of 
progressive water-waves, and apparatus for illustrating 
pr ive and stationary water-waves, sent by Professor 
J. Oppel. In this same molecular section we find a revo- 
lution indicator for machinery. 

There is one heliostat and two siderostats under “ Astro- 
nomy,” and several heliostats under the vague collection in 
a different story labelled “light.” Geodetic instruments, 
Col. Colby’s base measuring compensation bars, and 80 
forth, are to be found in the lower floor of the collection 
next to astronomy ; but where are we to find them in the 
catalogue? After much search, we reach them there under 
“ Geography,” the other exhibits as to which are upon an 
upperfloor. Thus 150 pages separatesin the catalogue objects 
whichare beside each otherinthecollection. Thereisasection 
of lighthouse constructions, which is one of the best illus- 
trated in the exhibition. Yet not here, where it should 
have been, but under the indistinct head of “ Light,” we 
come upon a “clock for producing eclipses in groups in 
azimuthal condensing lights.” Clocks themselves are to be 
found amongst measures of time, and also in astronomical 
instruments, Under “Sources of Heat” we have all sorts 
of furnaces, and, amongst these, Cowper’s hot-blast stove ; 
so that under “the department’s” classification, any appa- 
ratus or mode of manipulating or dealing with the heat 
derived from fuel, is a “source of heat.” We had supposed 
that the sun, or transformed mechanical or chemical work, 
were the only sowrces of heat in the universe. But we are 
no longer in that state of darkness, for all the little labora- 
tory contrivances in gas blowpipes and furnaces, well known 
as Mr. Fletcher’s, are also sources of heat ; as is also a Go- 
vernment safety magazine lamp for giving light in powder 
magazines, and yet classified under heat. We have an air 
thermometer classed in electricity, and amongst the applied 
mechanics in the sub-section of regulators we have a 
machine for cutting the teeth of wheels, along with “ pho- 
tographs for the study of construction.” An electrical 
railway trai: communicator figures here also. The most 
schoolboy attempt at classification would have placed that 
and like contrivances under applications of electricity. A 
Root’s patent blower figures in chemistry. Amongst the 
entries which cannot be seen without a smile, we find, 
under the section of applied mechanics and sub-head of 
“ properties of materials,” Chinese steel and cane helmets, 
sent by Mr. Woodcroft. Why should not all the armour 
in the Tower-have figured in the collection likewise? it 
would have enlarged and enhanced the interest for the 
million, as well as added to the profits; and who knows 
whether, once at South Kensington, the Tower armoury 
might not have remained there in permanence? Colladon’s 
air-compressing apparatus employed at the St. Gothard 
tunnel, important as it is, yet has no relation to apparatus 
of research, divides our regards first under the head of 
applied mechanics by drawings, and secondly, by wood 
model, in that ail-containing wonderland, “ molecular 
physics,” at the other end and upper loft of the exhibition, 
and separated in the catalogue by 184 pages. We might 
add, if necessary, a hundred other instances of mismanage- 
ment. It is to be regretted that due importance has 
not been attached to the value of correct classification, 
and that, in consequence, the visitor to what might have 
been a useful and interesting exhibition is bewildered at 
every step. 


THE LONDON FIRE BRIGADE, 


For nearly three months a Select Committee of the 
House of Commons, with Sir H. Selwin-Ibbetson for 
chairman, has been taking evidence as to the operation of 
the Metropolitan Fire Brigade, and the best means of 
securing the protection of life and property in the metro- 

lis from fire. It appears that this committee will not 
be able to conclude the inquiry during the current session, 
the evidence being specially incomplete on account of the 
absence of any witnesses thus far on the part of the 
London water companies. We may be very sure that 
these bodies have something to say on their own behalf, and 
are able to add somewhat to the quantum of information 
placed before the Select Committee. The mode of proce- 
dure now will be, to obtain a re-appointment of the present 
committee next year, when the evidence can be rendered 
complete and a report presented. In the meantime the 
evidence already taken will be available, and will help to 
form the opinion of Parliament as well as of the public. 

Rather more than a year ago we published in our 
columns certain statistics relative to the fires occurring in 
London from the year 1833 downwards. The uncom- 
fortable fact was apparent, that fires in the metropolis 
increased more rapidly than the population. Prior to 
1839 the population exceeded 3000 per fire. From 1840 
down to 1863 the proportion was under 3000, but over 
2000 per fire. After 1863 there were five years in which 
the ratio was under 2000, Since 1871, the proportion has 

ain exceeded 2000 per fire. To the statistics already 
given we may now add the figures for 1875. The fires last 
year were 1529 in number, being at the rate of one for 
every 2253 of the population. No number so favourable 
as this has since 1866, when the ratio was 2258, 
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litan Board are responsible is 
fires, but the magnitude which individual fires are allowed 
Nevertheless, the number of fires is some 


cates the amount and character of the force which ought to 
be brought to bear upon il. Between 1833 and 1874, 
inclusively, the population of the metropolis was doubled, 
the numbers rising from 1,710,059 to 3,400,701. But the 
fires were more than trebled in that period, the advance 
being from 458 to 1573. Between 1850 and 1875 the popu- 
lation increased one-half, but the fires rose from 868 to 
1529. Dividing the interval from 1835 to 1874, both 
inclusive, into eight quinquennial periods, we find a con- 
tinual augmentation in the ratio of fires, the first quin- 
quennial period having an average of 3389 persons per 
fire, and the last an average of only 1965. The figures 
show very much to the disadvantage of large communities 
in resi to the prevalence of fires, and may help to 
strengthen the appeal which is now being urged for some 
augmentation in the strength and appliances of the Metro- 
politan Fire Brigade. 

The number of “ serious fires” is the most direct test of 
the usefulness of the brigade. It may be difficult to give 
this element with accuracy, but the figures are most likel 
correct enongh for the purpose of a one year with 
another. Perhaps a better plan would be to give the value 
of the property destroyed, seeing that “ serious fires” them- 
selves differ considerably in magnitude. The fire which 
took place in the neighbourhood of the Haymarket !ast 
Saturday will doubtless be classed as “serious,” yet in 
magnitude and costliness it falls far below many of the 
great water-side fires. So far as the existing statistics 
will help us, we find a hopeful reduction in the ratio of 
large fires. The percentage in 1866 was as high as twenty- 
tive, constituting a bad beginning for the Metropolitan 
Board. In 1869 the ratio had fallen to thirteen, and last 
year it was eleven. In 1872 only eight per cent of the 
fires were serious. The recent conflagration in Little 
Windmill-street calls attention to one particular kind of 
danger, which may very readily convert an otherwise 
moderate fire into a very disastrous one. A lofty carriage 
store, principally of brick, with iron girders, was on fire. 
The engines were playing on the flames, when the girders— 
weakened by the heat—gave way, and the whole front of 
the building was shot into the narrow street. Happily the 
firemen pretty generally understand the weakness of iron 
under the combined action of heat and water, and in 
this instance they escaped the peril by which they were 
beset. But how many buildings are there which depend 
for their security on the integrity of iron girders and 
pillars in the lower part of the structure! When these 
are once attacked by fire, the safety of the whole building 
is compromised, and the ruin of the structure is apt to be 
rendered both sudden and complete. There are means of 
mitigating this danger which should not be overlooked. 
Another difficulty besetting the operations of the brigade 
consists in the enormous height of many modern buildings. 
The ground being dear, the buildings soar aloft instead of 
spreading laterally, and the firemen are brought face to 
face, perhaps in a narrow thoroughfare, with a structure 
which seems to emulate the Tower of Babel. Should the 
fire be at the summit there is difficulty in reaching it, and 
should the flames be in the lower part, there is the risk of 
the top-heavy edifice coming down with a rush, especially 
if it depends for its support on exposed ironwork. 

Liverpool must be an undesirable region for the fire 
insurance companies, if we may judge by the evidence of 
Mr. Yelland,the Superintendent of the Salvage Corps of the 
Liverpool Fire Brigade. In 1873 there were 312 fires in 
that town ; in 1874 the number was 344, and last year it 
had risen to 397. Between 1861 and 1871 the population 
of Liverpol increased at the rate of about 5000 per annum. 
Since 1871 the number added each year has n some- 
what higher, according to the reckoning of the Registrar- 
General, the population at the middle of last year being 
given as 516,063. We shall be sufticiently accurate if we 
reckon that the fires in Liverpool in 1873 were in the 
ratio of one to every 1615 of the population. This is 
worse than any year on record in Loin, the nearest 
approach being in 187), when the metropolitan ratio was 
one fire to 1648 of the population. But things are growing 
worse in Liverpool, the ratio in 1874 being one fire to 
1481 of the population, and last year one fire to 1300. 
With a population less than one-sixth that of London, 
Liverpool has nearly one-fourth the number of fires. 
rapidity with which the fires are gaining on the Liverpool 
population is remarkable, the proportion of the population 
to the number of fires showing a decrease of 20 per cent. 
in the course of three years. The cotton warehouses of 
the great Lancashire port contribute to the class of serious 
fires. Last year there were thirteen “cotton fires” in 
Liverpool, ten of which were serious. The warehouses are 
lofty, some of them being 80ft. high ; but the hydrants, 
with the aid of engines, are able to send water to the 
top of them. The annual cost of the Liverpool Brigade is 
given at £2600. This is a low figure ; London, with more 
than seven times the population, expending nearly thirty 
times as much nmioney on its brigade. But we hardly 
think the Liverpool figures fairly comparable with those 
of London, the Liverpool Fire Brigade forming part of the 
police force. The area of Liverpool is about eight square 
miles, and the strength of the brigade is 184. The 
metropolitan area is about fifteen times as great, whereas 
the strength of the brigade is not much more than double 
that of Liverpool. The two systems are altogether dif- 
ferent. Liverpool has the advantage of hydrants on all 
the mains, with a constant supply of water at high 
pressure. There are nineteen fire stations; but there are 
engines at only five, the rest having nothing more than 
reels and hose. In London we have forty-eight fire stations, 
and engines at them all. But remembering the enormous 
size of the metropolis, the fact that it has nine times as 
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many engine stations as Liverpool does not strike us as 

ing that London is particularly well furnished, espe- 
cially when it has nothing corresponding to the ubiquitous 
hydrant system of the Lancashire town. 

The witnesses for the Metropolitan Board, in their evi- 
dence before the Select Committee, gave it as their opinion 
that hydrants would be useless in London until the condi- 
tions of the water supply were materially altered. It is 
said to be impossible to maintain a sufficient pressure on 
hydrants attached to the London mains. The ration, 
however, appear to hold a different opinion, for they are 
taking steps to erect hydrants in the City, increasing their 
number from time to time, making up a total of nine 
hundred for the square mile constituting their jurisdic- 
tions. The authorities of the Temple have also adopted 
hydrants, and have erected thirty-six, which are found to 
throw acontinuous jet of water toa height of 50ft. or GOft, 
In liverpool and Manchester the cost of hydrants is 
£6each ; but it is alleged that the cost would be much 
greater in London, though not so much for the hydrants 
as for the cost of fixing them, the traffic of the streets 
interposing peculiar difficulties, These difficulties, we may 
observe, do not exist in an equal degree all over London, 
and there seems to be some force in the argument of Mr. 
Swanton, the Superintendent of the London Salvage Corps, 
that if hydrants were erected on all the constantly charged 
mains in London they would be found extremely useful. 
The feeling of the fire offices seems to be that London is 
| deficient in the ready means of extinguishing fires, or at 
| least holding them in check until a full force arrives. 
| Thus, Mr. Lovell, the secretary of the Phenix, told the 
| committee that “the offices looked more to readiness of 
‘assistance than to the ultimate strength which might be 
| brought to bear upon a fire.” Still, we fear, whatever 
/may be the cost, London requires the twofold protection 
of ready means for checking a fire at the outset, and a 
powerful force to cope with a conflagration which threatens 
to obtain the mastery. In London also, above all other 
places, there is the risk that some day or other the brigade 
may be called upon to do battle with two or three large 
fires at one and the same time. Hence the force must be 
strong, and we cannot trust solely to ingenious methods of 
bringing small quantities of water to Dear quickly upen 
an incipient fire. The Metropolitan Fire Brigade requires 
strengthening, whatever improvements may be effected in 
modes of working. 





INTIMIDATION BY UNIONISTS. 

Ir is satisfactory to learn that picketing is henceforth finally 
to be abandoned at Erith. That this is so may be inferred 
from the fact that when on Saturday last the nine workmen who 
were charged at the Maidstone Assizes with iring togetl 
to prevent their employers, Messrs. Eastons and Anderson, 
engineers at Erith, from carrying on their business, and with 
intimidating workmen from entering into their service, Mr. 
Sergeant Parry, who defended, said that he would pledge him- 
self that the picketing should cease from the following Monday. 
Such intimidation, for it is nothing less, it was high time should 
Le stopped, as it had continued up to that moment, though one 
would have thought that previous similar cases that had come 
before the Courts had sufticiently established the impropriety of 
such proceedings. A most gratifying feature of the case was that 
those of the defendants who had been clearly guilty of the 
offences imputed to them, frankly acknowledged that in their 
zeal they had gone too far and had broken the law. Messrs, 
Eastons and Anderson on their part manifested an equally good 
spirit. They were satisfied with the plea of “guilty,” and did 
not press for punishment ; therefore, and therefore only, it was 
that Baron Huddleston, sitting as judge, discharged the defen- 
dants upon their entering into recognisances to appear and 
receive jndgment if they should be called upon to do so. We 
agree that workmen would do well to remember a fact pointed 
; out by Baron Huddleston im this case, viz.: that whatever 
| grounds of complaint they might have previously had, the Act 
| of last session made the law “perfectly fair and equal as to 
| masters and men.” It was in the interests of workpeople that 
| the Act was passed, and, seeing that representatives of his own 
class were consulted in the final settlement of the question, no 
| fair-minded artisan ought to have any difficulty in himself 
avoiding, and in inducing all others to avoid, any violation of the 
| statute. We do not altogether agree with Baron Bramwell when, 
| in delivering judgment at Manchester Assizes at the close of last 
| week upon several men who were charged with a serious union 
| outrage at Bolton, he said that he had nothing to urge against 
| Trades Unions, and that if he were a workman he should belong 
| to one himself ; but we entirely agree with him that it would be 
| well for unionists to take care that the rules of their societies 

were more reasonable than in the majority of cases they now 

are. And his lordship was quite correct when he added that he 

knew of no tyranny so great as that which prevented a man 
| from doing his best for himself in an honest and fair way. In 
an honest and fair way, however, the men must do the best for 
| themselves, and they must remember that although the law does 
not forbid the watching or “ besetting” of men, in order to give 
or obtain information, yet, as Baron Huddleston remarked, “ it 
is so dangerous a thing to do, that it is difficult to guard against 
the abuse of the practice.” No doubt then, the sensible course 
to adopt is that to which the Erith engineers have pledged them- 
selves ; and we concur in hoping that their example will be 
universally followed. 








THE FUTURE OF TRADES UNIONS. 


THE present almost unprecedented depression of trade appears 
to be bringing to the front the question of the positions 
occupied by the trades unions and the future they may 
expect to have mapped out for them. The leaders of 
these once powerful organisations now find that their con- 
stituents are rapidly falling off in numbers, and that those 
remaining on the books are not by any means regular in 
their payments or sanguine as to the benefits of their con- 
tinued membership. In times such as these there is little or no 
benefit derivable from the trades unions, so that it is by no 
means surprising that the men should decline to remain within 
the bonds of association. Some of the most powerful organisa- 
tions of this sort have diminished most woefully of late, and there 
are plenty of indications of a still further declension of their 
power and prestige. The miners’ and ironworkers’ unions in 
various parts of the country have especially declined, their mem- 
bers being for the most part exceedingly rough and uneducated 
men—persons who have little thought for the future, when the 
present is not promising. In South Wales the unions may be 
said to be almost non-existent, and in many other districts they 








are paralysed. In South Yorkshire and Derbyshire, for instance, 
the miners, hitherto united in one associated body, are about to 
py og hy tt Ee 
y are i its to idows orphans, 
for whom special poms So, are made in the rules, and who 
had always been previously looked upon as the especial objects 
of the association’s care. These various have called forth 
the wrath of the Miners’ National Union, which has, in conse- 
quence, issued a very long circular remonstrating with the mal- 
contents and the association generally. This circular is signed 
by Mr. Thomas Burt, M.P., and Mr. A. Macdonald, M.P., Messrs. 
Halliday, Pickard, and many others, and touches upon the tough 
fights of the past, the imminent peril rod (peers dissolution, and 
a number of other points which we need not particularise. It 
is evident, however, that the National Union itself is not ona 
very firm basis, and that its leaders are not very strongly assured 
of its protracted existence under existing conditions. This and 
many other like circumstances induce us to believe that the 
unions are about to undergo a most crucial trial, and that many 
of them will be broken up by it, or only issue forth in a very 
emasculated condition, Their downfall, however, would not be 
a matter for violent grief, inasmuch as there is reason for believ- 
ing that with the diminished power of the unions, and more 
independent individual action amongst the men themselves, a 
marked improvement would take place in the state of trade. 


GOVERNMENT OFFICIALS AND PATENTS, 

Like Cvwsar’s wife, Government officials should be above and 
beyond suspicion, As a rule, we believe, that they are s9, and 
that they are careful not only to keep within the bounds of pro- 
priety, but also to avoid placing themselves in doubtful positions. 
There has recently been published by order of the House of 
Commons, in response to Colonel Makins’ motion, a “copy of 
correspondence between the Board of Trade and the gas reterees 
in reference to Mr. Patterson taking out a patent for gas purifi- 
cation, and to the alteration of the position and duties of those 
officers,” which should operate as a warning to all persons hold- 
ing official positions. Mr. Patterson was a gas referee, and he 
was unwise enough on the 9th of March, 1872, to take out a 
patent for purifying gas. In the beginning of this year he 
brought an action against the Chartered Gas Company for 
infringement. Judgment was given in his favour by Vice-Chan- 
cellor Bacon, after a trial lasting about sixteen days. The Court 
of Appeal reversed the judgment of the Vice-Chancellor, and 
made some strong remarks about the impropriety of persons 
holding official positions taking out patents. The basis of a patent 
was, that the patentee gave the public something which they did 
not possess before, but what consideration can there be when the 
information was already the property of the State in the person 
of one of its officers. The subject was mentioned in the House 
of Commons, and eventually the whole of the correspondence 
was printed. It does not require much insight into business affairs 
to see that a gas referee should, above all other persons, be specially 
careful to appear only in one character—that of an unprejudiced 
and strictly impartial man of science. This appears to be the 
opinion of the Board of Trade, and in a letter to Mr. Patterson, 
dated May 7, 1872, Mr. W. H. Farrer says :—“ Iam to inform 
you that itis under all circumstances a doubtful point whether 
a public officer ought to make use of knowledge and experience 
acquired by him in the discharge of his public duties, in order 
to establish a claim to a patent. But when the patent, if success- 
ful, is one which can, or may be purchased by manufacturers 
whom it is the duty of that officer to control, to be used by them 
for the purpose of a process which he is appointed to regulate, 
there can, in the opinion of the Board of Trade, be no 
doubt that the holding of such a patent by such an 
officer is inconsistent with his public duties and_ position.” 
It is true that in a subsequent letter Mr. Patterson expressed 
his intention of making no charge for the use of his patent to 
those gas companies with whom he was officially connected. 
There is another unpleasant feature in the correspondence, and 
as we have no wish to do any one the smallest injustice, we will 
merely state that the secretary of the Chartered Gas Company 
wrote to the Board of Trade on the 16th of April, 1872, inform- 
ing the department that the company had “purchased patent 
coal from a company of which Mr. Pierce is the London agent, 
and cannel coal from Mr. Foster as a principal.”” Messrs, Pierce 
and Foster, we should state, were filling the office of gas referees 
at the time. Both these gentlemen denied the statement, but 
the charge was reiterated by Mr. J. O. Phillips, secretary of the 
Chartered Company, who brings forward, in the shape of five 
letters from Mr. Foster, what appears to be indubitable evidence 
that Mr. Foster had been in the habit of selling large quantities 
of coal to the Chartered Company. Whether he was acting as 
agent or as principal does not in the least affect the question, 
Messrs. Patterson, Foster, and Pierce are not now acting as gas 
referees, nor have they been employed in that capacity since 
August, 1872. It is only just to state that the non-renewal of 
their appointments was founded on reasons independent of the 
subjects touched upon in the correspondence to which we have 
been referring. 


MINES DRAINAGE, 


Two important and comprehensive reports have just been 
presented to the commissioners for carrying out the drainage of 
the mines in South Staffordshire. They are the reports of 
Messrs. G. M. Dowdeswell, Q.C., T. Hawkesley, (.E., and J. T. 
Woodhouse, the arbitrators under the Act. (The documents relate 
to the districts of Bilston and Tipton ; and they point out what, 
in the view of the arbitrators, should be done in order completely 
to drain the mines in those two sections of the South Stafford- 
shire coal-field. The works recommended would cost for the 
Bilston district £46,000 “or thereabouts,” and for the Tipton 
district £70,000 “or thereabouts.” It is shown that in the 
Bilston district there are 21 disused:shafts which are channels 
for the constant running into the mines of the surface water ; in 
the Tipton district the number is no fewer than 68, To fill them 
up would cost on an average £30 per shaft, but this outlay is so 
insignificant in comparison with raising the water they supply, 
that the arbitrators advise that they shall no longer be allowed 
to remain open. The work upon which the bulk of the outlay 
declared to be necessary is proposed to be expended involves the 
laying down of new pumping engines, and the repairing and re- 
starting of engines at present standing. Four new engines are 
declared to be required in the Bilston district—(1) of 20-horse 
power to raise 300,009 gallons per day from a depth of 300ft. ; 
(2) of 60-horse power to raise 600,000 gallons per day from a 
depth of 366ft. ; (3) of 36-horse power to raise 500,000 gallons 
300ft.; and (4) one of 64-horse power to raise 650,000 gallons 
from a depth of 400ft. The number of engines to be repaired 


and restarted in the same district is eleven. In the Tipton 
district two new engines are set down as necessary, one of 


150-horse power, to lift about 1,120,000 gallons per day from a 
depth of 210 yards ; and the other of 140-horse power, to raise 
1,000,000 gallons a day 210 yards. The number of engines and 

to be repaired and restarted in that district isfour. Inas- 


— 
much as all this work embraces an outlay far in excess of the 
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rating powers of the Act, the arbitrators recommend that such 
money should be raised as the Act will allow, and the proceeds 
divided over the pumps that can be kept going. These reports 
were presented to a special meeting of the commissioners in 
Wolverhampton, on Tiesday, and were approved. It seems 
probable that the commissioners will adopt the recommendation 
of the arbitrators as to the new rates; but even that has not yet 
been determined upon. At present the dry weather is highly 
favourable to the work of the commissioners, and it enables the 
pumps which are going to make a sensible impression upon the 
water, whilst it prevents the water rising at any rapid rate where 
the three pumps have been recently stopped by Messrs. J. W. 
Sparrow. 


HOG BOUNCING, 


Tue whole world has heard of the great American establish 
ments into which at one side a continuous column of pigs march 
day and night, while from convenient spouts are delivered pork, 
bacon, sausages, and saddles, human labour never intervening 
save to oil the machinery and pile wood into the engine fur- 
naces. We have always thought that a certain halo of mystery 
hung round the accounts we have received of this mechanism ; 
not that we doubted the power of the Americans to invent the 
machinery, but because we considered that the pigs, lacking 
education, might prove obstructive. Asa chain is no stronger 
than its weakest link, so a single contumacious pig who refused 
to keep his place in the column might throw the whole system 
into disorder for a time. We find that after all there is some 
justification for our doubts, but that the Americans have over- 
come the difficulty in an extremely ingenious way, and that by 
the aid of a machine known as a pig bouncer, which may be 
regarded as a species of regulator, pigs can be controlled like 
steam. We are indebted to our able contemporary the Scientific 
American for the following description of the hog bouncer :— 
“This is a simple device invented by the cattle-yard men at 
West Albany, New York, to induce hogs to move from the cars 
in which they are transported into the yard. Pigs, as a rule, 
are not of accommodating dispositions, and when it comes to 
prevailing upon a car load of them to move along upon a narrow 
gangway, the first ones that start upon the plank are apt to 
decline to proceed further, and so block the egress of the rest. 
This necessitates an astonishing amount of patience and beating, 
besides unlimited strong language, and of course often delays 
a cattle train for some time. ‘The new invention for persuading 
the animal to pass on is the hog bouncer, made by bringing one 
end of the gangway plank to a firm support; then under the 
other end two double car springs are placed. A powerful lever 
and a spring catch complete the device. Before the car door is 
opened, the platform is carried down so as to compress the 
springs by the lever, and the catch is hooked. The hogs are 
then allowed to pass along the platform, and so long as they 
move along properly the plank is undisturbed; but as soon as a 
crowd congregates and vociferously objects to going further, the 
catch is sprung. One end of the platform flies about three feet 
upward, and the result is a shower of living porkers, shot over 
the heads and upon the soft bodies of the drove. They are 
seldom injured, but vastly astonished; and it is needless to add 
that the blockade is at once dispelled. The drovers find this 
device, ridiculous as it is, very useful in saving time and trouble, 
especially when, as often is the case, large numbers of cattle trains 
are arriving and leaving.” A useful hint for the management 
of certain departments in Government and other offices is sup- 
plied here. Why not have a vestry bouncer, for example? The 
details could easily be worked out. 








INSTITUTION OF MECHANICAL ENGINEERS, 


TAKING advantage of the meeting of the Royal Agricultural 
Society in Birmingham, it was determined to hold in that town 
the summer meeting this year of the Institution of Mechanical 
Engineers, It began on Tuesday and was continued throughout 
the following days of the week. The meetings for the reading of 
papers were held in the theatre of the Midland Institute, Paradise- 
street, on Tuesday and Wednesday. 

On Tuesday Mr, Thomas Hawksley, the president, took the 
chair at half-past ten, at which time there was a numerous 
attendance of members. When Mr. William P. Marshall, the 
secretary, had read the minutes of the last meeting, together with 
the result of the ballot for new members, 

The President said that in consequence of long absence across the 
waters he had not been able to prepare the address which for long 
years their president had been accustomed to deliver to the 
members, But there was another reason why he did not now 
propose to enter upon that subject matter. The members had so 

“ much business before them that it would be better that -he should 
defer his address till another meeting, rather than occupy their 
time now. He did not propose to shirk his obligation, but to avail 
himself of an opportunity which would be more advantageous to 
them as well as preferable to himself. The address would then be 
a carefully a and written one upon the subject on which 
he proposed to say a few words. This course, he thought they 
would concur with him, would be preferable to an address purely 
oral, especially as there would be reference to important statistics 
connected with mechanical engineering, which could not be left to 
oralrecord alone without some risk of misapprehension, Hetherefore 

roposed, with their permission, toleavetoafuture occasion, when the 

nstitute had less business before them than now, the delivery tothem 
of the written address, which under other circumstances he should 
have delivered that morning. He was sorry to have to announce the 
decease, since their last meeting, of two of their most valuable 
members. The one was Mr. Robert Napier, of Glasgow, who, the 
knew, was the most celebrated of all engineers connected with 
marine engineering, and who had departed this life at the ripe age 
of eighty years, Mr. Napier was a former president of that Institu- 
tion, and remained in the position of past-president till his death. 
The other deceased member was Mr. Byran, who, as they knew, 
was one of the most important mechanical engineers and engine 
makers, and stood in the proud position of one of the founders of 
that Institute. He was quite sure that the members would agree 
with him that in both these cases it was desirable that they should 
pass a vote of condolence with the relatives, He thought he might 
say that the vote was carried unanimously, and that it should be 
communicated by their friend the secretary in due form. 

The reading of the papers was now proceeded with. ‘On Dyna- 
mometers, Friction Brakes, and other Testing Apparatus, belongin 
to the Royal Agricultural Society of England, by Mr. E. Rich, o' 
London,” was the title of the paper first brought under the notice 
of the Institute. The paper ran as follows :— 


The concurrence of the summer tings of the Institution of 
Mechanical Engineers and the Royal Agricultural Society at Bir- 
mingham this year, in the same week, affords a fitting opportunity 
for laying before this Institution a description of the most im- 
portant instruments and testing po grornion belonging to the above 
society ; a valuable collection} of apparatus, which the writer 
thinks well worth the attention of this Institution. At starting he 
thinks it right to claim from his fellow members a due recognition 
of the immense debt which engineers and agriculturists, all over 
the world, owe to the Royal Agricultural Society for the «dmirable 
series of engine and implement triels which it has carried on 
annually with so much spirit and perseyerance for the last thirty 








years. No other.public body has ever done so much, or t 
m at ds at caablaaes of ana kinks cad ved kereae a 
other societies or Government di ts would only consider the 
wonderful effects which these have had. in i agricul- 
tural machinery, and would try to emulate the in other 
branches of mechanical industry. What was the engine 
thirty years ago?—and what is it now? when the city of Lincoln 
alone is said to turn oat 2000 of them in one year; and two different 
firms can produce competing engines, which run a dead heat of 
over five hours, with a consumption of 2°88 lb. of Welsh coal 
read actual brake horse-power = hour, No one will deny 
hat this degree of perfection is largely due to the oe and 
thoroughness of the society’s trials ; and one cannot but reflect on 
the numerous benefits which the Engtish Admiralty authorities 
would confer on marine engineers and the commerce of the world, 
if they occasionally made equally exhaustive and careful trials 
with marine engines of different s, and published the results 
tin extenso, as the Agricultural Society invariably does, The more 
important instruments belonging to the society may be classed 
under three heads, namely, (1) traction dynamometers, for mea- 
suring the draughts of implements and vehicles, drawn by horses 
or otherwise ; (2) friction brakes, for-absorbing the power deve- 
loped by steam engines, and other prime on uniform 
frictional resistances ; and (3) what are commonly called rotary 
dynamometers, which register the amounts of power that must be 
transmitted to various machines from external sources, in order to 
work them. ; 

(1) Traction Dynamometers—Spring Links.—The oldest draught 
testing instruments belonging to the society are spring links mp x 
balances, analogous to the balances now made in such large numbers 
by Messrs. Salter, but inferior to their best productions, One of 
these instruments is shown on the table. The spring is an elon- 
gated flat steel link, through which the strain transmitted to any 
implement is passed by gory on its ends in oe directions, 
thus increasing its length and decreasing its width. The variation 
of shape moves the index hand, by means of levers, and the oscil- 
lations of the spring and this hand are reduced by means of an oil 
cylinder.. It is apparent at once that the divisions on the dial can- 
not obey Hook’s Lew of the distances travelled gg bn as the pulls, 
and it is necessary to determine all the divisions by actual experi- 
ment. Also the springs seem liable to twisting influences, 
probably dependent upon the exact points at the ends at which the 

ulls are applied, and this, combined with a little wear of the pins 
in-the lever, seriously affects the uniformity of action of the index 
needles, The resistances of implements drawn by horses are very 
irregular and jerky, so that it is extremely difficult to read the 
mean draught on an instrument such as this with vg degree of 
accuracy, and for many years past these spring links have rarely 
been used, but have in general been superseded by integrating 
traction dynamometers, 

The Plough Dynamometer,—The first of these is now before the 
meeting, and was made in the year 1856, more especially for test- 
ing ploughs, cultivators, and other field implements drawn by 
horses, and it has proved itself to be a very valuable instrument 
for such duties,. It has been reproduced for the Imperial Museum, 
Berlin, the Ballarat Agricultural Society, and the Chilian Exhibi- 
tion Commissioners, It consists of a light low-lying wrought iron 
frame, mounted on for wheels, three of these being supported on 
axles adjustable vertically and horizontally with clamps on the 
frame, exactly as in wheel ploughs, while the fourth wheel, which 
is larger, is adjustable on the are of a circle, and drives the speed 
mechanism by means of a pitch chain and wheels, The object 
of the vertical adjustments of the wheels is to permit one or two 
wheels to run in afurrow of any depth, while tlie others run on 
the unploughed surface. Generally when in action the small 
wheel on the driving side is lifted up altogether, to insure that 
the traversing wheel shall always preserve its contact and driv- 
ing power. By means of the pitch chain the shaft with the large 
gun-metal disc at one end of it, and the paper drum worked by a 
worm and wheel from the shaft, are driven at speeds proportional 
to the actual speed of the implement as measured on the travers- 
ing wheel, They can, however, be disconnected at will by means 
of the clutch and handle. The paper drum is arranged to re- 
ceive one sheet of paper, wound round it as in a steam 
engine indicator, and a pencil attached at the frame is pressed 
against the paper by a spring, to draw a straight zero line on 
the paper as the drum revolves, On the end of the 
drum a distance index is engaged, one revolution giving about 
200 yards travel in the instruments for English use. The 
drum and this index can, if desired, be disconnected without 
stopping the rest of the working parts, by slacking back the screw 
at the end of the drum, ‘The several elements of the apparatus so 
‘far described all move with speeds proportioned to that of the 
instrument in travelling along the ground. The horses employed 
for drawing the dy ter are attached by whippletrees to the 
main frame and carriage at its front end, and the implement to be 
tested is attached to the hook at the back end of the drawbar. 
This drawbar is attached to the oil cylinder or dash pot at its front 
end, and a piston and piston-rod in this cylinder attached to the 
extreme front of the carriage assist in supporting it. The drawbar 
is further supported by the three cross frames of the carriage 
through which it passes. Two spiral springs embrace it, one 
resting between the centre frame and the cheese-head, which 
is pinned to the bar in front of it, and the second is similar] 
pleced in front of the rear frame. From the drawbar at its bac’ 
end rises a vertical crosshead, to which a horizontal bar is bolted. 
This bar passes back through two of the cross frames, and in 
front of the large disc, and it is mounted with headstocks which 
support the ends of a delicately fitted shaft, on which a smal! 
brass disc is keyed or soldered, in such a position that when the 
instrument is unloaded it shall touch the large disc exactly at its 
centre. This small disc, generally about ljin. diameter, is called 
the integrating disc, and by means of its shaft, and a short piece 
of india-rubber tube forming a uviversal coupling, it works the 
small counter at the back end of the bar. This counter is called 
the integrating counter, The bar near its front end carries a 
pencil in a light spring, which presses it against the surface of 
the paper drum. ‘The large disc is pressed against the edge 
of the small one by means of a spring contained in the 
hollow shaft which carries it. It will be seen that the revolutions 
made by the large disc in any time must be proportional 
to the distance traversed in that time, as measured by the 
traverse wheel which drives the disc. It is also apparent 
that the pull of any implement applied to the draw 
bar will co1-press the springs to an extent proportioned to 
the pull applied, and will move the small disc across the face of 
the large dise to the same extent. If the edge of the disc is 
exactly touching the centre of the large dise when the springs are 
unloaded but not slack, the distance of the small disc from the 
centre of the large will also vary directly as the strain, and the 
velocity ratio of the discs will therefore vary in the same propor- 
tion. It appears then that the number of revolutions of the small 
disc in any experiment will depend partly upon the distance 
travelled, as measured by the revolutions of the large dise which 
drives it, and ly upon the pull of theimplement which draws 
it away from the centre of the large disc, and increases its revo- 
lutions per revolution of the large dise in direct rtion to the 
strain, Jt can be further shown that the number of revolutions of 
tlhe small disc, multiplied by a constant coefficient, is equal to the 
distance run, multiplied by the pull, that is, in other words, the 
foot-pounds of work done. For let 

> = pull of implemert, in pounds, 
d = distance run, in feet, 
N = No. of revs. of large dise. 
n = No. of revs. of small integrating disc, as recorded on 
counter. 
Then the distance run d can be represented as equal to A N, where 
A is a constant; and the pull P can be represented as equal to 


By where B is a constant, and i is the velocity ratio of the 
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small to the large disc, That is— 
a@=AN 
= n 
P=By 


Therefore foot-pounds of work done=d x P = AN x BR TA Be. 
A and B being both prem. put C = AB; then 
x 


=Cn, 
and C = 4 *F, Also the mean draught P = > 

When the set of springs and the instrument generally are in 
ong adjustment, the constant C is the only coefficient required 
or with results obtained in experiments with it. Eaoh 
set of springs has its own constant C, and though it is ible to 
calculate its value approximately when the range of the springs 
with any load is known, it is always highly preferable to determine 
its value for any springs by direct experiment as soon as they are 
fitted, and occasionally afterwards, as sometimes they take a per- 
manent set under strain, and the diameter of the small disc is 
liable to wear less, and it then becomes flattened transversely on 
its touching edge. <A pair of springs is best tested as follows. 
The weight of the draught bar, with its hook, crosshead, co 
bar, oil cylinder, and anything else moving with it must first be 
weighed, and the weight of the springs must also be determined. 
The dismantled parts must then be put together again, and the 
instrument being placed horizontally, the springs must be 
adjusted so that when there is no pull on the draught bar, they are 
both held lightly between the cheese-heads at their ends, but 
perfectly free either from compression or slackness. All working 
parts should be examined to see that they can work freely, and 
they should be well oiled. Any oil in the oil cylinder should, 
however, be removed, Next the small disc must be adjusted 
till its edge touch the exact centre, both longitudinally and verti- 
cally, of the large disc. A practical check on this positionis that the 
small dise should remain stationary when the large disc revolves. 
L ‘lo obviate the effects of friction of the drawbars and other parts 
in their bearings, it is well to push the bar and springs gently over 
in each direction, then release them and note the exact extreme 
positions which the integrating disc and pencil will assume =fter 
recoiling. The disc and pencil should then be carefully placed in 
the mean positions between these extremes, to determine their 
truly neutral points. If this is right or left of the large disc 
centre, the small disc with its bearings alone should be moved 
through the required distance to set it ay on the large disc, 
without disturbing the draught bar and its belongings again. Tho 
instrument must now be suspended front end uppermost to a crane 
or otherwise, and the draught bar being nearly vertical, known 
weights should be hung on to the draught hook. The effective 
weight on the springs W will then equal the known weight applied, 
together with the weight of the moving parts above determined, 
and half the weight of the springs. 

The distance and as counters must now be set to zero, 
and the traversing wheel must be turned round till any determined 
distance, say fifty yards, is registered on the counter. The 
integrating counter register must then be noted, and the experiment 
should be repeated three or four times, shaking the draught 
bar up and down between each experiment. After this, two or 
three greater weights should he applied successively, and the 
instrument tested witli each as before. The mean results of the 
experiments with each load should be tabulated. In a perfectly 
adjusted instrument, with perfect springs, C could readily be 
determined from any one set of such experinents, for if W= 
effective load, 

d=distance in feet, 
and n=register of integrating counter, 
the foot-pounds of work done Wd must = Cn and C = Wie 
nu 

should be uniform whatever the load applied. In practice, 
however, C thus determined is never exactly the same for the 
different loads, but if the determinations du not differ much, 
it is better to take a mean of the several values of © for use. 
Frequently, however, in this and some other similar instruments, 
the values of C thus defined are so irregular that a correction is at 
once seen to be necessary. Really the figures read from the inte- 
oi counter in such cases do not vary as the pull multiplied by 

he distance, but every reading wants an addition or subtraction, 
varying with the distance only, to make them proportional to ene 
another. The most frequent cause of this imregularity is the 
springs being under some compression when the small disc is 
centred on the large one, and then a quantity / d (where 4 is a 
constant and d the distance in feet) must be added to every reading 
before it is multiplied by C to get the total foot-pounds of work; and 
the reason for thisis apparent, for the small disc will not begin to 
move from the centre of the large disc, and its counter will 
therefore not register anything, till the pull exceeds the 
initial compression of the = s, and successive readings for 
successive pulls cannot therefore be proportional to one another 
till an addition is made to each, depending on the smallest pull, 
which begins to register by moving the dise. A similar correction 
is necessary in many other instruments of the same type as this, 
and sometimes may be caused by friction of bearings or slackness 
of joints, wlien the small disc is adjusted to its zeru ; in taat case 
generally the correction must be subtracted from instead of added 
to each reading. It should, therefore, be watched for in testing al! 
such implements, and that being the case, the writer thinks it 
desirable to describe a ready method of detecting it graphically. 
He first noticed the necessity for this correction at some double- 
furrow plough trials at Caistor, Lincolnshire, in 1870, when testing 
thedynamometerin the field. In + perplexity to make successive 
tests accord with one another, he luckily had recourse to cne of the 
engineer’s best friends, a diagram, and at once found a straight line 

assing through all the ordinates representing his tests, but far below 
the originO, Thesuccessive weights having been applied asdescribed 
above, and means taken of the counter record for given distances, 
these mean results should be divided by the distance in feet in each 
case, to get the index per foot run foreach load. Let 2, w’, n', 0”, 
represent these means as ordinates on the diagram, the cor- 
responding abscisse O w, Ow’, Ow” O w”, representing the 
corresponding loads on any convenient scale; draw the straight 
line which will most nearly pass through ali the points so obtained, as 
H L, then if this line will also through 0, the instrument is 


in perfeet adjustment, andC =  “% Generally, however, in this 


n 

instrument, this line passes below O, thea let S and T mark it 
intersections with the axes.O X and O Y; then O 8 measured 
with the load scale will give the compreliensive strain on the 
springs when the small disc is at zero, and O T, on the same scale 
as x gives the amount he ~~. ° “aoa a — 
teadin; r run ve i e 
suother, tad this must be dletermined before C can be calculated. 
When the irregularity is due to looseness of joints, the line 
will generally cross 0 Y above 0, then the correction must be 
similarly subtracted, instead of addieg it. Putting & for the 

uantity represented by O T, then total foot-pounds of work = 
% x corrected index, that is 

Wd=C(n+kd) ; 
in which W represents any load, and n the corresponding ordinate 
to the line which most nearly cuts through all the ordinates 
determined by experiment, ~~ 
. n+kd 
and the mean draught P, which is the equivalent of W in all 
springs in is 


mi, 
P=C n+kd 





d 
In experiments on the draughts of ploughs, &¢., with this dyna- 





mometer, care must be taken that the traversing wheel B is always 





nopare. 


are owe 


eet 








‘ 
f 
| 
j 
i 
} 
f 


Sons 





of 


and other dynamometers, in testing each 





THE ENGINEER. 








third off the ground altogether, and 

the traverse wheel at a convenient height considering the 
of the furrow. The writer has found it desirable with this 
i i implement. to take two 
runs of about equal length in ite directions, adjusting both 
counters to zero before the first run, and noting their registers 
after each run. The results are determined from the mean of both 


of ground, and gives immediately a ready check on clerical and 
instrumental errors, which are liable to creep in, unless specially 
guarded against, in the bustle and confusion of carrying out com- 
petitive trialsin a crowd of interested spectators. It is desirable 
on such occasions to have an assistant at hand. to check the setting 
of the counters to zero, and the taking of all figures from them, as 
well as the tabulated records and all calculations from them. All 
distances recorded should be taken from the distance scale or 
counter, and not from measurements in the field, as the traverse 
wheel may alter its effective diameter by clogging, or might stop 
temporarily. The following is a simple and systematic sequence 


for tabulating results :— 
Distance registered... 0. os. ooo 00 cee one d, 
Index registered 2... 20. oes oes cee cee one n, 
Index per foot run... z 
~ Corrected do... .. wee + © +z. 


vet “ececermaemntompgramennsipnce rs af bia 
The paper cylinder with its belongings, referred to in the descrip- 
tion of this instrument enables diagrams of the strains and varia- 
tions of strain to be taken during trials of implements, The paper 
being wound tight on the drum and secured, the zero pencil must 
be first adjusted to mark clearly and steadily, then the springs being 
unloaded, and the integrating disc at zero, the strain pencil must be 
adjusted to mark the cylinder on exactly the same line as the zero 
pencil. When the instrument is started, a diagram is produced of 
which the zero line forms the base, the abscissze denote dist on 
the samescale asthe distanceindex, and the ordinatesshow the strains 
on a scale of loads determined from the springs. It is manifest 
that when a correction is necessary in the integration results, a 
similarly corrected base line should be drawn on the diagram pro- 
duced. As a matter of fact, the writer has found the diagrams so 
produced to be so jagged in outline as to be comparatively valueless, 
as it would be impossible to determine the mean draught lines 
from them with any degree of precision, consequently he has 
seldom. had recourse to the diagrams, which very much hinder 
experiments, in recent trials with this dynamometer. To an insti- 
tution such as this it is well to notice the blemishes which have, of 
course. manifested themselves in this instrument, the first of its 
kind, during its useful life of twenty years. as many of them may 
easily be avoided in future integrating dynamometers. In the 
first place, the wrought iron frame is not stiff enough, trans- 
versely, and twists slightly, occasionally increasing the friction of 
the draught bar and the parallel bar above it in their bearings. 
The number of bearings, six, which these two connected bars take 
in the frame and oil cylinder increases this tendency, and these 
bearings cannot be made slack, as any angular motion vertically of 
the lower bar moves the integrating disc. which is so far above it, 
horizontally on the large disc face. The arrangement of spiral 
sprifgs in compression makes it almost a necessity that there shall 

some initial strain on them, thus leading to the false zero 
adjustment and the more complicated formule and coefficients 
described above. The smallness of range of the springs and inte- 
grating disc, about 2in., is also undesirable, as the average com- 
pression should seldom exceed about one-half the maximum, and 
any slackness or imperfect adjustment anywhere may tell seriously 
on results, when the mean spring compression and disc travel is 
only about lin. The integrating disc requires a ready means of 
horizontal adjustment, and the oil cylinder has recently been 
noticed to have a defect common to the same detail in all these 
instruments, namely, that’it could not work when absolutely full 
of oil, in consequence of the smaller displacement at the piston- 
rod end of the cylinder. The rod should be carried through both 
ends of the cylinder, or some other arrangement made to obviate 
this. The changing of springs is a tedious operation. as half of the 
working parts must be dismantled and re-adjusted afterwards, and 
the new springs must be tested, which is no easy matter in an 
implement trial field. Probably future editions of the instrument 
would be better with spiral springs in tension, and drawn directly 
from their centres. 

The Horse Dynamometer, so called partly to distinguish it in 
name from other instruments, and also because it mechanically 
represents a harnessed cart-horse in any implement or vehicle to be 
tested, was designed primarily for testing carts, wagons, and other 
wheeled vehicles having shafts. at the Bedford meeting of the 
Royal Agricultural Society in 1874. It was used again last year, 
at the Taunton meeting, for testing mowing machines, and will 
again come into requisition next August for testing the reaping 
machines which are being selected for trial at the present show. 
It is now at the Exhibition of Scientific Apparatus at South 
Kensington. This instrument was designed by Mr. W. Anderson 
and the author in 1874, and was made at the Erith Ironworks. It 
is the most perfect integrating instrument belonging to the society, 
every care having been taken to avoid sources of weakness and 
irregularity which had been noticed in the working of previous 
instruments.* The general principle of this dynamometer is, that 
it shall occupy the same position as a powerful cart horse in any 
wheeled vehicle to be tested, that it shall draw the vehicle on any 
sinuous course by means of harness attached to the shafts in the 
usual way; and that in doing this it shall register the most im- 
portant strains which a horse would have to exert in drawing it. 
To determine in the first place the leading dimensions, a 16-hand 
cart horse was harnessed into an agricultural wagon, and 
subsequently into a two-wheeled cart, and his action in drawing 
these along straight and sinuous courses was narrowly watched. 
The carter was also closely questioned on the practice of harness- 
ing horses into such vehicles, the proper height for shafts, back 
weight, &c. The adjustment of back weight to varying circum- 
stances seoms to be an important point with carters : oy! consider 
it desirable to have between 4 cwt. and 1 cwt. on the back of a 
cart-horse, and for carting up hill they further increase this by 
shifting the load, no doubt to add to the horse’s gripping power. 
It was noticed that the shafts were materially wider than the 
horse’s body, and that the draught chains expanded outwards 
from the attachments on the collar to the hooks on the shafts, and 
generally inclined downwards at the same time. In virtue of this 
arrangement it appeared that there was very little horizontal 
vibration of the shafts, and the horse was able to turn round 
moderate curves, without causing the shafts to rub at all sideways 
against his shoulders. The heights and positions horizontally of 
the collar chains, back saddle, breeching, &c., were measured, and 
the design was then proceeded with. 

All the instrumental parts are self-contained on a small bed-plate 
mounted upon a carriage frame of wood and iron, resting upon four 
broad and heavy cast iron wheels, which add to its stability by 
lowering the centre of gravity. The hind wheels are placed at 
4ft. 8in. — between centres, the wheel base being narrov, 
so that vehicles which are to be tested on soft ground may not 
have to follow on beaten tracks previously made by the instru- 











* Drawings of this dynamometer will be found in Tar Enaiveer, 
vol, xxxvii, p. 358, and to save space we have condensed Mr. Rich's 
description 


the instrument,—Ep. 
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the speed-registering apparatus. ir of untempered steel 
draught springs of uniform width, With planed edges, and 
jointed with one accurately fitted pin at one end, and two such 
pins with a short link at the other end, take the draught. This 
arrangement prevents any tendency to parallel-ruler motion, as 
would be the case if there were links at both ends, and at the same 
time permits each bar freely to assume its own shape and length, 
when under strain, which could not be the case if the springs were 
attached immediately to one another at both ends. The longi- 
tudinal section of the springs is approximately parabolic, the bases 
being at the centre eye in each case ; their proportions were deter- 
mined from statistics afforded bv the late Professor Rankine, in 
his work on “ Machinery and Millwork.” There are three pairs of 
these springs, which are readily interchangeable, two pairs being 
4ft. long between end tres, and suited for maximum pulls of 
600 Ib. and 1000 Ib., and the third pair, 5ft. long, will work up to 
1600 Ib. pull. The lightest pair of these springs is laid on the 
table for m. The centre eye of the front spring is 
held by an accurately turned pin carried in a fork cast on 
the front end of the bed-plate ; the eye of the other spring 
is similarly carried in a fork on the end of the turned draught 
bow, which is very stiff transversely, and is carried only in 
two bearings, one just behind the fork end, and an oil cylinder 
at the back of the bed-plate. Behind the bearing the draught 
bar is flattened, and the triangular draught plate is here jointed 
to it with washers above and below, to insure great freedom 
of motion horizontally. This dranght plate is a very important 
detail, and represents a horse’s shoulders and collar. Attached to 
the draught bar atits front end by a pin, the corners are supported 
on easy-running castors, which move freely in any direction on the 
top surface of the bed-plate. To these corners, beyond the 
castors, and considerably behind the centre pin. are attached the 
draught chains which are hooked to the shafts of the vehicle 
which is to be tested. The heights of these chain attachments, and 
their width apart on the draught plate, are very nearly identical 
with the height and width of the similar attachments on the collar 
hames of a 16-hand horse; and in virtue of this arrangement the 
dynamometer will draw a vehicle behind it round a considerable 
bend, always keeping both draught chains strained, and inclining 
the vehicle to follow in its track, ‘without bearing materially 
against the inside of either of its shafts. The shafts really seem 
to float horizontally, rarely touching the sides of the instrument, 
and the tendency of the draught plate is always to right itself, 
like a stable floating body, as soon as possible whenever it is moved 
from its central position. The castors eliminate all vertical com- 
ponents of pull, so that only the direct horizontal components 
which are effective for doing work are communicated to the 
springs. Above the oil cylinder a wrought iron chain saddle, 
representing that carried by a horse in cart harness, is suspended 
from one end of a lever, the other end of which is held by a Salter’s 
balance at the rear of the carriage. Over the saddle the ordinary 
shaft chains are passed, and theshafts being adjusted to their proper 
height by means of it. the weight carried on the saddle in any experi- 
ment can be read off readily on the dial referred to. Breeching 
chains are attached to the side frames, for restraining implements 
behind the instrument, when going down hill. At the rear end 
of the carriage, arrangements are made for testing any pair 
of springs readily in the field by means of a long-ended bell-crank 
lever, the short arm of which can be linked when necessary to the 
back end of the piston rod, while to the long horizontal arm at its 
outer end known weights are suspended. The registering and inte- 
grating apparatus are similar in principle to that in the plough 
dynamometer previously described ; important improvements have 
however been made in the details. The distance counter and large 
disc are worked by means of bevel gear and shafts from the hind 
shaft of the carriage, which is keyed into one travelling wheel, 
while the other runs loosely upon it ; a clutch and handle serve to 
disconnect or connect the gear readily. The motion of the draught 
bar is trebled on to the integrating disc by means of a lever which 
has its fulcrum self-contained on the bed-plate, and at its upper 
end is connected by a link to a small gun-metal sliding frame, 
which rests in two easy fitting bearings, and contains in 
itself the integrating disc, with its shaft and a simple 
and easily read counter worked by it, fur recording the number of 
revolutions of the disc. The front end of the slide also, beyond 
its bearing, carries a pointer for indicating to an observer the 
variations of draught and the maximum draught on a clearly- 
figured scale of loads, The distance register is kept on an equa 

clear counter behind the large disc, and worked by toothed wheels 
off the driving shaft, The maximum range of motion of the slide 
and integrating disc is in this instrument 8in., and the disc can 
always be adjusted to the centre of the large one by means of the 
right-and-left-handed screws and nut. In this instrument, too, 
there is extremely little longitudinal friction either in the draught 
bar or slide, each of which is carried in two bearings only, which 
cannot twist relatively to one another. The springs also will 
always adjust themselves exactly to a passive position when 
unloaded, if the draught bar is slightly shaken by taps of 
mallet on the side of it. This does away with all necessity 
for the complicated formule and corrections of readings, neces- 
sary with the plough dynamometer. Any pair of springs 
can be introduced, adjusted, and tested in a very short space 
of time, and the formule for the co-efficient with any pair of 





springs C = Wis found always to be approximately uniform, 


whatever the effective load on the draught bar. Really C 
should increase very slightly when the springs are at their maxi- 
mum range and curvature, but the irregularity is so small as to be 
inappreciable. The most important blemish which the writer 
recognises in it is the oil cylinder, which, as in the plough dyna- 
mometer, has different displacements at its ends; but this defect 
can easily be obviated now it is seen, and really in practice it has 
not been found necessary to fill the cylinder with oil, the range 
and inertia of the springs and other working parts apparently 
absorbing most of the violent shocks brought upon them. S 
and other provisions have been made on the front end of the 
instrument frame for adding a paper cylinder at any time for taking 
diagrams, with a pencil attached to the front end of the counter 
slide, but up to the present time this has not been required. 
When mowing and reaping machines are to be tested,a very 
narrow wheel base is essential, as otherwise the standing crop would 
be injured, so the hind wheels are then replaced by a smaller 
pair, fixed at the same width apart as the front wheels; then 
also a horizontal bar at the rear end of the carriage supports the 
pole of the mowing machine, which projects under the carriage ; 
and the side thrust of the pole can be read off, on a horizontal 
Salter’s balance, suitably attached to the carriage there. Then, 
too, a long iron whippletree bar is generally bolted across the 
draught plate, and the implements are drawn by long chains from 
the ends of the whippletrees. At various times other draught- 
testing instruments have been arranged for the society’s trials, and 
notably among these were a hydraulic cylinder for testing pulls on 
steam plough ropes, and an elaborate integrating dynamometer 
for a similar purpose. These instruments, however, did not give 
good results, and have therefore becn discarded, and in the last 
steam plough trials at Wolverhampton, in 1871, the total expen- 
diture of work in foot-pounds per pound weight of earth moved 
was determined approximately from indicator diagrams taken 
from the engine cylinders, 

The Friction Brake Dynamometer, which absorbs the available 





energy of any prime mover by the friction of a strap on a pulley, 
and measures its amount at the same time, was invented by M. 





Society’s 
shape it is by far the simplest type 
the same time the most delicately accurate in its testing powers. 
Three of these instrumente were made for thesociety in the years 1848, 
1852, and 1854 ee pre all being of one size, and suited for a 
maximum ef about 20-horse power, at 120 rev. per min. Originally 
each of them was mounted with one driving pulley, for receiving 
the power from the engine by means of a belt, and one brake pulley 
on the same shaft for absorbing the power; but latterly two of 
them have been altered to drive with universal coupling shafts 
direct from the engine crank shaft, and the belt pulleys have 
consequently been removed. Thereason for the change is obvious, 
as the tension of a belt on both sides of the pulley, as formerly 
absorbed additional power in journal friction, and this 
loss was un gta tothe tightness of the belt. The slipping of 
the belt, both by apparent sliding on the pulley and also from the 
difference of elasticity at its tight and slack sides, caused other 
irregularities which it was impossible to account for in recording 
results, The largest brake belonging to the society is on exactly 
the some principle as those above referred to, but much larger, 
having three brake pulleys on the same shaft. instead of one only, 
as in the smaller ones. It was made in 1871, for testing the 
largest ploughing and traction engines which were presented for 
trial at Wolverhampton in that year ; and as Messrs. John Fowler 
and Co. had entered 20-horse power engines, one of which actually 
worked up to 143 indicated horse-power during short intervals in 
the plough fields, it was thought prudent to proportion the brake 
for a maximum of 100-horse power, at 100 rev. per minute. 
The instrument consists primarily ef a cast iron carriage and A 
frames, supported on wheels and axles, so as to be suited for 
running on rails in a long trial shed, opposite to which the several 
engines to be tested should be parked, Two well-fitted 5in. bearings 
on the A frames carry the main shaft, on which three brake pulleys 
each 5ft. diameter and 7in. wide are keyed, two of these being 
situated between the bearings. and the third on an extension of 
the shaft beyond them. To the other end of the shaft a universal 
coupling shaft is keyed. Any engine to be tested adjustsits crank 
shaft as nearly as possible to the same height and direction as the 
brake shaft, and then couples on to the other end of the shaft 
with similar fork couplings, one of the forks being arranged to 
slide on the shaft so as to adjust the length exactly, and 
avoid risks of end friction on any of the journal collars of 
either engine or brake. Each of the three brake pulleys F 
constitutes a complete brake in itself, and for moderate powers 
it is sometimes desirable to run with only one or two of them at 
work, the straps in that case being removed from the others, The 
brake also can be driven by a belt over one of these pulleys, if it 
is inconvenient to use the universal coupling shaft. A pair of 
straps of strong hoop iron are passed round each pulley and 
screwed down to nine wood blocks, which are fitted to the slightly 
rounded outside rim of the pulley. Gun-metal side guides, which 
are screwed to the sides of the blocks, keep them in position 
laterally, On one side eyes are formed ia the straps, and to these 
the testing weights are suspended by means of a rod. On the 
opposite side of the pulley the straps are cut, and connected again 
by means of a right-and-left-hand screw, for adjusting the degree 
of tightness by hand. At its lowest point the strap is severed 
again, and the ends are connected by pins to a pendulum 
sometimes called the differential lever. This connection is an 
ingenious mechanical contrivance, though very simple in its 
details and easy to understand. Its object is to maintain 
a uniform frictional resist: on the brake by keeping 
the weight attachment in one vertical position, and this it does 
with extreme delicacy in the following manner. The pendulum 
consists of two links suspended from joints on standards at each 
side of the pulley. Their length may be adjusted hy nuts at their 
top ends, and by means of the joints in the standards they are free 
to move through angles of moderate extent on each side of their 
vertical position. The first essential with this pendulum is that its 
length shall be less than the radius of the brake pulley, and the 
second is that the ends of the strap on the weight side of the brake 
shall be jointed to it at a lower point or greater radius from its centre 
of suspension than the strap ends on the opposite side. A pointer on 
a standard marks the proper position for the joint, and the effect 
of the pendulum regulating apparatus is that if from any cause 
the friction of the brake blocks increases, and lifts the joint above 
the pointer, thus circling the whole strap slightly round the pulley, 
the pendulum will incline towards the weight and slacken the 
strap in that direction to a greater extent than it tightens it in the 
opposite direction. in proportion as the radius of the one joint is 
greater than that of the other. The result is that the strap 
readjusts itself, and if from continued actions of this kind it should 
move materially from this its normal position, the strap must be 
slackened by the hand-screw. A similar but directly opposite 
action takes place if the strap istoo slack. The weight rod carries 
at its bottom end a disc, which is a very easy fit in an open-topped 
cylinder or dash pot, which is filled with water when the brake is 
in use. The weights are of different sizes, and are slipped on to 
the rod above a disc, which is screwed to it for supporting them 
at such a level as to be well above the top of the dash pot, when 
the instrument is in use; but so that they can rest on the top 
flange of the dash pot, when the brake is at rest, without pushing 
the pendulum very far over in the opposite direction. The 
revolutions of the brake are registered on a counter placed on a 
standard opposite one end of the shaft, and connected or discon- 
nected at will by means of a handle and driving pins on the 
shaft and counter. Platforms are laid round the carriage for the 
convenience of the attendants, one of whom must always stand by 
the adjusting screws, and alter them when necessary to keep the 
joints opposite the pointers, while another looks after the lubrica- 
tion and cooling of the straps and pulleys with: water services. 
The usual lubricants used are tallow and blacklead, introduced in 
lumps between the wood blocks, with a little oil occasionally from 
lubricators suspended above the pulleys. Water cans, with cocks, 
are also placed above the pulleys for the water-cooling services, the 
supply to the cans being usually kept up by a small hose when 
there are conveniences for so doing. A forked steel gauge is 
provided for measuring the exact radius of the joint at which the 
weights are suspended. To facilitate this measurement, the joint pin 
is turned down to sharp points at its ends, and the mean distance of 
these points on either side of the pulley from the shaft centre are taken 
by pressing the fork of the gauge against the shaft and reading 
off the figures on a scale at the other end of it. The gauge has 
also engraved upon it a scale of the circumferences of the circles 
corresponding to the radii of the joint, and it is usually more 
convenient to read off this scale. The brakes were fitted in the 
first place to give a radius of 2ft. Yin. to this joint, corresponding 
to a circumference of 17°27ft., but these dimensions of course 
diminish as the wood blocks wear down. The wood block beneath 
the joint is increased im width beyond the other blocks, partly to 
increase the bearing surface on the pulley there, and also to make 
the halves of the strap, with its blocks, &c., as divided by a 
vertical centre line, equal in weight. Then the effective load upon 
the brake is the load suspended by the rod—namely, the weight of 
rod and washer plates as measured with the bottom disc in water, 
together with the weights carried by the rod. The foot-pounds of 
work per revolution then equals the effective weight W, multiplied 
by the circumference of the circle whose radius is D H. 
Putting W = total effective weight in Ibs. 

¢ = circumference in feet of circle of radius D H. 

n = number of revolutions in any time. 

t = time in minutes, 
then total foot-pounds of work done=W x c x n, and the mean 
Wxexn 


actual brake H.P,= “33,000 x ¢ 
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It is usual in trials of portable and other 
exhibitor determine the mean speed in rev. min. and the H.P. 
at which he wishes his engine to be tried. t r be the rev. per 
min., and P be the power which he elects for; then the gross 
weight on the brake must be 

Wo 33,000 x P 
cxr 
and from this must be subtracted the weight of the rod, &c. to 
determine the a weights which must oa 

The Rotary Hand Dynamometer was made in 1849, for testing 
small hand-worked machines, and has been in frequent use ever 
since for that purpose. Considering that very little information 
on the subject of rotary dynamometers was in existence at that 
date, it may always be looked upon as a very ingenious design. It 
consists of a bed-plate and two A frames, carrying two parallel 
shafts, coumnated by a pair of toothed wheels, each 14in, diam. 
and lyin, wide. The first of these shafts is supported in parallel 
bearings in the usual way, and carries at one end a fly-wheel 
3ft. 10in. diam., with a handle at 16in. radius, for working it by 
manual power. The second shaft has a bearing of rounded 
internal section at one end, to permit the shaft to incline slightly 
upwards at the other end. When the instrument is not in use 
this shaft rests in the bottom of a slot in the A frame, arranged to 
permit it to rise and circle round the centre of the second shaft. 
At its end this shaft carries a belt pulley 2ft. 7in. diam. and 4in. 
wide, from which any machine to be tested is driven, A long 
lever encircles the two main shafts, and is prolonged to a 
heavy counterweight at one end, and at the other suspends a 
Salter’s spring balance attached to a cantilever projecting from the 
bed plate. An oil cylinder below the lever reduces any vibration 
which may arise in the apparatus. The lever is accurately bushed 
so that the shaft can revolve within it, without allowing any 
transverse unsteadiness of the lever. The ih encircling the 
other shaft is rounded or knife-edged in the middle, to permit 
the shaft to rise in the slot as above deseribed. To the face of 
the weight a ter is attached. This is hinged at one end, 
with a spring behind it at the other, so as to press an integrating 
dise tained in it against the face of a driving disc which is 
driven by a train of wheelwork from the shaft. This wheel- 
work can be disconnected at pleasure by a clutch and 
handle, and it also drives a counter, for registering the 
number of revolutions in a given time. The counterweight 
on the lever must be adjusted lengthways, so as just to 
balance the lever and everything upon it about its bear- 
ing on the shaft. This includes such proportion of the weight 
of the second shaft, and the toothed wheel upon it, as would 
naturally be supported. To be accurate, half of the weight of the 
driving belt should at the same time be suspended from the 
driving pulley, as that also must be balanced. The counter is then 
shifted longitudinally on the face of the weight, till the inte- 
grating disc is exactly opposite the centre of the disc, when the 
lever is at the right height. The screw above the spring balance 
must then be adjusted, till the integrating disc is exactly at the 
right height. The spring balance shoul! now stand at zero on its 
scale, otherwise the balance of the lever must be further corrected 
with small weights suspended in suitable positions; the instru- 
ment is then in correct adjustment. Any machine to be tested is 
brought up, and a belt applied to the pulley, so that the two 
sides of it will leave it in an average horizontal direction. If 
materially inclined, the true balance is disturbed by the vertical 
component of the pull of the belt. The instrument is usually 
worked by two men, at nearly uniform speeds, regulated by 
the vibration of an adjustable pendulum suspended to the 
frame. The instrument being in true adjustment, the foot- 
pounds of work done in any revolution is manifestly equal to the 
pull in pounds upon the spring belance, multiplied by the circumfer- 
ence in feet of the circle described. This can be equated to the index 
recorded by the integrating counter multiplied by a constant C, 
which can be determined inversely Kg the lever upwards 
till the Salter’s spring balance records a certain strain, and then 
noting the integration recorded by the counter in a given number 
of revolutions, as per the revolution counter 

Then if W = strain on spring balance. 

r = the radius. 
n = revolutions of integrating counter. 
N = revolutions of hand-wheel as per revolution counter. 

The foot-pounds of work done — 

N x 2erx W=Cn. 
es 2rxNx W. 
sidtidbeki ols” comrade 

If the instrument is not in perfect adjustment when tested, and 
successive readings with different loads on the spring are not 
exactly proportional to those loads, in consequence of there having 
been some inital strain or slackness, when the small disc was at zero 
on the large one, it will generally be found that the readings can 
be made proportional to one another, by adding to or subtracting 
from each reading the product of a constant K into the revolutions 
N. The way of dealing with this sort of correction was fully treated 
of in the previous desciiption of the plough dynamometer. The 


result is that in all subsequent calculations (n +KWN ) must be 
substituted for n. 
Then the foot-pounds of work done = C (n +K ) 


QarxNxw 
n+KN 


The actual instrument under review was proportioned to give as 
nearly as possible the actual foot-pounds of Soak dene in the figures 
on the integrating counter, so as to avoid all subsequent calculations, 
as © then becomes=1. The last time it was tested with three 
successive loads it gave C = 1, K = +17, so that in subsequenttrials, 
the foot-pounds of work done was determined to be = n +17 N. A 
little more care in previous adjustment might have reduced K to 0, 
then the foot-pounds of work would have equalled ». The principle 
of this instrument appears to the writer to be good, and well worthy 
of consideration in designing rotary dynamometers of larger power. 
In many details, however, there is froom for improvement, the 
greatest difficulty in the use of it being the accurate balancing of 
the lever and adjustment of the integrating dise. It should further 
be remarked that the small disc does not move exactly radially 
across the face of the large dise O, but in a partial circle, havin 
its centre at A. The slightest transverse twisting of the lever anc 
counter weight L, or slackness of the counter in its hinges, is liable 
to move the integrating disc N on the face of the large disc O, thus 
falsifying all tests and subsequent trials. It should further be re- 
marked also that the range of travel of the small on the large disc 
with average loads is very small. 

Large Kotary Dynamometers.—The society possesses two of these 
machines. The smaller only is described in this paper, and is pro- 
portioned for working to a maximum of 20-horse power at 120 rev. 
per min., for testing thrashing and other machines worked by 
ordinary portable engines. The second ‘instrument is similar in 
principle byt larger, being capable of working up to 50-horse power. 
It was made specially for testing roundabout ploughing tackle in 
1864. Successive additions of the 20-horse power dynamometer 
appear to have been made in 1850, 1854, and 1860, for testing thrash- 
ing machines, each being an improvement on the preceding 
instrument. The last named is the only one now existing. It 
consists primarily of a pair of well-balanced fast and loose pulleys, 
and on a shaft which is carried in bearings on two A frames, sup- 
ported on a timber carriage. One pulley is keyed tight on the 
shaft, and the power of the engine or other prime mover is conveyed 
t» the dynamometer either by a belt on this pulley, or by a universal 
comes shaft on one end of the machine. The machine under 
trial is driven by a belt from the second pulley, which though loose 
upon the shaft is connected ‘with the first pulley by a series of 
springs, which permit it to lag behind the first pulley, the angles 


engines to let each 








and C = 


moved through being proportioned to the effective strain trans- 
mitted by the second pulley. : 
The boss of the second pulley, which may be called B, Projects 
2in. beyond the edge of its rim, which nearly touches the edge of the 
first sar A, while from the inside of the rim of A, two flat plates at 
opposite sides project into the pulley B. To the boss of B and its 
SEcastion. four curved springs, shaped like short watch springs, 
and each 2in. wide by fe ick, are attached. Two of these, 
near the centre arms of B, wind outwards in one direction, and are 
attached to the pulley A at its rim by means of the arms above re- 


ferred to. The other two springs on the prolongation of the boss 
of B, wind outwards in an exactly — irection, and are 
attached direct to the rim of A. The object of the 


springs in opposite directions is to neutralise the effects of centri- 
fugal force upon them, the earlier instruments with springs in one 
direction only having given much trouble from that cause; it also 
has the effect probably of making the angles of twist between the 
pulleys vary more exactly with the movement of the twisting 
couple between them. The pulley B is retained accurately in one 
position endways on ashaft bya collar on one side, and the boss of 
Aon the other. On the boss of B, facing the ing, a very short 
piece of a coarse-pitched double-threaded brass screw is pinned, and 
these threads bear against a small crosshead, which is passed 
through a slot in the shaft, and has its ends bevelled off to partial 
screw threads, so as to fit on the screw. The slot through the 
shaft referred to extends nearly to the bearing, thus giving the 
crosshead freedom to slide along it in the direction of the bearing. 
From its end to the said slot the shaft is bored out, and a sma 
rod or shaft up this bore, and is screwed to the crosshead. 
Alight s po pur dl encircles this rod in the bore, and presses the 
pre ah lightly against the screw, the resistance at its other end 
being produced = the screwed bush. The rod is prolonged beyond 
the end of the main shaft, to work the slide of a counter and disc 
integrating apparatus. The slide works in V grooves, and contains 
in itself an integrating disc, supported on brackets projecting from 
the side, with its integrating counter, and a pencil for recording 
diagrams on a paper cylinder. The large disc, the revolution 
counter, and the paper cylinder turning gear are driven by means 
of a small spur pinion contained ona nut, which is screwed into the 
main shaft. This pinion gears into a wheel on the counter, and 
thence the various motions are conveyed by bevel and other wheels, 
with a disconnecting clutch for stopping and starting the recording 
apparatus at pleasure. Inasmuch as the angle moved through by 
a loose pulley B, relatively to the fixed one, varies nearly as the 
load on the spri the travel of the crosshead and slide being 
worked longitudinally by uniform screw-threads, must vary in the 
same ratios. It follows from this that the motion of the pencil on 
the paper cylinder, and the radius of contact of the integrating 
disc on the large disc, will also vary uniformly with the twisting 
moment, if they are adjusted to their respective zeros when the 
springs are unloaded and free in both directions, The work done 
in foot-pounds can consequently be represented as the product of a 
constant C into the revolutions recorded by the integrating counter, 
in the same way as in the plough and hand rotary dynamometers 
described above, the integrating apparatus now under review being 
on exactly the same principle as theirs, Let = revolutions of in- 
tegrating disc as recorded by its counter. Then foot-pounds of work 
done in any experiment = C X n. The constant C is usually deter- 
mined by securing the shaft and fixed pulley A, and loading the 
fixed pulley B with a known weight, suspended on one side by a 
small cord wound round its rim and attached elsewhere, the discs 
and other parts having been previously adjusted accurately. Then 
the clutch being disconnected, the registering apparatus is turned 
round by band till the number of revolutions of the dynamometer 
is recorded by the counter. 
Let 7 = such revolutions of dynamometer. 
= circumference of pulley in feet. 
W = weight applied to its edge. 
n = index recorded by integrating counter when r 
is taken. 
Then the foot-pounds of work may be represented by both of the 
expressions. 
r*XsxW=Cxn 
o="*8 x Ww 
n 


The test should be repeated with increased loads, and should be 
‘applied at different parts of the circumference of B, to eliminate 
errors arising from lack of balance of the pulley B, and to deter- 
mine whether any material correction K, as in the plough dyna- 
mometer, must be taken into account, in consequence of imperfect 
adjustment at starting. The constant C of these springs now in 
use, when last determined, was almost exactly 50,000, and no cor- 
rection K was necessary. For the maximum twisting moments 
which this dynamometer is capable of transmitting, annular rings 
are put on to the pulleys A and B, to increase their diameters to 
4ft. 6in. The chief difference in design of the 50-horse power 
dynamometer is that it is provided with six flat radial springs 
attached to the boss of B, and bearing against rollers projecting 
from the arms A just within its rim. The writer approves of the 
‘arrangement, but has had no experience with this dynamometer. 
In a recent duplicate of the thirty-horse power dynamometer made 
for the Chilian Exhibition Commissioners, the screws have been 
replaced by a pair of bevel wheels at the edge of the pulleys, and a 
pinion and rack inside a slot in the shaft, the rod being attached to 
the rack. The writer regrets that he is but imperfectly acquainted 
with the history of dynamometer designs. Spring links for testin 
draughts of vehicles are undoubtedly very old, and he has foun 
records of a well-designed instrument of this kind used by M. 
Prony at the Ecole Polytechnique in Paris at the end of the last 
century. At the present time Messrs. Salter of West Bromwich 
make several varieties of this simple instrument. The friction 
brake in its original shape is attributed to M. Prony, but it was 
very much improved by the late Mr. Appold by the introduction of 
a differential adjustment very similar to that now in use as 
described above, his first application of this addition being to some 
crank brakes for prison oer at Bridewell some years before 
the Royal Agricultural Society began to test steam engines. This 
brake was also applied with great success to telegraph-cable laying 
machinery. General Morin is the highest authority who has written 
on the subject of integrating traction and rotary dynamometers. 
In a paper dated 1841, ‘Sur divers Appareils dynamometriques,” 
he describes several dynamometers with the integrating disc 
arrangement adopted in later years in the society’s instruments 
above described, and also Ernst’s planimeter. an arrang t of a 
disc running on a cone, for effecting a similar object. At the end 
of his paper he attributes most of the designs described by him to 
his friend and instructor Poncelet. Mr. Froude has enriched the 
procedings of this Institution with his original paper on dynamo- 
meters in 1858. Ali the society’s instruments excepting the spring 
links have been made by the firm of Easton and Amos, now Eastons 
and Anderson, who since the year 1848 have been . consulting 
engineers to the Royal Agricultural Society, and custodians of its 
apparatus. The arrangements of all the older instruments was the 
work of Mr. C. E. Amos, while the merit of some of the most ingeni- 
ous contrivances must be shared between him and the late Mr. 
Appold, whose rare inventive genius left its mark on everything he 
touched. A very powerful traction dynamometer with ten pairs of 
springs was made recently by the society’s engineers for the Indian 
State Railways. 

— thanks of the institute were warmly accorded to the 
author. 

Mr. Bramwell said that it had been his lot to work very often 
with the dynamometers to which the paper related, and he there- 
fore knew their merits in practice. He desired to lay before the 
institution a very simple mode of making a d ometer which 
would keep the weight adjusted with very little friction. Mr. 
Bramwell then sketched upon the board the invention which was 
extemporised in two or three hours on the banks of the Nile near 


Therefore 














Cairo last spring, by one of the managers of Messrs, Ransome, Sims, © 
and Head, during experiments upon the burning of straw in one of 
the locomotives of that firm. This Ransome brake has for its distin- 
guishing features a spring at one end and a weight at the other. The 
speaker then sketched the method, which embraces a spur between 
a disc and cylinder shown at the last Royal Society’s Exhibition 
by Mr. James Thompson, of Ms pia By this last contrivance 
rubbing motion may be got rid of entirely, excepting that which 
oe —- from the slight contact of the fork which embraced 

e ball, 

Mr. E. A. Cowper, referring to Thompson’s ball apparatus, which 
he said that he had seen in the loan collection at Kensington, 
remarked that it was a very good motion, but was not quite 
perfect. The batl rolled fairl inst the cylinder, but not against 


the disc. He should prefer the heavy brass roller. But the mode 
of taking up the motion which he thought was better than either 
was that which had been applied by his friend, Mr. Henry Chap- 


man, before he knew that it had been invented by a Frenchman. 
He (Mr. Gowper) was referring to what was now known as the 
Ernst disc on a cone, 

Mr. Arthur Paget pointed out that the wearing of the cylinder 
was infinitesimally small, but not so.the wearing on the ball, 
which would give the preference to the method illustrated by Mr. 
Bramwell, 

Mr. Horace Darwin then spoke upon his proposed dead weight 
rotary dynamometer, which was illustrated with diagrams. In his 
dynamometer a spring was not used, but in its place a system of 
rods and a weight was used. By that means the distance of the 
integrating wheel from the centre of the disc was always propor- 
tioned to the moment tending to turn the dynamometer, and thus 
the same effect was produced as witha spring. For any case where 
great accuracy was required the disc could be made of any size 
thought necessary by lengthening the fork and by placing the disc 
higher. Centrifugal force would not affect the action of the machine; 
in dynamometers in which the spring rotated it was impossible to 
be sure that an error was not introduced from this cause. He 
thought that a slightly modified form of this dynamometer might 
with advantage be applied to shop or factory shafting. If this 
were done the relative economic values of different coals might be 
tested with great ease and accuracy, and also the relative values 
of different oils could be ascertained, both of which would tend to 
economise coal to a greatextent. The spring dynamometer could 
not well be applied for the purpose, as the coefficient of the spring 
would vary too much, 

Mr. Carbutt asked if there was any information of the working 
of the powerful traction dynamometer with ten pairs of springs, 
which it was pointed out in the paper, the society’s engineers had 
made for the Indian State Railway ? 

Mr. Rich sketched on the board the construction of these springs, 
but could give no information as to their working. 

Mr. Aveling had had considerable experience with the traction 
brake dynamometer ; and like others engaged in the manufacture 
of agricultural engines, had sometimes looked upon it as an instru- 
ment of torture. They knew, however, that when a decision had 
been arrived at by the use of these inventions it had been arrived at 
honestly, and so far satisfactorily. The necessity for such a dyna- 
mometer he had found in experiments which he had himself von- 
ducted. In these he had by their aid learnt that, whereas in one 
case 220 lb, of coal was producing only 7500 revolutions, in 
another case 17,000 was being got from the same quantity of coal. 
That the instrument was an experimentally valuable one he was 
satisfied. A correct knowledge of the efficiency of agricultural 
machines was dependent largely upon the dynamometer; and 
agriculturists and the Royal Agricultural Society should be very 
much indebted to the gentlemen who had brought it out. 


Mr. Maw expressed the views he held upon what should be the 
angle of attachment at the bottom of the friction brake. 

Mr. Adams asked for information upon the behaviour of the 
three different types of springs which had been enumerated, under 
increasing and decreasing increments of load. Which was the 
best type of spring ? 

Mr. Rich, replying, said that Ransome’s brake was good for 
rough experiments when there was no better machine at hand. 
Thompson’s indicator was novel to him. The disc and cone was 
Ernst’s, as described by Morin, who spoke of it as if it 
was not new in 1841. Mr. Shaw had asked if the present 
angle of attachment at the bottom of the friction brake 
was by design or by accident. The angle upon the 100-horse 
had been copied from the 40-horse made in 1849, under 
Mr. Appold’sown care. It was therefore extremely likely that Mr. 
Appold saw the necessity of applying it at that peculiar angle. 
Finally, referring to Mr. Adams’ question, he spoke of the advantages 
of the long parabolic spring, such as was supplied to the 50-horse 
dynamometer. The great thing was to get plenty of range and 
likewise accuracy of movement in proportion to load. 

The President said that from his own personal experience he had 
very much reason to doubt the present theory with respect 
to friction brakes. He had noticed this, that friction 
brakes always gave a result in favour of the machine very 
much higher than any other description of brake whatever. 
They were not,-he thought, warranted in assuming that all 
other descriptions of brakes were inferior to the friction 
brake. Therefore, they might suppose that the friction 
brake had some particular form of error, the nature of which has 
not been ascertained nor the amount recognised. He had before 
him aninkstand. Let it be supposed that at the end of the table 
there was a wheel, round which a cord passed. Let the inkstand 
represent the machine whose weight or friction he desired to 
ascertain. Letit be set in uniform motion by means of the weight. 
Now, if he just tapped the bottom of the table, that weight would 
travel very much faster, and the weight at the ether end would 
descend very much faster. This was exactly what took place with 
those engines which returned so very high an amount of duty. 
The brake was always in a “‘ dithering” state, and was doing that 
which he did when he tapped the bottom of the table. Hence 
they got results from the dithering brake, however applied, and 
to whatever it might be applied, of a much higher kind than they 
got from any other description of brake whatever. The only way, 
he thought, of putting it to the test, would be to take a deep coal- 
pit, like the Dukenfield, and affix a brake over the top. They 
would know how deep the weight had descended, and could get 
the exact horse-power, which could be used to check the admva- 
surement recorded by the brake itself. He suggested that, before 
the next meeting, somebody should do this. 

Mr. Bramwell said that since very recently his frien the presi- 
dent had propounded to him the views which he bad now 
enunciated to the Institute, that gentleman had very much shaken 
his confidence in the friction brakes. The Royal Agricultural 
Society, under the advice of their engineers and their judges had 
endeavoured, in recent years, to see whether the friction brake could 
be relied upon. They had taken indicator diagrams and compared 
them with the results. The difference varied between 16 and 17 
per cent.; but there were cases of very anomalous results— so 
great that the judges did not know what to do with them. He 
therefore thought that the president’s suspicions were well war- 
ranted, though the error might not prove in the direction to which 
the president had pointed. 

Mr. A. Paget said that, as the doctors so much disagreed, the 
point ought to be settled ; and settled not by individuals, but by 
the Association of Mechanical Engiueers as a body. He thought 
that it was a disgrace to them as an institute that the Agricultural 
Society had led them so long in this matter. 











STEPHENSON MemorIAL.—The committee of the Stephenson 
Memorial Hall, about to be erected at Chesterfield, have just 
adopted a new design, which it is pronosed to carry into effect at 
a cost of about £7000, or with the land and the fittings, £10,000, 
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ON THE HARDENING OF STEEL, 


Tue hardening which now plays such r i it part 
tn tha sousk laheieg: tas bode bat inperfecty»diedy and many 
false notions are prevalent in connection with it. This is shown by 
M. Jarolimek in a memoir recently ed in the Austrian 
Zeitschrift fiir Berg und Huttenwesen, in which he also communi- 
cates the results of an experimental investigation of the subject. 
It is ascertained, first of all, that under certain circumstances, not 
only boiling water, but also water of 150 deg. C. temperature, and 
more, and also boiling cil, hot liquid lead, tin, or even zinc—that 
ple Siar: ae of some 400 deg. C. of heat—are capable 
of hardening stee 


This fact might tae more remarkable, because it has been 
common to suppose, that steel, when hardened, must be quickly cooled 
to a much lower temperature, and it is also known that hardened 
steel loses its hardness considerably under action of a temperature 
of about 300 deg. Further, thin steel wires, which are made quite 
hard by a short immersion in hot liquid zine, lose their ness 
agaio if allowed to remain in the bath. _It is sufficient to infer from 
this, that the hardness of steel chiefly depends on the rapidity with 
which it is transferred from a temperature of something over 500 
deg. C. toone of something under 500 deg., or, so to speak, on the 
quickness of extinction of its glow, effected by exposing it to a 


tem re within other limits. When this is recognised, the 
availability of fused metals for steel hardening need not any longer 
cause surprise ; and the less would it do so if it were su that 


the hardness of steel depends only on the temperature and the heat 
conductivity of the alien liquid. For from this point of view 
the metals above referred to, even when heated to fusing, must ever 
have a greater hardening power than water. But although these 
metals really harden their hardening power, as M. 'arolimek 
has found from many experiments, is far from reaching that of 
water. The reason is, that not only the temperature and the heat 
conductivity of the liquid affect the hardening power, but also its 


capacity for heat, the height of its boiling point, and, with low 
boiling point, also the amount of latent heat of the produced 
vapour. Proof of this is had in the fact, among others, that spirit 


of wine, which easily passes into vapour, but takes only a small 
amount of latent heat, hardens steel badly ; and as regards water 
especially, this can, according to M. Jarolimek, harden steel only 
through formation of vapour, so tl at its heat conduction is only of 
secondary importance, though it always has a certain ré/e in the 
hardening process. 

In the immediate neighbourhood of a metal heated to 1000 deg. C. 
or even to 500 deg., the temperature is one at which water, under 
ordinary pressure, cannot remain in the liquid state, but must be 
quickly transformed into steam. Hence it follows that also the 
steel to be hardened, so long as it has the above high temperature, 
and it retains it (according to what has been said) till the commence- 
ment of its hardening, cannot enter into immediate contact with 
the water, but, till its further cooling, must remain sheathed by a 
layer of vapour. This re of hot steel by a vapour-layer 
may be very easily perceived when a glowing piece of wire is 
introduced into hot water. As water heated to near the boiling 
— very readily passes into steam, a pretty strong steam layer is 

ormed about the wire, and during extinction of the latter is 
slowly lost from below upwards. 

Under these circumstances, however, the steel cannot, of course, 
yield up its heat immediately by heat conduction to the water ; but 
since the steam in the interval cannot, with so slight pressure, be 
much heated, the yield of heat to the water takes place principally 
through radiation, and the wall of water separated by the steam 
from the steel then developes vapours constantly and by rapid 
vaporisation, which vapours pass to the upper water-layers and 
are there condensed. These considerations have an eminently 
practical, as well as a theoretical interest, for they lead to essen- 
tially new and rational processes for the hardening of steel. The 
perception, namely, that formation of vapour promotes the harden- 
ing process, since it takes up a great ‘leal of heat in its production, 
teaches that only a little water is needed for hardening of steel, 
and that it is very important so to arrange that the vapour formed 
is very quickly removed, so that new vapours may be rapidly 
formed. 

We will not here further enlarge on the practical consequences 
of these principles, and will merely state that four methods of 
hardening steel may be deduced, viz., the hardening by slow immer- 
sion, by action of a stream of water—two methods formerly known 

-further, the hardening by sprinkling, and by the action of water 
dust. These two latter new methods are very advantageouson account 
of the small use of water. Lastly, it may be mentioned that the 
knowledge that hardening occurs, even with a temperature of 500 
deg. and 400 deg., has led to the adoption of that mode of harden- 
ing in which the steel is first quickly, then slowly, cooled ; it is 
thereby hardened in the first stage, and annealed in the second. 
Various modifications of the method make it possible te late 
the whole process in any desired way, and always reach the degree 
of hardness intended. 








SoutH Kenstncton Musrum.—Visitors during the week ending 
July 15th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,984; mercantile marine, building 
materiale, and other collections, 10,167. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 5232 ; 
mercantile marine, building materials, and other collections, 1538, 
Total, 31,921. Average o mding week in former years, 
17,615. Total from the opening of the Museum, 15,387,092. 
Patent Office Museum, 5350. otal, from the opening of the 
Museum, free daily, May 12th, 1858, 3,501,071. 

RAILWAY MAKING IN AmeERiIcA.—The Financial Chronicle of 
New York has lately reviewed the = of railway making in 
the United States. The review goes back not quite half a century, 
for it was in April, 1827—a year and a-half later than the openin; 
of the Stockton and Darlington line—that the Granite Line, o' 
three miles in length only, was completed for traffic between 
Quincy Quarries and Neponset River in Massachusetts. From this 
humble beginning the railway system of the United States has 
grown in a - on generation to such vast proportions that in 1860 
30,635 miles of rail were in operation, or about the aggregate mile- 
age of the lines in this country and France at the present time. 
But the advance in the succeeding fifteen years has been still more 
amazing. The civil war produced a temporary check, yet in 1865 
there were 35,085 miles of rail open in the States, and the exten- 
sions grew annually ter until in 1870 the lines at work covered 
52,898 miles. The three years 1870-71-72 were distinguisbed by an 
unparalleled, and, as is now perceived, an unwholesome activity in 
covstruction, not far from 20,000 miles having being opened during 
that period. But in 1873 the foreboding and the first shock of the 
commercial crisis made themselves felt, and a slackening of enter- 
prise became a) nt, e new mileage in this year was only 
3948 miles. In 1874 the depression had reached its lowest depth—no 
more than 1940 miles being opened ; and in 1875 an improvement 
was scarcely perceptible, with 2035 miles of new railway. Never- 
theless, at the close of last year there were 74,658 miles of railwa: 
in operation in the United States, while the United Kingdom h 
16,699 miles, and the whole of continental Europe 71,308 miles. 
And we must remember that the past five years has been a period 
of immense energy in railway speculation among the European 
covnseceale tae Germany and Russia—the total additions 
between 1870 and 1875 amounting to nearly 24,000 miles. This, 
however, would have to be completely left behind by the progress 
of the United States if the rate of advance observed in 1870-72 had 
been maintained. It is fortunate for the Americans that “the 
fever burnt itself out,” as the Financial Chronicle remarks, so 

uickly, though it left the country in a state of painful and 
p seamen a prostration, 





INSTITUTION OF CIVIL ENGINEERS. 

Tux council of the Institution of Civil Engineers invite commu- 
nications, of a complete and comprehensive character, on any of 
the subjects included in the following list, as well as on other 
analogous questions. For approved original communications 
the-council will be prepared to award premiums, arising out of 


special funds bequeathed for that purpose. 

iquid and gaseous, 

2. On portable tus for gauging the materials, and for the 
tious mixing of large quantities, of Portland cement concrete. 

On the value and strength of the different materials used for 
making concrete : with experiments on the proper proportions of 
the various ingredients, and of the water, whether salt or fresh, to 
produce the strongest mixture. : 

4. On the application of steam machinery for excavating, and the 
cost as compared with hand labour. 

5. On stone-quarrying and stone-working machinery. 

6, On the manufacture of cast and wrought iron and of steel of 
various qualities; on the effect of the admixture of foreign sub- 
stances ; and on the experimental tests by which the quality :nay 
be ascertained. 


7. On the process of forging by steam hammers and other per- 
cussive machinery, and by the hydraulic press 

8. On the effects of ure on cast steel in the mould. 

9. On the results of experience in the recent extended use of 
steel in mechanism and in works of construction. 

10. On the alteration in the condition of metals caused by use or 


wear, 

11. On the best mode of uniting steel and other metals employed 
in construction and in boiler work, and on the effect of the opera- 
tions of punching, drilling, and riveting on such metals. 

12. On the construction of warehouses and other buildings for 
storing goods, with the special view of resisting fire, and on the 
relative merits of brickwork, iron, and timber for that object. 

13. On the construction of street tramways, the best means of 
adapting them for the conveyance of passengers and goods, and of 
preventing injury and inconvenience to other carriages travelling 
on the same 8. 

14. On modern methods of constructing the foundations of 

idges. 

1s On the design, generally, of iron bridges of very large span, 
for railway traflic. 

16. On the comparative merits of European and American 
wrought iron railway bridges. 

17. On canal locks, inclined planes, and other modes of over- 
coming differences of level on canals. 

18. On dock gates and caissons, including a description of the 
requisite external and internal arrangements, with recent practical 
examples. 

19. On percussive and other rock drills. 

20. On the appliances antl methods used for tunnel-driving, 
rock-boring, and blasting, in this country and abroad, with details 
of the cost and of the results attained. 

21. On railway rolling stock capacity in relation to the dead 
weight of the vehicles. 

22. On the best mode of testing iron and steel rails for railways. 

23. On the water supply of towns, including a description of the 
sources of supply, of the different modes of storing, collecting, and 
filtering water, of the various incidental works, of the distribution 
to the consumers, and of the general practical results. 

24, On the constant service of water supply, with special refer- 
ence to its introduction into the metropolis, in substitution for the 
intermittent system. 

25. On the various modes of dealing with sewage, either for its 
disposal or its utilisation. 

26. A history of any fresh-water channel, tidal river, or estuary, 
—accompanied by plans and longitudinal and cross sections of the 
same, at various periods, showirg the alteration in its condition, — 
including notices of any works that may have been executed upon 
it, and of the effect of the works. 

27. On the relative value of upland and of tidal waters in main- 
taining rivers, estuaries and harbours. 

28. On the different systems of river and canal towage. 

29. On improvements in the construction of furnaces and on 
combustion, 

30. On the construction of steam boilers, adapted for very high- 


res, 

31. On the best practical use of steam in steam engines, and on 
the effects of the various modes of producing condensation. 

32. On the results of experiments in steam jacketing. 

33. On the modern construction of marine engines, having 
reference to economy of the working expenses, by superheating, 
surface condensation, high-pressure, great expansion, Kc. 

34, On the construction of portable steam engines, or other 


motors, of very light weight, suitable for light Loats, aerial | 


machines, &c. ; and on condensing with air, 

35, On the relative cost of the conveyance of coal by rail and by 
steamer, and on the best mode of loading and unloading to dimin- 
ish breakage. 

36. On the various descriptions of pumps employed for raising 
water or sewage, and their relative efficiency. 

37. On the employment of wind or water as a motive power, 
their relative advantages and disadvantages compared with steam 
power, and the motors most suitable for utilising them in the best 
manner. 

38. On the use of gasas a motor. 

39, On the best methods of removing grain in bulk from a ship 
to a warehouse, for distributing in the warehouse, and on the 
various modes in which grain is stored in bulk. 

40. On the manufacture of mineral oils, and the lamps best 
adapted for their consumption in dwellings and lighthouses. 

41, On the “output” of coal in the United Kingdom, as com- 
pared with that of other countries, illustrated by statistical tables, 
plans, and diagrams, showing where coal is produced, and where 
and how it is consumed. 

42. On the sinking to, and machinery applied at, deep coal mines 
(in Saxony, for instance), with a notice of the modifications neces- 
sary in future coal mining operations suggested (or indicated) by 
the working of deep sinkings. ‘ 

43. On the ventilation and working of railway tunnels of great 
length. 

44, On compressed air as a motive power, particularly as applied 
to machinery in mines and to locomotives in tunnels, with some 
account of its application on the Continent ; and generally on the 
methods of transmitting force to distant points including details of 
the existing systems of rope transmission. 

45. On the dressing of the ores of lead, copper, zinc, and tin, 
by any other process than that of water, and on the smelting of 
such ores, with details of the results and cost by different 
methods, 

46. On the washing of small coal, and the manufacture of coke 
and of artiticial fuel. 

47. On heavy and light wood working machinety - 

48. On pneumatic telegraphs, and on pneumatic despatch tubes, 
designed with a view to economical working, and to the attainment 
of high speeds in long lengths of pipe. 

49. On recent progress in telegraphy, including a notice of the 
theoretical and practical data on which that progress has been 
based ; with some account of the improvements in the construction 
of land and sea lines and in the working instruments. 








In reference to the coal mines in Formosa, intelligence has been 
received from Tamsiu that the steamer Hailoong has arrived, 
bringing some English mine sinkers for the Government mine near 
Kelung. Houses are being built for them near the mine, and 

ing operations are to be commenced at once, 
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2046. Animproved PorTabLe Seat and combination of portable apparatus 

y~ use by travellers, Pierre Marty, Boulevard St. Denis, Paris.—15th 
‘ay, 1876. 

2183. Improvements in means and apparatus for EvaporatinG Liquips 
and GeNneRaTING Stream, and for utilising and disposing of noxious 
gases, Carl Heinrich Roeckner, Royal Arcade, Newcastle-upon-Tyne.— 
24th May, 1876. 

2286. Improvements in the means of and machinery for Prorevunc 
VesseLs or Sutps, also applicable to othur motive power, Frederick 
Wilkins, Euston-road, London.—31st May, 1876. 

2379. An improved apparatus for InpicaTino LEAKAGE in Sutps’ Houps, 
Charles Cousin, Antwerp, Belgium.—7th June, 1876. : 

2432. Improvements in CLEANING Seep and Rerrnino Ow, and in the 
treatment and utilisation of the residual products, and also in the 

Y or apparatus employed therein, parts of which improve- 
ments are applicable to other similar purposes, John Anthony Pols, 
Nye’s Wharf, Old Kent-road, Surrey.—1th June, 1876. 

2549. A new or improved apparatus for Prickine and Writinc by means 
of compressed air or gas, which is also applicable to other purposes, 
Henry Pattman Truemaa, Birmingham.—20th June, 1876. 

2575. Improvements in BLankets, ce Jones, Newtown, Montgomery. 

2577. An improved method for Proreutine Surrs or VessEts, and appa- 
ratus for such purpose, Charles Sprutt de Bay, Victoria-chambers, 
Victoria-street, Westminster.—-22nd /wne, 1876. 

2619. Improvements in Bate Tres, Daniel Cole Lowber, Warrington, 
Lancashire.- 24th June, 1876. 

2634. Improvements in Stoves and Furnaces for heating and ventilating 
buildings, Hugh Lewis McAvoy, Baltimore, Maryland, U.8.—20th June, 
1876. 

2639. A new or improved instrument or apparatus for Dressine and 
Skinning ANIMALS, Joshua Biggin, Fitzwilliam-street, Sheftield.—27th 
June, 1876. 

2658. Improvements in TeLescorEs, whereby they are rendered available 
for measuring distances, William Lloyd Wise, Chandos-chambers, 
Adelphi, London,—A communication from Wilhelm Klinkerfues, Got- 
tingen, Hanover. 

2660. Improvements in machines for ELevatine and Stackine Hay and 
Corn or other agricultural produce, Caleb Loader, Kast Pennard, 
Somersetshire. 

2664. Improvements in Mitt Furnaces used in the manufacture of iron, 
Job Tibbs, Tipton, Staffordshire. 

2666, Improvements in the means or apparatus for Drivinc Sewitna 
Macutnes, Latues, or other machinery, Martyn John Roberts, Bath. 
=, improvements in Dynamometers, Hermann Killiches, Lemberg, 
Galicia. . 
2670. Improvements in the Turoats of Sewinc Macutnes, William Robert 
Lake, Southampton-buildings, London.—A communication from Francis 

1), Ballou, Marlborough, U.S. 

2672. Improvements in Lamps and Lame Burners, William Robert Lake, 
Southampton-buildings, London. — A communication from Henry 
Albert Chapin and Sylvester P. Gilbert, New York. 

2674. Improvements in Canp.esTicKs, Robert Brown, Camden-road, 
London.—28th June, 1876. 

2678. An improved Door-KNockER, Richard Locke Johnson, Bury-place, 
Bloomsbury-square, London, 

2680. An improved WaterProorinc Compounp for skins and leather, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Paul Pansard, Paris. 

2682. Improvements in the construction and special application of 
Vatves, John Somerville, Edinburgh. 

2684. Improvements in Cocks, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Charles Juron, Lyons, France. 

2686. An improved Lip for Excreta ReceptTacues to facilitate the removal 
of the same, Joseph Harescough, Rochdale, Lancashire. 

2688. Improvements in Excavators, applicable also for other purposes, 
John Gwynne, Hammersmith ltronworks, Middlesex.—29th June, 1876. 

2600. Improvements in the manufacture of SuLpHaTE of ALUMINA, James 
Duncan and John Alexander Keina Newlands, Mincing-lane, London, 
_ Benjamin Edward Reina Newlands, Clyde Wharf, Victoria Docks, 

issex, 

262. Improvements in machinery for Dresstne and PREPARING SILK 
Waste and Tow, William Souter, Castleton, Lancashire, and Joseph 
Entwisle, Bury, Lancashire. 

2693. Improvements in Raitway Roturnc Stock and in permanent way 
for the same, St. George Lane Fox, Sussex-place, Onslow-gardens, 
London. 

2694. Immovements in the manufacture of Starcn, and in apparatus 
connected therewith, Thomas Henry Gray, Grant-road, Clapham 
Junction, London. 

2696. Improvements in CounTERPANES or QuiLtTs and in the manner of 
weaving the same, William ©'Hanlon, Manchester. 

26097. Improvements in AsTRoNOMICAL and SURVEYING INS‘RUMENTS, 
Patrick Adie, Pall Mall, London. 

2698. Improvements in machinery for Rottie Troy and Sree, and 
— metals and metallic alloys, James John Christie, Wigan, Lanca- 
shire. 

2701. Improvements in Buripines and Buripinc ConsTructions, and in 
ornamental and useful building materials and appliances, and in the 
means, mudes, processes, and hinery for facturing and pre- 
paring the said materials as merchantable articles, and in their use 
and application to buildings and building constructions, including 
walking surfaces and carriage or roadways, Thaddeus Hyatt, Gloucester- 
gardens, Hyde Park, London. 

27v2. Improvements in machinery for Screw THREADING Rops and Botts 
and for other purposes, Alexander Melville Clark, Chancery-lane, 
Lendon.—A communication from Bouchacourt et Compagnie and 
Armand Delille, Paris.—30th June, 1876. 

2703. Improvements in SiGNaLs and SiGNaLLine, Herbert John Haddan, 
ae London.—A communication from James Gordon, California, 

LS 








2704. Improvements in Unrrine or Comprntnc Iron and STEEL TOGETHER, 
and in the apparatus employed therein, Gerard Wenzeslaus von 
Nawrocki, Berlin.—A communication from Messrs. Asbeck, Osthaus, 
Kicken, and Company, Hagen, Germany. 

2705, Improvements in and applicable to Carpine Enotnes, William 
Spence, Quality-court, Chancery-lane, London.—A communication from 
Enrico Schoch and Rudolfo Ganz, Ziirich, Switzerland. 

2706. Improvements in Miners’ Sarery Lames, and applicable to other 
lamps, William Galloway, Cardiff, Glamorganshire. 

2707. improvements in the manufacture of SULPHATE of ALUMINA, James 
Duncan and Jobn Alexander Reina Newlands, Mincing-lane, London, 
= Benjamin, Edward Reina Newlands, Clyde Wharf, Victoria Docks, 
essex. 

2708. Improvements in Rotary Ex«uines, Joseph Monteith, Carstairs, 
Lanarkshire. 

2709. Improved MeasurinG TAPEs, 
Alexander Cunningham, Leith, N.B. 

2710. Improvements in the manufacture of WaTerrroor GARMENTS, 
Alexander Cunningham, Leith, N.B. 

2711. Improvements in Eases, and appliances for facilitating the 
practice of out of door painting, Joseph Beverley Fenby, Yardley, 
Worcestershire. 

= maroneans in Gasmeters, Alexander Gibb Henderson, Edin- 
burgh, 

2713. Certain improvements in Syrinces, HypRants, GARDEN Pumps, and 
other like implements, William Edward Fisher, Birmingham. 

2714. Improvements in apparatus for Srorprertnc Borres for containing 
gaseous and aerated liquids, Thomas Rulei Gilesgate, Durham. 

2715. Improvements in RoLLER Skates, John Gammon and William 
Clark, Brighton. 

2716. Improvements in the construction and arrangement of Steam and 
and similar Power Enorygs, applicable also for pumps, Joseph Edlyn 
Outridge, Swansea, Glamorganshire. 

2717. Improvements in apparatus for Tronine and Funisuine Linen and 
other fabrics, Charles Julius Ball, New Bridge-street, Blackfriars, 
en communication from Jules Decoudun, Rue de Montreuil, 

aris. 

2718. Improvements in apparatus to be employed in connection with ~ 
WATER-CLOSETS, Sinks, and other like communications for ventilating 
sewerage receptacles and excluding exhalations therefrom, Joseph 
Foster, Hook, Hampshire. 

2719. Improvements in RoL_Ler Skates, Thomas Rowland, Jordan, 
London. 

=. An improvement in Bicycies, John Fournier, Metksham, Wilt- 

re. 


and in manufacturing the same, 


2721. Improvements in apparatus for ConsumInG SMOKE and promoting 
combustion in the furnaces of steam boilers, Charles Mace and John 
Brewster, Sunderland. 

2722. Improvements in Fasrenine the Sores of Boots and SHors, and 
in uniting pieces of leather, cloth and other analogous articles, Thomas 
Morgan, Cockspur-strect, Charing Cross, London.—A communication 


from George Valentine Sheftield, John Fanning, and Frederick William 
Kalbfliesch, Brooklyn, U.S. 

723. Improvements in Mowrno and Reapinac Macurngs, William Wilson, 
Wood Hey, Bebington, Cheshire, and Joseph Battersby, Bedford Leigh, 
Lancashire. 

2724. Improvements applicable to the Sotes and HEELs of Boots, SHOES, 
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and Coos, for rendering the same more durable, Harriet Wadsworth, 
Manchester, - 1st July, 1876, 





2725, Improven ‘nts int P tus for Ks?TaBLisuine ELEctRic 
TELEGRAPHIC CoMMUNICATIUN with LicuTsHtps, partly applicable as 


moorings for other Pryse Protheroe, Surbiton, Surrey. 
2727. levovmnente Lg ‘ie casne of and apparatus for ConsuMING SMOKE 
and Economiste ban in Stream Borter and other furnaces, George 
2729. Improvements in apparatus to be employed in Presstne Corron or 
other materials, Alf Chapman, Liverpool, and James Watson, 

< on. 


K Lond 

2731. Im; ts in Harvesine Macuines, William Robert Lake, 
Southam -buildings, London, — A communication from William 
idward Kelly, New Brunswick, U.S. 


2733. Improvements in Prerarinc AspHatte, Brierley Denham Healey, 
Liverpool.—3rd July, 1876. 

2735, Improvements in apparatus for Lowartxa Surps’ Boats, William 
Robert Lake, South ton-buildings, London, commu 
from Thomas Thomson, Bluff Harbour, New Zealand. 

wa. Improvements in Uritisinc Sutpnuric Acrp Tar, John Calderwood, 


10" . 

2739. An im) od CoFFEE-PULPING Macuine, Alexander Melville Clark, 
Chancery-lane, don, — communication from José Antonio 
Mosquera, Caracas, South America, 

a Improvement in Fitter Presses, Samuel Henry Johnson, Stratford, 





issex. 

2748. Improvements in machinery for SHeartne or Ciiprinc SHeep and 
other animals, Captain William Michael Glynn Turquand, Denbigh- 
place, Pimlico, London, —4th July, 1876. 


Protected for Six Months on the Deposit of 
Complete Specifications, — 

2774. Impro ts in apparatus for Storprertne Borries or Jars for 
ConTalntnG AERATED or otker Liquips, John Le Guernsey. 
—ith July, 1876, 

2777. Improvements in Revo.tvine CyLuwperR Pistors, William Robert 
Lake, Southampton-buildings, London.—A communication from Owen 
Jones, Philadelphia, U.8.—7th July, 1876. 

2827. Improveme.ts in producing Motive Powrr, in the application of 
such improvements to useful poem, and in the apparz.tus necessary 
for effecting the same, Edw; enry Cradock Monckton, Fineshade, 
Northamptonshire.—1lth July, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 


2402. Sionaurnc in Raitway Tratns, Geor ;e Stapleton, Cockspur-street, 
Westminster.—11th July, 1873. i 

2392. Mowine and Reapine Macuines, William Wilson, Wood Hey, 
> ers a ei and Henry Burch, Bedford Leigh, Lancashire. — 
llth July, 3. s 

= Biuev rons, William Charles Cottrell, Hungerford, Berkshire,—9th 

ugust, 1873. 

2410. Icz, John Kyle, Glasgow, N.B.—12th July, 1873. 

2421, WeIGHInG, &c., Macuines, William Henry Baxter, Brixton Hill, 
Surrey.—14th July, 1873, 

2627. Burners, Albert Marcius Silber, Wood-street, Cheapside, London.— 
14th July, 1873. 

2669. Discuaratne Coat, John Imray, Southampton-buildings, London. 
—llth August, 1873, 

st aed Frederic Hinton, Lyme Regis, Dorsetshire,—15th August, 


=, rene, Robert Ulrich Etzensberger, Zurich, Switzerland.—16th 

uly, 1873. 

2490. Stream Enatnes, Alfred Hoyois, Clabecq, Belgium,.—19th July, 1873. 

2432, Rattway Rais, George Whight, Ipswich, Suffolk —15th July, 1873, 

2433. Grate Bars, George Whight, Ipswich, Suffolk.—15th July, 1873. 

2457. INKsTANDS, Paul Raoul de Faucheux D’Humy, Southampton- 
buildings, London.—l6th July, 1873. 

2468. Printina Surraces, &c., John Henry Banks, Lavender-road, 
Battersea, Surrey.—17th July, 1873. 

bee 4 > John Henry Johnson, Lincoln’s-inn-fields, London.—19th 

y, 1873. 

2497. Steam Borers, Henry Kesterton, Park-road, Moseley, Birmingham. 
19th July, 1873. 

2547. CLEANING Cory, &c., Hunter Henry Murdoch, Staple-inn, London. 
—26th July, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 

2506. Raitways, &c , Louis Dominique Girard, Faubourg Poissonnivre, 
Paris.—23rd August, 1869, 

2159, BReECH-LOADING Fire-arms, Henry Edward Newton, Chancery- 
lane, London.—17th July, 1860. 

2267. BREECH-LOADING Firr-arms, Edward Ginder, Aston-juxta-Birming- 
ham, —26th July, 1869. 
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Notices of Intention to Proceed with Patents. 


888. Agratep Liquips, Alfred Sowerbutts, Clevedon Villa, Station-road, 
Barnet. —2ad March, 1876. - 

07. BurLptNnes, &c., Edward O’Callagan, Croydon.—3rd March, 1876. 

946. ArtiviciAL Marsies, &., Emile de Laroque, Leadenhall-street, 
London.—4th Marek, 1876. 

950. ControLiine Steam, William Michael Rye, Oldham. 

954. Coat Tuns, Samuel Woodall, Dudley. 

969. ROLLER SKATES, George wy ford.—6th March, 1876. 

981. PReventine Incrustation, William Phillips Thompson, Lord-street, 
Liverpool.—A communication from Eugene Leloup. 

984. Borrte Storrers, George Kendal, Paddock, Huddersfield. 

989. Steam Pumps, Francis William Crossley, Great Marlborough-street, 
Manchester, and George Alfred Bridgett, Clifford-street, Mancheater.— 
7th March, 1876. 

993. Dry CLosrets, Charles Sydney Smith, Birmingham. 

1005. Atnk ReeuLatine Apparatus, Joseph Waddington and Walker 
Garside, Halifax.—8th Afarch, 1876. 

1026, Botters, Charles Herbert Holt, Huddersfield. 

1080. INDICATING DisTANCE TRAVELLED by Suips, Robert Henry Armit, 
Westminster-chambers, London,—9th March, 1876. 

=. Gas-Propucina Furnaces, Joshua Kidd, Dartmouth-strect, West- 
minster. 

1045. SpeeD-1npicaTorR, John Butler, Grosvenor-strect, and James Butler, 
Sevastopol-street, Belfast.—10th March, 1876. 

1057. WaTER-METER, Auguste Malfroy, Horsley-road, Rochester.—A com- 
munication from Francois Payre, — 

1076. Copyine Manuscripts, &., Francis Ward Monck, Bristol.—11th 
March, 1876. 

1091. Pocket ALARUMs, Edwin Powley Alexander, Sout 
ings, London.—A communication from Charles Frédéric 
—13th March, 1876. 

105. Wire Pecos, William Robert Lake, South ti 78, London. 
—A communication from Oscar le Grand Noble and Treat Timothy 
Prosser.—l4th March, 1876, 

1112. Reaprve Macuines, Ernest George Cook Bomford, Fladbury, near 
Pershore, and Henry James Hogg King, Newmarket.—l5th March, 


mpton-build- 
ietz-Monnin. 


bhisilat 





1876. 

1127. SEPARATING Macuines, John Sainty, Barnard Sainty, and George 
Hiscock, Wisbeach St. Peter's. " wid 

1132. Miners’ Sarety Apparatus, TLomas Dobson, Salisbury-strect, 
Strand, London. 

1140. Weartne Apparet, William Robert Lake, South ti gs, 
anemia communication from Salomon Wallerstein and Julius 
Meyer. 

1142. Livrine Jack, William Lloyd Wise, Chandos-chambers, Adelphi.— 
A communication from Emile Manier. 

1143. Meratiic Laces, &., Alexander Melville Clark, Chancery-lane, 
cannes. —A communication from Narcisse Alfred Helouis.—16th March, 
876. 

nes. Cuay Pire Rotts, John Liston, jun., Glasgow, N.B.—17th March, 
8 


hoilat 





6. 

1172. DistitLine Sprrrits, George Archbold, William John Cooper, and 
ped = Wauklyn, Charlotte-street, Fitzroy-square, London.—18th 
Morch, 1876. 

1194. Manuracrure of Nickxet, William Ro Lake, Southam - 
buildings, London.—A communication from Salle Garnier. 5%. 


1196. WarerPRoor Faprics, Alexander Melville Clark, Chancery-lane, 


London.—A communication from Francois Treyvoux and Joseph Neyret, 


—20th March, 1876. 
1210. Puppiine Furnace, Wiliam Robert Lake, Southampt gs, 
London.—A communicatio ‘ym Ernest Mennessier.—21st March, 
Unsworth, Manchester.—23rd March, 


= Y was wecpnuns Ways, Robinson Souttar, Liverpool.—24th March, 


nila: 





1876. 
1233. Lavina YARN Freres, 
1876. 


3876. 
1303. Evectric TsLrorapuy, Luis de Bejary O’Lawlor, Strand, London, 
— Nicholas Antonio Calvo, Grosvenor-gardens, Pimlico,—27th March, 
6. 
1320. Printinc Tetrararu Arparatos, Augustin Billet, Paris,-—28th 
March, 1876. 
1420. Dravent and Dust Excrcper, John Hall, Grantham, 
1425, Makino Cakes, Alexander Melville Clark, Chancery-lane, London. 
—A communication from he Washin, Nelson.—3rd April, 1876. 
1464, Feep-water Heaters, xander Melville Clark, Chancery-lane, 





London —A comraunication from Horatio Nelson Waters and Edmund 
1 oa Yaewe B 4 eine Abbot.—7th April, 1876. 
4 A im e - ’ 
1609. taser i illiam Robert Lake, Southam -buildi 
London.—A comm! —lith April, 1876. 


tion from Siegfried 
1638, Boots and SHoes, John wag Leeds. —19th April, 1 
1828, Pranorortes, John Charles Ward, Haverstock —lst May, 1876. 
1842. gh IystRuMeENts, John Charles Ward, Haverstock Hill. —2nd 
May, 1876. 
2096. Prime Movers, George Alexander Calvert, Liverpool.—lsth Muy, 


1876. 

eras © ce get a ae Robert Henry Padbury, Chancery-lone, London. 
_ lay, 1876. 

2264. Combine Woot, Robert Goldthorp Ackroyd, Abraham Ambler, and 
John Banks, Burkipshaw, near Leeds. 

2277. Wasuine Textice Fasrics, Thomas Evans and William 
Walsall.—A communication from Josiah Brown.—30th May, 1876. 

2344, TexTiLe Faprics, Joah Lodge, Hudderstield.—3rd June, 1876. 

2433, Cur-saits and Tacks, James Dimelow, Dukinfield,—13th June, 
1876. 

2568. Rerraioerators, &c., De Witt Clinton Smiley, Brooklyn. 

2570. Skates, Robert Charles Jay, Bayswater, Loudon,—21st June, 1876. 

2580. Heatinc Greennouses, &c., Rev. James Benjafield Wenn, Bungay, 
and Arthur Dashwood, Farnham.—2zad June, 1876, 

2584, ScREW PropetLers, Robert Wilson, Patricroft.— 23rd June, 1876. 

2618. RoLLerR Skates, Thomas Gla‘ 5 Barrow-in-Furness. 

2621. Got Parxts, &e., Maximilian Zingler, Buckland-terrace, Belsize 
Park, London,—24th June, 1876. 

oo Woot, &c., William Whiteley, Lockwood, near Hudders- 


e 

2630, Buoop-aLbumen, Charles Thomas Zingzitt Shaftesbury-terrace, 
Warwick-road, London, and Maximilian Yingler, Buckland-terrace, 
Belsize Park, London.—26th June, 1876. 

2663. HypRavLic Presses, Robert Wilson, Patricroft. 

2666, Darvine Sewine Macuives, &c , Martyn John Roberts, Bath. 

2669, Repuctne CEREAL, William Robert Lake, Southampton-buildings, 
London.—A communication from Van Buren Ryerson, 

2670. Sewine Macutnyes, William Robert Lake, Southampton-buildi 
London.—A conmunica' from D. 4 

2672, Lames, William Kobert Lake, Southampton-buildings, London.—A 
communication from Henry Albert Chapin and Sylvester P. Gilbert.— 
28th June, 1876. 

2690, Sutpmare of ALuMiNnA, James Duncan and John Alexander Reina 
Newlands, ee London, and Benjamin Edward Reina New- 
lands, Vi 

262, Sick Waste, &c , William Souter, Castleton, and Joseph Entwisle, 








diagrams when the boy, wore are working at high speeds, and it relates - 
pew to the pea or tracing the oe ee more purticularly to 
apparatus for carrying the paper on w the diagram is traced. 
<ne0. Sonate Frirrines, H. Halladay, Birmingham,.—Dated 17th December, 

‘ 


This invention consists of the combination of a metal ring or loop 
piece of metal, through the Sw part of which a longitudinal 
slot is pierced, the lower end a band of metal turned up in 
the form of a small ring through which is inserted the ring or loop. To 
this ring or loop is attached the leather tabs or other ends of the brace 
for buttoning or otherwise fastening to the t The top part of the 
slotted piece of metal is intended to be fastened to the back of the 
brace by means of a piece of leather or other material rough the 
slot and sewn or otherwise joined to the brace at the junction where 
the two parts of the brace meet that come each from the shoulder. 
4381. Cranes, K. Baillie, Isle of Dogs.—Dated 17th December, 1875 
This provisional specification describes cranes consisting of beams 
supported at one end on a centre support, and at the other by legs 
— can travel around a circular rail track. A crab traverses along the 
ms. 3 





— Scareue Anma.s, 4. Martin, Old Charlton.—Dated lith Deceinber, 
‘ 


Drives through a flexible shaft. 
4883. Wuecrts, H. La Fors, Mastricht. —Dated 17th December, 1375. 

This invention relates to imp’ ts in the arrang ts of the 
travelling wheels, axles, and apparatus connected therewith, of road 
locomotives and traction engines, for the purpose of enabling them to 
turn curves with ease and facility as they are travelling. 

4884. Jomine TeLroraPH Wires, W. Smith, Whars-road, City-road.— 
Dated 17th December, 1875, 

This provisional specification deseribes a 

ting together telegraph 





clamp of non-conducting 


material for wires covered with gutta- 





aseer 4 eo Noxious Insects, J. Loeser, Paris.~-Dated lith Decen* 
fy 
The ‘invention ‘consists in the use for the above purpose of 
gases or vapours produced by the combustion of a mixture of sul- 
ryt ee of potash, and indigo, to which may be added the vapours 
ne. 
438G@ Printino Macuinery, W. EF. Newton, Chancery-lane.—Dated 18th 
December, 1875. 
This invention relates to improvements in flat form cylinder presses, 
and consists in improved actuating and governing mechanism ; also im- 





Bury. 

2693. ‘Rouxmo Stock, St. George Lane Fox, Sussex-place, Onslow-gardens, 
London. 

2701. BuiLpinos, &c., Thaddeus Hyatt, Gloucester-gardens, Hyde Park, 
London. —80th June, 1876. 

2707, Sunenate of ALuMtna, James Duncan and John Alexander Reina 
Newlands, Mincing-lane, London, and Benjamin Edward Reina New- 
lands, Victoria Docks. 

2710. WaTeRPROor GARMENTS, Alexander Cunningham, Leith, 

2715. Rotter Skates, John Gammon and William Clark, Brighton.—lst 
July, 1876. 

2725, ELecrric TELEGRAPH, Pryse Protheroe, Surbiton. 

2729. Pressine Cotron, Alfred Chapman, Liverpool, and James Watson, 
Kensington,—drd July, 1876. 

2774, StorpPeRinG Borrves, John Leon Besnard, Guernsey. 

2777. Pistois, William Robert Lake, Southampton-buildings, London.— 

w A communication from Owen Jones.—7th July, 1876. : 

2827. Motive Power, Edward Henry Cradock Monckton, Fineshade.— 
llth July, 1879, 








All ha’ an interest in any one of such application, 
should leave deerme Sen in writing of their Shjections to such applications 
a. i ceaealaemca acai Patents within twenty-one daya of 
its date. 


List of Specifications published during the week ending 
Toth uly, 1876. 
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10d ; 4051, 10d. ; 4059, 1s. 2d.; 4104 Od.; 4114, 10d, ; 4116, 8d.; 4185, 4d } 4153; 
6c. ; 4164, 6d.; 4165, 10d.; 4166, 104.; 4175, 4d.; 4185, 18; 4196, 1a ; 4205, 8d.; 
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«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price pert enor Sums exceeding 1s. must be 
remitted by Post-office Order, payable at the Post-office, 5, High 
Holborn, to Mr. H_ Reader eonty eo Majesty's Patent-oflice, Houth- 
ampton-buildings, Chanvery-lane, don. 








ABSTRACTS OF SPECIFICATIONS. 
4870. Tramway Cars, R. Millr, Kilmarnock.—Dated 17th December, 
1875. 





The features of novelty which constitute this invention are :—First, 
mounting the boiler on the swivelling frame or bogie and outside the car 
body. Secondly, the means of supporting the inner end of the swivelling 
frame or bogie. Thirdly, the improved swivelling or steering gear. 

4871. Winixe anv Binpine Hats anv Bonnets, H. Griinbaum, Goswell- 
voad. —Dated 17th December, 1875. 

Two spindles each carrying a hollow globe or a drum heated by gas are 
mounted in a framework with jaws which open and close when operated 
on by a lever worked x a treadle arrangement or by steam power. 
Toothed wheels in gear with each other an = are also mounted on 
these spindles. A groove and projection is formed on one hollow globe, 
and a groove only on the other hollow globe. Motion is imparted to the 

lobes and toothed wheels by a cord passed over one of the pulleys and 
Griven by treadle worked by the operator's right foot, which leaves him 
both hands free, one to guide the bonnet or hat shape and the other to cut or 
clip the wire and ribbon. The ribbon and wire are fed between these 
globes and are kept in the proper direction by guides and by the ves 
and projection on the globes, and as the rm of the bonnet or hat s is 
placed between them the wire and ribbon is applied thereto, One side of 
the ribbon being first passed over a 5: containing gum, secures it 
and the wire to the shape as it is pressed between the heated globes or 
drums. 
4373. WeiauInc AND Measurine Liquips, F. Bolton, Weaste, Lancaster. 

—Dated 17th December, 1875. 

For the quick and accurate weighing of liquids the inventor makes a 
spring balance with a sliding dial or index plate. He also makes a spring 
balance or counterpoise balance without any marks on front plate, and 
instead of them he uses a weight at cach operation of weighing along 
with the vessel in which the liquid is to be weighed, and a movable finger 
or pointer working in the same slot as the finger in the spring or in a 
separate slot. He also makes a steel yard or beam with weigh pan at 
each end, and a sliding weight moving the whole length of the beam to 
balance a vessel piaced on either of the weigh plates. For the pare re 
of small quantities of hair oil and other oils he makes a glass vessel wit! 
a spout and valve and sliding pointer or pointers working on a rod 
attached to the glass vessel. 

4376. Srinnino anv Dovusiine, 7. Wrigley, Todmorden.—Dated 17th 
December, 1875. 

This relates, First, to a method of regulating the drag upon the bobbins; 
and Secondly, to an arrangement of spindles whereby the operation of 
doffing is effected whilst the machine is in motion. 


“077. Sream Boiters, 7. C. Fidler, Richmond.—Dated 17th December, 
1 r 


This invention relates to the application of steam power upon street 
tramways and underground railways, and in other situations in which it 
may be desirable to avoid the ction of smoke and noise, or to is- 

mse with the supply of fuel and air which is necessary in ordinary steam 

ilers, the main object being to obtain a supply of steam for a certain 
limited period of time at a nearly uniform preesure and without the com- 
bustion of fuel; and he does this by means of heat stored in 4 heater, 
whieh is contained in the fire-box or flue of the boiler and which is 
reheated at intervals or replaced by cther heaters already heated in a 
separate furnace in order to continue the supply of steam for another 
limited period of time. 
7s. Ventitatina Sewers, R, Parker, Bow.—Dated 17th December, 

1875. : 

The invention consists in the employment over a sewer shaft of a cowl 
constructed with its orifice directed towards the wind, so as to conduct 
5 ee ae Le poeta Po 3 and dilut- 

ing the gases, w’ en escape through gratings provided with hinged 
vanes or flaps for regulating their outlet. « 

379. Stream Enoiye Inpicators, J. H. Johnson, Lincoln’s-inn-flelds,— 

Dated 7th December, 1875. 
This invention has for its object adapting the indicator for ebtaining 


pr whereby the manipulation of and access to the various‘parts 
of such machines is rendered more facile; also improvements in the 
inking and feeding mechanism of such machines, part of which improve- 
ments are applicable to printing machinery lly. The i i 
means for actuating the cylinders of this description is designed for the 

uu) of insuring permanently a perfect register and to avvid the 
Habtiity to slur by causing the motion of the cylinder and type bed to 
exactly coincide, 


4387. Sewinc Macuines, @. Browning, Bristol.—Datxl 18th December, 
1875 





Oe 
This invention relates to omen in sewing m:chines in which 
a shuttle is used for carrying the locking thread, and more particularly in 
that class of machines where crank action is used for working the 
shuttle, The improvements consist, First, in means for holding the 
locking thread immediately after it has been passed through a loop of 
the vertical needle thread, and thereby insuring a tight stitch. Secondly, 
pe means for adjusting the tension of the two threads relatively to each 
other. 

Smoke-consumMiInG Furnaces, R. Morgan, Birmingham.—Dated 

18th December, 1875. 

This invention ists of an arrang it of the fire bars so that one 
half of them are attached to a revolving cranked axle, causing a rising 
and falling of the bars simultaneous with a backward and forward motion 
by which the fire is moved onward for the admission of fresii fuel and 
the formation of clinkers is prevented, the smoke being consumed in pass- 
ing over the fire, 


4889. Raisinc on Havwine Weicuts, FE. B. Ellington, Delahay-street, 
Westminster.—Dated 18th December, 1875. 

According to this invention a hydraulic ram or other longitudinal 
motor has mounted on its end two or more sets of sheaves over which 
are carried two or more sets of ropes, chains, or bands attached respec- 
tively and wound on drums of different diameters fixed on the shaft of 
a hauling drum. Each of the ropes, chains, or bands is provided at its 
free end with a stop which can be engaged at pleasure, and according as 
the rope, chain, or d belonging to a larger or smaller one of the drums 
is so stopped, the hauling drum will be worked with less or greater speed 
or througha less or greater number of revclutions by the same stroke of 
the ram or motor. 

4890. Ro.uine Stock or Ramways anp Tramways, W. Adams, Strat- 
ford, and J, Livesay, Westminster.—Dauted 18th December, 1875. 

This invention relates to means uf reducing the lateral oscillation and 
diminishing the noise of railway carriages and tramway cars by suspend- 
ing the carriage body from upright standards fixed on the underframe, 
thus allowing the carriage body to remain comparatively steady whilst 
the underframe oscillates. The body, instead of being suspended from 

prights, may have brackets projecting downwards with their ends sus- 
pended from the underframe, or may rest by rollers in concave curves or 
inclines. To strengthen the body, the transverse purtitions are framed 
in with the sides, the flooring being secured to both. 


4301. Concentratine SuLpHuRic Act, M. Prentice, Stowmarket.—Dated 
18th December, 1875. 

This invention relates to the construction and arrangement of vessels 
for concentrating liquids by evaporation, as for sulphuric acid, saline 
solutions, and the like, The vessels are made as shallow pans with their 
bottoms corrugated, to give strength and greater and more effective 
heating surface, and when the pans are of soft metal as lead, their 
corrugated bottoms are supported on similarly corrugated shects of stiffer 
metal or on bars of the same. In conducting the concentrating process, 
the liquid is made to flow from pan to pan either continuously or inter- 
mittently, the final concentration being, in the case of corrosive liqtids 
such as sulphuric acid, effected if required in platinum pans of like con- 
struction. ; 

4392. Pratinum Vessets, M. Prentice, Stowmarket.—Dated 18th Decem- 
7, 1875. 
This invention consists in plating the surfaces of platinum vessels ex- 
to heat or strain with copper or other comparatively cheap metal 
either by electro-plating or otherwise plating the platinum sheets before 
the veesels are made, or by plating the vessels themselves, renewing the 
plating when worn or damaged, and thereby giving strength and protec- 
tion to the platinum. 


4893. Improvep Cements, F. Dresser, Liverpool.—Dated 18th December, 
1575. 





These cements are used for the formation of articles and for surfacing 
and coating articles and structures either by themselves or with other 
materials, and for binding, consolidating, and agglomerating like or dis- 
similar substances. Magnesite is used with sal-ammonia, or with other 
agents, such as calcium, zinc, stannic, iron, or manganese chloride. 
4394. Castors, (. BF. Collette, Halliford.—Dated 18th December, 1875. 

Enclosing in a conical-shaped box, having an aperture at one end, four 
or more balls, one of which protrudes through the aperture without being 
able te fall out. The box is fixed to the bottom of the skate, chair, table, 
or other article, and the protruding ball forms a roller which will turn in 
in any direction without j ing 
4305. Vacuum Pans, A. Fryer, Wilmslow, Chester, and J. B. Alliott, Rad- 

ford, Nottinghan.—Dated 18th December, 1875. 





The improvements in vacuum pans consist in improved methods of 
forming the lower part of the a and inserting the heating tubes. At 
present the interior heating surfaces are usually com either of spiral 


worms throngh which steam circulates, or straight. tubes arran, 
much as ina multitubular boiler, the liquid to be evaporated occtipying 
the inside of these tubes, which are surrounded and heated by steam. In 
either case should a leak occur in any of tubes almost the whele of 
the pen saad bo pean Se eens oer mag == eg ype helpony the cir and 
steam pipes connected with it must be broken in order to remove the 
damag for repair, and thus any repair is costly in money and still 
more costly in time, trouble, and annoyance. 

4396. Srovea, F. Taylor, Sal ford.—Dated 18th December, 1875. 

The object of this invention is to construct a stove capable of heating a 
very num sm. irons, and at the same time so to 
arrange stove that it shall be handy but not in the way of the irons, 
nor make the laundry itself too hot, and that the waste heat therefrom 
— > utilised for the purpose of drying or airing clothes or other 


4307. Roucer Skates, W. Wright, Plymouth.—Dated 18th December, 1870. 
According to this invention inclined socket faces are formed upon a 
fixed part of an inclined faced bracket, and also upon a movable socket. 
The loose socket works upon a fixed pin and is returnable by a spring. 
4398. Leap Corrine anv Daitiise, #. Lawrence, Lancaster-gaute, Hyde 
Mie Object of the invoution is to atford increased facility § ving 
ol vention y in engra ‘ 
—- , or otherwise g ornamental, or other d or 
forms in motal, stone, glass or other materials. For this purpose a point 
or other suitable form of cutter, or ver, or drill, is applied to one 
end of a hollow rod or spindle which is capable of revolving in suitable 





bearings within another hollow tube, but projecting beyond such outer 
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THE ENGINEER 








the emplo 


ment of compressed air for expell- 
ing the mud from the tanks into which it is received from the dred, 
buckets, and conveying it by means of pipes or hose to the shore or else- 
where, 


4401. Cuancinc anp Drawixe Reroats, J. Steel, Glasgow.—Dated 18th 


December, 1875. 

The features of novelty which constitute this invention are :—First, 

of thinery or af tus wherein 

charge retorts substantially as set 

dly, hinery or apparatus wherein steam or com- 

air is used to draw retorts substantially as set forth. Thirdly, 
the improved means of opening and clusing retorts as described. 

4402. Movutvine Pires, B. Harlow, Macclesfleld.—Dated 18th December, 

1875. 

The features of novelty in this invention consist in constructing a 
metallic platform formed with a suitable recess in its upper surface corre- 
sponding,to the pattern to be moulded ; this platform being provided with 
a shaft and eccentrics or cranks whereby the patterii can be raised or 
lowered in the recess. The moulding buxes being placed upvn this plat- 
form in an inverted position are then rammed in with sand, and so each 
half of the mould is produced. Also consists in making several pipes, 
elbows, or bends together with chilled, flanged, socketed, or spigoted ends. 


4403. Cases ror JeweLery, &. Quin, Poland-street.—Dated 18th Decem- 
ber, 1875. 

This invention mainly consisis of improved methods of constructing 
the opening and closing of cases for containing the abovearticles. Inthe 
cases for jewellery, arm or arms are adapted to the said cases, whereby as 
the case is opened the same lifts the inner case ; and with regard to port- 
folios and so forth the arms are so made as to lift a flap to an angle as in 
ordinary desks. Various dified ar ts are described in the 
provisional specification. 

4404. Givmsastic Apparatus, W. L. Hunt, Chancery-lane.—Dated 18th 
December, 1875. 

This relates to apparatus to be employed in a novel and extraordinary 
gymnastic performance consisting in the shooting of the performer from 
a cannon so arranged and actuated by springs as to effect the desired 
object. 

4405. Desks, H. Jewitt, Kentish Town.—Dated 18th December, 1875. 

This relates to an improved desk or frame fur scholastic purposes, so 
arranged that a series of copies extend across and are held in a receptacle 
at the head of the surface upon which the copies are to be reproduced. 
4406. Locx-wasuers, J. 7. King, O.cton.—Dated 20th December, 1875. 

Free edged locking lips are raised from the metal of each washer 
between thé opening for the bolt and the outer edge or circumference. 
The washers are usually dished, the free edged locking lips being on the 
convex side; they may be flat and have said lips from one or both sides 
4407. Apserent Cicar Hoxper, £. J. Van de Velde, Poris.—Dated 20th 

December, 1875. 

This invention has for object the combination with and on the end of 
the cigar, at the end that is put into the mouth, of a cap or partial cover, 
plain or crimped or fluted, and about one quarter or one-third the length 
of the cigar. This cap is pi or perforated at its summit where it 
covers the end of the cigar, which is previously cut, it thus constituting 
a sort of cigar holder or mouthpiece. 

4408. Kivns on Furnaces, F. A. Cowell, Gunnisiake.—Dated 20th Decem- 
ber, 1875. . 

In cwrying out this invention a series of chambers are employed 
preferably in the form of an archway or tunnel, and formed by divisional 
walls, built transversely, exteuding through the crown of the archway or 
tunnel. Suitable apertures are formed at the lower part of the walls. A 
perforated wall is constructed at one end of each chamber, leaving a 
channel at the top. At each end of these channels are placed grate bars 
for the fuel, witb a dip towards the centre, a for the admission of 
éold air being provided for each set of bars. Below the floor line another 
channel is formed, provided with a damper. This sunk channei com- 
municates with a flue leading to the chimney, and is covered with blocks 
with interstices between them. A main flue runs outside the chambers 
and terminates with a chimney. Transverse fiues are also provided, sume 
of which communicate with testing and cooling vpenings on the top of 
the chambers, and lead into a main longitudinal flue. A drying floor is 
formed over these flues, which are provided with dampers. : 

4409. Virririep Biocks, F. A. Cowell, Gunnislake, Cornwall.-—Dated 20th 
December, 1875. . 

The object of this invention is to produce blocks, bricks, and other 
articles used in the construction of footways, roadways, sewerage works, 
reservoirs, tunnels, docks, fire and water-proof buildings, and building 
and architectural purposes generally, that stall be readily and economi- 
cally brought by the process ef manufacture into a non-absorbent and 
vitrified condition, and that shall be of specially convenient forms for 
some or all of the above-named purposes. 

4410. Cuancine THE SuutTies iv Looms, 8. Jackson, RK. P. Kay, N 
Dearnley, and T. Stafford, Droylsden.— Dated 20th December, 1875. 

The pattern chain acts upon a rod which imparts an intermittent 
revolving motion to a ratchet wheel. A star cam-wheel fixed to the 
ratchet-wheel alternately raises and lowers a rod upon which the drop box 
is fixed. The plates of the 2huin are linked together by means of rings 
with square abutting ends. 

4411. Suaar Cane Mitts, J. @. Chapman, Liverpool.—Dated 20th Decem- 
ber, 1875. 

The object of this invention is to dispense with the returner bar in 
sugar cane mills, and the provisional specification describes the employ- 
ment of two independent pairs of rvils. The cane after passing through 
the first pair slides down an inclined table to a carrier which conveys it 
to the second pair. The only friction or strain which takes place is that 
due to the crushing of the cane, and this is taken by the bolts and wrought 
iron caps. , 

4412. Skatine Rinks, J. Gamgee, Chelsea.—Dated 20th December. 1875. 

This invention relates to the artificial production of ice surfaces for 
skating upon, and the provisional specification describes the employment, 
in lieu of a saline solution, of a liquid such as glycerine, which will not 
vongeal above 0 deg. Fah., such liquid being caused to flow beneath a 
hollow metal surface upon which the water to be frozen into ice rests ; 
also the employment of elevated reservoirs or accumulators of cold to 
keep the metal space beneath the ice always full of the glycerine or 
liquid ; also supplementing the power of a freezing machine by immersing 
the glycerine in a metallic vessel containing ice and a refrigerating salt ; 
also where machinery cannot be erected, employing ice with refrigerating 
salts to cool the glycerine or other liquid ; also increasing the density of 
the ice by applying pressure thereto ; also causing currents of cold dry 
air to pass over the surface of the ice, and the employment of covers 
stretched over the ice to confine such currents to the surface. 

4413. Rotver Skates, £. B. Lawb, Manchester.—Dated 20th December, 
1875. 

This invention consists in a method of interposixg an elastic medium 

between the rollers and the sole. 


4414 Gas Furnaces, §. Godfrey and R. Howson, Muddlesbrough-on-Tees. 
—Dated 20th December, 1875. 

This invention relates to that class of furnaces in which the gas is 
inflamed by means of forced jets of air. The leading general features of 
the invention are common to both rotating and stationary furnaces, but 
the improvements comprise modifications demanded by each variety. 
The axes of rotating furnaces ye Ag horizontal or inclined. In the 
former case a barrel is employed which is open or partially open at each 
end, and one or more tuyeres or gas burners is or are applied at each end so 
as to cause the jets of air and gas to meet in the middle of the barrel or 
th bout, and to impinge against one another. The products of com- 
bustion are allowed to escape between the burners and the end or ends of 
the barrel, the ordinary flues and chimney being dispensed with. Where 
the barrel revolves at an angle, one end of it is stopped and the other 
open, and the burners, which may be one or more in number, are placed 
at the open end. When, however, there are more jets than one, they are 
by preference placed angularly to one another, so that the jets may 
impinge together at a focus. No chimney is employed. In this inclined 
arrangement a parallel barrel may be employed. The furnace barrel 
having one closed end may even be worked horizontally, provided the 
lining is made thicker near the orifice than in the interior, or provided a 
movable slab is placed against the lower part of the opening to prevent 
the contents from flowing out. In this way also a horizontal furnace 
with a burner or burners at both ends may have its casing parallel In 
both the above cases (horizontal and inclined) the burners may be con- 
structed to draw back from the openings, or the barrel may be made to 
draw away from the burners for access to the furnace, &c. In the hori- 
zontal construction it is erred to arrange the burners to draw back. 
In the angular construction by preference the barrel is mounted on a 
horizontal axis and provided with a counterpoise, and with the axis is 
combined apparatus, by operating which the barrel can be tilted over to 

the contents. In applying the invention to stationary furnaces 
a vertical arrangement of burner and receptacle mes the most con- 
venieat, but still the same system is applied whereby the ordinary 
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q a ry may be protected from the 
noxious gases; this can be done by means of simple screens or hoods. 
The size of exit ‘ings b the bi and the ci fe of 
the furnace mouths is adjusted di i ti of 





The gas may be made by the “Si 

Fig gas stored in holders. The 

the provisional speciticati 

4415. Rotatinc Popp.ine Vesszts, J. H. Johnson, Lincoln’s-inn-jields.— 
Dated w0th December, 1875. ; 

The invention consists of a method of maintaining the overflowing 
cinder in a friable condition, preventing it from building up regularly, and 
grinding it between and discharging it from the joints of a rotary 
puddling vessel. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OfHER DISTRICTS. : 


(From our own Correspondent.) 


THE quarterly meetings have resulted in the distribution of orders 
which have produced a sensible effect upon the li-t of specifications 
previously in hand. At a time when so little is being done 

erally, any increase is perceptible, not to say acceptable also. 
The aggregate, however, of the orders obtained as the result of the 
quarterly meetings is not very considerable ; and the instances are 
few in which concessions have not had to be made to the demands 
of purchasers. It is only when first-class iron is needed that 
buyers are compelled to concede to makers’ terms. Merchants who 
had held over specifications for such qualities have had no alterna- 
tive but to give them out on a basis of £9 for marked bars. The 
marked houses are much better off for the present than they were, 
but in no case has the order related to large quantities. 

In trurb, neither low nor high priced iron is being bought at all in 
advance of consumers’ immediate requirements. This is the more 
striking in relation to the poorer qualities, since such kinds are 
decidedly easy all round. Quotations have come to my knowledge 
which, compared witi: £9 as the crucial quotations for marked bars, 
are quite remarkable. I am within the mark when T say that 
Staffordshire bars capable of being well worked upon the anvil are 
being sold by South Staffordshire firms at £6 10s. per ton. 

Here it will be seen we have a difference of no less than 50s. 
between maximum and minimum quotations for bars—quotations 
which regulate the prices affecting all the other products of the 
mill and forge. It should not therefore be cause for surprise that 
the market is looking for more ease upon best iron. That this 
ease will come—if it comes at all—early in the current quarter is 
unlikely ; but that it is probable, if not before, certainly at the 
Sukediies quarterly meeting, there are merchants of much experi- 
ence in the South Staffordshire iron trade who boldly maintain. 

Neither at the works producing best, nor those which turn out 
inferior iron, is the demand anything like what it usually is at this 
time of the year. The work in hant runs mainly upon best bars 
and plates, with common bars and strips and medium sheets, The 
necessities of makers of strips, for instance, are indexed by the prices 
at which some of them are accepting orders. Among the most 
recent quotations for this class of iron is one under £6 delivered at 
works in this neighbourhood. The iron will be used for gas tube 
purposes chiefly. 

The consumers of the products in whose manipulation this iron 
is required, get daily the benefit of these steadily increasi 
reductions in finished iron. Cut nail makers vary their quotation x 
with a frequency which would seem to be almost simultaneous with 
every purchase of sheets and strips. One week we have a reduction 
of 3d. a bag, and another week a reduction of (d. per bag in cut 
nails, till now the rates for this article stand at, in wholesale 
transactions, £11 per ton for all nails above 3in., and £10 15s. for 
brads. These yvotations are £4 under the maximuin of those 
which have ruled in the past few years. Gas tubing likewise has 
by most makers been varied in a similar fashion. In some cases 

terations have brought a fair amount of new business, but in the 
majority the increase has been only slight. Nay, those tube 
makers who are best known for the excelleuce of their quality, and 
whose prices have least varied, are those who, of the two, re just 
now best employed. 

Pig iron is abundantly on offer, and in all but best all-mine Staf- 
fordshire qualities, vendors have to m+et the views of buyers, if 
they are to succeed in booking sales. When this is done with 
moderate freedom, a fair number of transactions result. It is the 
statement of an agent who is in a position to humour the’ market 
that he has sold, as the result of the quarterly meetings, about 
9900 tons of pigs. Such instances are believed 10 be few. So large 
are the quantities of hematite iron of various qualities upon offer, 
that one agent in this district is known to be prepared to accept 
orders for no less than 20,000 tons. 

Lincolnshire and other all-mine pigs are freely tendered, and 
may be bought, in some cases, at as low as £3 per ton, long weight, 
delivered. Excellent Staffordshire, all-mine, keeps strong at 
£4 5s. Between this and 50s. a ton for cinder iron, of Staffordshire 
make, there is a wide difference, Whilst, however, all-mine 
Staffordshire is firm at quotations, cinder is weak and admits of 
negotiations. 

Much concern is expressed as to the news from the Cleveland 
district touching financial disasters in connection with the iron 
trade of that district. South Staffordshire, it is pointed out, was 
hardly ever in so sound a monetary condition as now. Payment 
by bills instead of being, as it once was, almost the rule, is now 
scarcely more than the exception. 

This district is not likely to be at all seriously influenced by what 
seems inevitable if the creditors of the leading frm affected 
should not have been able at their meeting—which is being held in 
York this day—Thursday—to see their way to an adjustment of 
the difficulty. Of that firm the furnaces have been already put to 
a standstill. 

The committee of the Ironmasters’ Association have made their 
arrangements for producing evidence before the parliamentary 
committee upon Mr. Macdonald’s Workmen’s Compensation Bill, 
and it is likely that one or more of the witnesses will be examined 
at an early sitting. 

It was being stated on Change in Birmingham to-day, and also 
yesterday at Wolverhampton, that Mr. Naylor, up to recently, 
so long well-known in connection with the managerial department 
at Messrs. Bagnall’s finished ironworks, was about to occupy a 
similar position in connection with the business of Messrs. G. B. 
Thorneycroft and Co., of Wolverhampton. I have, however, 
authority for saying that though there have been negotiations 
between that firm and Mr. Naylor, yet that they have fallen 
through, and that the services of Mr. Naylor are not therefore to 
be transferred to the Wolverhampton firm in question. 

The position which Mr. Naylor occupied at Messrs. John 
Bagnall and Sons is, it is reported, likely to be soon filled by Mr. 
James Scattergood, the general manager of the Stour Valley 
Works, Spon-lane, West Bromwich, belonging to the Patent Nut 
and Bolt Company. 

Coal is very abundant, and the pits have very little to do. 
Advantage is being taken of the quiet time by manufacturers and 
others to lay in. stocks for household consumption, which will 
carry them through the winter. By this arrangement a few 
shillings per ton is saved and something is done to prevent the 
threatened increase of prices in this quality of coal, when early 
winter has begun. Forge proprietors do not find that the forge 
coal offered at 7s, per ton is of much value to them ; they prefer 
the qualities for which they have to give from 7s, (id. to 8s, 6d. 
and in a few instances even %s, per ton. 


ad 


with ont Oe Dearne ore howe Genet ; 


of the Coalmasters’ Association, 


the men, after considering the 
extend the working hours, 
ag rere a nerall in great request, thou h cultivating 
ge-tools ge ly are not in grea’ oug. 
tools required by colonial planters are still affor ing a amount 
of work at the manufactories. The Chilli pany, 
Limited, are preparing to add to the making of finished iron on 
their premises the making of edge-tools. Moreover, great quanti- 
ties of edge and cultivating tools are turned out by Messrs. 
Edwards and Son, by the e Edge-tool Company, both works 
having recently augmented their productive machinery ; and by 
Messrs. Perks. The high class of edge-tools made by the chief 
Birmingham firms are in better request than the tools of a medium 
kind more largely produced in Wolverhampton. 

At a meeting of the board of directors of the Patent Nut and 
Bolt Company, Limited, Birmingham, an interim dividend at the 
rate of 5 per cent. per annum has been agreed upon for the half- 
year ending the June, payable on the 28th inst. 

Between fifty and sixty of the hands at. the ammunition works 
of Messrs. Kynoch, at Witton, have struck against a notice to the 
effect that the firm intend that all damages by carelessness or inat- 
tention chall be made good. 

Mr. Joseph Stones, the senior partner in the firm of Messrs. 
Stones, ironmasters at Smethwick, was on Tuesday, at the Stafford 
Assizes, acquitted direction upon the charge of manslaughter, 
roar | out of the boilér explosion at his works on the 29th of 

arch, 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE iron trade of this district continues in an exceedingly 
depressed condition, and rumours of impending failures in the 
Middlesbrough district caused a very unsettled feeling at the 
Manchester weekly meeting on Tuesday, the result being that 
business was again restricted to the narrowest possible limits, and 
prices ruled low. For Lancashire brands of pig iron, although 
nominally the list rates are the same as those last quoted, makers 
would be willing to accept ro ranging from 56s. 6d. to 57s. per 
ton for No. 3 foundry, and 55s. to 56s. per ton for No. 4 forge, 
delivered into the Manchester market; but at these figures 
buyers do not seem disposed to give out orders, although 
for about 1s. per ton lower there have been some considerable 
offers. These, however, makers have declined, and it 
would appear that they have now reached a point beyond 
which they are not prepared to go, and one of the largest firms in 
this district have this week blown out another of their furnaces 
rather than accept orders at the low prices which consumers offer. 
Indeed, the general feeling is that it would be better to close the 
works altogether rather than enter upon a course of trade which, 
with the present cost of production and the prices obtainable in 
the market, would inevitably result in a heavy loss. The large 
orders for steel rails, the most extensive being on account of the 
Great Western, which are at present in the market, have led to a 
number of inquiries for Bessemer hematite pig iron, in some cases 
for deliveries into next year; but for such long forward engage- 
ments makers are averse to quote. For Middlesbrough iron 
delivered into this district, the quotations range about 53s, 9d. per 
ton for No. 3 foundry ; 51s. 9d. tor No. 4 foundry, and 50s, 3d. per 
ton for No. 4 forge, with, however, very little business doing. In 
the finished iron trade there is no improvement, the demand being 
exceedingly limited, and although there have been no official reduc- 
tious, prices are easier than before quarter-day for good specifi- 
cations. Staffordshire and Sheffield bars delivered into this district 
could be obtained at £7 2s. 6d., and Middlesbrough and Lanca- 
shire bars at £6 17s. 64. to £7 per ton. 

The agitation to which I referred in a previous report that is going 
on in one or two districts for a return to the ten-hour system in 
the engineering trade, has led to inquiries being made as to the 
feeling of Lancashire firms in this direction. Some of the large 
Lancashire firms are decidedly favourable to such a step, but as 
yet no action has been taken, although it is not improbable the 
matter may be brought forward at the next meeting of the Iron 
Trades Employers’ Association. Asa proof that some change is 
necesssary in the engineering trade of this district, I may state, on 
the best authority, that many of the firms have discharged fully 
25 per cent. of their working staff, and in some cases the number 
of hands employed has been reduced 50 per cent. Cotton 
machinists, who constitute one of the leading branches of the 
engineering trade in this district, have very little in hand beyond 
a few shipping orders, and the large shipbuilding yards at Barrow 
and Birkenhead are what may be termed in a state of suspended 
animation. 

The general depression in all the chief coal consuming branches 
of industry prevents any immediate prospect of improvement in 
the coal trade of this district. Supplies of all classes of round 
coal continue very much in excess of the demand, and where sales 
are forced lower prices have to be taken. In the Manchester 
district stocks are accumulating pretty heavily both at the pits 
and in the yards, but the leading coal-owning concerns do not seem 
disposed at present to make any move in prices. In the Tyldesley, 
Wigan, St. Helens, and neighbouring districts trade is very flat, 
but prices show no very material change, the average pit quota- 
tions in the Wigan district remaining about 11s. to 12s. per ton for 
best Arley mine ; 9s. to 9s. 6d. for common sorts; 9s. to 9s. 6d. for 
Pemberton four feet ; 8s. to 9s. for ordinary Wigan screened gas 
coal; 7s. to 7s. 6d. for common coal ; 5s, 6d. to 6s. for burgy ; and 
3s. 6d. to 4s. 6d. per ton for slack. 

There have been more inquiries in the shipping trade during the 
past week, and a few sales have been made for coastwise shipments, 
with a few speculative lots for the East on account of the war, 
but prices still rule very low. 

Notwithstanding the agreement to accept the reduction of 15 per 
cent. in South West Lancashire, many of the miners have not 
returned to work until the notices expired, and in the St, Helens 
district the men employed in some of the | pene seams are on strike, 
but there is little doubt the masters would prefer closing their pits 
for the present to making any concession, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE tropical temperature of the —_ week has to a great extent 
hindered work at such few establishments in this vicinity as have 
the exceptional good fortune to have any orders in couse of execu- 
tion. On Friday last the heat was so intense that the puddlers 
had to cease operations for several hours, it being to all intents and 
purposes impossible for them to pursue their avocations. 

In hardly any respect has the past week brought about any 
alteration worth noticing, either in relation to prices or to demand. 
There have again been several sales of various sorts of pig iron, 
mainly, however, of foundry qualities, at prices ruling on the 
average of the past fortnight. Hematitesand all other Bessemer 
descriptions are steady in price also. 

Merchant irons are totally unchanged in price, and are almost 
wholly neglected by the “‘ ought-to-be” buyers. Very few descrip- 
tions of local production are changing hands, there being only a 
very slight me indeed for certain kinds of bars suitable for steel 
converting purposes. 

In the Leeds district the depression of trade is quite as severely 
felt as it is inthis immediate vicinity. The latest monthly report 





of the Leeds Chamber of Commerce states that ‘‘ there does not seem 
to be any resumption Of activity in the heavy branches of the iron 
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trade, and the cut nail makers have also experi- 


said 
enced a falling off in orders,” All this and more, probably, might | 


be said of the 
‘ North Derbyshire. Many of the] houses 
a iv ery a eee teal in 
all kinds of castings, and many of them have a reputation for 
goods, as well asfor builders’ requisites, girders, &., but nore of them 
at thepresent juncture are even half employed, and mostare thinning 
out the number of their workmen. A sad illustration of the depres- 
‘sion was furnished on Tuesday by the finding of a man’s body in the 
Sheffield Canal. In the pocket was found an intimation from the 
Renishaw Ironworks giving fourteen days’ notice to leave his work 
asa fitter. On all sides the most exact and minute economies 
are being enforced, and it is hardly too much to assert that if no 
¢ takes place within the next six months, by the end of that 

half the whole producing power of the district will be laid 
off. In many branches of industry the shoe is already pinching 
most painfully, and there are not wanting rumours as to the 
stability of more than one ironworks and colliery concern within a 
radius of twenty miles or so. 

It is in the coal trade, however, that the most serious state of 
things is likely to come about, the output being now treble the 
demand, whilst many of the collieries have been sunk at the most 
enormous outlay of capital, One or two collieries are already 
closed and preparations are being made for closing several other old 

its, which cannot be worked ata profit at ng Cues 

here is now also an prema 3 keen competition between. the 
local coal-owners and those of Northumberland and Durham for 
the London trade. The northern proprietors have the great advan- 
‘tage of sea freights to the metropolis, by which, begs 
the relative distance is so. much greater, they save fully 
2s, per ton, as compared with the railway rates from this 
district. Railway carriage and wagon hire from South York- 
shire to London amount, to fully 10s. per ton, besides the 
terminal charges for the tax and delivery, so that the hard 
Barnsley coal put into London at 23s. per ton does not leave much 
profit either for the merchant or producer. Last month’s traffic 
statistics show very plainly the serious falling off of traffic of this 
class over the chief lines of railway. During the month of June 
the Midland carried 124,942 tons; the London and North-Western, 
96,823; the Great Eastern, 53,649; and the Great Northern, 
48,827—the lowest total ever yet accredited to the Great Northern 
in any single month. Some of this very marked diminution is, 
of course, owing to the miners’ strike prevailing during part of the 
month, The Derbyshire pits had got to work much earlier than 
those in Yorkshire, so that the Midland return shows well by 
comparison. Whilst on the subject, I may add that there is again 
some rather vague talk about a “‘new and direct line of railway,” 
chiefly in the interests of the iron and coal masters, between 
Yorkshire and London. The subject has frequently been men- 
tioned of late, and a scheme has been drawn up, showin the 
estimated cost to be something like £4,775,000. There is no doubt 
that the majority of the coal-owners would be favourable to such 
a scheme, if properly elaborated and worked out, but I am by no 
‘means certain that many of them would care to invest in it very 
largely in the teeth of the opposition of the Great Northern and 
Midland Companies. 

With regard to the proposed return to the ten-hours system of 
working, there does not appear to be, as yet, complete unanimity 
amongst the employers of labour. All are quite convivced that 
the change is in every sense desirable, but some of them—includ- 
ing two or three concerns of great magnitude—are not in a position 
to risk a strike. The Iron Trades Employers’ Association again 
met in Leeds last week, and reports were read from all parts of 
Lancashire and Yorkshire, favouring the proposal to re-establish 
the ten hours. Nothing definitely was settled, but it was tenta- 
tively resolved that the retrogression, if enforced, shou!d be pri- 
marily applied to the engineers, ironfounders, machine makers, 
and shipbuilders, 

On Monday a general meeting of ironworkers’ delegates from all 
parts of South Yorkshire was held at Rotherham, in relation to 
the dispute which has now been in existence for some months at 
the Swinton Ironworks of John Brown and Co., Limited. The 
men were asked to accept a general reduction of sixpence per ton 
in puddling prices, but they resisted, and have since stood out, 
with the assistance of their trade union. 

The long-standing dispute between the miners of the Manvers 
Main Pit and their employers has at’ length been settled. The 
basis of the settlement is of some interest as the culliery is one 
of the few worked on the “long wall” system in this distgict. 
The prices mutually agreed upon are the following :—North side 
of the engine : mx | heading. 13s. 1d. per yard; broken heading, 
13s, 1d. per yard ; boards, 9s. 11d. per yard; fly boards, 8s. 9 
per yard; cuttings in the benks, with two fast ends, 2s, 3d. each 
end ; headings in posts, not more than 20 yards thick, 8s. 10}d. 

er yard. South side: end headings, 10s. 94d. per yard; dry 
oards, 8s. 54d. per yard ; fly boards, 7s. 3d. per yard; slits up to 
20 yards, 10s. 9d. per yard; starting places, with a feather edge, 
5s, per yard until four yards of face is gained, and 2s, 3d. after- 
wards ; side loose heading on the side of old levels, or boards, or 
covering ‘‘benks” when fallen in, 5s. per yard; cuttings in 
“‘benks” two fast ends, 2s. 3d. each end ; for all coals sent out of 
the long wall work, 16s. 6d. per score, with riddles ; for all coals 
sent out of ‘‘benks” on the old system, namely, leading 
places and following up “‘benks,” 153, 10d. per score ; 
shift works in headings, 6d. per yard, and 5d. per score ; 
shift work in benks 5d. per score, and where |two men are 
pes ac in 10 or 12 yards of benks only 5d. per score extra ; 
side taking off in places driven either half-end or board, 2s. per 
yard ; road turning in cross gates, 3s. 3d. if turned under 4 yards, 
and 4s, 4d. if turned at the end of 4 yards; round turn laying, 
first time, 1s. 6d.; square turn laying in the long wall where the 
road has to be broken, 2s. 2d. each time; cutting softs, either 
‘broad or end, 6d. per yard ; barsetting, 1s. each, 7ft. long ; tram- 
ming new clogg in benks, 3d.; opening doors and timber tramming 
in, ld. per score each ; for slack, when required to be sent out, 5s, 
per score, or 3d. per corve; packing, when done by the colliers 
themselves, 3s. per yard ; if a collier is called off to day-work, to 
be paid 6s, 2d., and the day men 5s. 2d. per day. 
t the Edmunds and Swaithe main pits the disputes with the 
men are still unsettled. 








THE NORTH OF ENGLAND, 
(From our own Correspondent.) 


In no essential feature has the iron trade of the North of 
England altered or improved since the date of my last report. 
There was a large amount of gossip indulged in on ’Change this 
week concerning the rumoured insolvency of a number of firms 
interested in the North of England iron trade, and —— of 
one large iron-making firm having its head quarters at Middles- 
brough. To some extent I have reason to believe that these 
rumours are well founded. One very extensive firm in Cleveland 
has for months past been in serious difficulties, and is even 
now so much embarrassed that bankruptcy is feared on all 
hands. A committee of investigation has been appointed 
to look into the affairs of the firm, and I believe that at the 
instance of the bank, an attempt will be made to transfer 
its large works to a limited liability company. Generally 
speaking, however, this state of matters has exercised no material 
influence on trade. It is not a new scare, although it has been 
revived with more seriousness than before. It is hardly necessary 
to add that, if a failure should occur, it will create serious compli- 
cations in the Cleveland district ; and a number of the capitalists 


ding industries of the whole of South York- | 





| 
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have al'ied themselves in an effort to prop up the concern until the 
t can be tided over. 


which is a great ier, d 

into stock. No. 3 is still officially quoted at about 45s. 6d. per 
ton. The prospect of several additional furnaces being thrown 
out is held by some to be an omen that prices will not further 
recede, and merchants are talking of buying for the rise. Little or 
ae however, has yet been done in this direction. 

The failure is announced of Mr. H. N. — of Darlington, and 
Penrith. Mr. Spark was at one time largely in the iron 
and coal trades of Durham, and was a partner with the late Mr. 
Joseph Love in the Shincliffe and Inkermann collieries, Of late 
years he has carried on collieries at Workington, and lead mines in 
Cumberland. His failure is said to have been induced by the 
ry ape ned of Mr. John Henry Garbutt, The assets are reported 
to be almost equal to the liabilities, 

The rail trade does not improve, and the majority of the mills 
employ . on this branch are idle in the North of England. It is 
different, however, with plates, which are in tolerably active 

uest. More shipbuilding orders are coming into the district, 
and this is regarded as a hopeful sign, Only this week Messrs. 
Palmer and Co,, of Jarrow, have secured an order for the construc- 
tion of three torpedo vessels, with their engines, for the British 
ot See in addition to the six gunboats they have already on 
and. - 

This has been a great week on the Tyne. The new swing bridge 
erected immediately below the high level, in lieu of the old way 
between Newcastle and Gateshead, has just been opened, and 
found to answer its purpose admirably. The first vessel that 
passed through the bridge was the Europa, an Italian transport, 
which passed up to the Elswick Works of Sir W. G. Armstrong 
and Co., to take on board the 109-ton gun just constructed by that 
firm for the Italian Government. The gun is the first of half 
a dozen of the same size and calibre that are being made by the 
Elswick firm for the Italian Government. The gun was lifted 
from the jetty into its position on board the Europa by the 120-ton 
sheers prea specially for the purpose, and the proceedings passed 
off without any hitch or accident. 

Another event of a very different character has this week | 
happened on the Tyne. The Improvement Commissioners of that 
river recently made application to parliament for power to levy 
increased taxation on river shipping for river purposes. Their 
application was refused by a parliamentary committee on the 
ground that the works Schl 4 to be executed by the commis- 
sioners were unnecessary, and hence the latter have been deprived 
of the funds necessary to enable them to carry on their extensive 
operations, which comprise the completion of the Coble Dean Dock 
at Shields, on which upwards of £140,000 have already been 
expended, the removalof Bill Point, a great obstruction to the navi- 
ration; and the dredging and improvement of the channel as far up 
as Blaydon, six miles above Newcastle. Hence also the commis- 
sioners have been compelled to discharge the whole of their work- 
men, about 1600 except those employed in the construction of the 
two piers at the mouth of the Tyne. It is justly regarded as the most 
signal check that has ever happened to the Tyne Commissioners 
in the whole course of their exceptionally progressive career, and 
its worst effect will be the deterioration and depreciation of the 
work alr ady executed, 

On Monday, an examination of candidates for certificates of com- 
petency under the Mines Regulation Act took a at Darlington, 
the examiners being Mr. A. L. Stevenson, of Durham, and Mr. 
John Forman, president of the Durham Miners’ Association. 
There were about twenty-five candidates present, and the e: i 


There is no alteration 


considerablé size. In the eastern districts the demand for 
shipment has somewhat improved since last week, but the home 
market is we ’ line. 


with prices showing a tendency to decline. 

ers of the Miners’ Association took advantage 
of the holidays to get up a meeting in behalf of the union, but it 
turned out a comparative failure. For months the association has 
been leading a poor, s' ling existence, The office bearers and 
the executive committee have been making strenuous efforts to 
keep the society together, but the colliers lost confidence in its 
powers to better their condition, and have consequently—many of 
them—allowed themselves to fall out of membership. Only £20 
of the funds remain in the bank. The meeting was held in the 
Brandon Hotel on Saturday, but though intimation was made in 
calling it that those who did not come forward and pay their con- 
tributions would lose all claim on the association, the attendance 
was but small. One of the speakers urged upon those pre- 
sent that the miners, having recently got lessons they 
would not soon forget, should now make an effort to unite them- 
selves together in council and in conference; but the meeting 
separated without having come to any conclusion with reference to 
the union. A delegate meeting of the Fife and Clackmannan 
miners has been held at Dunfermline, with the object of consider- 
ing the new contract rules which the employers propose to substi- 
tute for those now in force. From my last letter it would have 
been observed that the principal objection the miners take to these 
new rules is founded upon a fresh clause, which requires ‘“em to 
work eleven days per week, when the masters deem that ne. ssary, 
instead of ten days, which is the maximum time under present 
contracts. At the meeting a strong feeling was expressed against 
the. new rules, but it was ultimately agreed to intimate to the 
colliery owners by circular the acceptance of the notice posted up, 
suggesting at the same time a conference on the subject. 

r. George Simpson, the lessee of coal-fields in the Bothwell and 
Hamilton districts of the Clyde coal basin, extending to about 1350 
acres, is endeavouring to start a limited liability company, with a 
capital of £150,000 to take over the collieries, and promises to be 
himself a large shareholder. 

A new line of railway has been constructed and opened joining 
the Hamilton and Glasgow line with the Lesmahagow line at Fer- 
niegair. This railway will be of immense advantage to the colliery 
proprietors, as it will bring their works into immediate communi- 
cation with the port of Glasgow and the great railway lines of the 
country. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TuE northern deputation has come and are gone, and rather 
strangely avoided, or seems to have avoided, the great collieries of 
Dowlais and Cyfarthfa. In this respect it was not well guided, 
as the Vochriw pit, Dowlais, is a marvel of efficient ventilation 
and general management, candles being freely used in the deep 
measures, and both Gethin and Castle Pit collieries are well worth 
examining. In the last-named, elaborate and expensive machinery 
has been erected to aid in working to the deep. Still the Naviga- 
tion Colliery, Mountain Ash, which was one of the selected, 
answered fairly as a type of. the best arranged collieries of largest 
area. That and Ynysomen, which is to be connected, give four 
miles of the finest four-feet seam. : 

The specialities about the colliery are two large air cylinders, 
which bring 2000 cubic feet of air per minute from the mine. The 
air pistons are 3%ft. wide, with a 6ft. stroke, working six and a- 
quarter strokes ; they. now produce 79,670 cubic feet, but the full 
worki city is 200,000. The ventilator is worked by an engine 
with cylinders 36in. diameter, with a 6ft. stroke. The winding 
engine is fitly described as the finest in the district. It is 33in. 





tion lasted for seven and a-half hours. 

The deputation appointed by the Northumberland Mining Asso- 
ciation to visit South Wales, with the view of inquiring into the 
mode of working the steam coal collieries of the Principality, 
returned to the North on Monday evening, but it has been decided 
not to issue a, report until a co.ference has taken place with the 
owners, 

There is little change in the coal trade since last week. At the 
present time the preliminaries are being arranged for the arbitra- 
tion relative to the proposed reduction of the Durham miners’ 
wages. The date of the arbitration, however, has not yet been 
fixed. The cokemen will have a separate arbitration, which, how- 
ever, will be likely to come on about the same time. 

Prices for coal required for manufacturing purposes remain much 
in statu quo, but ‘the demand for coke is somewhat weaker by 
reason of the reduced demand both in Cleveland and in the 
Cumberland and West Lancashire districts, where several blast 
furnaces have recently been blown out. In other respects there is 
no new feature to notice. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

TRADE in Glasgow has been completely at a standstill through- 
out the week on account of the holidays, and the latter will this 
year be prolonged to a greater extent than usual It was feared 
that when the time came for resuming work the dispute in the 
building trade would have been aggravated by a strike of masons, 
but this has been averted by the employers consenting in the mean- 
time to increase the wages from 84d. to 9d. per hour. The brick- 
layers’ strike has also been brought to an end by the masters 
conceding their demands, which were similar to. those of the 
masons ; but there is as yet no appearance of a settlement of the 
joiners’ strike, which has now lasted for about two months, 

There has been little doing in the iron trade during the week. 
The warrant market was closed from Thursday till Tuesday, and 
as labour was suspended not merely in Glasgow, but in the 
surrounding towns, very little business has been transacted. 
When the warrant market closed on Thursday last, prices, which 
had declined for several days previously, were firm, business having 
been done that day at 56s. 3d. cash, and 56s, 43d. one month open. 
At the re-opening of the market on Tuesday it assumed a stead 
tone, but the business was limited at 56s. 44d. cash, and 56s, 6d. 
one month. The market was firm on Wednesday at 56s. 104d. 
and 57s, cash, To-day—Thursday—the market was very quiet, 
we hardly any business, closing sellers, 56s, 9d.; buyers, 56s. 74d. 
cash. 

Makers’ shipping brands have been in small request, and in not 
afew instances prices have again beenlowered, Gartsherrie No. 3, 
declined 1s.; Coltness, No. 1, 1s. 6d.; Summerlee, No. 3, 61.; 
Langloan, No. 1, 1s.; Govan, No, 1, 6d.; Dalmellington, No. 3, 1s.; 
Shotts, No. 1, 1s.; No, 3, 6d ; others without change. : 

The shipments of pig iron from Scotch ports during the week 
ending the 15th inst. amounted to 6042 tons, showing a decrease of 
3791, as compared with those of the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the week 
hen 2015 tons, being 185 less than in the corresponding week of 
ast year, 

The manufactured iron trade has also shown very little doing this 
week, but still average shipments have been made, including a 
steam barge in pieces, value £3500; railway plant, £4989; and 


, machinery £2550 for Rangoon ;.£3060 worth of penceag? for 


! 
i 


Melbourne ; and for other places £6000 worth of machinery, 
pipes and tubes, castings, £3000 bars, and £2500 miscella- 
neous iron manufactures, 

In the West the coal trade continues dull, and is of course, 
exceptionally so at present, every quality being in comparatively 
poor request. Much was expected of the Canadian fleet, which are 
shipping cargoes for their second voyage, but their demands have 





di ter, 6ft. stroke, with a 20ft. spiral drum. The average out- 
ut is 1000 tons, and the number of hands employed, men and 
joys, is 1500, 

More failures are reported in connection with the Welsh collieries. 
The Waynes, Limited, is to be forthwith wound up. Five actions 
were brought against the firm, but proceedings have been stayed by 
order, as, according to the solicitor applying, the failure was a 
complete one. Much regret is felt at Aberdare, and it is generally 
admitted that adverse times alone constitute the cause, as the 
London and local management was excellent. 


The other firm reported as failed is the Powell’s Llanlwit, but » 


whether this is simply a change of company and reorganisation, or 
a winding up step is not as vet certain. 

Another step in the opening out of an almost virgin coal-field 
has been taken by the passing of the Llynvi, Ogmore, and Cardiff 
and Ogmore Railway Bill. The ‘Ogmore Valley and tributaries 
promise to figure well in a few years amongst the coal-producing 
districts, 

The coal trade continues large. From Cardiff last week the 
quantity sent was 90,000 tons, but from Newport only 11,859 tons 
were sent, and from Swansea 7286. Thus Cardiff sends almost 
ten times as much as Newport, and the disproportion instead of 
lesstning seems‘ to increase. One of the largest buyers last week 
at Cardiff was South America. 

The present state of the coal trade is fickle. I expect a falling 
off this week of 20,000 tons, and it is evident that buyers and 
shippers are acting with extreme caution, and few care to specu- 
late upon long dates. Inferior coal, too, isa drug, and nothing 
except the best qualities seem to find favour. The greatest 
caution, too, is exercised in sale ; rumours are in constant circula- 
tion about one house or another, and it is feared that the crisis 
will not pass without some more misfortunes, 

In iron a little continues to be done, and some hope has been 
aroused by the statement that the Great Western Railway has put 
a large order into the market, To this I do not attach much im- 
portance. At Dowlais, Panteg, and other places where the 
G.W.R. section is made, it is the habit in slack times to make this 
section for stock. 

The present customers on the books of certain Welsh ironmasters 
who might be named in a line or two, so few are they, comprise 
Soderhamn, Droutheim, Huelva, Amsterdam, Antwerp, Naples, 
Brindisi, Rio de Janeiro, Montreal and Genoa. Prices are in almost 
every case unremunerative, and it is evident that the turn of the 
tide in ironmaking is still a long way off. 

An effort is about being made in the Aberdare district to start a 
cutlery establishment and lay the fuundation of a Welsh Sheffield, 
Aberdare is already favourably known for Thomas’ safety lamps. 
but still other ventures and industries are needed, as its coai 
wealth is diminishing rapidly. The 6ft. seam was closed at 
ale aaa this week, This is the property of Messrs. Davies and 

n. 


Coke is in demand at some places, but the general make is 
restricted. Patent fuel has fallen off in demand at Cardiff, only 
268 tons having been sent away during the week. At Swansea the 
export was 3130 tons. 

he total quantity of rails, stecl, and bars, sent from the whole 
district last week was 7332 tons. 


Meetings are being held in the colliery districts in support of. 


unionism, but with slight effect. 

A slight start has been made at the Vernon Tin Works, Four 
mills out of six have begun on the eight hours system. The reduc- 
tion of 10 per cent. offered to the smiths and others has not been 


accepted. ; 
It has now been announced pom ig that the Powell Llantwit 
collieries are to be kept going, and only an alteration in the con- 
stitution of the company is intended, 

The Avon Llwyd Tinplate Works, Caerleon, have been stopped. 
Mr. Moggridge, the proprietor, has met the men,.and informed 
them that it was im tive, and. that financially the trial had 
been a great one to him. The men a by saying that when 
restarted they would give a fourth of their wages to their employer 
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for three months. It is expected that the estate will realise 10s. 2ada 
in the eae anya egies ad se 7 “ee ; : ; 
The TE <a ” Ne staal ea H 5 0 
oe oe ee . . ee * 
, Pontypridd, with and oe en ae ee 
ue eins ae vie ty tha treat Wertene Renee Ste tediwend 3 i :: pote, ama ae eS | 
»  716in and oe on ee e o- 150 
” 1é6in. ee oe ee ee oe oe 1 7 0 
PRICES CURRENT OF IRON’ AND STEEL. ” ** mmaveh, cums petes as above. ”” ee | fog 
Tar prices are corrected up to last bat it should be Chain iron, same sizes as above, extra ’ 
borne in mind many cases makers are od to quote fant caine » 88. si 
terms for special contracts. obviously specify there cases [ONMOOR,” works, per 8. 
and terms, or to give more than the quotations and r akers’ Bars, jin. to 3in. round and square, or to Gin. flat .. 815 0 
prices. Readers should also refer to our correspondents’ letters. Best a » ” a eo 915 0 
PIG IRON AND PUDDLED BABS. Bint teen inital ” ” oe 4 - : 
£54. £n4. UNNI ab <3. tm eeitiminn teat kaso: 5 98) 1g 
G.mb.—No.1.. « «+ 217 6| Glengarnock—No.1 .. 8 3 6 Usnal extras, 
= S ee pe t. * 4 F. Guascow, fob... .. « ° » eo £710 te 8 0 0 
Gartsherrie—No. o Eglinton—No.1 .. . 
No$ <. 217 0 Mad. 1: O08 2] “Se ree: — 
Coltmess.—No.1 .. .. 8 8 0| Dalmellington—No.1.. 217 0 PT > ellie 
i, = eaiotneh cn ts ce we we EDO 
No. eo of 217 6 No.3... 215 0 All other descriptions in: 
Summerlee—No. eo 816 At 
0.8 + 216 0) Gaon Wo 326 Ear or Dopey, 2} dis., f.0.b., at Round Oak— ee 
Zangloan—No.1.. .. 3 7 0 Do. cages oF 380 “* Round Oak,” rounds up to Sin. .. oe oe oe = . 
Garntroe—Nol:: 1. $10 0| At Grangemouth ~ . » Double, 2 «. 1210 0 
No.3 .« « 216 6| Shotte—No.1.. .« o« 3 7 = 5 ” Treble _ ,, oe « 1410 0 
Monkland—No.1 +. 217 6 No.3-. iss: 217 6 Ri tron-lngie best oe BO 0 
0.8. « 215 0 
10s. 
Gaeh—Se. 1 .. “e : ¢ ° Kinnetl—No.1 at 210 9 - On separate orders of les than 5 owt. per ton exirs, FE 
TS tQute-S i + #7 At Bo'ness.” Merchant Bars— 
“ WARRINGTON ” (2} dis. for cash) per ton: 
2S CLEvELAxD—Prices at works— Mista from lin. totin. wideby ta, thick and upwards 710 0 
Govan—No. 1 ee A tebe oor Do., tre! amg apelin, “Labo 0 
7 Br hb i pee tregmegiety Sh Delivery prices as above. 2 
At Broomielaw. = 4,foundry .. « 2 4 0 Wartwett & Co., f.0.b. (2h dis. for saan 
Calder—No.1.. co o 8 6 0 0.4, forge + se : ; — ty +2 ce. oe oo ee te te . 
No.8.. .... 217 6| Thornaby... «2 oe o- ‘aa o. ose ee . «2 ; : 
At Port Dundas. Peivet iron | a, e o- . eee 
essrs, Botckow, Vavouay, &°Co.’s net , £.0.b., are, for No. 1, Cnne quality, “S “4 7 “* a ‘ Se ndieae eee 
ef ton No.8, 6266, 64: No.4 foundry, £2 : No. 4 forge, £2 7s. 64. Best best” 4. ”.. et 08 
Warxs—No. 2, fob, Newport...» ++ 2 7 6t00 0 0 Wai2s—Tredegur Iron Company, f.0.b, Cardi or Newport hag 
Forge (at w: ) a“ «. 215 0t03 0 0 No. 2 bars, f.0.b. Cardiff ee o oo: ‘bide 15 0 
Common pig (at works) oo 6=—Cow £ 8 O00 6 8 Sheet— 2204 
PET Deveunect, daiivered in Ai 215 0to0 0 0 ““Moxnoon,” to St. long by 3ft. 20 wg, per ton at 1010 0 
Denevsurne —No. LatShefield .. ., 214 Oto217 6 Ree” ee a ee 
es 210 Oto214 0 Do., best best «swe oo oo ee 
LANCASHIRE, delivered in itanclister No. 8 217 0 » 217 6 5 Usual extras. 
” No.4 215 0 216 0 xs — 
K. H. Messelmoun”.. — «. ++ 510 0to0 0 6 BDH cheots.. oe te msm 
Messrs. Warrwet & Co. ’s Stockton net prices (on n_ trucks) are—No. 1, » best do. ee oe oe ° oe «- 1210 0 
= lis. 0d.; oe ee 6s.; No. 4 Forge, £2 4s,; “8 Thornaby” No. 4, = wns re ee oe oo - 1810 0 
‘orge, £3 5s. cash. ALDWIN, at works : 
HEMATITE, at works, 7 - page cash, “Severn ”—Singles to2w.g. .. ee oe o 18300 
Millom ‘‘ Bessemer “* - e - 312 6 “Wilden” » ” "a pe rd « 160 0 
s.. ete" cee inae ae a *” ” — os A m : 
i ip <-en 4- an) «me Ak pene ” ane Pit gyi gp Yb 
GRRE IE Do. ee 00. . 00 sn ne Beharcoal”,, .. e 2310 0 
No. 4.. oe ee os -. 876 “EB” os ee oe ee 2510 0 
No. 5 .. oe ss o6 so O@Zs Doubles to 24 w.g., 30s.; and 
Mottled os oe oe oe ee *e - 000 Trebles to 27 w.g., 60s. per ton, extra. 
Re tavnsd cde ir Sabir gh oat tes ai ae Charcoal Tin—Best “EP and WB” . perewt... 118 0 
Maryport—No. 3 oe . oe oo oe 8 7 6 * Unicoi oe oe ee « 110 0 
No. 4 on ee ar oe oe « 38 7 6 Coke Tin—“Stour” ee 1 cat 
No. 5 ee etyven es aS win’s te 2 dis. foreach on} the mon: 
Mottled and ees TD” “oa sa oe a ee enema rms aro d delivery. 
iio ni a se Pearson & Know es Co. Germ an chove)— £84. 
_s . o ee 810 0 —Singles, to 20 w.g. perton 1010 0 
No. 3 abs tne) A s6g emg) = are Tree Best, 10s; best best, 30s. per ton extra. 
Puddled Bar— Crowruer Bros. & Morcax (at works)— £24. 
Waxes. —At works oe es oe + £5 5 Oto 510 0 Coke les, to 20w.g., to 120in. by 36in, p.cwt. 115 0 
Doubles, to 24 w.g., "to 96in. by 36in. o 197 0 
sue F MANUFACTURED IRON. Trebles, to 26 w.g., to S4in. by 88in.., -- 119 0 
Tin—Sin, oe oe - 200 
Rseses & Krowtas Co. best (2} dis. for ome. - 910 0 Charcoal Doub! a rate sa o; 9 ay a | 
Guiascow,fiob. .. © «. oe o- £8 0d. to 8 10 0 Trebles * we oe a wie a eS 
_ Racenaee, atworks .. ee oo & ce Od. to712 6 Do. Best singles, as above ity sai H . : 
er Plates— Best doubles o oe oo 
** WaRRtnoTon,” to 5 cwt. cash plate 6 ite vay BD 940 Best trebles 29 0 
Do. best best oe o oo oe oe 7 0 4 ns 


0 
—_—_ discount for cash. " The Pearson and’ Knowles "Co. 's . 
Mished 4 tron Tnclade del delivery ; Ra — yaw augdie ne tee or 
Warrington, tn not less ms, or a e at Liverpool 
in lots of 10 tons and 
Bow ine & Low Moor, terms in each case a dis. for cash in pay- 
ment of monthly accounts, or BP mtg. dis. for cash in lieu 
of three months’ The oor Co. deliver in Lon 


don 

at 10s.; Liverpool, 7s. 6d.; ae Hull, 5s pertonextra £58 da 
Under2jcwt.each .. .. «© o perewt. 15 0 
2$cwt. and uuder8 cwt. .. oe oe ee ~~ 1606 
3 cwt. a cwt. .. ee ee oe .- FEE 
cwt. me 4 cwt. « oe e. o- - 110 0 
4 cwt. ,, UE ates, s,s (ba? aX Men ~: oe 
5 owt. ” 6 cwt. « oe oe ee ~- 116 0 
6 cwt. - ycowe .. ee oe oe « 119 0 
7 ewt. and w 220 


equored plates, snd al wide, ‘te per cwt. extra. Hammered and 
chequi an plates ering from a square form or regular 
taper, extre per cwt. 3s. 

Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 


Bowling and Low Moor. 
“‘Monrmoor” best, to 5 cwt., to 4ft. Gin. wide, and to 1100 
30 superficial feet, per ton at works ., ee 
Best best .. oe oe oe oe oe - 1200 
Best best best, to4 cwt. .. ee o oe - 6 00 
Special, to 8 ewt .. 17 0 0 
Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
oo. at works .. * oe - 400 
best ° oe oe . oe oe. + 600 
. oe ee o ee a - 35 0 
Barrows & Sons 
B.B.H. Blooméecld plates « os oe oe oe - 1100 
Se lates .. oe ee ee « 1200 
os Det t plates .. . eo ee - 8300 
CLEVELAND « £8 53.to 815 0 
Wates, at Aberdare—Coke plates 5 ee oo ee o 20 06 0 
Guascow, f.0.b. .. oe oe - £8108s.to 9 0 6 
Angle Iron 
Sense & Low Moor (terms as above)... perewt. £6. 2. 
L and T iron, not exceeding ten united in ches . oe SSS 
For each additional inch extra per cwt., 1s. 
“ WarrinoTon "—less 24 per cent. for cash—from 1 800 
ot wis perton .. ° ee 
do., oe « 810 0 
warren & Ga Gene hdastant er to o ~- 700 
Best es oe - 800 
Best best boil 910 0 
“‘Mormoor ” (at t the works) up to cight ‘united "inches 915 0 
Best do. oe o o + 050 
Best best o - 11 5 0 
. tron, as above, 10s. extra. 
Angle and T base the 9in., 10s. extra. 
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CLEVELAND . ee - Ut 750 
EARL OF Dupiey (terms as below) :—- 
“ Round Oak,” not exceeding 8in. el > ” 0 
” ” ” ” 0 
- = pa Trek ~» oe @0 
Grascew, f.o.b. .. eo as oo oe £7108 to 8 0 0 
ABERDARE oe a oe. ee - 70 to 000 
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Bow ine, Low Moor, & Tayior Bros. (terms as above). 
iam saen 4h 
or sq' oe oe ee 
_ 8} to 5c — os oe ee o a ; 2 
., Sewt. and upwards .. ee oe os oe 4 
po, Sort ead epwarte —_-- eo oe eo. 1130 
» ‘under gin. thick to }in. .. ee oe o 83 0 
” under to jin. “- eo ee - 180 
under 60 
For each din. lese than Ijin. wide extra, 10a. per ton. 





8 2} dis. for cash on 1 10th of ¢ the month, ‘Orders. of 2 to 
, for it free 0 cwt. cases. 
J. Trsy, ‘Bristol, delivered in London, 2h ais. ioe ‘£ 8. 
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w bm | 
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Oto 6 oe oo oe oe 
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° 
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PRICES CURRENT OF MISCELLANEOUS METALS 
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ROYAL AGRICULTURAL SOCIETY’S SHOW. 
(From our Special Correspondent.) 

I concLupED my last letter with a reference to the vertical 
engines exhibited at omg and I have mentioned the 
names of some well-known exhibitors of this class of machinery. 
A few, however, still remain to be noticed; amongthese are Messrs. 
Cambridge, Parham and Webb, of Bristol, who show a 3-horse ver- 
tical engine and boiler, the general characteristics of which as, 
shown in the drawing, are self-explanatory. The ded plate forms a 
water tank. The engine is well finished, simple, and inexpensive. 





Millburns’ Engineering Company, New Cross, London, exhibit 
a new 10-horse power engine and boiler combined. The boiler 
is vertical. The engine, standing on the same water tank bed 
plate, is inclined, so that the fly-wheel clears the ground. The 
principal novelty here consists in the introduction of a number 
of V tubes hung from the crown of the fire-box. The water is 
supposed to descend through the other leg, which is provided 
with a deflector cap. A baffle plate is fixed above all to prevent 
priming. I much doubt that efficient circulation can be obtained 
in this way. However, the boiler appeared to work well enough 
in the showyard, the engine driving a large manure drying 
machine, very similar to one already illustrated in THz ENGINEER. 

Messrs. Hempstead and Co., of Grantham, have taken a leaf out 
of American books of design, and produced a very neat-looking 
vertical engine, the cylinder being supported on the top of a 
bulbous column, the crank rotating in the enlargement below. 
Engines almost identical with this have long been made in the 
United States, where they are thought well of, and the design is 
no doubt neat and new in an English showyard. The slide 
valve is balanced. The workmanship is above the average. 

Messrs. Alexander and Son, of Cirencester, show three vertical 
engines and boilers, of excellent design and good workmanship, 
besides several of the well-known “girder” engines made by 
the firm. 

Mr. S. Lewin, of Poole, shows very little this year, because of a 
recent fire at his works. He has somewhat recently taken up the 
trade in vertical engines and boilers, but I have nothing to record 
concerning his exhibits in this direction this year. 

I believe I have now fairly disposed of all that is novel among 
the steam engines. I may add that the general standard of 
manufacture appears to be better than usual. There is a re- 
markable absence of second-rate workmanship, possibly because 
makers, not being pressed, have had plenty of time to do their 
work properly, 

Turning to miscellaneous exhibits, I may refer to some 
novelties in brickmaking machinery. are deserving of 
notice, The first of these is by Mr. J. D. Pinfold, of Rugby. 
This is a combined crushing, pugging, and brickmaking machine. 
It is self-contained, and the clay passes directly from the pug 
mill to the rolls, whence it proceeds through the compressing 
chamber to the cutting table. The cutters travel with the clay, 
and thus insure a rectangular cut, without its being necessary to 
stop the progress of the machine, and arrest the continuous 
stream of clay. 

Mr. W. G. Bagnall, of Stafford, shows a brick press, specially 
arranged for making sound bricks from inferior clay. This 
machine is circular, and has six double sets of dies in its peri- 
phery. The whole table revolves, the lids of the dies being 
closed by an inclined wrought iron guide before they come under 
the press. As the table continues to revolve a similar guide 
throws open the lids, whilst another guide from. below raises the 
bottom of the mould, so that the brick can be removed. By this 
means, with one boy to take the clay off the wire-cutting table, 
and place it on the dies, and another to remove them when 
pressed, the machine will press 20,000 per day. 

Another brick press is exhibited by Mr. Thos, Tittley, of 
Leeds. This is the same as the ordinary screw press, except that 
the brick or tile is lifted out by the return motion, instead of a 
foot lever being used. A crosshead is attached to the die, and 
the two ends of this are fastened by bolts to another bar under- 
neath. When the die is raised, the bar lifts the bottom of the 
press, so that the brick can be removed. 

The Beverley Iron and Wagon Company, Beverley, Yorkshire, 
exhibit besides a large collection of carts, wagons, &c,, three good 
portable engines, and some powerful bone crushing mills. This 
company’s stands differ from those of most other engineers in 
that they appear to contain everything that a farmer can require. 
Carts, wagons, clod crushers, manure distributors, reaping and 
mowing machines, thrashing machines, portable engines, all may 
be seen here, and it reflects no small credit on all concerned that 
a firm doing so multifarious a business have succeeded in pro- 
ducing such uniformly good work. 

The most noteworthy new exhibit at the stand of the Reading 
Ironworks Company is a hay rake, which we shall illustrate in 
a future impression. : 





In thrashing machines I have not found much that is new. | machines, This apparatus is illustrated in the annexed sketch. 
The self-feeder and band cutter of Messrs. Marshall was illus- | It consists of two wedges, one of which is placed before and the 
trated in last week’s ENGINEER, as was Messrs, Nalder’s improved | other behind each hind wheel. Then by the use of a lever bar, 
machine. é ' _ | Which can be shifted from notch to notch in the wedges, these 

Messrs. Garrett, of Leiston, have almost remodelled their | wedges can be drawn step by step together so as to raise a wheel, 
thrashing machine, introducing many important improvements, | if needs be, entirely off the ground. Two plumb bobs are sus- 
It will be remembered that nearly all the wind required for | pended, one forward the other aft, at the side of the machine, 
clearing the corn is supplied in the Leiston machine by a single | and thus by the aid of the scotches the machine can be set truly 
fan mounted on the drum shaft. From this fan the blast is Jed | horizontal—a point of much importance to good thrashing and 
by various wind trunks whither it is required. One of the | clearing. I cannot call to mind having seen anything else novel 
great objections to this plan hitherto has veen, that the trunks | in thrashing machine construction, the reply of all the 











were too contracted, as were several of the passages for the | exhibitors to whom I have spoken on the subject being, that 
escape of chaff, &c. In the new machine all this is changed, a | they had nothing new in this class of machinery. 

single fan is still used to supply air, but all the trunks have; In my notice of steam pumps last week, I omitted to refer to 
been enormously augmented in capacity. This is undoubtedly | one which is novel, in the sense that it has not been exhibited 
a great improvement, and I have no doubt that it will be fully | before. This is the “Reliable” steam pump, exhibited by 
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MESSRS. CAMBRIDGE, PARHAM, AND WEBB'S VERTICAL ENGINE 


appreciated by farmers. A new arrangement has also been | Messrs. Joseph Evans and Sons, of Wolverhampton. The most 
introduced for bagging chaff, which is simple and efficient. peectatiga Ba about this pump is the fact that in lieu of 
The a sketch will make what I have just written | ordinary clacks the pump is fitted with a slide valve. This valve 
quite intelligible. is worked by an eccentric on the crank shaft, which shaft is 
_ Messrs. Clayton and Shuttleworth show thrashing machines, | driven by a dog link intervening between the steam and 

in which there is nothing novel, except a very good fore carriage, | cylinders. The pump worked very well, and appears to be 





but I found at this stand a very neat arrangement for setting | for pumping thick fluids. 
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Another direct-acting steam pump is shown by Messrs. Hydes 
and Wigfull, of Sheffield, who also exhibited a combined fire 
engine and water cart, suitable for general farm village purposes. 

essrs, Barrows and Stewart, of Banbury, showed a combined 
engine and mortar mill, which seems to me to be just the thing 
for contractors. 

I have already referred to the ploughing engines of Messrs. 
Fowler and Co., of Leeds, and Messrs. Aveling and Porter, of 
Rochester. Messrs. Howard and Co., of Bedford, also make a 
large display with their “Farmer's Engine” and tackle, which 
has already been fully illustrated and described in THE 
Encrnger. Messrs. Barford and Perkins, of Grantham, show 
something new in the shape of an improvement on the device 
which they have already used very successfully in another form. 
It will be remembered that the Barford and Perkins ploughing 
tackle is worked by traction engines made by Mr. Savage, of 
Kings Lynn. Instead of a horizontal drum under the engine 
being employed to wind up the rope, Mr. Savage uses his trac- 
tion wheels as windlasses, in a way already fully described in 
Tur Encinerr. Hitherto the whole breadth of the wheels has 
been used for this purpose, but in the engine shown only a por- 
tion is used, as in the annexed sketch, which gives a cross section 





out a head, and is a pretty and pleasant vehicle, quite as safe, if 
not safer, than a Hansom, and in this respect much superior to 
any other two-wheeled vehicle with which I am acquainted. 

Weighing machines are not so well represented this year as 
upon former occasions. Messrs. Pooley do not-exhibit, and 
Messrs. Hart and Co. show — new. Messrs. W. and T. 
Avery are the only manufacturers whose show is of any import- 
ance. They exhibit a collection of weighing ines for 
various purposes, but their chief novelty consists in their 
method of adjusting the smaller sizes of scales. These scales are 
entirely machine-made; each piece is pressed, and being num- 
bered and lettered, a new piece can always be sent to supply 
one which is or worn out, as they are interchangeable. 
The peculiarity of the adjustment is that it can be done without 
having to alter the knife-edge. The beam is fixed to the middle 
centre by a pin, and the slightest variation in the position of 
this pin is quite sufficient for the required adjustment. This 
plan of adjusting scales without interfering with the working 
parts is a good one, and I should think it even better adapted 
for scales of a larger size than for the small ones, to which it has 
at present been applied. 

Mr. J. Whittingham’s millstone dressing machine, exhibited 
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through the tread of the wheel at A. B is a recess or groove 
all round the wheel in which the rope is wound up, the 
portion of the rim shown by dotted lines at C being readily 
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removed and replaced. Thus, when travelling the rope lies 
snugly ensconced in the groove; when ploughing, the tail end of 
engine is jacked up, the dotted portions of the tires removed, and 
the traction wheels are thus converted in a few minutes into 
winding drums. The arrangement is very neat and ingenious, | 
and I believe is rapidly growing in favour with agriculturists. 
The Ravensthorpe Engineering Company exhibit a set of 
Fisken’s well-known fly-rope tackle. I have not found anything 
new about this tackle save a plough, which is well worth notice. 
For different purposes different kinds of ploughing breasts and 





TENWICK’S REAPER FINGER AND KNIFE CLIP. 


shares are required, and hitherto it was necessary for the farmer 
to have a totally different implement for each class of work, but 
the ing wheels and steering tackle remain constantly the 
same. Mr. Fisken, therefore, retaining these last, provides various 
“bodies” which can be attached to the carriage, and by this 
means a very large outlay is avoided. This I regard as a sub- 
stantial improvement certain to be appreciated by practical 
farmers. It represents no improvement in work, but it does 
represent an important reduction in first cost, which is a matter 
of considerable interest to purchasers. 

I believe the most ingenious thing in the whole showyard is 
Stidolph, Delf and Stidolph’s self-acting grain cleaner. This 
consists of two planks about 8ft. long and 6in. deep, set about 3ft. 
apart on an incline, and connected by a series of horizontal boards 
covered with coarse calico strained tightly ; a hopper is placed 
at the top and a box at the foot of the incline ; the hopper doors 
being opened, the seed runs out, and striking on boards set at a 
particular angle, the seeds find their way to the bottom, hopping 
down from step to step; but the round seeds hop better than 
the flat, and these last. fall, sooner or later, between the steps, 
while the light little poppy seeds cannot hop at all, but are 
caught by the calico. There is no blast, no mechanism, and the 
sample produced is beautiful. 

Among carriages I found something new, in the shape of a 





| work, and in half or one-third of the time. 


| by a transverse screw, and the movement of this can be set by a 




















LEISTON 


A new system of jointing belts is shown by Taylor's Sewing 
Machine Company. Instead of copper rivets an ordinary iron 
clout nailis used. This obviates the necessity of punching any 
hole in the strap. The point of the nail is then cut off, and the 
remai riveted over a tin washer. A joint in a strap can 
certainly be made both cheaply and quickly by this method, but 
we doubt its efficiency for heavy work. However, it is but fair 
to the exhibitors to state that several large firms have adopted 
their system, and speak highly of it. 

Messrs. Kneebone and Timmis show several new articles. 
Some of these, though not of any very great importance, are 
worthy of mention. They have a lawn edge cutter which may 
be described as a combination of a circular saw and a plough ; 
one variety of this has an adjustable share, so that it can be set, 
to any angle of lawn. A receiver, similar to that used in mowing 
machines, is placed behind to collect the cuttings. They also 
show a collection of “Acme” locks, manufactured by Messrs. 
E. Cotterill and Co, The peculiarity in these is that each key is 
really a double one, having two sets of wards on the same shaft, 
at an angle of about 45 degrees to each other. This greatly 
increases the difficulty of picking the lock, and renders the best 
skeleton key valueless. Another of their exhibits is a cash-Lox 
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MESSRS. GARRETTS’' THRASHING M ACHINE. 


by Messrs. Bell and Son, of Mark-lane, supplies a want which | 
must often have been felt by millers, By its means skilled 
labour in using a mill pick is rendered unnecessary, as after an | 
hour or two of practice any one with this machine can dress the 
surface of a millstone in a manner far superior to the best hand 
The whole machine | 
is carried on a slide rest, and turns either on the spindle—if } 
working on the bottom stone—or on a pivot fixed in the centre \ 
of the runner. The pick works parallel to this slide rest, the | 
moving part of the machine travelling on it by means of a rack | 
and pinion. The operator moves this with his left hand, whilst 
with his right he turns a crank. This moves a piston, of which 
the lower end is attached to the centre of the pick shaft, and 
throws the pick or chisel against the ‘stone. A spring placed in 
a depending rod under the pick shaft causes it to rebound, thus 
insuring a “dead” blow. The pick can be projected sideways 


ratchet wheel, thus regulating the distance of the “cracks.” By 
this means the cracks are always parallel and equidistant, a 
greater accuracy being attained than would be possible if manual 
labour were employed. 

Two of the purely agricultural novelties in this show are 
Tenwick’s patent reaper finger and knife clip, exhibited by 
Messrs, A. Handyside and Co., of Derby. The cutting edges 
A D (see drawing) are of hardened steel, and are dovetailed into 
each side of the finger, which is of malleable iron; whilst the 
hollow between the cutting edges keeps the knife from clogging, 
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so as to enable a wet crop to be cut. The knife clip contains an 
adjusting screw C, which can be lowered on to the knife, so as 
to keep it always in contact with the cutting edges of the 
finger. This is fitted with a steel spring-locking apparatus D, 
which enables the adjustment to be made to ;'5 of an inch. 
The same firm also exhibit a set of portable forges, fitted with 
Root’s blowers, as well as some patent fire-bars. These are made 
both of malleable and of ordinary cast iron, und consist of a 
flat plate, in which diagonal slots are cast, and with a strengthen- 
ing flange on one side underneath. 

Very similar fire-bars are exhibited by Mr. A. Ryland, of Bir- 
mingham, at Stand 175, and one of these, which looks as good 
as new, is described in the catalogue to have been in constant 
work upwards of five years in a Cornish boiler. 

Messrs. Liddeley and Mackay show some refrigerators, very 
similar to those exhibited by them in former years, but with the 
addition that the tank is fitted with moving arms or agitators. 
These are caused to move slowly to and fro in the pure water, 
keeping it constantly agitated, and so facilitating the expulsion 
of the air. By this means perfectly transparent ice’is produced, 
whilst formerly it was always more or less opaque. 

Messrs. Bayliss, Jones, and Bayliss, of Wolverhampton, who 
are amongst the largest exhibitors this year, show some -very 
fine cast iron vases, and a variety of different sizes of hurdles 








Victoria Hansom, the invention of Mr. Walduck, a gentleman 
largely connected with the iron trade. This isa Hansom with- 


and continuous fencing, but beyond some slight improvements 
in strained wire fencing, I observed nothing particularly new. 





for sorting money, very useful for banks and other firms who 
receive much silver. If a handful of loose silver be placed on the 
top of the silver till, the smaller coins will fall through, only the 
half-crowns remaining on the tep; and the florins, shillings, and 
sixpences each falling into separate drawers, whilst the three- 
penny and fourpenny pieces will be found at the bottom of the 
box. Another ingenious invention shown at their stand is a 
patent check money till, made by Messrs. Foster, of Nottingham. 
It is rather a complicated piece of mechanism, but the principle 
of it is, that the shopman writes on a card the sum to be re- 
ceived, and places it in a receptacle whence it passes under a 
glass, but in view of the customer. On opening the cash drawer 
the card passes to another drawer from which the shopman 
cannot remove it ; so that the sum of the amounts marked on 
these cards will show what the total contained in the till ought 
to be. 


And here I bring my notice of the Royal Agricultural Society's 
Show for 1876 to a close. A few subjects will presently 
be noticed separately. I am aware that I have passed over 
in silence many exhibitors. I have already explained why. I 
have endeavoured as far as possible to confine my attention to 
novelties, and I think I have said enough to prove that these 
were not absent from Birmingham. As regards the pecuniary 
results of the show, there is reason to conclude that these are 
entirely satisfactory. 








WE understand that a new method of tempering and hardening 
glass has been devised which consists in submitting the glass while 
at a red heat to the action of superheated steam. 

CHEAPER LEATHER.—The usefulness of the British oak seems to 
be in some danger of supersession, and the calculations of old- 
fashioned people who used to regard the planting of acorns as one 
of the safest and best of all possible means of amassing a fortune 
for descendants, need to be reconsidered. Next to supplying the 
material for England’s wooden walls, perhaps the most valuable use 
to which the oak has been put has been to supply the tanner with 
the bark hitherto indispensable in the manufacture of leather. It 
has recently been stated that a substitute for this bark has been 
discovered in the Polygonum Amphibium, a plant which grows 
abundantly on marshy ground in many parts of Europe and 
America, but more particularly in the valley of the Missouri, 
where it is known as the Western tannin plant. It is an annual 
plant, and may be mown and stacked like hay. It is said to con- 
tain 50 per cent. more tannin than the best oak bark, and accord- 
ing to the Practical Magazine, has already been largely adopted in 
Chicago, where a given weight of the plant has been found to yield 
one-third more leather than could be obtained in a similar process 
of tanning by the same weight of bark, and the leather is said to 
be of superior quality. Whether this statement, or the contradic- 
tion of it which has been given in one or two of the journals, is the 
more worthy of credit, we do not pretend to say. Such a dis- 
covery would undoubtedly have a serious effect on a great many 
trade intrests, and statements on both sides should +4 be 
taken cum grano. But a still more radical a in the old pro- 
cess of tanning is announced from Marseilles, where an inventor 
has come forward with a plan for tanning hides by which the time 
required for the process is said to be very greatly curtailed. The 
vats in which the hides are placed are fitted with a number of 
tubes perforated with very minute holes, Through these tubes a 
mixture of carbonic acid gas and air is introduced beneath the hides 
while they are ing ina solution of tannin and water. The 
effect is said to be that the pores of Se ee ra open, and 
the absorption of the tannin by the gelatinous and albumenoid is 
thus facilitated. A new and cheaper source of tannin, and a far 
more rapid method of employing it, ought surely to result in a 
great reduction in the price of leather.—Globe. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Ar the recent meeting of this Institution, the following paper 
on ** Mechanical Puddling,” was read by Mr. T. Russell Crampton, 
of London :— 

In introducing this paper to the meeting, the author trusts his 
observations may lead to instructive discussion, both with 
to solving the problem of mechanical puddling, and to the effect 
which the substitution of machinery for hand labour may have on 
the future of the iron trade; and he feels that it is a subject 
eminently fitted for the consideration of the members of this 
Institution, since success depends to so great an extent on the 
application of the proper mechanical appliances, 

Puddling, as the members are aware, is the process of eliminating 
certain impurities from cast iron, whereby its character is sought 
to be changed from a hard, unyielding, brittle material, to one of a 
comparatively soft and ductile nature. The operation requires 
considerable intelligence and excessive labour, and it is the success- 
ful combination of these two elements which constitutes the great 
difficulty, as evidenced by the high wages that good puddlers cay 
command, The difference in individuals of this class is vern 
marked, it being far from uncommon for a bad puddler to cause a 
loss in weight of say 10 per cent. of material, leaving a large amount of 
phosphorus in the iron, which in consequence is inferior in quality; 
whilst a good pudler will, with the same pig, lose only 5 per cent. 
or less in weight, and succeed in reducing the phosphorus to a 
greater extent, producing better iron. This is readily accounted 
for: the former neglects his firing and omits to attend to his fire- 
bars, thus creating an intermittent action, more particularly as 
regards the supply of oxygen by which the iron becomes oxidised 
or cut to waste. He also neglects to rabble or puddle regularly, so 
as to bring every particle of the iron into immediate contact with 
the fettling. The good puddler on the other hand, by his skill and 
attention, not only produces good iron from ordi pig, but in 
some cases from bad pig also. Experience has shown that the latter 
class are few and reducing in number daily. Although the require- 
ments for good puddling are apparently so simple, manual labour 
is not to be depended on for this purpose ; consequently mechanical 
puddling has been calléd into requisition. Sufficient has been 
established by various workers in this field of inquiry to enforce 
the conviction that puddling by the revolving chamber is superior 
as compared with hand puddling or other rabbling, as not only are 
theyields increased, but the quality of the product is most strikingly 
improved. The most careful efforts have been made to obtain 
equal results by hand from like material, but in every case the 
rotary puddled product was the best ; with such facts before us, it 
is presumed, the mechanical seer will overcome every 
mechanical difficulty, if it has not ady been accomplished. 

The principle of the revolving puddling system, as first intro- 
duced by Walker and Warren in 1853, has been very generally 
followed by others in their endeavours to work out the problem. 
Tooth’s descriptions and specitication can scaicely be read without 
arriving at the conclusion that he at a very early period had made 
himself acquainted with the difficulties of the subject ; he, how- 
ever, from various causes failed to reduce his views to practice. 
He fully understood the importance of the fettling question, 
keeping the furnace free from extremes of heat and cold. He 
refers to the movable fluepiece, a very simple device, as a means 
of obtaining access to the working chamber. Maudslay and Tooth 
were, it appears, the first to suggest the introduction of the flame 
from the fire or gas producing chamber into and out of the same 
end of the revolving puddling chamber. Tooth had evidently 
expended much time and thought on this important question, but 
in adopting the revolving barrel of Walker and Warren, he does 
not appear to have attached very great importance to the necessity 
of providing mechanical means for producing with certainty the 
requisite volume and quality of heat, upon which so much depends ; 
he, like many of his successors, directed his attention more espe- 
cially to the economising of labour. Mr. Menelaus contributed 
much to the success of mechanical puddling ; his extensive experi- 
ments, although not successful, taught what not to do, which is 
the next best to telling what todo. Without entering into detail 
of the numerous plans proposed previous to the author's single- 
chamber dust fuel system, it will be sufficient to remark that they 
may all be classed under two kinds : the one in which the puddling 
is effected by the revolving of cylinders placed at variozs angles, 
containing the melted iron to be operated upon; the other, pro- 
viding mechanical means for working the rabble in the ordinary 
puddling chamber. 

The application of machinery to the ordinary rabble is doubtless 
a step in the right direction, but the labour saved is comparatively 
res since it only relieves the rabbler from a portion of his work, 
whilst the forehand has still to perform the arduous operation of 
balling up. The weight of the charge may be increased, but it 
must always be limited by the power of the forehand to ball it u, 
The heavier the charge the greater the labour, the production ot 
gases and heat, and attention generally to the process being in no 
way lessened; it follows, therefore, that a portion of the Sabeer 
only can be saved by the mechanical rabble, and any improve- 
ments in other respects in working or heating the furnace are 
equally applicable to the ordinary furnace. The revolving system, 
on the other hand, when heated by gases produced in a separate 
chamber, enables immense masses to be heated with facility, 
reducing the labour to a minimum; but equal intelligence is 
necessary in attending to the regular production, utilisation, and 
combustion of the gases, and in preventing the coal passing from 
the fire chamber into the iron in the puddling chamber. Some 
attach more importance to these points than to efficient or perfect 
rabbling. It may be observed that when gas is produced and 
conveyed from a distance, the coal does not enter the puddling 
chamber, which is an advantage ; but in this case also considerable 
intelligence is necessary in producing and regulating the supply of 
the gases and air. 

If the views here expressed be correct, it follows that the revolv- 
ing system referred to, with separate heat producing chambers, can 
puddle large masses efficiently without severe manual labour, but 
still requiring as much intelligence in attending to the quality of 
the flame asin the old system. Inthe author’s furnace, where the 

firing is done mechanically, little skill and no exhaustive labour 
are required. The fuel, in a state of powder, is automatically 
mixed in proper Lee, ypoenend with air, and injected into the furnace, 
where it is consumed immediately in contact with the work under 
treatment, no coal falling into the iron. This cannot fail to be an 
economical mode of proceeding ; the heat is not only more intense 
than when produced and conveyed from a separate chamber, but 
the fuel used in heating the ordinary fireplace is entirely saved. 
The fuel consumed in heating iron does not depend so much on the 
weight of the iron under treatment as on the cubic capacity of the 
chambers heated, the loss of heat by radiation being very consider- 
able in all those parts of furnaces where the gases are generated 
outside the working chamber. Inspecting the several drawings, it 
will be seen that the whole of the usual brickwork is dispensed 
with ; consequently there is no loss in this respect. The value of 
perfect regularity of the flame will be appreciated, as in practical 
working little, if any, loss by oxidation is sustained in the weight 
of the ball as compared with the pig charged. If a ball, after being 
ready to be discharged, is allowed to remain for two hours in the 
furnace without reducing the heat, it is rarely the wrought iron 
produced is of less weight than the pig iron charged. The fur- 
nace has produced from 95 to 104 of finished 2$ square bars, such 
as are shown bent double cold, from 100 of inferior pig, the bars 
being re-heated, re-hammered, wash-heated, and rolled off. In the 
case where the fettling was weighed, 98 per cent. of bars, treated 
as above, were produced from 100 of pig iron, using 8 cwt. of fet- 
tling to the ton. Although these results were obtained in the 
ordinary working of the furnace, they must not be taken as an 
average result, It is to this peculiar power of regulating the dust 
fael and air that such good results are mainly due, Assuming that 
efficient machinery has been devised, capable of effecting the 








object, the weight of the masses operated upon is of little import- 
ance, and charges of 10, 15, or 20 cwt., or more, can easily be 
puddled in one piece, limited only by the means for subsequent 
manipulation of the ball. It must be evident that in the ordinary 
course of manufacture by the piling system, as each layer contains 
a portion of dirt or cinder, it mes wrapped up in the welded 
mass ; this in practical working cannot be avoided, and is entirely 
obviated when large puddle balls are properly treated. Many 
think piling the better process, for the reason that the skill of the 
puddler can be brought to bear on small portions of the mass, and 
on the principle that a combination of a number of § get parts must 
necessarily make a good whole ; but it is the author’s object to show 
that the material obtained from large homogeneous masses is 
superior in every respect. 

Again, the quality is further improved from the more effective 
puddling of the revolving barrel, and the consequent better abstrac- 
tion of phosphorus and other impurities, so much so, that iron 

ual to the best Yorkshire brands has been made from common 
Cleveland pig. The specimens shown are the results of practical 
working, not samples made fora purpose. This system therefore 

its of large articles, such as rails, plates, &c., being manufac- 
tured in one solid piece, without incurring the same risk of flaws 
arising from the faulty welding of the piles. Ifthe mechanical 
arrangements of the furnace involve ya wear and tear, and 
constant supervision and anxiety on the part of the managers, 
foremen, and men immediately connected with it, mechanical 
uddling will have to be abandoned, at least for general purposes, 
Lovevar good the iron produced may be. On reference to the 
drawings and above description, three notable points of difference 
between the author’s and the other forms of revolving furnaces 
will be observed :—(1) There is no separate fireplace or gas gene- 
rator built of brick, and no fire-bars, these being entirely abolished ; 
there is but one single revolving chamber lined with oxide of iron, 
forming the gas-producing, gas-consuming, and utilising chamber. 
(2) The means olepiel for the supply of fuel is entirely mechanical, 
(3) The whole furnace is encased in water. 

With respect to the mode of producing the heat, the author 
considers that fuel in a state of powder or minute sub-division 
affords the best opportunity for its economical consumption, for in 
that condition a machine can be constructed to feed it regularly 
into a constant stream of air from a fan or other blower, complete 
combustion being effected without excess of air, the only necessary 
condition being that the engine producing the blast and driving the 
feeder should be kept at one uniform speed. With the machine 
shown in the drawing, which has been in use throughout the whole 
series of the author’s experiments, extending over six years, this 
can be easily accomplished, the power of varying the quantities of 
air and fuel being entirely under the control of the workman. The 
author believes that neither the ordinary firegrate nor gas furnaces 
can practically produce combustion so efficiently as dust coal, as 
the ow of temperature or character of flame is under immediate 
control, the system allowing that the flame may be lengthened or 
shortened to suit the vurious capacities of furnaces, and maintain 
an equilibrium of temperature and pressure in all parts of the 
furnace, a result not yet attained by any other system. After 
providing for the regular supply of air and fuel, the next point 
was to consider how a revolving furnace whilst white hot in the 
interior, and containing molten meta], could be constructed so as 
to prevent the contents leaking through a moving joint 3ft. or 4ft. 
diameter, a portion of which would be often 2ft. below the surface 
of the liquid metal. To accomplish this, the bad effects of expan- 
sion and contraction had practically to be neutralised. The whole 
apparatus was therefore covered with an annular space, through 
which cold water 1s forced to circulate by means of a revolving 
cock, which is hardly necessary to describe, The means adopted 
has proved so effectual, that after two and a-half years’ working 
the wrought iron casing of the furnace is in as good condition as 
when first erected, and still runs as true as a lathe, the joint rings 
remaining so perfect that the liquid metal is completely restrained 
from leaking between them, With the mouth or lip of the furnace, 
so difficult in other systems to keep repaired with fettling, and on 
which so much depends, no difficulty is experienced, it being self- 
fettling in its operation, and the workman has no need specially to 
fettle this part. Ifa portion of the fettling be accidentally knocked 
off, and the plates exposed to the interior heat in the furnace, the 
circulating water acts asa protection, and causes the melted cinder 
to chill and accumulate to its normal thickness. On many occa- 
sions, in the presence of friends, the last being the visit to the 
furnace at Woolwich by the members of the Institute of Stafford- 
shire Iron Works Managers, the author purposely detached large 

ortions of the fettling, thus exposing the surface of the interior 
iron casing to the direct action of the heat; and in a very few 
revolutions the liquid cinder solidified on the bare places, thus 
re-fettling the furnace automatically. By these arrangements hard 
manual labour is entirely dispensed with, repairs are reduced to a 
minimum, fuel is saved, no smoke is produced, no coal can enter 
the iron, and but little intelligence is required ; and as the furnace 
is covered with water the men are not subjected to any oppressive 
heat, in fact in summer the coolest place in the works is near the 
furnace, 

Some attention must of course be paid to the process, more 
particularly in preventing the formation of young iron, and the 
balling up too hurriedly, From the extreme simplicity of the 
operation this may easily happen; young iron has occasionally 
been produced and not discovered until worked up. This is men- 
tioned, as it must not be supposed that puddling, however perfect 
mechanically, can be made quite self-acting. 

When the greatest economy of fuel is desired, it is advisable to 
utilise the waste heat. in its passage up the chimney, either for 

enerating steam or heating the air on its way to the furnace, or 
both. In a series of experiments lately made by the author in his 
furnace, the effect of hot air on the consumption of fuel was shown 
in avery markedmanner. The temperature of theinjected air varied 
in the various trials from 200 deg. to 500 ; at 380 deg. not only was 
the fuel reduced two-fifths, but the furnace was hotter, besid 


are not obtained from the high quality pigs ; at least the product 
fromthe best Swedish and Indian charcoal pig, as well as the best 
English brands, shows no better results, e great advances made 
in the manufacture of steel render it necessary to consider whether 
many articles now made of iron will not have to give place to that 
material ; and this appears to be inevitable, unless the old process 
of making plates and rails as well as many other articles be con- 
siderably impreved. With regard oe the samples exhibited 
tend to show that as they can be e homogeneous and of good 
quality from inferior pig, requiring no more labour than ordinary 
plates, there is some hope left ; and with regard to rails, there are 
many engineers who believe that case-hardened iron rails are more 
reliable than steel, for if the steel be made sufficiently soft to pre- 
vent breakage the wear becomes considerable, but if a good soft 
homogeneous rail be mede from common pig, and case-hardened, 
the maximum degree of ductility and hardness can be combined. 
The case-hardening of rails on Dodd’s plan has received some atten- 
tion. In 1866 Mr. Harrison laid on the North-Eastern Railway 
10,800 tons of these rails, about 6000 of which are now in use, and 
are estimated to last four or five years longer, giving {a life of 
nearly twenty years ; a sample cut out last year, originally weigh- 
ing 821b. per yard, had lost 2°671b. per yard. The cost of case- 
hardening was 11s. per ton, without calculation for plant. It is 
believed some difficulty was experienced, caused by the welds 
opening during the process ; but as a homogeneous rail can now be 
produced, this difficulty can be overcome. In spite of the rapid 
increase in the use of steel rails, the author still believes in a future 
for iron, and that case-hardened rails of the quality required can, 
by the aid of the mechanical revolving puddler, be uced at as 
low if not lower vo than the ordinary Welsh or Cleveland rails. 
To give an idea of the cost of the rails and plates exhibited, the 
author mentions that some of them have not been subjected to 
any greater amount of working than common descriptions of rails 
and plates usually receive, the operations being pnddling and ham- 
mering into a ball, re-heating, re-hammering, wash-heating, and 
rolling off. More than twice hammering does not appear to improve 
the quality materially. So much is known on the subject by 
members of this Institution that it is undesirable to extend this 
paper, the writer’s object being to call their attention to some of 
the results obtained by puddling large masses, together with tho 
means employed. % 

The author, in conclusion, remarks that during the whole course 
of his investigations he has soughtcriticism. At present he cannot 
suggest any substantial mechanical improvement in the furnace 
which has been at work so long at Woolwich; he may have over- 
looked some essential points, but although on many occasions he 
has earnestly invited his friends—iron manufacturers, managers, 
engineers, foremen, and others—when observing the working of 
the furnace, to suggest improvements which might render it better 
adapted to withstand the rough usage of ironworks, no response 
was made; and he conceives that any serious departure from the 
arrangements now in use at Woolwich would be more likely to do 
harm than good. The absence of criticism may have arisen from a 
sense of delicacy; but the author trusts members now present will 
have no such scruples, as it is only by exposing the weak points of 
any system and discussing them that perfection is attainable. The 
author also desires to record his conviction, after a long series of 
trials, and after testing many hundreds of samples, that 
homogeneous material is superior in every respect to that built up 
of pieces, and deserves the most serious consideration on the part of 
iron manufacturers, more especially since it has come to his 
knowledge that some of the most extensive and influential users of 
iron have determined not to employ material made by piling when 
they can obtain that which is homogeneous; and further, that if 
mechanical is to supersede hand puddling, and if large masses are 
to be manipulated, we must look rather to the revolving barrel 
system than to that involving the use of a mechanical rabble. 

The Institute very warmly responded to the proposition from 
the chair conveying thanks. to Mr. Crampton for his excellent 
paper. 

Mr. Crampton dwelt upon what he described as the most remark- 
able specimen ever shown. It was an armour plate bolt which 
had been broken by impact of a ton weight dropped 22ft. Gin.; four 
blows broke the bolt, In the breaking it stretched 50 per cent. in 
length, and its sectional area was reduced 70 percent, The bolt 
was made from common iron. Such a result could be obtained only 
by the use of good fettling and uniform heat in the producing of per- 
fectly homogeneous metal, He knew no other reason why from the 
worst quality of pigs the highest —_— of the completed article 
was obtained. It was now for mechanical engineers to pronounce 
upon the machine—one which, moreover, was capable of standing 
the rough wear and tear of everyday use. 

Mr. Webb, Crewe, said that as far as he had worked the iron it 
was perfectly clean aud good in every way. By analysis he found 
that phosphorus was almost entirely eliminated from the pig under 

rocess of working in the Crampton furnace even from the Cleve- 
and pig. So much so, that there was no difficulty in making good 
steel from the pigs of the Cleveland district. He had broken the 
rough puddled bars from the Crampton furnace, melted them in a 
Siemens-Marten furnace with a little No. 3. hematite pig iron, and 
about 5 per cent. of spiegeleisen, but no scrap. Now that they had 
70 percent. of manganese they could make the best and toughest steel 
plate that could be produced by melting up the balls in a Siemens- 
Marten furnace; and the cost was 7s, 6d. as against 11s. by the 
Bessemer process. He could now muke rails by the Siemens-Marten 
process at 10s. or 12s, less per ton than by the Bessemer method. 
Better rails than could be turned out from the Bessemer converter 
were now being made at Crewe at the rate of 260 tons per week 
from steel and iron scrap taken indiscriminately. 

The further discussion upon the paper was here adjourned till 
the following day, when 

Mr. Newton d the di by giving a sketch of the 
earlier inventions, which he thought was more complete than the 
sketch supplied by Mr. Crampton in his paper. Coming down to 
Mr. M ’ experiments in Wales with the Walker and Tooth 








which he was able to use, without inconvenience, a very inferior 
coal containing 20 per cent. of ash. A furnace with a cubic capa- 
city sufficient to puddle 15 cwt. balls was kept at a welding heat 
with a consumption of 3 cwt. of coal, as compared with 5 cwt, 
when the air was injected at the temperature of 60 deg. 

The author has not yet used hot air when puddling iron put into 
the furnace in aliquid state ; but as the time during which coal is 
being blown into the furnace is known in other cases to be about 
forty minutes foreach charge, he doesnot think himself over sanguine 
in believing that with 10 to 15 cwt. charges he will be able to 
reduce the coal as low as 4 cwt. per ton of puddled blooms; with 
15 to 20 cwt., as low as 3 cwt. per ton, This is not so surprising 
as at first sight it may appear, since the gas is generated and con- 
sumed in immediate contact with the work under treatment, than 
— there cannot be more favourable conditions for economising 

ue! 

In order to show the effects of the two systems of making iron, 
there are laid on the table a series of samples, consisting of plates 
and rails, some _—— by the best known makers by the usual 

rocess of building up small pieces, and others made from one 
Rosagumaees puddle On examining microscopically those 
which have been planed or aera and afterwards treated with 
acid for the purpose of showing their internal structure, there can 
be little doubt as to their relative purity, the practical tests of 
bending, stretching, and tensile strains to which they have been 
subjected indicating superior quality. There are also samples of 
steel plates treated. in a similar manner, the structure of these and 
of the homogeneous plates being nearly identical, showing a clean 
intarepersod, the remult. of inspertact, welding, which ft ie dificult 
in , the 6 of i ‘ect welding, which it is di t 
ok yee to avoid. There are also samples of steel and iron wire 
thin plates made from iron puddled from Cleve- 
land pig. It may be mentioned that all the ee of iron puddled 
in the revolving furnace were juced from 8 to 10 cwt. 
of inferior cast iron, It is an interesting fact that better results 





patent, he reminded the Institute that Mr. Menelaus at their Paris 
meeting told them that he had not succeeded in making rotary 
puddling a success, The reason of this was that Mr. Menelaus 
could not discover a good fettling. Seeking after an imperishable 
lining was a defect in the operations of the people generally who were 
trying to solve the problem of rotary puddling. Such a lining was 
not attainable ; and' their wiser course would have been to be 
satisfied with such a lining as could be obtained, though it might 
in practice be necessary to often replace it. After the Menelaus 
experiments the next great move was made wy Danks. That 
inventor suggested that it would be necessary to keep the rotating 
puddler cool, but curious enough, when he came to the thing 
into practice down at Middlesbrough he did seh wee. Kis cooling 
apparatus. The Danks, therefore, though it succeeded for sometime, 
yet the manufacturers could not be induced to take it up. Mr. 
Crampton’s furnace differed in two or three points from those which 
had preceded it. Mr. Crampton was the first to really recognise the 
fact that you must keep the rotating rps cool; this was the 
one invention which in this respect had best succeeded. He could 
not, however, agree with Mr. Crampton that the best way to 
generate the needed heat was to carry the carbonaceous matter into 
the puddling chamber, carrying with it the necessary quantity of 
a to inflame and consume the carbon. A clever engineer 
might do that, but the operation could not be left to the ordinary 
workmen. He suggested to Mr. Crampton whether it would not 
be better to produce his gases in another chamber, and carry the 
neutral flame into the puddling chamber. In such a way, Mr. 
Crampton would be able to arrange his decarbonising operations 
toanicety. Then Mr. Crampton had not told them the economy 
which ro — the mode — he adopted for obtaining the 
gases an e e necessary. . Crampton should first t 
out the amount of fuel required in the ordinary cape | 
ena bra the Institute how much fuei he consumed to produce a 

0 nD. 
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THE INSTITUTION OF MECHANICAL 
sens ne ee eet ae ae * ae 
£, have elsewhere given a re e proceedings at the 
meetings in i vend Wealee Sano tues gantiiaiens of the 
excursions made by the members. 

On Tuesday afternoon, last week, the members visited Messrs. 
Nettlefold’s screw works, where, upon their arrival, they were by 
invitation of Mr. Nettleford entertained at luncheon. After the 
entertainment the members went the establishment, 
i i and the work which was being done. 
There was a splendid Corliss engine made by Messrs. Hicks, 
Hargreaves, and Co., of Bolton, of 20in. diameter, 4ft. stroke, on 
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MR. SMiTH CASSON’S GAS FURNACE. 


which very good diagrams were being taken, and were handed | 
round to the members, The engine was beautifully kept. Atten- 
tion was then attracted by a pair of expansion engines by Mr. 
Walter May, of 22in. and 3bin. diameter, and 3ft. Gin. stroke, and 
furnished with double beat valves. Then there was a smaller pair | 
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circular saw. The was next done, and the screws were 
pointed on the new of the self-entering point. The machines 
are all devised by Mr. Nettlefold, are covered by his patent, and 
are made and ired upon the premises. The wire mill, the bolt 
and nut mill, the nail mill were then gone through. 

Great admiration was expressed at the complete and Ba 
tematic manner in which everything was done at Messrs. N. - 
fold’s, and a anon was then made to the engine works 
of Messrs. James Watt and Co. The luncheon at Messrs, 
Nettlefold’s, and the interesting character of their ma- 
chinery, had made the time all too short before the return train 
left etoweth for Birmingham at a quarter to six for op 
like a complete inspection o 
Messrs. Watt's works. The 
visitors, however, noticed that 
the firm were making a large 
pair of pumping engines for 
the brewery firms of Messrs, 
Truman, Hanbury and Co., 
and Messrs, Reid and Co. They 
were 20in. diameter, with 3ft. 
Gin, stroke. Much interest was 
expressed in a less usual piece 
of work, that of the Exquilmalt 
Graving Dock for British Colum- 
bia. The firm had likewise in 
hand four large cylinders and 
pumps for pumping engines, to 
the order of the South Stafford- 
shire Water Works Company. 

On Wednesday afternoon the 
members spent a very pleasant 
time at the Small Arms Fac- 
tory at Small Heath, and in the 
evening there was a dinner at 
the Royal Hotel, Temple-row. 

On Thursday the whole day 
was devoted to excursions to 
collieries and ironworks. Sand- 
well Colliery was first visited, 
and the surface works noted ; 
then Lye Cross Colliery, where 
those who wished descended the 
shaft, and in the and large 
roads had an excellent oppor- 
tunity of watching the working 
of the Staffordshire ten yard 
coal. After the inspection the 
visitors were entertained at 
luncheon upon the invitation 
of Mr. Fisher Smith. 
After luncheon, the Hailstone 
quarry (half a mile away) was 
visited, and the working of the 
Rowley rag (basalt) noted. A 
ride by omnibus (three miles) 
brought the party to the Dudley 
Railway Station, whence they 
went by train to Earl Dudley’s 
Round Oak Ironworks, finish- 
ing up the day with a visit to 
the Woodside Ironworks of 
Messrs. Cochrane. On Friday, 
the limestone pit of Messrs. 
Dickson and Burne, near to 
the Dudley Port Station, the 
Crown Tube Works of Messrs. 
James Russell and Sons, at 
Wednesbury, and some needle 
works at Redditch were visited. 

At Sandwell the splendid new 
draining engine by Coupe, of 
Wigan, had steam turned on to it for, tue first time for a few 
moments in the presence of the visitors. The fine pit be- 
neath the Rowley-hill basalt, which the engineers visited before 
they accepted at luncheon, the Earl of Dudley's hospitality, was the 
theme of much admiration because of the spaciousness of the road- 
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the party. Their first and main attention was given to a patent 
and hot blast furnace attached to a leeten Ehiaiar puddling 

urnace. It wasthe invention of Mr. Smith Casson, and that was 
only the second day upon which it had beenat work. The annexed 
engraving shows its arrangement. The coal used is screened slack. 
This, it will be noted, is supplied into a hopper and drawn down 
into the grate. Through back of the grate itis blown by hot 
air drawn down from the increased sides of the nearest stack. Hot 
air is likewise, it will be seen, taken in at the topand alsoat the 
bottom of the furnace, and makes its way to the exit of the gas 
from the gas furnace before it passes over the bridge of the 
puddling furnace, and the hot air fires the gas. The fierceness of 
the flame can be regulated by the quantity of air admitted, and 
the air is under the control of the puddler. The heat which the 
gas supplied was of ¢ power and manifest purity, and the 
apparatus seemed to be working very well. The Casson-Dormoy 
furnace, our readers are aware, is a double furnace having circular 
rotating beds and actuated by mechanical rabbles. In this case the 
rabble machinery was based upon Ciriffith’s, but improved by the 
engineer atthe Round Oak Works. On the first day—Wednesday 
3 tons 16 cwt. ef puddled bars were made in the six turns, and on 
—the second day—Thursday—abovt 3 tons15 cwt. The workmen 
are two puddlers and one underhand, and it is claimed that three 
Casson-Dormoy furnaces can turn out 9 tons in six heats when 
they are fired with coal; the same number fired by Casson’s 
furnace will turn out 12 tons in the same number of heats, whilst 
the saving in the cost of coal is more perhaps than one-half, and the 
quality of iron is greatly improved. The gas after doing its work in 
the furnace, and heating the pig iron in the chamber between the fur- 
nace and the stack, is made ultimately to heat water in a cylindrical 
boiler which lies horizontally across the top of the furnace. It 
seems likely that the Casson gas furnace will be applied to the 
Casson-Dormoy furnaces which are being erected at Wigan. The 
visitors likewise saw the Kicheroux furnace, whichis also worked 
by gas, and is, it will be remembered, a Belgian invention. In that 
case the gas apparatus is somewhat removed from the puddling 
furnace. 

Notwithstanding the abundance of coal at the disposition 6f the 
managers of the Kound Oak Ironworks, there is no ironworks in 
South Staffordshire where greater economy is exercised in the use 
of it. Not only is it desired to economise fuel in the application of 
gas to the puddling furnace, but the finest refuse of the slack heap 
is utilised to fire the boilers by the aid of Henderson’s automatic 
stokers, which are served in an excellent labour-saving manner from 
the railway trucks which come direct from the pits. 

At the offices at Round Oak some of the engineers had an 
opportunity of inspecting a working model of a new contrivance 
for reversing rolls. It has just been patented—the protection being 
dated June 30 last—by Mr. James John Christie, mechanical 
engineer of Wigan, and who is the manager of the Wigan Rolling 
Miils Company, whose works are now in course of erection in that 
town. The invention is at once simple and effective, and it was so 
pronounced by those who saw it. In rolling machinery as ordi- 
narily constructed, the required reversion of the rolls is effected 
either by the mechanism commonly called the five-wheel motion, 
or by reversing motion of the steam engine or other prime mover. 
Mr. Christie’s improvements are as follows:—To the end of the 
neck pinions of the rolls are attached fixed clutches. Upon the 
bed-plate of’ the machinery and ata short distance from the standards 
in which the neck pinions work, are fixed a pair of standards, in 
which three pinions are attached. The axes of two of these pinions 
are coincident with the axes of the neck pinions; the third pinion is 
on one side, and gears with the other two pinions. Motion is com- 
municated from one of the two pinions to the other by means of 
the side pinion, so that the two pinions both rotate in the same 
direction. The axes of the two pinions carry sliding clutches which 
are respectively opposite to and can be made to gear with the fixed 
clutches on the neck pinions. These sliding clutches are geared to 
a rocking frame, by the motion of which in one or other direction 
either the upper sliding clutch can be geared with the fixed clutch 
on the axis ot the upper neck pinion, or the lower sliding clutch 
geared with the fixed clutch on the axis of the lower neck pinion. 
As both the sliding clutches rotate in the same direction, the gear- 
ing of one of them to the upper or lower neck pinion communicates 
motion in the same direction to the neck pinion; that is, commu- 
nicates a motion in the same direction to either the upper or lower 
neck pinion. As these neck pinions engage with one another they 
rotate in opposite directions, and the communication of motion in 
the same direction to the upper pinion produces motions in the 
geared rollsin a direction contrary to that produced when the same 
motion is communicated to the lower pinion. The accompanying 
woodcut will illustrate at a glance the simplicity of this new 
reverse gearing. It is put down at the works of the Wigan Rolling 
Mills Company, where, too, the Cusson-Dormoy furnace will be 
u .d; and Mr. Smith-Gasson has it in contemplation to apply the 
gearing to certain of the mills at Kound Oak, since this can be 
done, it is said, at a cost within £200 per set of rolls. 

Mr. Cochrane received the visitors at the Woodside Works, 
where, by arranging the bricks upon the metal grating, just as they 
are placed in the furnace, he showed the visitors how the Cowper 
hot-air furnaces are built. up within the circular casing. Two of 
these furnaces Messrs. Cochrane are erecting at their blast furnaces 
at Woodside ; and they will be the first Cowper hot-air furnaces 
erected in South Staffordshire, 








Soutn KEensincTon MuseuM.—Visitors during the week ending 
July 22nd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,291; mercantile marine, building 
materials, and other collections, 6923, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2761 ; 
mercantile marine, building materials, and other collections, 1320. 
Total, 24,295. Average of corresponding week in former years, 
16,954. Total from the opening of the Museum, 15,411,387. 

THe PurRIFICATION OF THE THAMES. —A parliamentary paper 
has been issued showing the result of the notices served by the 
Conservators of the River Thames, under the Thames Conservancy 
Act, for the discontinuance of the passing of sewage or any other 
offensive or injurious matter into the river above the intake of the 
water companies supplying the metropolis. Inthe cases of the 
towns, villages, &c., of Wallingford, Henley-on-Thames, Remen- 
ham, Maidenhead, Cliefden, Windsor Castle, Eton, Slough, Egham, 
Chertsey, Shepperton, Walton-on-Thames,  unbury, Beaumont 
College, Old Windsor, the sewage has been diverted from the 
river, and many owners of property have also complied with 
notices to divert their sewage. As regards Oxford, loans amount- 
ing to £140,000 have been sanctioned by the Local Government 
Board for very extensive works for sewerage and sewage irrigation 
and purification. These loans include the cost of the purchase and 
laying out of 320 acres of land for sewage irrigation. The works 
for the diversion of the sewage are in progress, and the engineer of 
the local board states that they will be completed in the autumn 
of next year. A loan of £19,600 has been sanctioned for the 
sewerage of Abingdon, and works for diverting the sewage have 
been commenced. At Reading very extensive works for the 
diversion of the sewage from the river have been executed, 
£220,000 having been expended on these works and on the purchase 
of Jand, and it is stated that 7U5 acres have been or will be pur- 
chased for irrigation, 40 acres of which are now being irrigated. 
The main sewers and pumping machinery being completed, the 
connecti sewers from the private houses are now in course of 





MR. CHRISTIE'S REVERSING GEAR FOR ROLLING MILLS. 


of engines for supplying the hydraulic hoists, made by Messrs. | 
Johnson and Ellington—now the Hydraulic Engine Company— 

Chester. But the great feature of the place was, as may be 

imagined, 12,000 machines which were found closely packed under | 
one roof. Some of the machines were for making the screw | 
blanks, from cold wire headed bya punch. The next operation was | 
the turning down of the head; then the nicking of the head by a | 


ways and otherwise unexceptional appointments which make i‘ 
most noteworthy on even Earl Dudley’s property. Mr. Fishe: 
Smith, by whom the party were received, had evident pleasure in 
introducing them to Mr. Latham, the mining engineer under whom 
the pit was sunk and all the workings planned. 

At the Round Oak Works the engineers were introduced by Mr. 
Fisher Smith to Mr. Smith Casson, who then took the direction of 





construction. The works for diverting the sewage of Windsor have 
been completed to the limit of the borough. An inquiry was held 
on 9th May, 1876, by the inspector appointed by the Local Govern- 
ment Board, on the application of the Windsor Urban Sanitary 
Authority, for a loan to enable them to complete the works be; ond 
the borough boundary, and the Local Government Board have 
since consented to a loan of £20,000, which with £10,000 previously 
sanctioned, will make the sum of £30,000 for the sewerage works 


required, 
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THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 

In resuming my description of the show here, and before 
ceeding to what will form the staple subject of this letter, I note 
two useful tools. ‘ ; 

Fisher’s patent bevel edge boiler-and armour-plate clipper is a 
very useful form of shearing machine for cutting a bevel edge on 
plate iron, and well adapted for bevelling boiler plates for caylk- 
ing, but I doubt its suitability for shearing armour plates of the 
thickness required for modern warfare. 

Popham’s steam peg breaker consists of a revolving horizontal 
spindle, running in a sleeve, and furnished with cutters of 
different forms at each extremity. It is used for shaving off’ the 
ends of the wooden pegs used in boot making, one cutter being 
used for operations inside the boot at the toe and the other at 
the heel. It cuts off the projecting portions of the pegs quite 
flush with the inside of the bvot, and without injuring the leather. 
I may take this opportunity of mentioning that the intended 
competitive trials of agricultural implements have been abandoned, 
but land will be placed at the disposal of exhibitors who may 
desire to show their implements in action. 

I have previously described the splendid underground gearing 
and shafting furnished by Mr. Corliss, to convey the power from 
his engines to points situated immediately under the ends of 
the various lines of overhead shafting. I will now endeavour to 
describe this shafting, and the method adopted for connecting it 
with the underground drums, ‘The official drawing issued to 
the contractors, of which I send you a copy, shows the position 
of the shafts, the lengths and diameters of each, and indicates 
generally the method to be adopted in driving it. In order to 
enable any one line of shafting to be disconnected without stop- 
ping the engines, it was decided to employ a very slack belt 
between the underground and overhead shafts, the slack being 
taken up or let out as required by a movable tightening pulley 
shown upon the drawings, but the mode of mounting and 


“ moving these pulleys was left to be devised by each contractor, 


as well as the form of hangers, couplings, &c. 

The contract was let to three firms, namely, Messrs. W. 
Sellers and Co., of Philadelphia ; Messrs. Jones and Laughlins, of 
Pittsburgh ; and Mr. G. V. Cresson, of Philadelphia, and it is 
interesting to compare the different details adopted by these 
three firms, more especially as the Americans have undoubtedly 
devoted a great deal of attention to the subject of shafting and 
its accessories, the importance of accuracy and lightness in this 
item being very great, particularly where long lines are employed, 
as in Machinery Hall. The tightening pulley made by W. 
Sellers and Co. is shown upon the drawing, by which it will be 
seen that the pulley runs in bearings attached to a timber 
frame, sliding horizontally between beams attached to vertical 
stanchions, and adjusted by means of two screws turned by a 
spur wheel on the end of each screw, these wheels being geared 
into each other. The coupling adopted by this well-known firm 
is called the double-cone vice coupling, and consists of three 
principal parts, an outer sleeve, a, and two inner sleeves, b b. 
The outer sleeve has its interior surface made like two frustrums 
of cones, with the apex of each meeting in the centre of the 
sleeve ; 6 b are conical sleeves, bored to fit on the shafts intended 
te be coupled, and having their outer surfaces so turned as to 
fit into the conical holes of the outer sleeve a. The cones bb 
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MESSRS. W. SELLERS AND CO.’S COUPLING. 


have three equidistant square slots cut in them, and there are 
corresponding slots on the inside of the outer sleeve. These 
slots are to receive square bolts,c cc, The sleeves bb, when 
put into place in the outer sleeve, will not quite meet—i.e , they 
are too large to goin all the way. They are, however, split, 
each one, in one of the square slots, This split makes them 
elastic, and if they be forced into the conical holes, they will 
contract, and thus diminish the size of the centre holes, The 
square bolts, c¢ c, while they serve as keys to prevent the inner 
sleeves from turning, also serve as a means of drawing the 
conical sleeves towards one another ; so that if the ends of shafts 
be in these sleeves, such ends will be pinched or held fast by 
the pressure, and that in proportion to the force used in screw- 





COLLINS’ SELF-ADJUSTING DOUBLE COMPRESSION COUPLINGS. 


ing up the bolts. An important feature to be noted is, that one 
cone cannot be drawn in with any more force than the other 
one; the resistance is the pressure on the shaft ends. The 
pressure on both ends of shafts in such a coupling must be 
equal, and is under the control of the person using and applying 
the coupling. Theshafts need not be of exactly the same size ; 
shafts of an appreciable difference in size may be as firmly held 
as if they were of the same diameter. Key slots are provided as 
a precautionary matter, as shown at ee; but the keys must fit 
sideways only, and not touch top or bottom. 

-The hanger is of the. form almost universally used in this 
country, and was originally intrody> by Mr. Edward Bancroft, 





of Providence, Rhode Island, and manufactured by Messrs. 
Bancroft and Sellers. The part marked @ is the frame or 
hauger ; b, the top box, and c, the bottom box, the two halves 


pro- | united, forming what.is called the “box,”—i.e. the journal box 


or bearing : the bearing in which the shaft rotates. This box is 
provided, top and bottom, with spherical surfaces, so placed as to 
be, in reality, portions of a sphere which has its centre in the 
centre of the axis of the box ; d and e are what are called plun- 
gers, These are screwed into the frame, and are provided with 
cup-shaped ends to clasp the spherical parts of the box. The 
box can rock to a limitéd extent in every direction in these cup- 
shaped ends. These plungers serve a double purpose: (1) of 
providing the socket for the sphere to roll in; (2) to permit of 
a vertical adjustment of the entire box to bring them in line one 
with another ; fis an oil dish to catch the drippings from the 
box. It is quite evident that a shaft placed in such a bearing 
will control ths positions of the box, and will press uniformly 
over the entire length of the box. This is a very important 
feature, as can be seen when compared with a rigid bearing. 
When hangers, having their boxes or bearings made in one piece 
with the hanger, are to be attached to beams, some distance from 

; ; each other, they must be bolted securely 
to the beams in such positions as will 
‘insure all the boxes in the entire series 
being in line one with another, so that a 
shaft placed in the boxes will rotate 
freely without binding. It will readily 
be seen that to do this the foot of the 
hanger must be carefully fitted to the 
beam, so that a line stretched through 
the various boxes will touch all parts 
of each. This involves great skill and 
much time in putting up. This skill 
and time is at the cost of the pur- 
chaser and user of the hanger. Then 
when they are in place, the warping or 
twisting or sinking down of any one 
MSs C eam will throw the bearing out of line, 
and thus tend to cramp the shaft in its 
bearings. With the ball-and-socket hanger, 
care is only required to bring the hangers 
in line sideways; the plungers admit of 
adjustment vertically, and the shaft 
twists the boxes intoline withitself. Thus 
all skilled labour is dispensed with in 
putting up, and possible adjustment is at 
all times practical, 

But the most important feature of this hanger is the possibility 
of using longer bearings or boxes thau with the rigid hanger. 
‘With the latter, the longer the box, the more difficult to line, 
and the more useless friction if out of line. With the swivelling 
principle the box adjusts itself, and thus takes a uniform bearing 
over its entire length. This is of the greatest importance, and 
influences the material forming the box. With a pressure not 
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exceeding 50 Ib. per square inch, and oil well distributed over 
the surface of the box, the metal of the shaft will not touch the 
surface of the box; it will run on the oil used as a lubricator. 
The oil under this pressure is not sjucezed out, and maintains 
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MR. CRESSON'S INTERNAL CLAMP COUPLING. 


its lubricating properties for a long time. Hence, if the shaft 
does not touch the box, it matters little what metal is used in 
making the box. Cast iron is the cheapest, and most readily 
worked into shape; itis in een | the most durable of the metals 
for a if kept well oiled, but the poorest. if allowed to 
run dry. 


section, ve either straight or curved faces, according to the 
use for which they arerequired. Pulleys up to 36in. in diameter 





BALL AND SOCKET ADJUSTABLE HANGER, 


and 4in. face are bored to a size that allows them to slide over 
the shaft loose and be held Ly set screws ; over that size they 
are secured with keys and set screws ; in this case, the key seat 
is straight, not taper ; the key is let into the shaft, the pulley 
pushed over it and held in its place by the set screws. 

The belt tightener adopted by 
Messrs. Jones and Laughlins has 
the pulley mounted on a shaft 
between two arms radiating from 
Zu x fixed point, as shown in the 
drawing. There is but one 
regulating screw, which is at- 
tached to a crosshead connected 
to the two arms and embracing 
the pulley; the crosshead is 
» steadied by a diagonal arm which 
slides on the main arm. The 
makers claim for this apparatus 
simplicity, the speed with which 
one man can tighten or slacken 
sania eaten 0 TT the belt, lightness and mene 

NTER- The pulley is running on a cold- 

NAL CLAMP HUB, rolled shaft 2hin. in diameter, 

while Sellers’ pulley is running on a turned shaft 4in. in diame~ 
ter. Messrs. Jones and Laughlins have supplied 3600ft. of shafting 
for the Exhibition, including that in Agricultural Hall. One line 
i:running at the rate of 240 revolu‘ions rer minute, another at 216 








DETAIL VIEW OF WOODEN PULLEY WITH TAPER-SLEEVE 
FASTENING. 
revolutions, and the latter is transmitting about 130-horse power. 
All of the shafting supplied by this firm is cold rolled, and 
is first’ rolled hot, then placed in a bath of a solution of 
muriatic acid for two hours to remove the scale, itis then washed 





SECURING A TAPER-SLEEVE PULLEY. 
and warmed with boiling water, and then rolled, — is quité 





bright and smooth when it issues from the rolls. 
size of shaft yet made by this process is 44in. in diameter. 


The are made with straight arms of an oval cross’ 
ao 
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advantages claimed for this shafting are that it has 75 per cent. 
yo ye strength than the same size of turned i 

use an average saving of 35 per cent. in weight and 
cost of shafting, hangers and couplings, is secured, and that the 
power which must be expended to overcome the friction of cold 
rolled shafting is less by 30 per cent. than is required to over- 
come the friction of turned iron shafting. 

The coupling used by Messrs. Jones and Langhlins is known 
as Collins’ patent self-adjusting double compression couplings. 
The sleeve, which is in halves, is bored somewhat smaller than 
the diameter of the shaft. When the cone rings are forced upon 
it by the ring nuts on either end, the sleeve is so compressed 
upon the shaft as to prevent the slightest movement in the con- 
nection. As the shafts are not turned down at the ends, the 
necessity for centreing or putting them in a lathe is obviated, 
and the entire strength is preserved. It has no bolts, and can 
be put up or taken down with the greatest facility. The hanger 
resembles that of Messrs. Sellers and Co., in having the ball-and- 
socket joints and long bearing, but is adjusted by a screw at the 
top and bottom furnished with a square head to fit a key, and 
has bearings lined with Babbit metal. There is nothing 
peculiar about the plain and split pulleys made by this firm, 
beyond good material and careful balancing. 

The remaining portion of the shafting in Machinery Hall has 
been supplied by Mr. G. V. Cresson. This manufacturer con- 
fines his attention exclusively to the production of shafting and 
its accessories, and he has erected the line in the north-west 
portion of Machinery Hall and that in annexes Nos. 2 and 3. 
The device used by Mr. Cresson for his belt tightener consists of 
a pulley running on a shaft between two levers, and the posi- 
tion of the pulley is regulated by a hand-wheel fixed on a shaft 
on which two pinions are keyed, geared into two spur wheels 
placed on another shaft, provided with two projecting cranks 
connected to the long arms of the levers by links. By turning 
the hand-wheel the ends of these levers are raised or lowered, 
and the position of the pulley altered in proportion. This 
arrangement, which is shown on the drawing, is hardly so sub- 
stantial or compact as either of the other contrivances which I 
have described. Mr. Cresson’s coupling is well known in 
England, being manufactured by seven firms in that country, in 
addition to several on the Continent. This coupling is cast in 
one piece, with two separate pairs of clamps formed therein. In 
the cored openings between these clamps and the outer sleeve 
there are inserted, in places properly prepared therefor, taper 
screws, which when screwed down will cause a closing of the 
clamping parts towards the centre of the coupling; or if the 
coupling be on shafts, would produce a pressure threupon. The 
pressure thus obtained is theoretically only upon three lines of 
the shafts, but as the hole is always made slightly smaller than 
the shafts, a uniformly distributed pressure is obtained upon 
nearly the whole surface of each shaft end. It is further evident 
that by selecting for the screws a fine thread and slight taper, 
the clamps can be forced down to a powerful hold on each shaft, 
fully equal to a forcing fit; aad as the action of each screw is per- 
fectly independent one from the other, it is unimportant whether 
the shafts are of exactly the same or slightly varying diameters. 

The feature of the hangers is that the standards are all cast 
hollow and have the usual ball-and-socket joint. The pulleys 
with the patent internal clamp bub is constructed on a similar 
principle to the coupling, and greatly facilitates the moving of 
the pulleys along the shaft. In order to effect this object, the 
centre of the pulley is opened slightly by driving a wedge into 
the key-way, which is removed when the pulley has reached the 
desired position, and tapered screws are inserted into the circular 
aperture in the boss, by which a tight fit is obtained, and the 
tedious and often difficult process of driving a tightly fitting 
pulley along the shaft is avoided. 4 

Before I conclude my notice of shafting, pulleys, and their acces- 
sories, I raust allude to Messrs. A. B, Cook and Co.’s wooden pulleys. 
The web of the pulley consists of any number of segmental 
pieces, in each of which the grain of the wood is in a radial line 
from centre to circumference. The width of the face of these 
pulleys is attained by building up a series uf rings on either side 
of the outer edge of the web, all glued together under consider- 
sble pressure, and are, of course, only adapted for dry situations; 
they are exceedingly light and cheap, and if they do not warp 
possess some advantages over iron pulleys. 

The portion I, Fig. 2, is a centreing shoulder for the aperture 
J, in the female flange F, and projects far enough through 
the web of the wooden pulley to enter the latter. The parts 
being brought together, the nut is set up on the sleeve by means 
of the wrench K, every turn of the nut crowding the flanges 
together more firmly, as well as the whole pulley up on the 
sleeve, the same as in the case of the iron pulley. This wrench, 
it will be seen, is adjustable through the whole range of ordinary 
line shafting. The final operation of setting up, with pulley in 
position, is represented in the cut, Fig. 3. 

These wooden pulleys are all turned perfectly true and smooth 
over their whole surface, are filled with a hard filler, and coated 
with several coats of best shellac, and present a better finish than 
most pattern work. The shoulder G, on plate E, is the cen- 
treing shoulder or bearing on which the web of the pulley, 
shown (with the outer portion broken away) at H, fits. This 
shoulder is of the same size or diameter in all sizes of flanges, or 
for large and small shafts. This will be evident from Fig. 1, 
which also shows that where greater power is necessary a corre- 
sponding bearing for the sleeve is given in the length of the hub. 
These pulleys have been erected in the shaft in the saw-mill, 
which is not yet in operation. 


INSTITUTION OF MECHANICAL ENGINEERS. 
[Concluded from page 59.] 

Mr. Newton then dwelt upon Spencer’s method, carried out 
by Messrs. Richardson at West Hartlepool. The early experi- 
ments were = failures; but there were much better reports 
as to the latter experiments. Certainly, excellent iron had 
been made by the Spencer method. Mr. Spencer claimed as a 
great novelty the raising of fettling in a liquid state around the 
inside of the furnace, though he did not see much in the plan; 
but he did not think that beyond dropping a little water upon it, 
the inventor did anything to keep his furnace cool. Mr. 
Crampton’s plan for keeping the rings cool was, however, very 
ingenious. 

Mr. Jeremiah Head said that the question seemed naturally to 
resolve itself into two heads—First, the economical process which 
they called puddling, or the elimination of the impurities in the 
iron; and secondly, the mechanical appliances by which that was 
best effected. Some time ago some experiments were made in 
Upper Silesia on the process of puddling by the ordinary puddling 
process. At each stage samples of the iron and samples also of 
the fettling were taken out and analysed. The results appeared 
in certain of the English scientific papers. He had from those 
particulars prepared two long diagrams—on the walls —thinking 
that the information might in that form at least be most intelli- 
gible to others, as it certainly was to his own mind. Explaining 
the diagrams, which related the one to the results of the experi- 
ments with the iron, and the other to the experiments with the 





in some degree to the f 

Tec lcoree weno ndiee te 4 
at the present wages a in 
un could not earn more than 35s. 
hand, which so many were driven to do, 
than 27s. 6d. And they all knew that a puddler seldom got full 
work in the present state of trade. But plate rollers were over- 
paid. The rollers in his employ get in one mill £8, and in another 
£4 week. Mr. Crampton referred to the skill of the puddler 
ucing a greater yield. Greater yields mostly resulted from 
fettling. A good puddler with good fettling would bring 
out more iron than he put in; but practically there was a loss of 
from 5 to 10 per cent. A mechanical rabble was an advantage in 
some cases over the old hand rabble and the old hand furnace, 
and was at some work reasonably preferred; since four 
level hands working with certain ‘oe now in use could do 
better with them at a double furnace than by the old 
method in the old furnace. Mr. Crampton’s furnace had been 
occupying his—Mr. Head’s—best energies for two and a-half years, 
and he had previously watched it closely at Woolwich. There was 
no doubt that the requisite heat could be got with powdered fuel, 
which, when it was well dried and ground, could be used without 
difficulty. He thought, however, that Mr. Crampton had under- 
rated the manual labour required in feeding the furnace. 
Taking a plant of eight furnaces, he—Mr. Head—thought that 
they could not do without four men. He had not himself been 
able to do with fewer. With regard to homogeneous iron, he did 
not think that there was any advantage in coming to that meeting 
and making things appear too couleur de rose ; because their object 
was if they had difficulties to discuss them, when perhaps some 
kind friend might be able to remove them. Having himself 
stuked a great deal of money in the Crampton furnace, 
and having given to it a great deal of time, he felt 
anxious that all difficulties should be removed. There was 
no doubt that the difficulties arising out of lamination appeared 
mainly in rails, in plates intended for flanging, and manglost had 
to be bent. He had never found any di ty in lamination in 
shipbuilding, or in plates for boilers, In plates by far the largest 
consumption was in bridge and shipbuilding, where there was no 
flanging at all. The making of iron in solid blocks was not a new 
process. It originated the puddled-bar process, which was con- 
idered an impro + upon it; but it was possible that with 
better appliances they might yet come back to the solid bloom. 
Adverting toa splendid sample of boiler plate iron which had been 
uddled at Woolwich and the bloom re-heated and rolled out at his 
Mr. Head’s) works, the Institution must not suppose that if the 
whole plate had been shown it would have been equally good. The 
plate had various defects, but the piece now shown was free from 
defects. The difficulty of getting large plates free from defect, 
had never, in his opinion, been surmounted. A plate was a very 
difficult piece of iron to produce free from flaws. the rolling of 
it, if there was anything raw in the iron it was sure to come out ; 
and often a plate was rejected for very small defects. These 
plates made from Crampton iron did not roll like ordinary plates ; 
they rolled like pieces of lead. But when they were cold the 
maker was apt to find several defects which he did not find when 
they were hot. The iron was of a dry nature ; there was less cinder 
in it than in ordinary iron. These difficulties might be overcome 
by-and-bye ; but they were not yet overcome. He thought it well 
to name them, in order that gentlemen able to express an opinion, 
which might be of assistance, should do so, Forge managers 
believed that, if they could only roll the iron down thin enough, 
and get the impurities to the surface, they could, after cutting it 
up, reject the parts containing the impurities, and so by piling get 
a good surface. By the same process they could select tops and 
bottoms for the pile, which were altogether free from impurities, 
even if the centre of the pile should not be quite soeyeable. In 
looking at a process like that which was the subject of the paper 
now under discussion, he was struck with the great number of 
minds that had been engaged upon it from time to time. It was 
not the product of any one mind, and though a great many who 
had engaged in it had from time to time taken out patents, a great 
many more had not in this way protected their inventions, yet had 
for a long time been labouring very hard to bring out something 
which should be of service to that industry. 

Mr. Carbutt said that by-and-bye wrought iron would be a thing 
of the past, and steel would be generally used. The difficulties 
attending the use of puddled bars in the making of plates did not 
exist in the case of ingots for making plates of steel. The great 
impediment to the use of steel was the action of the Government 
in refusing to allow the use of steel plates for bridges and ships, if 
they were to possess Board of Trade certificates. If this could be 
overcome, the manufacture of steel would be a perfect certainty. 
At that time the ore of the Cleveland district would be made into 
steel at a little cost by one process, and the ore in the Barrow dis- 
trict by another—the Bessemer; and the labour of puddling, 
which mankind ought not to be required to undergo, would be 
avoided. 

Mr, B. P. Walker, Birmingham, said that he was the father of 
the rotary puddling process. In his first experiments he produced 
iron, some of which he still had by him, and rolled it into tip iron. 
For a lining, the late Mr. Blackwell suggested red ore mixed with 
Stourbridge fire-clay ; and he was preparing to use gas as a fuel, 
when he heard of what in that direction Mr. Tooth was doing. 
He and Mr. Tooth then became associated in the patent; which 
they knew ultimately passed into the hands of the Dowlais Com- 
pany. He now felt very much pleased that his baby had, in 
the care of Mr. Crampton, got into a state of such forward growth. 
What had now been done marked, he hoped, the commencement 
of a very important era in the history of the iron trade of the 
country. 

Mr. Cochrane remarked that two years ago he made an effort to 
introduce the process into South Staffordshire, where the main 
difficulty which he found to lie in his way was the size of the ball. 
Had Mr. Crampton devised a method of cutting up the ball without 
making it necessary that the existing working plant should be re- 
placed with new? Even in Middlesbrough, where the ironmasters 
had a plant superior to that in South Staffordshire, they looked 
upon it as murder to have to divide the ball into two, which they 
did by passing it under the hammer before they took it to the rolls. 

A member of the firm of Hayward Tyler and Company asked 
for information upon the kind and cost of fettling which had now 
been adopted. 

Mr. Cowper thought that the Institute was especially indebted to 
Mr. Crampton for having dealt with e masses of homogeneous 
metal, which was of more importance than reducing the cost of 
puddling. Such furnaces were of immense importance to the dis- 
trict. They knew that a South Staffordshire boiler plate was a 
good thing, still not so good as Lowmoor. But Mr. Crampton 
showed them how to make boiler plates out of Cleveland pigs, 
equal not a little of it to the fine-grained iron of Yorkshire. He 
did not, however, say that other rotary puddling furnaces did not 
bring about the same results. He concurred with Mr. Newton that 
experimenters had been making a mistake in their efforts to get 
an enduring lining. Mr. Danks was the first to boldly face the 
difficulty by putting in an oxide of iron which he constantly basted 
with fresh gravy. It was impossible to make any brick stand long 
as a lining when so great a heat was necessary. Mr. Robert Heath 
had been working the Danks furnace in North Staffordshire ; and 
Mr. Heath had told him that he did not think that he had saved 
much money, but that he was making a fair quality of metal. He 
(Mr. Cowper) had come across those plates, and he had no hesitation 
in saying that by the Danks process plates previously made by Mr. 
Heath had been greatly improved, andthat the standing of Mr. 
Heath’s plates in the market had been considerably rai As to 





»owdered fuel, he, Mr. Cowper, said nothing, because he had a 
little misgiving as to the cost of grinding it. A good fettling might 





selenide could melt down ball Svepare cinder with good 
bulldog, could get a certain i scrap at a low price. 
Cutting the ball had boon ancoraplished’ in Prey Act n © pated 
of tweezers, but he looked with great confidence towards the use 
of 10 cwt. blooms worked in one mass. He had seen some 
of the iron made at Woolwich which was less dirty than that 
otherwise made at Woolwich, and it was being used in the making 
of long coils. He hoped that at Woolwich they would soon 
see at work rotary furnaces for the making of the long gun coil 
bars 2}in. square. 

Sir Joseph Whitworth asked for the tensile strength of the 
various specimens. The ductility of the specimens spoke for itself ; 
but to judge of the proper value of the material, they wanted to 
know its strength. In any piece of iron or steel it was necessary 
to know—(1) if it was sound ; (2) what was its strength; and (3) 
what was its ductility. He hoped Mr. Cowper would, in his reply, 
be able to say — about its strength. 

Mr. A. Paget would like to ask Mr. Cowper if, in his system, 
there was not ample heat going up the chimney both to dry and 
to grind the fuel without any cost whatever. When Mr. Cowper 

given sufficient attention to the pers he, Mr, Paget, thought 
that he would find that he could both grind and also dry his coal 
without that work costing him a farthing. 

Mr. Bramwell asked Mr. Head what was the cost of fettling in this 
as compared with the hand furnace? Next, if he had made any 
experiments with the fettling taken from a Crampton furnace, so as 
to compare the fettling with the fettling from the common hand 
furnace after the fashion which he had so intelligibly laid out in the 
two diagrams? Such experiments would assist them to learn wh, 
mechanical puddling produced from Cleveland pig iron of a Asie: § 
superior quality to that obtained from the same pigs in the hand 
furnace. Then he could not make out whether Mr. Head preferred 
to make a plate of piles or from a homogeneous ball. Mr. Carbutt 
was the chairman of a committee of the British Association, who 
had for more than two years pestered the Board of Trade upon the 
steel question, till at last becoming so very troublesome, the Board 
of Trade had appointed to meet Mr. Barlow and Sir John Hawk- 
shaw so soon as they had returned from America. That having 
been done, and sufficient time allowed for the official consideration 
of the subject, they might hope by-and-bye to hear the decision 
come to by the authorities which would remove the stigma under 
which this country laboured by reason of the interdiction of steel 
by the Government. That interdiction arose, he believed, from the 
fact that the experiments upon which it was based were made with 
puddled steel, before the fusion process was known. Engineers 
were indebted to the action taken by the British Association at 
their meeting at Bradford. 

Mr. Head said that the increase of yield bore relation to the 
quality of fettling used. Best metal fettling he had found cost 
him about £2 — ton of iron produced. Iron wasiron; what was 


needed was that the impurities should be got out of it. In the 
eliminating of the impurities when dealing with large masses of 
iron he had met with greater success with mechanical than with 


the ordinary hand furnaces. If in making a large plate he could 
get as good results fromya 10 cwt. bloom, he should of course prefer 
to roll the plate from that rather than from piles; but in the present 
state of their knowledge he doubted very much whether they could 
not get a very much better plate by cutting up and piling them by 
rolling from the bloom. He had not calculated the proportion of 
coal he was using, but having watched the Crampton furnace at 
Woolwich, he thought he could say that the furnace there was 
working at 3 cwt. of coal per hour in hot blast and 5 ewt. in cold. 
Heshould be happy when his experiments were sufficiently advanced 
to prepare for the information of the Institute diagrams similar to 
those with which he had indicated what had been done in Upper 
Silesia. 

Mr. Adams described what had been done during 1868 and 1860 
at Boston by the United States Government in firing with ground 
anthracite coal. In this case it was found that 38 per cent. of pure 
carbon accumulated in the furnace, wanting time for combustion. 

Mr. Shanks explained that he had sent to Woolwich fine Indian 
charcoal pig iron, which had been easily worked in the Crampton, 
whose operation he had carefully watched, because it was only by 
mechanical puddling that the Indian ores could be thoroughly 
utilised. 

Dr. Siemens would endorse Mr. Head’s remarks that the question 
of mechanical puddling was mainly one of fettling, the expenses 
of which would, he hoped, be compensated by advantages of 
greater importance. In the furnace in which his name was 
associated, his object had been rather to gain a short cut from the 
mine to the bar, than to accomplish the ordinary process of 
puddling. in that neighbourhood he had (at Mr. Lloyd’s) some 
furnaces at work where iron was produced from the ore direct. 
His furnace differed from Mr. Crampton’s in that, in his case, he 
obtained his fuel in a gaseous condition, whereas Mr. Crampton 
used an impalpable powder. The particulars which Mr. Lloyd had 
just put into his hands showed that in his furnace they had the 
means of eliminating, or rather avoiding, the entrance of phos- 
phorus and sulphur, even though they used Northampton ore. In 
that direction he looked for success rather than by puddling. 

Mr. Crampton replied at length upon the question of the cost of 
fettling. He said that it would be economy to use the very bes’ 
fettling, since if half the fettling, for which they paid at the rate 
of £2 per ton of iron produced, became iron worth £7 per ton, the 
operation was a financially wise one. He was not then prepared 
with further particulars with which to reply to Sir Joseph Whit- 
worth than those furnished in the specimens, and he called Sir 
Joseph’s especial attention to the armour-bolt which he had 
particularly described on the previous day. 

The President said that for more than forty years the attention 
of manufacturers of iron had been directed rather to the produc- 
tion of large quantities than to the making of iron of excellent 
quality. In consequence, the users of iron had been unable to 
depend with the precision necessary for constructive pur- 
poses upon the material which had been supplied to them. 
To his own knowledge this had driven foreign countries 
to make iron themselves; for, they said, we cannot depend 
upon the quality which we receive from England. It was 
of national importance that this distrust should be removed ; 
and he was very glad that Mr. Crampton, and Mr. Siemens, and 
many other gentlemen were turning their attention in the direc- 
tion of improved quahty. A ton of iron occupied a cubic space of 
20in., and the quantity of phosphorus in the same ton represented 
a cube of nearly 8in. The percentage of phosphorus was in 
weight 1° from three to four-tenths. That quantity of 
phosphorus exercised a most important influence upon the iron, 
tyhich, in the finished state, it made cold short ; but it did more 
than that. Phosphorus in cast iron water pipes communicated 
itself to the water passing through it, and made it most offensive. 
With regard, therefore, to cast as well as finished iron, it was 
most important that the phosphorus should be removed. In the 
Bessemer process it was not removed. The defect was a chemical 
one. If he was right in his theory, the impurity would be removed 
by blowing hydrocarbon gas through the metal in its molten state. 
With regard to the furnaces of Siemens and Crampton respectively, 
the former produced a purer flame than that which was possible 
from coal-dust, and was likely therefore to produce a purer metal, 
He hoped that in the ensuing twelve months some experiments 
would be made with a view to solve the chemical difficulty to 
which he had drawn attention. 











Ar the Royal Agricultural Society’s Exhibition at Birmingham 
on Friday, a meeting of makers and owners of traction ploughing 
engines was held in the afternoon, to consider the desirableness of 
forming an association to take steps to bring about an alteration in 
the law with regard to the use of such engines on common roads. A 
committee was formed to consider the matter and call a general 
meeting of all persons interested at an early date, 
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RAILWAY MATTERS, 
Ow1NG to decreased mineral traffic, a number of the Caledonian 


Railway Com oe eee Sane. Managen: ond eeeriaete 
i notified that their will be dispensed 
with after the Ist of August, 


DvRinG many months the Midland Railway contractors have been 
engaged constructing two extra lines of railway by the sides of the 
Erewash Valley line, from Ikeston, Derbyshire, to Long Eaton. 
This undertaking has required a great amount of labour in form- 
ing embankments, erecting brid The Midland Company, 
however, now announce that this new line is completed and a | 
for traffic. In consequence of the construction of the new line, i 
am ge intended to reserve the old line for passenger —e — 

ill give passengers greater security in travelling. e new line 
will be solely used for goods traffic. : : 

THE forty-fifth ordinary general meeting of the Railway Rolling 
Stock Company was held at Wolverhampton on Tuesday. The 
half-yearly report said that since the commencement of the year 
the directors had disposed of the preference shares held by the reserve 
fund, and in ae of the + demand for first-class securi- 
ties of this nature, had been enabled to realise a considerable profit 
by the transaction. The profits for the half year are £5623 7s. 2d. 
and the directors recommend a dividend, which was declared at the 
meeting, at the rate of 6 per cent. annum upon the paid up 
portion of the preference shares, end at the rate of 9 per cent. per 
annum on the ordinary shares. After payment of these dividends 
the sum standing to the credit of the reserve fund will be £9972 
10s. 3d., or £2941 17s. 3d. in excess of the previous half-year. The 
number of wagons now in possession of the company is 3548. 


A Care Town pean og of the Times sends the following 
account of railway works in South Africa :—‘‘A railway journey 
over 120 miles is an event of importance in South Africa, It 
marks the progress of the country and the transition of its people 
from the old lumbering ex-wagon mode of existence to the 
modern system of the iron-road, with all its attendant revolu- 
tionary influences, The opening of the line from Cape Town to 
Worcester on the 16th of June was accordingly a gala day at this 
end of the colony. The Governor and the Vinnhetebh Covent, 
the Cabinet, with the members of the Legislature, and merchants 
of Cape Town, all united to take part in the proceedings, which 
were upon the whole very satisfactory. Congratulatory addresses, a 
banquet, and a ball were organised to celebrate the occasion. The 
citizens of the metropolis, to the number of 300 or 400, journeyed 
by rail to Worcester, and the rustic inhabitants of the country 
districts assembled there in crowds to receive them, some of the 
motley gathering showing by their astonished faces and exclamations 
that they were more accustomed to look at long-horned cattle, 
mules, or horses than at locomotives, The line thus opened is an 
extension of the Cape Town and Wellington Railway, which was 
purchased by the Government a few years ago from an English 
joint-stock company, who constructed it under colonial guarantee. 
It forms a part of the Western main trunk line to Beaufort, which 
is expected to be completed and opened in three years from this 
date. As far as Wellington it is laid with the old broad 
gauge, 4ft. 8}in.; from Wellington to Worcester, and the remainder 
of the extension it is of the narrow, or 3ft. 6in. gauge; and 
eventually it is intended to have the whole line uniformly on 
the narrow gauge, which was adopted by the Legislature in 1872 on 
the advice of Mr. Robinson, the Colonial Chief Inspector of Public 
Works, whose opinions were backed up by Mr. Gregory, the Colonial 
referee in London for our Cape railways. The working results of 
the portion of the line hitherto opened, 97 miles, are considered 
satisfactory. The receipts for the year 1875 amounted to £97,827, 
and the net expenditure to debit of working account £58,284, 
leaving net earnings, £39,542, or about 44 per cent. on the approxi- 


mate capital; and this, too, notwithstanding the hea’ rice 
£780,000, paid for the purchase of the Wellton line. rail- 
way works in other parts of the colony are being vigorously 
prosecuted. On the Eastern line, from Port Elizabeth, 45 miles 


are already opened, and 20 miles more, to Bushman’s River Poort, 
will be ready in two or three months. On the Midland line, towards 
Graaff Reinet, 44 miles from Buitenhage, and 65 miles from Port 
Elizabeth will be open inashort time, and on the Border line, about 
60 miles from East London will be ready by the end of the year. 
The opening of the line for traffic as far as Blaney Junction, a dis- 
tance of 33 miles from Panmure, is fixed for September next, and 
a further length to Hangman’s Bush, together with the branch into 
King William’s Town, about December. The engineers’ estimates 
of the cost of these new works, narrow e, were about £6000 per 
mile ; and, from returns submitted to Par iament by the Govern- 
ment, it appears that up to the present time the expenditure has 
been, on the Worcester line, at the rate of £6700 a mile, on the 
Port Elizabeth lines £6170 a mile, and on the Border line £6483, 
the increase being accounted for chiefly by the short and fluctuating 
supply of labour, with all its attendant delays and expenses, the 
enhanced rate of wages, and high cost of provisions. The works 
are being carried out under the ‘departmental system,’ the Govern- 
ment having failed to secure any response to their advertisements 
for contracts.” 


THE half-yearly meeting of the shareholders of the Manchester, 
Sheffield, and Lincolnshire Railway Company was held on Wed- 
nesday. The chairman, in moving the adoption of the report, said 
there had been a decrease in the traffic of the half-year of £33,000, 
and a decrease in the expenses of £16,500. There had been an im- 
Peers profit received from the joint lines of £14,800, and there 

ad been received from arrears owing by the Post-office for the use 
of the telegraph and for services performed, £7000. The figures 
which used to show a constant loss—namely, the returns from the 
lines, were beginning to show a profit. The half-year had 

en disfigured by a strike of eleven weeks by the men in the South 
Yorkshire coal district, by which he estimated the company had 
lost, directly and indirectly, traffic amounting in value to £50,000. 
He further estimated that the South Yorkshire capitalists had lost 
£500,000, and the workmen in wages £100,000, Even at the pre- 
sent day the cost of getting coal was 15 per cent. higher, as amatter 
of wages, than it was eight or nine years ago. The iron trade was 
intimately affected by this state of things, and we found that in 
consequence of the operation of protection in America and trade 
combinations in this country it was impossible for us to compete in 
the American markets and other markets of the world with our 
competitors, This was a serious state of matters, and it could 
only be met by reversing our policy. Instead of trying to consume 
more and do less work, we must try to consume less and do more 
work. When he saw Parliament passing restrictions upon the 
labours of adult men, he wanted to know what they and other 
shareholders of railway companies would feel if their hours of 
labour were restricted to nine hours a day. Working men were 
made miserable, nay, vicious, by these restrictive Acts of Parliament. 
The result of so much more leisure time given to working men was 
so much more extravagance and dissipation, With respect to the 
reduction of fares introduced by the Midland, he said he was in 
possession of figures which would show that the policy had been 
disastrous to the Midland Company itself as well as to other rail- 
way companies. With respect to the state of trade generally, he 
regretted to hear that by the suspension of the payments on Turkish 
and Egyptian loans to residents in London alone six million pounds 
less were received this year than last, and consequently so much 
less was being spent. He had it on the authority of Mr. Mun- 
della that the diminution of wages paid in this country was nearly 
two millions a week. It was not rising, therefore, that their 
traffic should show a large decrease. He was hopeful that after 
Lea Bray another year of wholesome discipline England 
would be able, by reducing the inflation of wages and by doing more 
work, to outbid all other producers in the world in cheapness, and 
then we should resume our trade with all markets in the world, for 
no amount of protection could stand against cheap production, 





NOTES AND MEMORANDA. 


Paris occupies an area of nearly 19,000 acres, of which 15,000 
are built upon. The value of the former is estimated at over 508 
millions sterling, and of the latter at over 416 millions. 

Ir was found during experiments in Lake Geneva on the photo- 
graphic transparency of water, the water being very clear, that the 
actinic rays of runlight can penetrate to the depth of 30 metres 
beneath the surface, but fail to reach a depth of 50 metres. 

Tue following recipe for a beautiful red ink is given by Metra, of 
Paris :—Dissolve 25 parts, by weight, of saffranin in 500 s warm 
glycerin, then stir in poste 500 parts alcohol and an equal 
quantity of aceticacid. It is then diluted with 9000 parts water, 
in which is dissolved a little gum arabic. 

THE following alloy was not long since patented in France :— 
Copper, 720 parts ; nickel, 125 parts; bismuth, 10 parts ; zine, 90 
se yee ; tin, This is said to form a 

ible, malleable metal, easily worked by a silversmith ; it resists 
the oxidising action of the air, and is capable of being soldered. 

For the purpose of preserving timber for mines Herr O. Koug 

the timber, cut in proper le , in a vertical position in an 
iron reservoir, provided with a tight fitting cover. The vessel is 
then filled to about three-fourths of its capacity with a solution of 
the carbolate of soda. Into this he leads live steam, which speedily 
brings the liquid to the boiling point. The access of the steam is 
continued until, by its gradual condensation, it has filled the vessel 
to its full capacity. The wood is then allowed to remain in the 
hot liquid for some hours; this is then drawn off, and the wood 
washed off with a dry steam jet. 


A CORRESPONDENT of the Scientific American sends the following 
formula for an indelible ink without the use of nitrate of silver, 
which, he maintains, is thoroughly efficient and capable of resisting 
the action of freezing and a. No. 1. Extract of logwood, 
1lb.; water one gallon. No. 2. Sulph. prot. of iron, 40zs.; water, 
4ozs. No, 3. Sulphuret of ae, oz.; water, 2ozs, After 
dissolving the logwood by boiling, add No. 3 to No, 2, until the 
iron assumes a black colour; then add this compound to No, 1, and 
boil a few minutes. Add cyanuret of potassium, }0z., which fixes 
the colour. For ink, add gum and alcohol; for dies add grease. 

Messrs O,. BRUCKMANN AND Sons, of Heilbron, in a recent 
communication to the Wiirttembergische Gewerbeblatt, give most 
positive testimony regarding the efficiency of zinc as a preventive 
of the incrustation of steam boilers. They give the details of 
three trials of zinc scrap laid in the boiler, all of which were 
attended with the most favourable results under circumstances 
where every other means failed. Asa result of their experience, 
they recommend the use of one kilogramme (2'2 lb.) of zinc 
scrap per month per horse-power; a quantity that would vary 
somewhat according to the quality of the water. : 

THE souring and moulding of paste used by bookbinders, and 
workmen in other trades, which according to circumstances occurs 
in about two or three days, may be entirely avoided, according to 
the statement of Herr P. Lang, by the addition and thorough mix- 
ture with the freshly = paste, of a few drops of salicylic 
acid. When thus treated, a paste may be kept for weeks in a 
heated room and without losing its freshness, and even when it has 
by long standing become dry and tough, may be at once rendered 
fluid and serviceable by treatment with hot water. The addition 
of the acid does not, according to this author, affect the stickiness 
of the paste to any sensible pg The above item will, doubtless, 
prove serviceable likewise to all who haveonly occasionally to make 
use of paste, 

Art a meeting of the Industrial Association of Moravia, held at 
Brunn, M. G. Ruckensteiner commented on the destructive 
influence of pure animal and vegetable fats upon steam engines 
and boilers. These bodies are decomposed by the action of high- 
pressure steam and fatty acids (such as margaric, stearic, oleic, 
&c.) are set at liberty, and attack the iron, as he has demon- 
strated in a series of experiments. He therefore recommends as 
the only means of preserving machinery the use of such mineral 
oils as boil at high temperatures, whereby all wear and tear of 
machinery and the consumption of grease are reduced. Mineral 
oils do not contain fatty acids, are incapable of being decomposed, 
and do not form‘insoluble soaps. If they become mixed with 
boiler incrustation they diminish its tendency to cling to the sides 
“= boiler, and thus exert in this respect also a beneficial 
action. 

AccorDING to the Scientijic American Dr. A. Vogel describes 
several methods of proving that nitrous and nitric acids are among 
the gaseous products of the combustion of trinitro-cellulose or gun- 
cotton. A tuft of gun-cotton is placed in a large test glass which 
tapers to a point beneath, ignited, and covered as quickly as possible 
with a glass plate. The interior of the glass is immediately filled 
with the characteristic yellowish red fumes of nitrous acid. When 
gun-cotton is ignited on a piece of moistened litmus paper, it 
colours the paper red. It also reddens tincture of litmus, if burned 
in a beaker glass on the bottom of which is some of the tincture. 
When burned on a strip of moistened iodide of potassium and 
starch paper, enusatien ares a dark blue spot. The characteristic 
test for nitric acid with brucine can be obtained by burning the gun- 
cotton in a conical test glass, at the bottom of which are a few drops 
of water, and covering with a glass plate. The water at the bottom 
of the glass has a strongly acid reaction and exhibits this reaction if 
placed on a watch glass in contact with brucine and sulphuric acid. 
A curious reaction takes place when an ounce of collodion is mixed 
with an equal volume of concentrated nitric acid. The reaction is 
very violent, red fumes are evolved, heat is generated, and at the 

lusion of the reacti thing r ins in the vessel but cotton, 

the alcohol and ether being totally destroyed or evaporated. The 

cotton, which now apparently possesses a fibre, is not only not ex- 

— but is almost totally incombustible, its character having 
en totally changed during the experiment. 


THe Revue Industrielle describes a new illuminating gas 
apparatus devised by MM. Kidd and Barff, which is composed of 
an iron drum into which any kind of carbon is introduced. Carbon- 
pon yp gives excellent results; powdered anthracite, coke and 
wi charcoal may also be employed. In the interior of the 
cylinder is established a system of circular tubes which are filled 
with water led from an elevated reservoir. The coal is ignited, 
and the heat developes steam in the tubes at a pressure corre- 
sponding to the height of the reservoir. A small tube conducts the 
steam below the fire and allows it to escape into the ashpit. The 
jet draws in air, and the mixture traverses the burning combustible 
from below upward, A series of int ing 1 i then occur, 
the watery vapour, air, and carbon acting upon each other. The 
oxygen of the air and steam unites with the carbon to form 
a certain proportion of carbonic oxide, anda less quantity of 
carbonic acid, The hydrogen set at liberty and the rs are 
found in the mixture when it escapes. The nitrogen alone is 
inconvenient. The quantity of carbonic acid may be greatly reduced 
by, augmenting the height of the layer of combustible. Carbonic 
oxide and hydrogen represent about 43 per cent of the mixture, 
pa senapy, of the gas obtained from caibonised peat gives on 
analysis : Carbonic oxide 28°5, hydrogen 14’5, nitrogen 53, carbonic 
acid 4, The gas contains no sulphur, either free or combined ; and 
in order to use it for illuminating purposes it is only necessary to 
remove the carbonic acid, an operation of no great difficulty. It 
is calculated that 1 ton of coal by this process will yield about 
98,868 cubic feet of illuminating gas, or, including the nitrogen, 
about double this volume, The operation is continuous, and there 
are no retorts to charge and empty. As the coal is consumed, a 
lever device throws in fresh supplies in closed boxes, The residue 
is a small quantity of ashes, and all the carbon appears to be 
a sae in the gas. The gas is a a burns without 
the odour, and produces only carbonic and water ; hence 
it has no deleterious action on paint or gilding, 











MISCELLANEA, 


Mr. T. W. RumpiE has been appointed chief engineer to the 
Southwark and Vauxhall Water Company. 


Tr having been reported to the Admiralty that grave defects are 
to exist in the boilers of the turret ship Hydra, the 
master boilermaker of Keyham Factory has been ordered thorough! 
wy survey and examine them, and report immediately to their lord- 
ps. 

TuE result of the inquiry, at Portsmouth, into the circumstances 
which led to the doubling up of the eccentric rod on board her 
Majesty’s ship Assistance after leaving ae has been the placing 
of Nr. Swann, the chief engineer, upon half-pay, and the relega- 
tion of Mr. Bramley, one of the engineers, to the Steam Reserve. 


THE search for coal in Furness, which has been carried on for 
two or three years, has, says Capital and Labour, been discontinued 
for the present. A hole has been bored at Rampside to a consider- 
able depth without any really practical results, One or two thin 
seams of coal weze pierced, one lin. and another 1}in. in thickness, 
but no stratification was touched justifying the enterprising 
explorers to spend further money in the search. At some future 
date probably tie search will be recommenced at another place in 
the same neigh»vurhood. 


For several months the Carron Company have been busily 
engaged in boring in the lands near Eastgrange, in an endeavour 
to strike the seams of ironstone which are believed to underlie the 
various estates to the eastward. Their efforts have at length met 
with success. Ata depth of 140 fathoms the borers have cut 
through the main seam of ironstone, and found it to be 24in. thick. 
It is remarkable that several years ago the field in which the find 
took place was leased by the Shotts Iron Company, who bored in 
several to a depth of 100 fathoms, and, not finding the 
ironstone, gave up their lease. : 


TuE effect of the great depression in the mines of Cornwall has 
been to reduce not only the working miners, but the small shop 
keepers in the mining districts, to the borders of starvation, and 
all who can raise money by any means are emigrating. The bread- 
winners are leaving the country by hundreds, and leaving the 
women, children, old and infirm, to be supported by the parishes. 
It is reported that in one parish alone there are women and 
children thus left, though many of them receive aid from their 
adult male kindred as soon as money can be earned elsewhere. 
Groups of emigrants may be seen almost daily at the railway 
stations on the Cornwall and West Cornwall lines. 


THE following are the special questions appointed for discussion 
in the health department of the Social Science Congress to be held 
at Liverpool in October next :—(1) Whatis the best mode of making 
provision for the supply and storage of water, (a) in large towns 
such as Liverpool and Manchester, (b) in groups of urban commu- 
nities of lesser size, such as exist in the manufacturing districts of 

cashire and Yorkshire? (2) What further legal enactments, if 
any, are required with a view to arrest the spread of infectious 
fevers, and how far national and municipal registration is desirable 
asa means thereto, and if so, what should be the nature of such 
registration? (3) What amendments are required in the legislation 
eon st to prevent the evils arising from noxious vapours and 
smoke? 


Ir has been determined, says the Scientific American, that the 
addition of from 0 0005 to 0°001 part of ‘salicylic acid to cistern 
water, clarifies the same in a remarkable manner, and that which 
ordinarily, in the space of a month, would become foul and 
unfit to drink, remains perfectly pure and limpid. is property 
of the acid will doubtless be found of t value on board 
vessels making long voyages, as it has been determined that scurvy 
is often produced Sy the deterioration of water througk too long 
sojourn in casks and tanks. The combination of salicylic acid with 
calcareous salts has also been nena by M. Berger to be so intimate 
that water, thus charged and treated, may be evaporated even to 
dryness without any lime deposit being formed. The acid is 
therefore one of the best (if not the best) preventives of steam 
boiler scale and incrustation; but until some cheaper way of pro- 
ducing it than now is practised is discovered, it can scarcely come 
into general use for this purpose. 


AN apparatus has becn attached to the rear of the pay-car used 
on the middle division of the Pennsylvania Railroad, which is 
expected to be of important service to the officers of the road 
when on tours of inspection. A roll of white paper 700ft. in 
length encircles a cylinder, from which it is paid out at’ the rat 
of three feet to the mile run by the car, its forward movement 
being regulated by the revolutions of the nearest axle under the 
car. A leadpencil, placed about the centre of the paper, indicates 
by its mark the condition of the track. The more uneven the 
track the longer will be the mark which the pencil will make, 
Another way of showing the inspecting parties that the track is 
uneven, is by a horizontal piece of iron or steel, which oscillates 
like the pendulum of a clock, as the train moves. When a very 
defective point is reached, the pendulum comes in contact with 
a metal on each side, circular in shape, and creates a sound like 
that of abell, This new invention is expected to work much 
more satisfactorily than the telegraphic apparatus formerly in 
operation. 


On Friday last, the 21st instant, a number of gentlemen were 
invited to inspect the operation of Duckham’s pneumatic discharge 
dredger, which is used for cleaning out the deposit in the Millwall 
Docks. The dredger, which possesses great handiness, especially in 
routing out the mud from sharp internal angles, is ot the usual 
ladder and bucket type. The novelty consists in the method by 
which the spoil is removed from the chambers provided on board 
the dredger for receiving the discharge of the buckets, and which 
when filled with mud, &c., are hermetically closed. The discharge 
of the spoil is effected by pumping air into these chambers with 
such @ pressure as to propel the same through a system of distri- 
buting mains, erected on the Essex marshes, and to the river 
extremity of which the dredger’s outlet pipes are attached by flexi- 
ble hose, when the dredgers are required to be relieved of their 
load. The pressure of air used during the operation does not 
exceed one atmosphere, and large stoncs and other delvis were 
shot through the mains with considerable velocity on to the waste 
land which it was desired to warp by this process. ‘The cost of 
getting rid of the sludge has by this method been reduced from 
11d. to 4d. per cubic yard. 


Tue quarterly abstract of the Trade and Revenue Returns o 
the Colony of New Zealand for the quarter ending the 31st o 
March has been published. It shows that the total value of im- 
ports for the quarter amounted to £2,079,567, as against 
£1,883,656 in the preceding quarter ; and of exports for the same 
period £2,594,727, as against £1,039,105. The principal items of 
export are gold and wool, of which in the last quarter there were 
exported, of gold, 89,954 ounces, value £357,055; and of wool, 
$3,638,562 Ib., value £2,002,269,. The total quantity of wool ex- 
ported in the year 1875 is also given in a note to the abstract. It 
amounted, between the Ist of January and the Slst of December, 
to 54,401,540 Ib., value £3,398,155. ‘the revenue for the quarter 
ending the 31st of December, 1875, was £600,489; that tor the 
quarter ending the 3lst of March, £682,727, showing an increase 
of £32,238 on the quarter. The estimated European population of 
the colony on the 3lst of December, 1875, was 575,856. The last 
previous estimate was that of June, 1874, when the population was 
calculated to be 310,576. ‘The European population had therefore 
increased by 65,280 souls in the interval of a year and a-half—a 
rate of progress which may be best estimated by a reference tothe fact 
that twenty years ago, in the year 1856, the entire population of 
the colony was reckoned to he 45,540 souls, 


‘ 
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THE PHILADELPHIA EXHIBITION.—_BELT TIGHTENING PULLEYS IN MACHINERY HALL. 


(For description see page 61.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
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BERLIN.—AsuHer and Co., 5, Unter den Lunden. 
'A.—Messrs. GeRoup and Co. 
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NEW YORK —WItimer and Rocers, 31, Beekhman-street. 











PUBLISHER'S NOTICE. 


*.* This week is published a Double Number of THE ENGINEER, 
containing the Index to the Forty first Volume, including a Com- 





Classified List of Patents issued during the past sia, 


months. Price 1s, 








TO CORRESPONDENTS. 


*,* In order to avovd trouble and confusion, we find it necessary to 
inform corres, that letters of inquiry addressed to the 
public, and intended for insertion m this column, must, in all 
cases, be accompanied by a large envelope legibly din 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be jorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* AU letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
-good faith. No notice whatever will be taten of anonymous 
communications, . 

W. A. T.—We do not know of the existence of any such paper in France, 

J. S.— We believe they can be obtained of Messrs. Pewtress and Co., 15, Great 
Queen-street, London, W.C. 

T. G. B.— Write to Messrs. Greenwood and Batley, of Leeds, They may pro- 
bably be able to help you. 

J. D., jun. (Victoria, B.C.)—We are afraid we cannot undertake what you 
ask, It would fall rather within the province of aconsulting engineer. 

J. CO. T.—There are several technological dicti ies. Toth 's gives 
English, German, and French, We have published several small glossaries 
as supplements, Apply to your bookseller, who will obtain you a list of 
published works, 

A. B. anv C.—Either plan would probably work well. But, judging from 
your information, it would scarcely be necessary to apply both remedies at 
once. The air passages should be arranged so as not to be liable to be 
choked by coal dust or oshes. The brick plan would, perhaps, be open to 
the lesser objection on this score. 

W. B. H. (California). —The better course for you to pursue will be to adver- 
tise for tenders when you have finally determined what you will require. 
The rron you mention is generally considered superior to the Scotch iron. 
The letters f.0 b. signify ‘* found on board.” The prices fluctuate very 
much, 80 we cannot give you satisfactory answers to most of your questions. 
You can have the iron rolled ag you wish, provided your order be con- 
siderable. You can have tenders upon that basis. 











SAN FRANCISCO. 
(To the Editor of The Engineer.) 


Str,—I understand that an agent connected with the San Francisco 
labour market is at presentin London. Can any of your readers give me 
his address ? A SupscrisBer. 





THE PULSOMETER. 
(To the Bditor of The Engineer.) 

Sir,—We are sure that you will do us the justice of inserting a few 
words of explanation in reply to the last par: ph of your article on the 
Pulsometer in Tue Enarneer of July 21st. The pulsometers exhibited 
at the Birmingham show were not ‘‘entered for trial.” We allowed a 
trial by the engineers of the society as a matter of mutual courtesy, but 
at the same time we strongly represented to them that the pumps had 
not been tested previous to leaving our works; that we knew they were 
not working at their best, and that our suction pipe was drawing air ; 
and we especially requested that, if the ‘figures were published, these 
facts might be published with them. It was quite understood between 
ourselves and Mr. Rich, as a condition of the trial, that the notice of these 
drawbacks should be coupled with the report. We would also call 
attention to the fact that our No. 5 Pulsometer, rated by the society's 
engineers as throwing over 10,000 gallons = hour, was supplied by a jin, 
steam pipe with the steam valve open only three-quarters of a turn, and 
we venture to doubt whether any of the forms of direct-acting steam 
pumps would perform the same duty with the same steam pipe. 

Hopexin, NewHaus, anp Co. 





SUBSCRIPTIONS. 
Tus ENGINEER can be had, by order, from any newsagent in town or cowntry 
at the various railway stations; or it can, if prefe 
from the office, on the following terms ( paid in advance):— 
Half-yearly (including double number)... .. 1 
Yearly (including two dowble numbers)... .. 
yf = occur, an extra ¢ i 


2loth Cases for binding Tur Encingeer Volume, price 2s. 6d. each 
The following Volumes of Tue Enatwerr can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 87, 88, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. jubseribers paying in advance at the 
following rates will receive Taz ENGINEER weekly and post-free. Swb- 
scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazi), British 
Columbia, British Guiana, Canada, Cape of Good Ho enmark, t, 
France (Paris only), Germany, Gibraltar, India, Japan, Malta, 

etherlands, New Brunswick, Newfoundland, New South Wales, 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 

ae — West Coast of Africa, West Indies, China, via South. 

ampton, 

Remittance by Bill in_ London.—Austria, Buenos Ayres, Ceylon, France, 
and ria, Greece, Ionian Islands, Norway, Panama, no Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 





ADVERTISEMENTS CANNOT BE INsERTED UNLESS DeLiveReD BEFORE Six o’OLOCK ON 

mere . a pee od rte ge -_ nbtiching of the 
“paper are to be addressed to the Publisher, rr. Riche; all 
other letters to be addressed to the Bditor of Tur Encineer, 168, Strand, 
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A PERMANENT SCIENCE MUSEUM. 

A PROPOSITION was made some two months at a 
meeting of the Royal Commissioners for the Exhibition of 
1851, to erect a building to serve as a national museum 
and library of science. The idea fell, we thought, rather 
flat, but we are glad to see that it has been taken up in 
high quarters, and an influential deputation waited upon 
the Duke of Richmond and Gordon, Lord President of the 
Council, last week, for the p of urging the question 
upon the Government. The deputation consi of Dr. 

ooker, president of the Royal Society, Mr. Spottiswoode, 
Dr. Burdon: Sanderson, and De, Siemens, who presented a 


the | Particulars, shows what might be 





memorial from gentlemen connected with the Loan Exhi- 
bition of Scientific Instruments at South Kensington, 
setting ferth the desirability of establishing a museum to 
contain scientific apparatus, appliances, and chemical pro- 
ducts, illustrating both the history and the latest develop- 
ments of science ; where the methods and results of inves- 
— which have marked important stages in the 

vancement of science may be studied, and where also 
the most highly perfected instruments of the day may be 
found. The deputation, it will be observed, consisted of 
men who furnish in themselves admirable representatives 
of various branches of pure and applied science. 

Tt has long been a reproach that we have nothing in this 
country like the Conservatoire des Arts et Métiers in Paris. 
Indeed, many a small German capital is better off in this 
ae gc than we are, but it is to be a that the deficiency 
will not long continue. The magnificent collection now at 
South Kensington, though wanting in some important 
one. That collection 
will, undoubtedly, form the nucleus of the proposed 
museum. We say undoubtedly, because we understand 
that promises have been made that some notable exhibits 
shall remain, provided a permanent collection is formed. 
It is scarcely to be expected that the more valuable histo- 
rical relics will-be permitted to find a home at South 
Kensington, though some perhaps may. Florence will 
hardly part with the Galileo collection; Berlin will 
assuredly demand the Magdeburg hemispheres and Otto 
von Guericke’s air pump ; and Manchester can hardly be 
asked to relinquish the yer employed by Dalton in his 
memorable researches. Indeed, so far as shysical science 
is concerned, the proposed collection will naturally not be 
very rich in apparatus illustrative of the history of the 
subject, as such objects are limited in number ; and, as we 
have said above, the present rs of such relics are 
not likely to part with them very readily. We must not, 
however, forget that we of this generation are “ making 
history,” and that the new museum will, or ought to, form 
the natural resting place of the instruments and apparatus 
which shall become historical in the future. 

To — with contempt or supercilious indifference the 
slow and painful steps of the pioneers of invention or dis- 
covery is surely the mark of an ignoble mind. We do not 
think that this can fairly be laid to the charge of our 
countrymen as a general rule, but it will not be disputed 
that many an relics of the highest historical interest 
have been lost to the world for ever, simply because there 
was no place in which to preserve them. Personal regard 
has often been sufficient to protect them for a generation 
or so, but after that they have, in too many cases, suffered 
destruction. It will not be necessary to multiply instances 
of this, as cases will readily occur to. any one who has 
studied the history of a particular science. It is no reply 
to say that such collections are often mere rubbish, and 
that they are merely the embodiments of futile schemes, as 
it often happens that the history of a failure is of great 
importance. At all events, such things are instructive, 
inasmuch as they frequently show where and how the 
investigator or inventor, as the case may be, has failed. 

So far as applied science and machinery are concerned, 
we may point out that the Patent-office Museum contains 
a collection which, to say the least, would form an admir- 
able nucleus for the new establishment. The Commis- 
sioners of Patents, the present custodians of the collection, 
care very little about it. As everybody knows, its 
formation was due almost entirely to the self-sacrificing 
zeal and energy of Mr. Woodcroft, who, during his long 
tenure of office, always took the greatest interest in it. 
That interest was, however, never shared by his official 
superiors, who simply allowed the thing to exist. The 
Commissioners have never done much more than tolerate 
their museum. It has always been miserably housed and 
wretchedly cared for, and the Commissioners put the 
crowning stone to the contempt which they felt for it b 
pomp curator, in direct opposition to Mr. Wood- 
croft’s wishes, Colonel Stuart Wortley, a gentleman whose 
— qualifications fur the office nobody has yet been 
able to discover. We have on former occasions expressed 
ourselves —< transferring the Patent-office Museum to 
the South Kensington authorities, but the time appears to 
have come when such a course is the best that can pos- 
sibly be adopted. 

e have not touched upon that part of the scheme which 
includes the formation of a scientific library. It might be 
urged that South Kensington is a very inconvenient 
locality, and that the proposed library would be more 
generally useful in some more central position. There is 
undoubtedly something in this objection, but it really 
amounts to this: Are we to have it at South Kensington 
or not at all? It has also been urged that the existence of 
the British Museum collection renders such a library un- 
necessary. To this it may be replied that the British 
Museum library is not specially scientific, and that from 
its enormous size it can never be so useful as a lib 
entirely devoted to science, access to which will, it is heoed, 
be entirely free. Such a collection, placed under the care 
of a librarian pis a good general knowledge of 
science, and well acquainted with its literature both English 
and foreign, could not fail to be of immense value. to the 
student. A specialist would be unfitted for the post, nor 
do we require a mere spectacled bibliographer. Your 
ee whilst giving himself extraordinary trouble to 
obtain books relating to his particular subject, is almost 
always found to neglect other sciences to a correspondin 
extent. The bibliographer-librarian, though deeply ve 
in knowledge of “editions,” “ large-paper copies,” and so 
on, is an unsympathetic being, and is not generally dis- 
posed, even if he were able, to render active and intelligent 
assistance to workers in the field of science. 

An institution such as that proposed, if organised on a 
comprehensive basis, and placed under a good man, cannot 
fail to be extremely useful. The influence of museums on 
the progress of science is too wide a question to be dis- 
cussed at the end of an article. Our own opinion is, that 
it is not so great as has been supposed, and we think it 
unwise to exaggerate the importance of such collections 


lest, disappointment should arise hoth to the promoters and 





| 


to the scientific world at . There must be no com- © 
laints of what might be done if sufficient funds were 
‘orthcoming. We have heard very much of late as to the 
disinclination of the peg to spend money on 
any schemes of this kind. Now “the Treasury” is 
Mr. Lingen, the Permanent Secretary, a very dragon 
of virtue in the matter of non-expenditure. Like a 
guardian who has been sent to the board for the 
express purpose of “keeping down the rates,” Mr. 
Lingen performs his duties admirably, and it is a matter 
of = gossip that when the heads of a department are 
pressed to incur expenses which they secretly disapprove 
of, but are obliged to favour, they quote Mr. Lingen as 
being master of the situation. We will, however, under- 
take to say that no scheme which receives a reasonable 
amount of public support, and has for its advocate an 
official of standing who knows exactly what he wants, 
and possesses the art of saying it, need wait very long for 
the funds necessary for carrying it out. 


THE SEWAGE QUESTION. 

As we write, the fate of the Rivers Pollution Bill 
trembles in the balance. Mr. Sclater-Booth, commendably 
anxious to do something in vindication of the sanitas 
sanitatum principle, has made every effort to pacify the 


| manufacturing interest, and has reduced his bill to little 


more than a measure directed against the sewage of towns. 
So far has the President of the Local Government Board 
gone in this direction, that Sir C. Dilke declared in the 
House of Commons the other night, that “the great 
supporters of the bill were the Scotch manufacturers, who 
believed that, under it, they would be better able to carry 
on their manufactures, and pollute rivers.” This, we take 
it, is rather a wild objection. The Government have 
shown a very proper regard for manufacturing interests, 
and have thereby prepared the way for doing all that can 
be done. Having acted in this spirit, the Government 
have a right to expect the support of Parliament, and Mr. 
Sclater-Booth was perfectly justified in saying that “the 
House would incur a heavy responsibility by rejecting the 
bill.” Very opportunely the Local Government Board 
have laid before Parliament a return, showing the extent 
to which the Thames Conservators have succeeded in 

reventing the pollution of the Thames above Hampton. 

t would seem that there really is some way of 
keeping sewage out of the streams. Right away 
from Sunbury to Oxford the Conservators have been 
dealing out their notices, requiring that neither sewage nor 
any other offensive or injurious matter should into 
the river; and, with the exception of a few individeals 
at Staines, all the recipients of these notices have 
yielded obedience. The sewage is either already diverted 
from the river, or it shortly will be so. Concerning 
Oxford, the return states that loans amounting to £140,000 
have been sanctioned by the Local Government Board 
“for very extensive works for sewerage and sewage 
irrigation and purification.” These loans include the cost 
of the purchase and laying out of 320 acres of land for 
sewage irrigation. The works for the diversion of the 
sewage are in progress, and the engineer of the Local 
Board states that they will be completed by the autumn of 
next year. Abingdon is actively employed, with a loan 
of nearly £20,000, Reading is going to work on an exten- 
sive scale, expending £221,000 on sewers and land. It is 
stated that at this place no less than 765 acres have been 
or will be purchased for irrigation, forty acres being 
already under treatment. Windsor is also at work, 
spending £30,000. The smaller places have found less 
difficulty than the larger in complying with the notices, 
and in many cases the sewage was diverted two or three 
years ago, or even as far back as 1871. We only hope that 
the sewers have, in no case, been superseded by cesspools, 
and we also trust that house drainage is not prejudiced by 
lack of a legal outlet. It is necessary to look after the 
houses as well as the river. 

The case of the large towns above Hamptcn is instruc- 
tive, as showing that the sewage of populous places can be 
diverted from the streams. The expense is evidently 

reat, though there will be some return from the irrigated 
fand. The proceedings on the part of the Thames Con- 
servators are of course directed to the necessity of protect- 
ing the water supply of London. If London drew the 
whole of its drinking supply from deep wells or some pure 
and distant source, there would be less need to care for the 
purity of the Thames. There is, however, another source 
of alarm. We are warned in these days that milk-cans 
washed in polluted water may be the means of conveying 
typhoid fever to the towns. A foui stream at the dai 
farm may be a source of danger to those who drin 
the milk, though the latter has to travel far by rail to 
reach them. ‘The sewage of West Barnet is said to be flowing 
in considerable quantities into the river Brent. Thus pol- 
luted, the stream Y angi through the ishes of Hendon, 
Finchley, Totteri Be, &c., all of which contribute largely 
to the milk supply of London. The suggestion is the 
reverse of comforting. When the Conservators have 
purified the Thames, and there is practically nothing more 
to fear with re to the water supply, the metropolis 
may be poisoned indirectly by a wretched little river which 
happens to run through a dairy district. At this rate, 
though we cannot exactly speak of a dirty river as a 
standing menace, yet we must look upon it as a menace of 
some kind in respect to the health of the community. It 
is a discouraging fact for Sir Wilfrid Lawson that nobody 
seems to take typhoid fever from beer, although milk and 
water are occasionally found to be eminently dangerous. 
But for this milk question we might soon be happy, 
simply taking care that the supply of drinking water came 
from a pure source. But the tnill -cans disturb the whole 
arrangement, and seem to require that every stream shall 
be immaculate. 

Some dream of pastoral 


urity seems to have come 
over the mind of “the bold B 


uccleuch.” -His Grace, who 


sits in the Upper House as Earl of Doncaster, has iutro- 
duced a bill for the protection of rivers, and parts of 
rivers, which are now “free from pollution.” The noble 
duke has found somewhere among the mountains sundry 
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streams which are so pellucid and wholesome that they 
only need to be kept as they are. It had been a happy 
oy AE er anime pa of the remote ancestors 
of his Grace obtained a law of this kind some ages ago, so 
as to have maintained the rivers of the kingdom in their 
pristine purity. Neglect has been the bane of our rivers, 
and to redeem the past is fearfully difficult. The “Clean 
Rivers Bill,” as it is poetically styled, has its second 
reading in the Lords, but we may safely predict that it is 
along way off from the royal assent. Another contribu- 
tion to the sewage question consists of a pamphlet by 
Mr. T. J. Nelson, the City solicitor, on the subject of the 
“Thames Valley. Sewerage.” Mr. Nelson wishes to see a 
union of the districts between Hampton and the western 
boundary of the metropolis, in order to carry out a scheme 
of sewage irrigation and earth filtration. “Land,” says Mr. 
Nelson, “is to be found for the purpose,” and he asserts that 
the utilisation of the sewage as proposed “will not create a 
nuisance or cause annoyance to any one.” He points 
out that there is a tract of land, but sparsely populated, 
in the neighbourhood of the powder mills at Hanworth, 
which land is of a porous character, and is sufficiently 
extensive to receive the sewage of the whole united dis- 
trict. Mr. Nelson refers to the success of the irrigation 
farm belonging to the Local Board of Eton, and he conceives 
that the situation of the land at Hanworth is such as to 
insure results similar to those obtained by the Eton Board. 
The sewage would be purified by the land, and “the effluent 
water would find its way underground to the river below 
Teddington Lock, eight or nine miles below the intake of 
the water companies ” 

A site for a sewage farm is not easily found, and an 
illustration of this difficulty is not far to seek. Kingston 
and Surbiton are desirous of uniting for the pur of 
dealing with their sewage, and the Town Council of King- 
ston have proposed that the sewage shall be utilised on the 
aits near at hand in the Thames. But the Hampton Wick 
Local Board start up in alarm at such a proposal, and pass 
a resolution declaring the scheme to be “alike unneigh- 
hourly to Hampton Wick, a hindrance to the prosperity of 
Kingston itself, and, if carried out, a great detriment to the 
enjoyment and beauty of the river, as well as a nuisance 
injurious to the health of the inhabitants of Hampton 
Wick.” On this basis the clerk of the Hampton Wick 
Local Board has been authorised “to take all legal mea- 
sures before the Local Government Board, and, if necessary, 
in the High Court of Justice, to prevent the scheme being 
carried out.” Such is the spirit in which Hampton Wick 
views the Kingston and Surbiton project of applying 
sewage to land. But Mr. T. J. Nelson is the chairman of 
the Local Board of Hampton Wick, and the site which he 
proposes for the sewage of all the towns between Hampton 
and the metropolitan boundary is quite as near to Twick- 
enham as it is to Hanworth, and considerably nearer to 
either than it is to Hampton Wick. The Kingston and 
Surbiton sewage is that of 25,000 persons; but the sewage 
which is to go to Hanworth and Twickenham is that of 
119,000. It may be that all this “will not create a 
nuisance or cause annoyance to anyone;” but opinionsare apt 
to differ on such a point, and Twickenham may rebel, even 
though the Twickenham sewage—that of 11,000 persons— 
is to form part of the total. Mr. Nelson wisely says that 
the Hanworth scheme“ is not a necessary part of an 
xpplication to the Local Government Board for the 
formation of the district recommended by Colonel Cox.” 
The union of parishes into districts for the solution of the 
sewage difficulty appears to be much needed in the Thames 
Valley, and the present aspect of sanitary legislation 
points very much in that direction with regard to small 
contiguous townships in general. 

The report of Sir John Hawkshaw, Royal Commis- 
sioner, as to the purification of the Clyde, shows some de- 
yree of favour for other modes of treating sewage besides 
irrigation. Sir John’s grand panacea is to cast the 
sewage into the sea, for which purpose he would construct 
an immense outfall sewer from Whiteinch to Farland 
Head, at a cost of £1,500,000. A system of intercepting 
sewers would first of all convey the sewage of Glasgow 
and the contiguous districts to Whiteinch. Sir Joseph 
Bazalgette is prepared to do a very similar thing for the 
towns in the Thames just above London, the sewage to be 
earried off to an outfall on the river below the metropolis. 
In the case of the Clyde valley, Sir J. Hawkshaw specifies 
that there are certain districts which cannot be dealt with 
by means of intercepting and outfall sewers. These 
places, he says, must have their sewage dealt with locally. 
[n some cases he sees no reason why the sewage should not 
be applied to land; but, in other cases, there would be so 
much difficulty in doing this, that Sir John. approves of 
“some deodorising process, expensive though that may 
be.” The report of Colonel Cox, as a Local Government 
Board inspector, in regard to the Thames, and that of 
Sir J. Hawkshaw as a Royal Commissioner in reference to 
the Clyde, both show a spirit of tolerance towards precipi- 
tation processes. So great is the sewage difficulty, that no 
method ought to be discarded which can render any help 
towards the application of a remedy. It is very possible 
that various plans will have to be adopted, so as to suit 
local circumstances. Local authorities may also 1est 
assured that they will not be allowed to quarrel or procras- 
tinate till the end of the chapter. The Legislature will 
sooner or later interpose, and practical measures will be 
enforced. 


PROPOSED NEW MINES DRAINAGE ARRANGEMENTS. 


FourTHER noteworthy facts are forthcoming from the Stafford- 
shire district relative to the action likely to be taken with a view 
to prevent the drowning out of large mining areas, and the 
sacrifice of some five-millioris tons of coal. Since the stoppage of 
the Stowe Heath pumps, more water has accumulated in the old 
workings, to the extent of a quarter of a million of tons, and it 
goes on accumulating at the rate of ten thousand tons per day. The 
commissioners have ascertained that Messrs. J. W. Sparrow and 
Co., the owners of the Stowe Heath and Bilston pumps, have 
been doing an enormous amount of work, even to the extent of 
pumping ten thousand seven hundred tons every twenty-four 
hours, What this means is pertinently illustrated to the neigh- 








bourhood immediately concerned, when it is shown that the 
water which this iron-making firm has been pumping up at its 
own cost from the old pit workings, is more than is pumped every 
day by all the engines of the Wolverhampton Co ion Water- 
works for the use of the 75,000 inhabitants of that borough. It 
would seem likely that some little help is now to be rendered to 
the firm by the other colliery owners who are served by Messrs. 
Sparrow's pumping. Unable to dovall they wish of the work 
recommended in reports of the arbitrators, which we sum- 
marised last week, the Staffordshire Mines Drainage Commis- 
sioners have, in relation to that portion of its area firss threatened 
(the Bilston district), sent out circulars inviting the owners of all 
the private pumps at work to consent to keep them going 
throughout the ensuing twelvemonths, and receive such help as 
may be possible from a rate of 6d. per ton upon all minerals 
brought up. It is likely that such a rate would produce 3d. per 
lock of 25,000 gallons raised 100ft. Messrs, Sparrow are prepared 
to re-start their pumps upon such terms ; though it is not likely 
that the division of the rate will yield more than half the outlay 
to which the pumping firms way be put. The suggestion applies 
equally to the firms which have hitherto been subsidised. Accom- 
panying the circular is an intimation to these subsidised firms, 
that they must regard the circular as a fourteen days’ notice to 
cease pumping. It will thus be seen that the Commissioners 
aim, not only at inducing Messrs. Sparrow to re-start, but also 
wish to prevent the other private pumpers, who threatened to 
follow their lead, from ceasing also. If the subsidised firms 
should consent to work at a loss, then a few pumps that have 
not been put on, will be added to the pumps previously going, 
and the water will be attacked with as much vigour as is possible 
at a time of trade depression, and consequently reduced ratal 
income. The commissioners’ project will, we hope, have been 
aided by an important communication which has been addressed 
to the chairman by the Government Inspector of Mines for the 
district, in which he wholly endorses the views previously ex- 
pressed as to the magnitude of the financial evil which ceasing to 
pump will work upon the South Staffordshire district. More- 
over, he does not fail to point out the peril to the lives of 
underground workers which will follow the greater accumulatiun 
of water in the old workings. 


NEW ORDER RESPECTING TRADE MARKS. 


British inventors and patentees not very long ago had the 
vocabulary of words and signs from which they might choose a 
trade mark considerably curtailed by the Commissioners of 
Patents ; and by a still more recent order from the same power, 
that vocabulary is now further limited. The last order of the 
Commissioners affects alike those who intend to adopt such a 
mark and those who have adopted one since the passing of the 
Trade Marks Act, 1875. Engineers, manufacturers, and the 
like, who have er are about to secure a brand or motto for their 
goods, must look to it that in such sign, a crown, or any other 
royal symbol, the name of a town, or the word “ best,” to denote 
quality, is not used. Symbols, if found defective in this par- 
ticular, the Commissioners announce will not be registered as 
new marks or parts of new marks. The devices, designs, and 
words, therefore, that a trader may not use to distinguish his 
goods from others are, according to the new order—representa- 
tions of the Queen, or any member of the royal family, or of 
foreign sovereigns ; royal or national arms, crests, or mottoes ; 
arms of counties, cities, boroughs, and families ; prize or exhibi- 
tion medals ; or the words, “trade mark,” “patent,” “warranted,” 
or “ guaranteed ;”’ royal symbols, the names of towns, or the 
word “best.” It certainly does seem rather hard to debar an 
ironmaster from making his “best” bars with a trade mark 
verbally expressive of quality; but though he may not put the 
word “best” in his mark, there is apparently no reason why he 
should not stamp his iron with the word in addition to the 
mark. It may be here added that one of the chief features of 
the Trade Marks Bill of this session, which has just passed the 
House of Commons, is the extension of the time for registration 
to the 1st of January next year, so that infringers of un- 
registered marks may be proceeded against up to the end of this 
year. 


THE EXPLOSION ON BOARD THE VESUVIUS. 


Ir seems as if her Majesty’s navy were going to keep the 
coroner at Portsmouth full of work, for he hardly finishes the 
inquest on one explosion when another one takes place. The 
inquest on the Vesuvius explosion, however, teaches two most 
useful lessons. The history of the case may be summed up in a 
few words. On the murning of June the 21st. a class of naval 
officers was undergoing instruction in torpedo practice, and a 
torpedo was being filled with compressed air, when the water 
chamber over the air pump suddenly exploded, causing the death 
of Mr. Matthew Blank, the instructor of the class, and much 
injury to Mr. James Hook, At the inquest which took place, 
it was stated that the explosion was caused by the exit pipe 
of the water chamber being closed, and Mr. Hook being respon- 
sible for the closing of this pipe, the explosion was attributed to 
his carelessness or mistake, and the inquiry was adjourned for a 
month, to give him time to recover from his injuries, and to 
prepare his defence. On re-assembling, however, on Monday last, 
Captain Morgan Singer, of the Vesuvius, stated that since the 
first meeting of the jury a thorough examination of the pumping 
gear had taken place, and it had been discovered that there 
was a fracture within the chamber which it was impossible 
for either Mr. Hook or anyone else to see, and which 
was quite sufficient to cause the explosion, even had the exit 
pipe been closed. Mr. Hook, however, not only positively 
denied that the cock of the pipe had been closed, but brought 
forward a witness to prove that immediately after the explosion 
had occurred it was turned the right way, and that it was after- 
wards turned wrong’ by some one not connected with the ship. 
The extremely awkward position in which Mr. Hook was placed 
by this tampering with the cock shows how very necessary it is 
that in all cases of accident a strict guard should be placed at 
once over everything in any way connected with or adjacent to 
the scene of disaster, so that no one can touch or move anything 
in the slightest degree before a thorough investigation takes 
place. The great possibility thére exists if this precaution be 
not taken of any one not in any official position turning a valve 
on or off, and then neglecting to replace it, thereby perhaps 
inculpating an innocent man, is too evident to need comment. 
We hope that it was profiting by this lesson that caused the 
authorities to be so strict in the case of the Thunderer to set a 
guard immediately and to keep close watch over the whole of the 
stokeholds in which the explosion occurred; and in all probability 
—as we point out elsewhere—it is owing to this precaution that 
we shall eventually arrive before long at a correct solution of the 
cause of the disaster. Another point to which we would draw 
attention is the fact that the fracture occurred out of sight, in 
consequence of the air pump being boxed in with a water 
chamber, for which, as was admitted by Captain Singer, 
there was not the slightest necessity so long as the 
exit pipe is made of sufficient size. It was stated at the 
first inquiry that the science of the adaptation of air was in its 





infancy, and that therefore accidents must be expected. If this 
is the view held by those in authority in that branch of the 
navy especially devoted to torpedo experiments, we suppose— 
since the fish torpedo seems at present to be so great a favourite 
—we may expect to hear, from time to time, of more fatal 
experiments made in finding out how to control compressed air. 
It is rather curious that in other countries the means of dealing 
with this power seems so well understood that tram cars are 
even driven by it without disastrous effects; but we suppose we 
must not complain so long as we both gain and profit by our 
experience, however dearly bought ; and it is, therefore, comfort- 
ing to learn that air pumps are being now fitted to the Shah, 
with large exit pipes and without casings. But we think the 
lesson might be carried still further, and care taken wherever 
practicable to keep everything as much as possible within the 
immediate view of the engineer in charge, for the danger of 
any hidden pipe getting fractured cannot be overrated. 








THE 81-TON GUN. 


Durine the week some further and important trials have been 
made of this gun. Since its last appearance at the butt it has 
been bored out from 15in. to 16in., or, in other words, the gun 
has now the same diameter throughout as it formerly had of 
powder chamber. The rifling is on the Woolwich system, with 
one gaining twist in thirty-five calibres. Some alterations have 
also been made in the carriage for the purpose of allowing a 
greater elevation to be given to the gun, and on Wednesday 
some experiments were made with a different method of ignition. 
It is hardly necessary to say that great care is taken in. obtaining 
accurate records of pressure. For this purpose at least seven 
crusher gauges were used ; one being inserted in the axial vent, 
and the other arranged at intervals along the powder chamber ; 
but no one in a line with another. By this means a consider- 
able area of the bore was covered by the gauges. In addition 
there is yet another crusher which is fitted in the base of the 
projectile. 

The ammunition consisted each round of a 1700 lb. flat 
headed projectile, with a gas check at the rear and about 34in. 
long, and a varying charge of 1°5in. cube powder, made up in 
cartridges, which may roughly be described as about half as 
long again as the shot. On the first day five rounds were fired ; 
on the second four, and on Wednesday four also. The results 
are summarised in the following table :— 












| | Average 
,Charge |pressure 
of Weight} Muzzle, of all Total 
Date. Round, powder | of pro- velocity) gauges | energy in 
in 1*5in.| jectile. | in feet | in tons | foot wns. 
cubes. per sec.) per sq. 
inch. 
July 24 1 250 1hs.|17001bs.| 1384 | 21-0 22,577 
2 20 | — 1396 20°7 2 
3 270 ;— 1411 21°3 23,460, 
4 | 28) _ 1426 | 2tz 23,968 
5 | 290 _ 1452 “22°0 24,850 
Pep 6 | 300 we 1458 21°5 25,055 
7 300 io— 1442 20°0 24,509 
8 310 };— 1462 21°3 
9 320 _— 1469 21°83 
os. ; 10 ; 300 _- 1437 20 2 
11 | 330 _ 1479 20°6 
12 | 340 _ 1494 21°5 
13 )}:3200 | — 1472 20°3 














The different system of ignition alluded to above, which was 
tried on Wednesday, consisted simply in igniting the charge at 
a point in its axial line about one-third of its length from the 
rear, The idea is by no means new; indeed, many years ago 
Sir Joseph Whitworth took out a patent for a cartridge con- 
structed upon this plan. Its object is of course to secure rapid 
ignition of the charge. The central ignition was obtained at 
Woolwich by inserting in the cartridge while making up a 
wicker cone having a quick match and a priming of fine powder 


| at the apex. The open base of the cone was of course opposite 


the axial vent. The first and last rounds on Wednesday-- 
Nos. 10 and 13 of our table—were fired with this apparatus. 

The gun has now fired a total of eighty-seven rounds, twenty- 
one of which were fired with a calibre of 14‘5in., thirty-two with 
a calibre of 15in., twenty-one with the same calibre and the 
enlarged powder chamber, and thirteen rounds with the 1éin, 
calibre as above. It has now considerably greater power than it 
was required to possess upon the basis of the calculations made 
before the gun was completed; and so far it is in perfect condi- 
tion, without a flaw or strain of any kind perceptible, It will 
probably be fired with still heavier charges shortly, 








STEAM GAUGES AT THE BIRMINGHAM 
SHOW. 

On several former occasions we published a list of the steam 
gauges attached to different boilers in the showyard of the Royal 
Agricultural Society, and we believe that, by calling attention to 
the variation which existed where almost absolute accuracy 
might reasonably be expected, we rendered a service both to 
manufacturers and to purchasers. Certain it is that for some 
years there was a steady improvement, so much so, that we did 
not consider it necessary to continue our list. This year, unfor- 
tunately, we are compelled to resume it, as the variation has 
again become very great. Of upwards of a hundred gauges in 
the subjoined list, there were only nine which were absolutely 
correct. The others showed from 434 lb. to 60 lb. when the mer- 
cury column marked 50 1b. onthesquareinch. Atthe Wolverhamp- 
ton Show many of the gauges registered 55, and at Birmingham 
also about half the total number of gauges in the yard were 4 Ib., 
44 1b., or 51b. too high. As might be expected, the 3in. and 4in, 
gauges were far less accurate than those of larger diameter. Many 
exhibitors had the same error in all the gauges they exhibited ; 
there is, therefore, reason to suppose that they had endeavoured 
to be accurate, and that they had sent them to Birmingham 
believing they would be found so; but when several engines 
from the same maker were fitted with gauges showing a variation 
of 51b. or 61b., or even more, it is not unfair to assume that they 
had been put on without being previously tested. Putting the 
question of safety on one side, an accurate pressure gauge is 
essential if an agricultural engine is te be worked economically, 
but many exhibitors seem to regard it as a purely ornamental 
adjunct to a boiler, of no practical use whatever, and merely 
put on to satisfy a whim of the Royal Agricultural Society's 
engineer. We must repeat what we said when publishing the 
list of pressure gauges exhibited at Wolverhampton; many 
gauges are only made to sell, and if they have ever tested, 


which we greatly doubt, they have certainly not been found 
correct. We hope that there will be a marked improvement next 
year, and that the leading agricultural engineers will set the 
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example of having their gauges tested and adjusted before they 




















send them to the Liverpool show. 
B, |$/s 
No Exhibited by Z 3 3 | 8 | Maker of gauge. 
8 |4/8 
1 | Barford and Perkins .. 45. | Cor|rect} Salter’s Schiiffer. 
2 Do. 46 |5 | —| Schiiffer. 
3 Do. 488 9 | =— 
4 Do. 499 |/4 |— Do. 
5 | Ashby, Jeffery,and Luke} 106 | 7 | — | Silvester’s Bourdon. 
6 Do. 107 |} 1 | — Do. 
7 Do. 108 | 14 | — Do. 
8 Do, 19 | 2] — Do, 
9 Do. 110 _ Do. 
10 Do. lll | ui Do. 
11 |W. N. Nicholsonand Son} 240 | 4 | — | Schiiffer. 
12 Do. 241 |} 4 | — Do. 
13 Do. 242 | 44 | — Do. 
14 Do, 243 (4 |— Do. 
15 |E.R.and F,Turner ..| 871 | Cor/rect| Salter’s Schiiffer. 
16 | R. Hornsby and Sons .,| 483 | 4 | — | Schiiffer. 
lq Jo. 4855 4 /— Do. 
_18 |E. R.and F. Turner ..} 515 | Cor rect) Salter’s Schiffer. 
19 Do, 516 | 3 | —| Schaffer. 
20 Do. ‘17 |}3 | — Do. 
21 Do. , 518 | Cor\rect) Salter’s Schiiffer, 
22 | Richmond and Chandler} 715 | 3 | — | Schiiffer. 
23 | AlexanderandSon ..| 716 | 5 | — | Johnson and Varley. 
24 Do. 718 |9 |— Do. 
25 | Woods, Cocksedge, & Co.} 2815 | — | 6} | Schiiffer. 
26 Do. 2816 | 1 | — | Woods,Cocksedge, & Co. 
27 Do. 2317 |4 | — Do 
28 | R. A. Listerand Co, ..| 2840 | 3 | — | Dewrance’s Bourdon. 
29 | Reading Ironworks ..| 2844 | Cor\rect| Reading Ironworka’ 
Schiiffer. 
30 | Beverley Iron Company} 3175 | 3 | — | Salter’s Schiiffer. 
31 Do. 3176 | 4 | — Do. 
32 Do. 8177 |4 | — Do. 
383 | Ransomes, Sims, & Head! 3306 |4 | — Do. 
34 Do. 3307 4 os Do. 
35 Do, 3308 | 5 |— Do. 
36 | Willlamsand Son .. ..| 3443 | 6 | — | Storey’s Bourdon, 
37 |W. 8S. Underhill .. ../ 3642 | Cor)rect| Salter's Bourdon, 
38 Do. 3643 | Cor) rect Do. 
39 Do. 3644 | Cor) rect Do. 
40 | Hydes and Wigfull ..| 4134 | 2} | — | Salter’s Schiffer. 
41 | John Whitehead and Co.| 4668 sf — | Schiffer. 
42 |G. H. Harris .. .. ..| 4881 | 4 | — | Harris’s Bourdon. 
43 |Tangye Brothers .. ..| 5053 | 5 | — | Schiiffer. 
44 |}EvansandSons .. ..| 5072 | 8 | —/| Bourdon. 
45 |B. and 8. Massey .. ..| 5116 | 2 | —| Salter. 
_46 | Charles Powis and Co, ..} 5117 | 5 | — | Schiiffer. 
47 | John Gardner... .. ..| 5140 | 10 | —/| Gardner’s Improved 
Bourdon, : 
48 Do. 514l | 10) — Do. 
49 | May and Mountain --| 5159 | 4 | —| May and Mountain's 
| Bourdon. 
50 |W. M. Wardand Co, ..| 5161 | 4 | —| Pierey’s Bourdon. 
51 | F. W. Reynolds and Co.| 5165 | 14 | — | Bourdon, 
52 | Hayward Tyler aud Co.| 6201 | 2 | — ee Co,’s 
urdon. 
53 Do. 5202 | 14 | — | Dewrance’s Bourdon. . 
54 Do. 5206 |5 |— 0. 
55 |Robert Maynard .. ..| 5271 | 4 | —| Schiiffer. 
56 | H.R. Marsden... .. ..|/ 5279 | 6 | — Do. 
57 | Wurrand Lewis .. ..| 5319 |5 | — Do. 
58 |J.D. Pinfold .. .. ..| 5324 | 5 | —| Bourdon. 
59 Do. 5325 | 9 | — | Schiiffer. 
60 |J. Weighell .. .. ..) 0884 1/5 | — Do. 
61 | J. Crowley and Co.. ..| 5856 | —/| 5 Do. 
62 |G. A. Clough and Co. ..| 5357 | 4 | — | Schiffer’s Bourdon. 
63 | F, Pearn and Co.. .. ..| 5369 | 1} | — | Bourdon. 
64 | Williamson Brothers ..| 5391 | 4 | — | Schiiffer. 
65} W. Allchin .. .. ..| 5406 | 42 | — Do, 
66 Do. 5407 | 44 | — | Bourdon. 
67 s Do. 5408 | 44 | — | Schiiffer. 
68 | Milburn’sEngineeringCo!} 5452 | 11.| — | Dewrance’s Bourdon, 
69 | Barrows and Stewart ..| 5462 | 9 | — | Schiffer. 
70 Do. 5464 [4 | — Do. 
71 Do. 6466 | 5 | — Do. 
72 Do. 5467 | 4 | — Do. 
73 Do. 5473 | 9 | — Do. 
74 | Davey, Paxman, and Co.| 5494 | 4 | — Do. 
7518.8. Hindley... .. ..| 6503 |3 | — Do. 
76 Do. 6505 | 5 | — Do. 
77 Do. 6506 |} 4 | — Do. 
78 | Patent Steam Boiler Co.| 5527 | 3} | — Do. 
79 | Riches and Watts .. ..| 5529 | 3 | — | Salter’s Schiiffer. 
80 Do. 5530 | 4 | — Do. 
8L Do. 65381 | 4 | — Do. 
82 1T. C. Fawcett .. .: ..| 5550 | 5 | —/| Bourdon, 
83 | Savile-street FoundryCo.| 5555 | 3 | —| Schiiffer. 
84 |Siddeleyand Co. .. ..| 5563 |3 | — 
35 | Hempsted and Co... ..| 5569 | 54 | — | Smith. 
86 Do. 5574 | 7h | — 0. 
387 |W. & S. Eddington &Co| 5592 | 2 | — | Salter’s Schiffer. 
88 |Brownand May .. ..| 5602 | 5 | —| Schiiffer. 
89 |P. and H.Gibbons.. ..| 5609 | 44 | — Do. 
90 |B. Humphries.. .. ..) 5626 |5 | — Do. 
m1 | ° Do. 5627 |5 | — Do. 
92 |Bassand Slater .. ..| 5663 | 1 | —| Bayley’s Bourdon. 
93 Do. 5664 | 1 | —| Do. 
94 | Robey and Co... .. ..| 5675 | 4 | — | Smith’s Bourdon. 
95 Do. 5682 | 4 | —| Do. 
96 Do. 5686 | — | 2 | Do. 
97 |R. Garrett and Sons ..| 5692 | Correct] Bourdon. 
98.|W. Taskerand Sens ..| 5704 | 7 | —/ Schiiffer. 
99 | Schiiffer and Budenberg| 5730 | 3 | — | Do. 
100 | Marshall, Sons, and Co..| 5759 | 4 | —| Do. 
101 Do. 763 [4 | — Do. 
102 Do, 5764 | 4 | — | Do, 
103 Do. 5766 | 4 | — | Do. 
104 | Clayton & Shuttleworth} 5788 | 5 | — | Do. 
105 Do. 5790 |5 | — Do. 
106 Do. 5794 | 5 | —| Do. 
107 Do. 5798 | 5 | — | Do. 
108 | Lawrence and Porter ..| 6405 |5 | — Do. 














THE EXPLOSION ON BOARD THE THUNDERER, 

Last week we merely described the general appearance of the 
stokehold containing the exploded boiler of the Thunderer, as 
simply a cursory view was taken by the jury, and the scene of 
the accident then shut up and no one allowed to visit it until it 
should have been subjected to a scientific investigation by 
practical men. To assist him in conducting this investigation, 
the coroner applied to the Board of Trade to send down an officer 
from their marine department, but the request was refused. It 


was then thought that it would be better to have some indepen- 
dent gentleman as assessor in the case, and Mr. Fletcher, the 


‘secretary of the Manchester Steam Users’ Association, was 


applied to, and consented to act—funds having been placed, by 
the Treasury, at the coroner’s disposal to defray the necessary 
expenses. Wednesday morning was then fixed for the opening 
of the investigation, and the following gentlemen met at the 
Assembly-room in Portsmouth dockyard at ten o’clock, and were 
conveyed on board the “hunderer, which lay at anchor in the 
harbour off the building slips :—Mr. Fletcher, assessor, with 
whom was Mr. Thompson, an inspector of i afloat ; Mr, 
James Wright, chief engineer of the Admiralty, and Mr. Ban- 
nister, of the steam department ; Mr. Bristowe, solicitor to the 
Admiralty ; and Mr, Staveley Hill, Q.0., Judge-Advocate-General 
of the Fleet ; Mr. John Oliver, chief engineer of the Asia ; Mr. 
Newman, assistant to the chief engineer of Portsmouth Dock- 
yard ; Messrs. R. and E. Hum ; J. Bourne, the author of 
works on the steam engine; Parker (chief engineer, and sur- 
veyor to Lloyd's) and Hide, in the interests of Messrs. 





Hum: and Tennant; Mr. George J C.E., a 
mem of the Portsmouth Town Council, whose brother 
was one of’ those killed by the explosion, and Captain 
Aynsley, C.B., R.N., Mr. Phillips, and Mr. Tookey, members of 
the Steam Boiler Committee. Mr. Bramwell, PRS. had been 
asked by the Admiralty to attend on their behalf, but being 
unable to be present on Wednesday morning, was represented 
by Mr. Harris. In addition to the above, there were present in 
a private capacity Mr. McFarlane Gray, of the Board of Trade; 
Mr. John Waugh, of the Yorkshire Boiler Insurance Company; 
and the members of the press. Captain Waddilove, commanding 
the Steam Reserve, and Staff Commander R. Jackson, of the 
Thunderer, were waiting on board the vessel, and the former 
gentleman having remarked that no one had been down into the 
stokehold since the visit of the jury, and that consequently 
nothing had been displaced, in the name of the coroner requested 
Mr. Fletcher to take entire control of the order in which the inves- 
tigation should be conducted. A consultation having then been 
held among those present in an official capacity, it was deter- 
mined ‘that an hour should first be given to the private 
gentlemen present to make what inspection they liked, 
on the understanding that nothing should be moved, and 
that afterwards the official investigation should commence. 
The valve box which had been blown off the face of the 
exploded boiler was lying on its side at some little distance 
on the stokehold floor, This valve box contains two ordinary 
butterfly safety valves, 6in. in diameter, weighted to 30 Ib. on the 
square inch, one of which could be opened and shut by means of 
a spindle by the engineer in the stokehold, while the other one 
was locked up, so that it could not be touched ; and if this 
latter were in thorough working order an escape ought to have 
been given to the steam after reaching a pressure of 30 Ib. on 
the square inch. But this latter valve appears to be closed fast, 
while the former has been subjected, apparently, to such an 
enormous pressure, that its spindle has been driven some 7in. or 
8in. through the cap on the top of the box, its proper lift being 
only about 2in. This looks as if the valves, from some cause or 
other, had got jammed in the box, and the opening up of this 
box is therefore a matter of great importance, but which it was 
decided not to undertake until after Mr. Bramwell’s arrival. 
Whether this condition of the safety valve existed before the 
explosion, or was one of its results, remains to be shown. But 
the great pressure which was evidently brought upon the 
boiler, and which the safety valves should have relieved, 
is also to be accounted for by the condition of the 
stop valve in the steam pipe by which the steam is 
taken by the main*service pipes to the cylinders of the 
engines. Each boiler has one of these stop-valves on top of it, so 
that any one of the boilers can be used separately if required, or 
in conjunction with one or more of the others. But not only, as 
we have said, do the safety valves appear to have been jammed, 
but the stop valve on the top of the exploded boiler which is left 
standing uninjured, is closed tight, as is evident by the short 
distance between the crank handle on its spindle and the stuffing 
gland. The reason why the safety valves were jammed is a 
matter which will probably be cleared up when the box is opened, 
and the number of stop valves, placed as they: are in awkward 
positions to get at, most likely led to this particular one being 
passed over by accident. Thus far the explosion of the boiler 
may possibly be accounted for, and the consequent destruction 
of every one in the after stokehold, But it was not at first so 
evident why the men in the forward stokehold, though 
escaping the mutilation from the falling debris, still met 
their death in a most horrible manner by being scalded 
alive, for the steam from one boiler would hardly have 
been enough to fill both stokeholds at once, and those in the 
forward one would have had time to escape. Wednesday’s 
inspection, however, shows that it was not only the steam from 
the exploded boiler, but also that from the one opposite, and the 
auxiliary boiler which is used for driving all the auxiliary engines 
on board, that rushed out in a dense volume into the two stoke- 
holds. Besides the main stop valve, each boiler is also provided 
with an auxiliary stop valve, by which steam can be conveyed 
into the service pipe, by which the small engines for steering, 
revolving turrets, ventilating, and other purposes, are supplied, 
in case the steam in the auxiliary boiler should not prove suffi- 
cient, On the day of the trial, orders had beea given to cut off 
all the connections between the main boilers and the auxiliary 
one, so as to obtain the full power of the steam in the main 
boilers for driving the main engines, and so getting the highest 
possible speed out of the ship. This order, however, does not 
seem to have been carried out in the case of the boiler opposite 
to the exploded one, and as the explosion fractured the pipe 
leading to the auxiliary stop valve, there consequently was the 
whole of the steam from all three poured into the stokehold. 
The same view as we have above taken of the cause of the 
accident was evidently entertained by the gentlemen appointed 
to make the investigation, for on Wednesday afternoon they had 
the safety valve box of the aftermost boiler on the port side taken 
to pieces to see what condition it was in. It was found to be in 
excellent working order, and it was therefcre connected again to 
the boiler and made ready to be tested with hydraulic pressure. 

The jury assembled again at Haslar Hospital yesterday 
(Thursday), at ten o’clock, before Mr. E. J. Harvey, the coroner, 
who was assisted by Mr. Fletcher as assessor, and Mr. W. H. 
Garrington, the coroner for the borough of Portsmouth. Mr. 
Staveley Hill, Q.C., appeared for the Admiralty, and Messrs. 
Thesiger, Q.C., and Bullen for the contractors, Mr. Bramwell, 
F.R.S., being also present on behalf of the Admiralty. 

The Coroner stated that only a partial examination of the 
stokehold had taken place, but that he found from Mr. Fletcher 
that they proposed to test a boiler both by hydraulic pressure 
and under steam, and the exploded safety valve by hydraulic 
pressure. 4 

Mr. Staveley Hill then explained that in order to avoid a 
crowd it was suggested that the safety-valve box from the 
exploded boiler should be opened before five gentlemen on 
behalf of the Admiralty, and five gentlemen on behalf of the 
contractors, and Mr. Jenkins was added at the suggestion of the 
coroner. It was determined to take the general evidence, and 
then to postpone the inquest until Tuesday, August 8th, to give 
time for the scientific examination to be completed. 

Captain Charles Lodovic Darley Waddilove was then called, 
and deposed that the Thunderer went out to Spithead on 
Monday, the 10th inst., for a preliminary run of her engines, 
and ran for about two hours, and the contractor then having 
informed him that he wanted nothing more that day and that 
he might anchor, he did so. It was intended that the 
measured mile trial should take place on Wednesday. He 
informed the contractor as to the time the tide would suit to 
go on the mile, and asked how much preliminary running he 
wanted, previous to going on. He said about an hour, and he 
then arranged. that steam should be ready for the main 
engines at about 12.30 p.m., and for the steam capstan at 12 
noon, He left the ship and returned to her on Tuesday 
to see about placing the lights for her future commission, and 
on Wednesday went on board about 11,30. Having ascertained 
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the steam was ready, they weighed and proceeded to prepare for 
the mile at about 12.80. After about an hour’s running the 
engines were reported ready to go upon the mile, he thought, by 
Mr. Humphreys himself, and ¥ the tube from the engine-room. 
They then proceeded to run the mile, and while running the 
second mile he found the: engines were eased. He went down 
to the engine-room and found that a feed pipe had given out. 
It was understood by Mr. Humphreys that the trial should be 
given up for that day, and it was agreed that the steam should 
be run down and the vessel anchored. It had been previously 
ed that in the event of this trial being successful, as was 
confidently expected, some trials of the hydraulic machinery for 
working the foremost turret should take place the following day 
o¥ Spithead, and arrangements had been made by the contractor 
for such being done. The chief constructor of the ‘dockyard, 
who had arranged to be present next day, came to him 
and asked if they could still carry them out, as he understood 
that the auxiliary boiler would be sufficient for the purpose. 
He then sent for the chief engineer Slade, and having ascer- 
tained from him that the auxiliary boiler would be sufficient, 
told him to ask the contractors if they objected. Having gone. 
below for this purpose, Slade came up and said the contractors 
did not wish it to be done, as they wished to refill all the boilers 
and examine the valves. Mr. Humphreys came up afterwards and 
gave a similar explanation, spguemey apologising for interfering 
with anything they wished tu have done. In consequence of 
which he (Captain Waddilove) said to Mr, Humphreys that the 
engines and boilers being in his (the latter's) hands, he must 
not for one moment allow anything to interfere with it, and 
made signal that steam would not be available. He asked Mr. 
Humphreys what he wished done on Friday, and arranged for 
steam being up for about an hour’s running. On Friday the 
14th he went on board at about 11.30, and saw the chief 
engineer of the ship, who said that steam was up and in the 
engines, but the contractors did not intend to move the engines 
until five minutes before twelve, the time at which ail would be 
ready, After looking at the things below he went up on the 
hurricane deck and spoke down the tube to the engine room, and, 
he thought, said, “Are you all ready? You may turn the 
engines when you like.” He saw the engines were turned by the 
tell-tale, and then gave crders to get the anchor up. While that 
was being done and slowed, he thought, but was not sure, that 
Mr. Humphreys told him that they were ready. After the 
anchor was stowed he came on the hurricane deck again on the 
port side where Mr. Humphreys was, remarked to him how 
punctual they had been, and understood from him that they 
were all ready, and that they could go on. The engines had been 
previously put at slow, he thought. Mr. Humphreys left him 
and, he believed, went below. He turned to look for the pilot 
to ask if for navigating purposes they could work the eagines as 
they liked, and having received an answer that they could, 
crossed over to the other side of the deck and directed word 
to be passed down for the contractors to work the 
engines as they liked. One of the officers standing by, 
Mr. Stevens, an engineer, told him that Mr. Humphreyx 
knew it and had gone down, having been told by the pilot. 
He desired. the message to be repeated down the tube, which was 
done and answered. It was about seven or eight minutes after 
this that the explosion took place, The ship at this time was 
not going towards the mile ner supposed to be ready for it, but 
only to commence the preliminary run to enable those directing 
the engines and boilers to adjust the bearings and fires, that is, to 
work up gradually to the speed. There were on board as execu- 
tive officers besides himself, the chief inspector of machinery, 
Mr. Newman, chief engineer, representing the dockyard, the 
usual steam reserve staff, consisting of engineers, to take notes 
of time of running the mile and the amount of smoke, and to 
take notes in the engine room and an engineer officer to commu- 
nicate from the deck to the engine room. There were also Mr. 
Slade, chief engineer of ship, and five engineers who had 
remained out in the ship when she went to Spithead on the 
10th. Besides these an engineer officer was told off for each 
stokehold to see that the stokers carried out the wishes of the 
persons managing the boilers for the contractors. During the 
time the ship remained at Spithead there had been a staff of 
about forty-eight Government leading and other stokers on 
board, and on the morning of the accident, about six leading 
stokers and about fifty-six stokers, forming the firing party, 
went on board. The duties of the men remaining on board at 
Spithead were to sweep out the tubes, get up the ashes, and to 
perform any manual work which might.be required of them by the 
chief engineers of the ship, and to give every assistance which the 
contractors required, but to take no charge. The contractors 
never bring a firing party, but receive assistance from the steam 
reserve. The contractors bring their own staff for the manage- 
ment, but he had no personal knowledge before the accident 
who they were,’ or how they were stationed, excepting Mr. 
Humphreys himself, and Mr. Maxwell, whom he understood to 
be a principal foreman. He believed that some of the rest of 
the staff were lent by the dockyard at the contractors’ request, 
but he did not know how many. It is customary for the dock- 
yard to send an experienced fitter, and a man accustomed to 
working the boilers, to watch the working of the engines, and to 
assist the officers in forming their judgment as to whether the 
engines and boilers are fit to be taken over. His own position 
on board was the same as that of a captain of a commissioned 
ship, to direct the movements of the ship, direct navigation with 
the pilot, satisfy himself that the proper staff were on board, and 
to satisfy himself, so far as he could, to sign the certificate that 
the engines and boilers were fit for the service, and to be taken 
over from the contracters. This he did chiefly from the reports 
of others, and by going into the engine rooms and seeing the 
engines and boilers at work, but he had not that technical know- 
ledge to enable him to detect any defects. A report of the trial 
is prepared in conjunction by the steam reserve officers and 
the engineering department of the dockyard. The engineers 
and dockyard staff take their orders from the contractors’ staff, 
but it would be their moral duty to call the attention of the con- 
tractors to anything they saw wrong. They would do this for 
their own safety, though they have no positive orders todoso, By 
giving any orders to the contractors he would be taking a 
responsibility upon himself, and so upon the Admiralty, and on 
the day in question he gave no orders excepting by setting the 
telegraph pins at slow, and then at full speed, and telling the 
contractors that they might do as they liked with the engines. 
When the explosion occurred he was on the fore part of the 
hurricane deck ‘by the fuanel, Mr. Oliver was standing close to 
him, and Mr. Newman was at the steering engine, which was an 
engine in charge of the dockyard, worked by the ship’s engineers, 
so that neither of these officers could give yas orders to the 
engine or boiler rooms, nor even see them from where they were. 
The sound of the explosion was like that of a mining charge, or 
a torpedo under water, and he turned to the pilot and said, 
“That sounds like the main steam pipe,” and about four or five 
seconds afterwards he saw a volume of steam through 
every outlet on deck. He crossed the deck and saw Mr. Oliver 
and others trying to make their way ato the engineroom 
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steam. They went down some other way, he ha first 
the pilot to look out for the ship and drop the if they 
wanted it. 


to attend to any duties which might arise, and a gunner, car- 
penter, and boatswain of the Thunderer, and two warrant officers 
from the Duke of Wellington. Captain Waddilove then enume- 
rated the names of the different officers of the Steam Reserve 
who were on board. He then continued his evidence about the 
explosion; that having gone down to the lower deck, he met 
Staff Commander Jackson, who asked him if he wanted any 
signal-making, and he ordered him to signal for a tug and a 
medical officer. The general body of the men were then stand- 
ing abaft the superstructure deck, and some of the Duke of Wel- 
lington’s men were brought aft by Captain Jackson and fallen in 
at the after part of the deck. He sent the carpenter to see to the 
water-tight compartments, in order to see if any damage had been 
done to the ship herself; and just at that time Mr. Weeks, the 
engineer, came up the after hatchway, and asked for assistance 
to get the people up from below, which was supplied. He him- 
sélf went down, and in passing through the engine-room he saw 
a person standing at the top of the hatchway leading to the 
stokehold endeavouring to make himself heard, which was almost 
impossible on account of the noise of the escape of steam from 
below, and ga‘ that he wanted the ashpit door closed. He 
believed it was Mr. Harding, the contractors’ foreman. While 
he was endeavouring to collect his meaning a man passed down 
the ladder, whom he followed, and they went into the after 
stokehold. This man opened two or three furnace and smoke-box 
doors on the starboard side. He—Captain Waddilove—-then 

round the stokehold as far as the débris, and found 
no one was there, but one man was lying dead abaft it. 
He then saw what the accident had been. The men were then 
being passed up from the engine-room as fast as the entrance 
would permit. Two dead bodies were lying in the starboard 
passage leading to the stokehold, while in the stokehold he could 
see that steam was escaping from somewhere, but he could not 
tell where. As soon as he got on deck Mr. Weeks asked per- 
mission to start the engines to draw the steam off the stoke, 
which he granted, if it could be done with safety. He then went 
forward to the fore part of the pilot’s tower to see what the ship 
was doing. The pilot told him that the steam was cut off from 
the steam capstan, and that the hand gear was not connected, 
and that therefore there was nothing to steer by, but that he 
could manage the ship as she was. At that time the hand gear 
was being connected, which was quickly done, and the engines 
continued working until the steam was worked off. 

During this time the injured men were being assisted by the 
doctora, and lifted into a steam launch to go to hospital. The 
ladder leading from the fore stokehold is very narrow and very 
steep, and from the after stokehold the ladders are narrow but 
shorter, there being two or three for the same height. It would 
have been impossible to have passed the men up through the 
shaft up which the ashes are sent. The ladders are the size 
generally fitted, and to have them larger would interfere with 
the general arrangement. No delay whatever occurred in send- 
ing assistance, and every injured man had left the ship within an 
hour. They were principally removed in a steam launch and 
pinnace which came out for the purpose. There were 15 dead 
and 56 injured, of whom four died on the way to the hospital. 
The ship was anchored, and at about four o’clock was towed into 
harbour. He gave no orders about the stokehold until after the 
shipgot into harbour, but Mr. Oliver said he had put stokers at each 
hatchway to prevent any one from going down, On arriva) in 
harbour, he brought sentries from other ships and stationed 
them on guard with the stokers. The water-tight doors were 
closed the next day, on their ascertaining that there was no 
danger of fire or leakage, and kept closed until the jury visited 
the ship on Tuesday, after which they were again closed, and 
remained so until Wednesday last, when they were opened for 
the purpose of Mr. Fletcher and other scientific gentlemen 
examining the place. Previous to their being closed on Satur- 
day, the Admiral Superintendent, the Controller of the Navy, 
the Chief Engineer, Mr. Humphreys, himself and two or three 
others visited the spot. At the time of the explosion, jon going 
down into the stokehold, by looking down under the steam, he 
could see the front of the boiler was blown out, and the safety- 
valve box was lying on the floor and aman dead upon it. 

In answer to the foreman, Captain Waddilove said the pipe 
which gave way on the Wednesday was a copper pipe, and was 
connected with all the boilers. 

A juryman asked who would have the entire control over the 
valves ? 

Captain Waddilove : The engineers of the ship could have no 
control over the valves, but I of my own knowledge by report 
knew that between the time of dry lime being taken out of the 
boilers up to the day of the contractors commencing their pre- 
liminary trials, the valves, according to Steam Reserve regula- 
tions, were worked twice a week, and were known to be in good 
working order. The contractors could not possibly have got at 
the valves to wedge them down without the knowledge of the 
ship’s officers, as they would have to remove the safety 
valve-box covers, which could not have beer done 
without them seeing. They had a perfect right to remove 
those covers, if they wished to examine the valves, but 
if they had done so, I apprehend that the safety-valves would 
have been weighed in again by the dockyard people. I may add, 
that I am aware, from reports that have reached me, the safety 
valves were in perfect working order up to the forenoon on the 
Friday. 

The Assessor.—Did you hear the safety valves blow off after 
the explosion occurred ? 

Capt. Waddilove—I heard steam escaping from the waste 
steam pipe, from the safety valves after the explosion occurred, 
but I can’t say whether that was from both stokeholds or not, 
as they are not in sight, but I believe it was. One engine was 
driven after the explosion, the other was not, as it was not con- 
sidered safe with reference to the men who were near it, and 
pressure remained in the bvilers after the explosion. 

Mr. Thesiger here interposed, and suggested that all cross 
examination of a technical nature should be deferred until after 
the report by the scientific gentlemen employed to make the 
examination of the boiler. 

The inquest was then adjourned. 
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Grants and Dates of Provisional Protection for Six Months. 

1205. Imy ements in Rotary Enotes, applicable also to exhausting, 
fi “ety raising and poe liquids, Cyrus Garside, Glossop, 
Derbyshire.—21st March, 1876. 


2214. Improvements in Removinc Sueets of Paper Sincry from a PILE 
of Sugers, and feeding them to rong or other , or for 
— purposes, Robert Edward Cox, Holborn, London.—25th May, 
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a Pp in apparatus to be applied to bottles and other 
vessels to Secure the Corks or Stoppers therein, Agur Weightman, 
Nottingham.—lst June, 1876. 

2417. Improvements in Stoprertnc Borries or other siwilar articles, 
Stephen Walker, Shipley, near Bradford, Yorkshire.—12th June. 1876. 
2441. An improvement in Pipes and Toses for Smoxrno, William Johnson, 

Prince’s-street, Kennington , Surrey.— 13th June, 1876. 

2563. Imp its in the facture of certain CuemicaL Propucts 
from air and water, Israel Swindells, Warrington, and Robert Lancaster, 
Widnes, Lancashire. 

2564. Improvements in Etecrric TeLtecrapss, John Muirhead, jun., 
Thornton Hill, Wimbledon, Surrey.—A communication from Alexander 
Muirhead, Aden.—zlst June, 1876. 

2573. Improvements in Rar_way Brakes and Brake Apparatus, Richard 
Aubrey Essery, Salisbury-street, Strand, London.—22nd June, 1876. 

2593. Improvements in Lapiges’ Dress Susr Al der Leslie 
Fyfe, Aldersgate-street, London.—23rd June, 1876. 

2641. Improvements in apparatus for CrusHING, GRINDING, and MIXING 
Various Susstances, Jean Octave Hanctin, St. Denis, France. 

2656. Improvements in FoLpino TaBLes, Robert Hoare, Little St. Andrew- 
os and Abraham Charles Herts, Gower-street, London.—27th June, 
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2671. Animproved method of EmBRompERING or PRODUCING ORNAMENTAL 
Ficures or Devices on handkerchiefs and other textile fabrics, Edouard 
Demonchaux, 

2681, Improvements in Lapies’ GirpLE Fasteners, Alexander Leslie Fyfe, 
Aldersgate-street, London.— 29th June, 1876. 

2695. An improved method of and apparatus for Raistnc Sunken Salps, 
VessEts, and other commodities, Percival William Davis, Frith-street, 
Soho, London.--30th June, 1876. 

2745. Improvenients in Coat Ssoors and WEIGHING Macurnes, the two 
bein combination, George Henry Wildes, Lowndes-square, and 
William Charles Arthur Reettger, Torrington Park, Finchley, Middlesex. 

2747. Improvements in FirrerisG and Puriryinc Water and other 
Liquips, and in the apparatus employed therein, Francis Thomas Bond, 
Gloucester. 

27:3. Improvements in the Preparation of Corton for use as an 
absorbent, Robert Robinson Buck, Dalston, Fergus Pattinson, Carlisle, 
and Joseph Pattinson Duck, Dalston, Cumberland. 

2757. Improvements in apparatus for Makino Tea, Corree, and other 
extracts, William Clark, Chancery-lane, London.—A communication 
from Jean Baptiste Toselli, Paris —5th July, 1876. 

2759. Improvements in Wire for Evecrric TeLtecrapns, and for other 
similar uses, John Rubery, Hampstead, Middlesex. 

2761. Improvements in the means or apparatus for ExTRactinc TUBES 
and Fervuies from locomotives and other tubular boilers, and also 
from tubular surface condensers, William Wilson Weatherburn and 
Robert Weatherburn, Leeds, Yorkshire.—6th July, 1876. 

27-5. Improvements in and relating to Knirrine Macuinery, William 
Phillips Thompson, Lord-street, Liverpool—A communication from 
Moses Marshall, Lowell, Massachusetts. 

2767. Improvements in Cuurns, Eco Beaters, and Ick Cream or other 
pee eg Augustus Arnold Schlesinger, Duncan-terrace, City-road, 

mdon. 

2769. An improved method of and utensil for PottsHine Fiat SuRFACES 
of Woop, known and distinguished as French polishing, Jtirgen 
Hansen, Trinity-square, Surrey. — A communication from Heinrich 
Schmidt, Flemsburg, Prussia. 

2771. Improvements in the construction of Stream BorLers, Thomas 
Williams and John Pemberton, Manchester. 

2773. Improvements in Botries and Stoppers for aerated or effervescing 
beverages and liquids, Lauchlan Rose, Curtain-road, Finsbury, London. 

775. Improvements in Mowrne and Reapine Macuines, James Green, 
Batty-street, Dewsbury, Yorkshire. 

2779. Improvements in Divine Apparatus, Marcus Horatio Bland, Fen- 
church-street, London.—7th July, 1876. 

2781. An improved TanpEm Doc Cart, Joseph Carpenter and John Sabell, 
Birmingham. 

2787. Improvements in Screwinec, ToBE-cuTTINGc, and Nut Tappine 
Macuixes, William Bowker, Manchester. 

2789. Improvements in Rearinc Macuwes, Thomas Benstead, Winsover- 
road, Spalding, Lincolnshire, and David Grieg, Steam Plough Works, 
Leedcs, Yorkshire. 

2793. Improvements in the preparation of Mepictyes, and in the appa- 
ratus for effecting the same, Edward Henry Cradock Mouckton, Fine- 
shade, Northamptonshire. 

2795. Improvements in apparatus to be attached toa reaping machine for 
Recervinc, Compressino, and Detiverrse Cur Grain, William Robert 
Lake, Southampton-buildinge, London.—A communication from Samuel 
Johnston, Brockport, U.S. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2837. Improvements in the Leaves of Prorocrapuic ALBums and other 
leaves or passe-partouts for the reception of pictures, Peter Jensen, 
Chancery-lane, London.—A communication from Franz Friedrich Hull- 
rich, Berlin.- 12th July, 1876. 

2839. Improvements in Horsesnor Macuines, Harvey Klapp Flagler 
and Theodore Stafford Very, Massachusetts, U S.—A communication 
from Hazen Jay Batchelder, Fitchburg, Massachusetts, U.S.—12th July, 
1876. 

2835. Improvements in AvuromaTic Repropucinec Record TELEGRAPHS, 
Royal Earl House, Bingbampton, New York.—13th July, 1876. 

2864. Improvements in apparatus for Guipine Fires in Cottinc Saws, 
William Spence, Quality-court, Chancery-lane, London.—A communica- 
tion from Elias Koth, New Oxford, U.8.—13th July, 1876. 

290°, Improvements in and relating to 51£aM Boi_rks and the construc- 
tion thereof, William Philips Thorapson, Lord-street, Liverpool.—A 
communication from Valerius Dukehart Anderson, Washington, U.8.— 
15th July, 1876. 

2929. A device applicable as a Storrer for Borties, Cans, or other liquid 
holders, Henry Howell Doubleday, Washington, U.8.—A communica- 
tion from Stephen 8. Newton, Binghamptun, New York.—18th July, 
1876. 

2937. Improvements in apparatus for, and in the method of, Decorti- 
catine Cutna Grass and other fibrous plants, Alexander Melville Clark, 
Chancery-lane, London.—A communication from John Baptist Vogel 
and William Lloyd Bowron, New York.—18th July, 1876, 


Patents on which the Stamp Duty of £50 has been Paid. 

2485. pom Woot, Godefroy Sirtaine, Verviers, Belgium.—19th July, 
1873. 

2496. Spinnina Woot, William Robert Lake, Southampton-buildings, 
London.—19th July, 1873. 

2499. Pointinc Wire, Thomas Richards Harding and Thomas Walter 
Harding, Leeds. —2lst July, 1873. 

2611. Capsvutes, William 
August, 1873. 

2917. Foo Sienats, Frederick Hale Holmes, Leicester-square, London.— 
4th September, 1873. 

2549. LeatneR Hose, Joseph Merritt Lambert, Newcastle-upon-Tyne.— 
26th July, 1873. 

25v7. Fasrics, &c., Thomas Rowan, Glasgow.—22nd July, 1873. 

= Puriryixe Gas, William Henry St. John, New York.—24th July, 

73. 

2533 Spmsyino Woot, SiLk, &c., William Turner, Bradford.—24th July, 

1873. 





tts, Wharf-road, City-road, London,—1st 
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2211. ApsTractina Heat, Alexander Carnegie Kirk, Glasgow.—2lst July, 
1869, 


2197. Sprxwine, Henry Higgins and Thomas Schofield Whitworth, Salford. 
—20th July, 1869. 
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970. Gas Burners and Fittines, William Thomas Sugg, Vincent-street, 
Westminster. 
971. Gas-meTers, William Thomas Sugg, Vincent-street, Westminster. — 
6th March, 1876. 
1016. Hair BrusHixe Apparatos, Francis Collyer, Coventry.—9th March, 


1876. 
1044. Vatves for Enctines, &c., Alexander Browne, Southampton-buildings, 
London.—A communication from Henry Emil Marchand.—10th March, 
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. Switcues, &c., for Rar-ways and Tramways, Joseph Francis Burke, 
Stratford-on-Avon, James Marlow Burke, Portarlington, and Edward 
Moriarty Browne, Dublin. 
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1089. Fastentna Leaot H Sim; , Manchester. 
7 EquiLisrium Cann &e, Thouns Black, Liverpool.—18th March, 


1103. SutPHuRic AcrD, Sin Sedo, Sthete tema | London.—A com- 
™m from Charles Eugene Armengau . 

1104. Cootine Meat, &c., Rush Frisbie Mason, Queen Victoria-street, 
London.—14th March, 1876. 

1111. Stream Borers, Francis George Bone, Bermondsey. 

ag b + tio © gage &c., John Brown, William Dean, and Arthur Orrah, 
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ar Motive Power, John Colborne and Thomas Clement St. George, 


leman-street, London. 
1120. Urizistnc Op Iron, David Williams, John Jenkins, John Jones, 
d David Thomas, Ynis: Llweh. 
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1121. Paint, Christofero Muratori, Hackney, London. 
1125. Carpinc Macumyes, John Fairfax Foss, Lowell, U.8.—15th March, 


1876. 

1134. WasHine Macuings, Hi Woolfe, Darlington. 

1138. Opramninc Extracts, Hen: Edward Newton, Gane oe. 
London.—A communication from Malen.—16th March, 1876. 

1149. Compasses, Nugent Wells, Newport. 

1154. SPARK ARRESTERS, Daniel Hawkesworth, Acacia Valley Tannery, 
and Henry Colford, Halifax, Canada. 

London.—17th 


1157. Soap, Samuel Shaw Lewis, Southampt 
March, \876. 

1170. Lockne Nuts on Screw-BouTs, Edward Corbett, sen., and Edward 
Corbett, jun., Manchester.—18th March, 1876. 

1205. Rorary Enornes, Cyrus Garside, Glossop.—21st March, 1876. 

1223. _ Snaves, Rertecrors, &c., George Porter, jun., Cullum-street, 

mdon. 

1230. Bat Cocks, John McJannet, Greenock.—22nd March, 1876. 

1234. BREECH-LOADING ARMs, Jules Francois Gastinne Renette, Paris.— 
28rd March, 1876. 

1253. CLay Pipes, John Middlehurst, Rainford. 

1256. Gas, William Robert Lake, South ti 
communication from Henri Montmagnon. 

= Merta.tic Liygs, &c., George Hookham, Birmingham.—24th March, 


76. 

1810. Pumps, John Hocking, jun., Trewirgie-terrace, Redruth.—27th 
March, 1876. 

1351. AssorTING Corn, Alfred Vincent Newton, Chancery-lane, London. 
—A communication from Aron Bernstein.—29th March, 1876. 

1407. Venger Cu1Tinc Macnings, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Henry Thurlow Bartlett and 
George Washington, Read.—lst April, 1876. 

1476. TexTILE LeaTHER, John Garrett Tongue, Southampton-buildings, 
London.—A communication from Jolissaint-Vontche and la Société 
Comte and Mabut.— 6th April, 1876. ® 

1510. Mangers’ Sarety Lamps, John Davenport Shakespear, Ramsgate. 

1524. Stoprinc Rartway Trans, William Robert Lake, Southampton- 
buildings, London.—A communication from Edouard Delebecque and 
David Frédéric Sosthéne Banderali.—1l0th April, 1876. 

ee FuEL, Joshua Nickerson Rowe, Rockland, U.8.—15th 

, 1876. 

1657. Motive Power Enornrs, John Garrett Tongue, Southampton- 
buildings, London.—A communication from Louis Rousseau.—20th 
April, 1876. 

_ — SicNaLuinae Apparatus, Jobn Draffin, Eastern Pavilion, 

eworth. 

1804. Pavine Streets, &c., John Dowding, Hughes-terrace, Rotherhithe, 
London.—29th April, 1876. 

1852. GoveRNING STEAM Enaines, Wilson Hartnell, Leeds.—2nd. May, 
1876. 


hnilat 








‘buildings, London.—A 
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1903, Compasses, William Clark, Chancery-lane, I ondon.—A communica- 
tion from Emile Marin Duchemin.—5th May, 1876. 

1975. Spinnine, Dovsiine, &c,., William Hartcliffe, sen., Salford.—11th 


May, 1876. 
2101. Drawino Mopgt Suirs, &c., Robert Duthie, Aberdeen.—18th May, 
1876. 


2142. “TELESCOPES, John Lyon-Field, Manor House, Broadwater.--20th 
May, 1876. 

= Rotary Pumps, Victor Clement Joseph Ortmans, Brussels.—22nd 

lay, 1876. 

2243. Va.ves or Cocks, George Butler, Southwark.—27th May, 1876. 

2385, Sieves, Randal Vogan, jun., Blackheath.—7th June, 1876. 

2409. Exnaustine Gas Rertorts, Frederick William Fison, Eastmoor, 
Ilkley. 

2414. Fire-arms, &c., Henry Gardner, Fleet-street, London.—A com- 
raunication from George Evans Lidiard Dawson.—10th June, 1876. 

2564. Execrric TeLecraras, John Muirhead, jun., Thornton Gill, 
Wimbledon.—A communication from Alexander Muirhead.—2lst June, 
1876. 

2578. Watcues, Charles Louis Auglagnier, Bedford-strand, I ondon,—A 

communication from Vve. de J. Soldans, fils. —22nd June, 1876. 
2639. Dressina, &c., ANIMALS, Joshua Biggin, Fitzwilliam-street, Sheffield, 


All persons having an interest in opposing any one of such application, 
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ABSTRACTS OF SPECIFICATIONS. 


4416. Sappies, S. @. Lutwyche, Borough.—Dated 21st December, 1875. 

This invention mainly consists as follows :—The saddle frame, tree, or 
body, is com d of various pieces of malleable sheet iron, vulcanite, or 
other suitable material riveted or otherwise fastened together. The 
front of the frame is made in two pieces secured on a centre fixed to the 
pommel. Hole or holes are made in seat of saddle. Thus a better fitting 
and more available saddle is obtained. 

4417. Curtixe Vetvets, B. A. J. Goldschmid, 0. Horkheimer, and J. 
Farran, Manchester.—Dated 21st Deccmber, 1875. 

This invention relates to ere sene in apparatus for cutting or 
severing velvets and other piled fabrics after they have been removed 
from the loom, such velvets ee | been woven double or face to face in 
one piece, in the manner described in the specification for letters patent 
granted to Jobn Farran, and bearing date the 12th of March, 1#74, No, 
899, or in any other menner wherein a double cloth or two cloths con- 
nected together by pile threads are or may be woven in a loom at one 
operation. 

4419. Borers, W. Wright, Coatbridge.—Dated 2\st December, 1875. 

This invention consists in the construction of boilers with angular 
shaped tubes or water spaces arranged in such manner that the flames 
or heated products of combustion may pass along between the tubes in 
a zig-zag course, giving off the heat in impinging against the angled 
surfaces. In cross section these tubes project alternately like tongue 
— from vupposite sides of the water space and overlap or extend 

yond each other; in sore cases they do not overlap or meet in the 
centre, but extend only partially across, and a central tube or tongue 
overlaps the two ends, but at a little different level, so as to cause the 
heated products to take a zig-zag cost past or through the e left 
between the two projecting tongue-shaped tubes, then laterally below 
the central tube or tongue round its edges, and thence upwards to the 
next succeeding no era tubes, thus giving off a great amount of heat 
in its passage. e tubes may be of various other shapes in cross section, 
such as an inverted V or a W segment, semi-circular above and flat below, 
saddle-shaped, diamon-dshaped, or square; and one, two, or more of 
these tubes made also be made of small diameter and inserted in 
sized tubes or chambers, so as to leave a water s' between the inner 
and outer tubes, and in this way a double heating action is obtained, 
viz., through the centre of the inner tubes and round the outer surface of 
the outer tube. The boiler shell in either case is made rectangular, with 
water xe all contained within itself, the shell being preferably 
or double for containing water, the fire-box, heating chamber, as well a 
tubes. If preferred, the tubes under some of the arrangements herein 





referred to may have the flame or heat passed threugh them, and th 
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water be allowed to circulate around them in the intermediate spaces 
between the tubes. 


4420. Fitters, H. M. Ramsay, Twickenham, Middlesex.—Dated 21st 
December, 


, 1875. 

This mvention relates to the construction of one or more tanks, in 
number ao “ for an oan Lesa fe ta on 2 =: rs 
sewage, water, or liquids, previous treatmen‘ eposition at ou 
fall reservoirs or other works, by which all matter in or like 
impurities have been removed by the use of lime or o tate. 
The se water, or liquids, having been so lected and 

i ugh conduits or pipes into a filter chamber 
connected with the inlet shaft to each tank, the chamber being 
with loose charcoal or other substance, the filtered sewage then 
or flowing down inlet shaft into each tank, and filling or me 
to the ager og | level for obtaining pressure or otherwise. Each is 
fitted up with floor or platform at requisite height above bottom or 
invert, and is perforated at certain distances for the reception of hollow 
filter cylinders made of porous plastic carbon or other suitably filtering 
ma‘ The tanks being charged, the clear sewage, water, or liquids is 
filtered or is forced through into the interior of each filter, flowing from 
thence and dischargingi nto outfall drains or other receptacles. 


; SOR, Heovevenme Irons, J. N. Pedder, Sunderland.—Dated 21st December, 


ive 

This invention consists in heating smoothing, Italian, and crimping 
irons, mangles, and presses by the combustion of gas, oil, or other hydro- 
carbons supplied by burners, lamps, and flexible tubss direct to the 
metallic es thereof. é 
4422. Cieanino Borruss, 7. A. Warrington and C. Harwood, London — 

—Dated 21st December, 1875. 

The improvements consist in the valve spindle ¢ being constructed 
with a channel d, so that the water or other fluid admitted through the 
opening ¢ into the chamber / is free to escape through the channel d, 
when pressure is put upon the head gon the top of the spindle ¢, and 
that the before-mentioned channel is closed, and the water or other fluid 
cut off when the pressure is removed from the heads as shown in Fig. 1 ; 
and of the head g on the top of the valve spindle, being of such shape that: 
the orifice of the neck of a bottle may encircle and be pressed against it 
without obstructing the free escape of the fluid and air, 

4423. Treatment or Ores, J. Parkinson, Gieat Dover-street.—Dated 21st 
December, 1875. 

This invention relates to the treatment of ores in order to effect the 
separation of the constituents of the same, and consists in submitting 
the ores, when ina fine state of division and contained in a partially 
closed apparatus, to the action of the blast or current of atmospheric air, 
whereby such finely divided ores are caused to be carried by such blast or 
current, whereby the constituents of the ores in their e through 








such pee, closed apparat p ig to their several 
specific gravities, the heavier constituents of the ores being firstly 
dep vo , and subsequently those constituents of lighter specific 
gravity. 


omnes Wueet Carriaces, L. Von Wojewodsky, St. Petersburg.—Dated 21st 
lec:mber, 1875. 

The object of this invention is, that whilst the bearing wheel or wheels 
proper of the carriage may be of any suitable size, the surface at any one 
time bearing on the ground may be a part of a much larger circle. For 
this purpose the wheels of the carriage are formed to run on rails or suit- 
ee pais surfaces formed in or applied to the inside surfaces of larger 
wheels. 

4427. Station Gas Meters, W. Sugg, Vincent-street, Westminster.— 
Dated 21st December, 1875. 

This invention has reference to station gas meters, and has for its 
object the maintenance of the water level at its proper height. The 
apparatus consists of a water supply cistern placed at a convenient 
height above the tank in which the drum or wheel of the meter revolves. 
In communication with this supply cistern is an annular tank capable of 
receiving water, and is furnished with ee cover. Within the 
inner ring of the tank rises the water supply pipe, which is connected 
with the supply cistern before mentioned. Near the top edge of this 

ipe, within the tank, the said pipe is provided with a number of holes 
ust below its edge. Above the pipe just mentioned is an annular float 
ng a cap which slides over the top of the pipe, and this cap has a 
number of perforations corresponding to the holes in the pipe. A pi 
also communicates with the inner ring of the tank and the meter tank. 
Besides the pipes mentioned there is another pipe connected with the 
outer ring of the annular tank which serves to convey away surplus 
water, and a pipe connecting the upper part of the annular tank with the 
gus inlet of the meter. When the water in the meter tank 
is from any cause depressed, that also in the annular tank will be 
lowered, whereupon the float and cap will descend until the holes in 
the cap are opposite the holes in the pipe, when water will flow in 
from the supply pipe till the proper level is attained, by which time 
the float will have risen to such a height as to prevent the further 
inflow of water. 
4428. Station anp Test GAs Meters, W. 7. Sugg, Vincent-street, West- 
munster, —Dated 21st December, 1875. 

This invention relates to station gas meters and test or other meters 
which are required to measure with great accuracy, and has for its object 
the construction of station meters in such a manner as to dispense with 
the casing, as ordinarily employed, and to insure the maintenance of the 
correct water level in both station and test meters. This is effected by 
making the wheel or drum so as to revolve upon its axis within a tan 

jally tilled with water, the axis or shaft of the drum being supported 
by suiteble bearings within the tank. The drum or wheel is provided 
with a hollow cover both to the front and back thereof, each cover having 
a centre opening. The inlet pipe or pipes pass through the centre op 


a rod witha rule joint or by other e- 
men’ but when the velocity becomes exsomive, the governor acts on the 
rule jointed su or a ee 
brake lever, Pome reg Ries cpl the cylinder allowed to exert its 
full force on the piston therein, the brake is brought into operation. When 
the velocity becomes reduced acts on a valve toa waste 





steam from e cylinder, and of co! greater area than 
that of a aventy So 1, wane be ee Se of steam being taken 
off the » ano! spring act to the brake lever, and the 
rule jointed rod path big a. caused to be reset for supportin, 
or —o lever. Or the lever M aghsseed the brake may be mov 
by a weight or spring when released by the r action, and the lever 
raised by hand or steam power to release the brake. 


4486. Frxino Botts or Spikes, F. Lawrence, Lancaster-gate, Hyde Park, 
— Dated 22nd December, 1875. 

In order to afford increased security in the fixing of railway bolts or 

spikes with facility for retightening orremoval, the bolts are split 


ive the required confi 
be worked un 


pressure an 

are made to recede la‘ ly as the wheel or article is expanded. Or the 
rolls are made with different grooves, and the wheel or article is removed 
from one groove to another. 


«08. oon Receipts, J. Britten, Canberwell.—Dated 22nd December, 


This relates to a machine consisting partly of a system of wheels, dials, 
and pointers similar to those in use in ordinary gas meters, but said dials 
indicating pence, shiliings, and pounds. A ratchet wheel, pawl, and 
drum suitably arranged actuate the pointer of the index. 


= Kins or Ovens,7. C. Stone, Liverpool.—Dated 22nd December, 1875. 





lengthwise to receive a ece, the hole for the reception of the bolt 
or spike, and its wedge piece being bored through the sleeper or other 
object to which the fastening is to be made, and the wedge piece is 
retained during the driving of the split spike or bolt on to it by any 
suitable support ; it may have a head or other turned up part formed to it 
by which it may be more readily drawn. 


4437. Lames, W. B. Robins, Shepherd’s Bush.—Dated 22nd December, 
1875. 


875. 
‘ This provisional specification relates to lamps having circular wicks 
which do not project above the wick tubes which contain them, so that 
the flame is produced at the upper surface only, which is of larger area 
than is usual. A disc is applied so as to direct a current of air horizontally 
or nearly so over the top of the wick. 
4489. CLeanIne anp Po.isuine Boots, W. H. Kent, Blackfriars-road.4- 
Dated 22nd December, 1875. 

This invention relates to imp ts in hinery or apparatus for 
cleaning and polishing boots and shoes, whereby the dirt is cleaned off, 
the blacking put on, and the boots or shoes polished at one operation. 
For this pu: , & pair (or any number of pairs) of brushes are arranged, 
having a straight reciprocal motion imparted thereto, also a side action 
allowing the brushes to take any angle to suit the shape of the boot or 
shoe to be cleaned. There is also an wigs wee for contracting ur 
expanding the distance between the pairs of brushes, and a revolving 
platform on which the boot or shoe is fastened, ther with an a 
ment for conveying the necessary quantity of blacking to the boot or shoe. 
A suitable frame of wood or metul is arranged with bearings to carry a 
shaft having two or more cranks with rods attached, extending to blocks 
having the brushes hinged to them, with springs on the back of the 
brushes arranged to keep a continuous pressure in whatever positions the 
brushes are in. The slides carrying the blocks in which the brushes are 
attached worked on rods on which they are caused to slide by means of a 
cam arranged at the lower part of the machine, Jevers being attached 
which expand or contract the space between the brushes. The boot or 
shoe is put upon a suitable last which rests upon a_ platform 
running upon centres, the lower centre under the platform, the 
the upper centre on the top of the last being kept in its agen by suitable 
springs or levers, the platform and last revolving on their centres driven 
by cog wheels connected to main shaft. For conveying the blacking to 
the boot or shoe, a suitably shaped bottle of blacking is fixed to the 
bottom of the machine, in the centre bet ween and just below the brushes. 
Inserted in the bottle is a round piece of wood of suitable diameter and 
long enough to reach from bottom of bottle to the top of the case the 





machine is enclosed in, and working through suitable bearings with a 


knob attached on top. The lower part of the wood or instrument that 
3 into the blacking has a coarse screw thread cut in it to hold the 
Gocking when withdrawn from the bottle. When the blacking is to be 
put on the boot, the knob is pulled up, the brushes then come in contact 
with the end of wood or instrument carrying the blacking, and a few 
turns of the handle of the machine thoroughly blackens the boot, the knob 
falling to its place on withdrawing the hand; it is immediately polished. 
The boot or shoe to be cleaned, and all the machinery being perfectly 
enclosed, there is no escape of dirt, the three operations, namely, brush- 
ing off the dirt, putting on the blacking, and polishing being all com- 
pleted in a few revolutions of the machine, without even seeing the boot 
after it is put in the machine. , 
4440. Sream Enoines, J. Davie, Glasgow.—Dated 22nd December, 1875. 
In the improved engine arrangement there are two inverted steam 
cylinders of the same or different sizes, and working either on the 
common separate cylinder system or on the compound or high-and-low- 
pressure system. The valves are worked by single occentrics on the 
opposite ends of the crank shaft, through what is known as Hackworth’s 
dynamic valve motion, but with interposed rocking shafts. The engines 
are provided with an improved surface condenser placed to one side of 
one of the steam cylinders, but not occupying space to the side of the 
other cylinder where the various pumps with their actuating levers and 
other details are arranged com ly and conveniently. The condenser is 
by preference in the form of a vertical cylinder, but with ita lower part 
tapered or coned. The condensing surface is in the form of a series of 
tric 1 linders formed of thin copper, iron, or other 
suitable metal ; and these cylinders are of different lengths. 
4441. Cootinc Warm Water, W. Cunningham, Dundee.—Dated 22nd 
I pee a k t of bl 
n out the invention any known arrangement of permeable 
diaphragms 2 of masses of tree branches or other permeable materials 
may be employed, the warm water being supplied to the upper part of 
such arrangement, and being allowed to dip down through the permeable 
diaphragms or materials : but the essential features of the invention are 








into the front hollow cover, and the outlet pipe or pipes pass through the 
centre opening in the back hollow cover. The water to the tank is sup- 
plied through a pipe which enters it outside the wheel, having a valve at 
its top and fittea with a valve hung to an arm which is attached to the 
outer end of a spindle whose inner end passes through the centre opening 
and is there attached to another arm pivoted toa hollow float which 
rests upon the surface of the water. The spindle supporting these arms 
works in suitable bearings furnished for the purpose. It be seen 
from the foregoing that in station meters constructed in this manner the 
outer g may be dispensed with, and that upon any depression occur- 
ring in the level of the water, the float will sink and cause the valve in 
connection with the water supply pipe to open, whereupon water will be 
admitted -intil it rises to the proper level, when, through the action of 
the float, the valve will be closed and the further supply of water cut off. 
In case from any cause an undue quantity of water is admitted, there is 
an overflow pipe — through which any such excess of water will 

discharged, hen this invention is “—- to test-meters, it is pre- 
ferred that the drum shall be encased and provided with a water reser- 
voir, which is fixed to the top of such case. 


«ee. Marine Borers, H. Dansey, Rupert-street.—Dated 22nd December, 


87 

The object of these improvements is to utilise the whole bottom and 
back of the boiler as heating surface, to equalise the temperature of the 
boiler, and to further use the products of combustion before their escape 
up the chimney ; this will be effected by building the boiler into an iron 
casing lined with fire-brick, and thus creating a flue under the bottom 
and back of the boiler. 

4431. Separatine Postace Stamps, J. Ledger, Fleet-street.—Dated 22nd 
December, 1875, 

The features of novelty of this invention consist in separating stamps 
from stamp sheets by means of suitable cutters which act on the perfo- 
rated edges of the stamps after they have been turned one over the other 
so as to form bands or strips. Also in cutting a Maltese cross at each 
corner of the stamps, instead of leaving that part whole as is now the 
case. 
am.  mpapemeed Boots, P. Harris, Chatham,—Dated 22nd December, 

875. 


The invention consists in the application of a flap of blocked leather 
over the instep and opening of the boot, and es: ily of a strap with a 
half bend in it called the ‘‘ bowline strap,” which is attached to the flap 
aforesaid ; and also the use of astrap round the ankle which is freely 
worked along the ‘“ bowline strap” by means of a‘‘runner” and is 
fastened to one buckle plzced in front of the flap between the instep and 
ankle, whereby the putting on and off the boot is easily effected by one 
operation upon one fastening an & position most easy and natural to 
the human y, videlicet one foot placed upon the opposite knee. 

4433. Bocizs, J. Armstrong, W. Dean, and J. Holden, New Swindon.— 
Dated 22nd December, 1875. 

This invention has for its object the arrangement and application of 
two pivoting centres placed at the sides of the bogie in place of the 
ordinary sivugle pivoting centre commonly used in various forms of 
bogie apparatus. 

4434. era, SEEN, J. Webster, Clerkenwell.—Dated 22nd 
er, e 

In wwe use of clinical thermometers it is found that the divisions, 
figures, and other markings thereon become so indistinct as to render 
such instruments unserviceable, and the object of these improvements is 
to protect such divisions, figures, and markings, from becoming oblite- 
rated by use. For this purpose the inventor encloses the stem of tube 
of the thermometer above the bulb in a transparent glass tube, one or 
both ends of which may be sealed, thereby protecting the divisions, 
figures, and markings from injury or obliteration. 


4435. ConTROLLING THE Application oF Brake Power, E. Lawrence, 
December, 1 


Lancaster-gate, Hyde Park.— Dated 2 er, 1875. 
A lever bear | the brake is connected toa piston working’ in a 
cylinder supplied with steam direct from the boiler. Except when this 








the ing or partially enclosing of the permeable diaphragms or 
materials in a chamber or space through which air is propelled at a 
suitable rate for the purpose in view. 


4442. Drawine Roiers, J. Chadwick, Manchester.—Dated 22nd December, 
1875. 


This invention relates to an improved method of covering such rollers 
with india-rubber. 

4448. Setr-stoxine Furnaces, 7. Vicars and T. Vicars, Liverpool.— 
bated 22nd December, 1876. 

This invention relates to imprevements on this well-known self- 
stoking furnace, and consists—First, in externally-fired steam boilers or 
large furnaces the inventors arrange any desired or requisite number of 
reciprocating plungers or feeders to work on a plate forming the bottom 
of a fuel hopper or hoppers, and provide the back of each hopper with a 
door sliding vertically. Secondly, in internally-fired steam boilers or in 
furnaces of moderate dimensions they use one large plunger for each flue 
or furnace, and give the said plunger a long reciprocating stroke. A 
sliding door may be used at the back of the hopper. Thirdly, they so 
arrange the driving machinery that whilst the bars have a continuous 
reciprocating motion the plungers have an intermittent reciprocating 
motion. 


4444 Cements anv Limes, J. Ducournau, Paris.—Dated 22nd December 
1875, 


Base of compound is azotic acid, which dissolves the quick lime in 
cements. Mixture used in solid or liquid state. Artificial stone, plastic 
concrete, marble plastic, and the like are obtained by this invention. 
4445. Treatina Meratuic ALLoys, Z. 7. Hughes, Chancery-lane—Dated 

22nd Vecember, 1875. 

This invention relates especially to that class of metallic alloys known 
as Britannia, pewter, and white metal, and com of tin or other soft 
metal hardened by antimony, copper, zinc, and the like, which as now 
manufactured are notoriously deficient in resonance, giving when struck 
only a dull and leaden sound. The process consists in submitting 
articles of Britannia, pewter, white metal, and the like, however the 
same may be compounded, and which are destitute of resonanze or 
musical ring, whether formed by the processes of rolling, spinning, or 
otherwise, to the action of a regulated and well-determined temperature, 
just short of their melting point, for a brief but measured time. 

4446. Gymnastic Apparatus, @, A. Farini, Forest-hill.—Dated 22nd 
December, 1875. 

This relates to improved arrangement for the reception of the powder 
and discharging the same in performances where the actor is led 
from a cannon or like instrument. The powder is placed in a small. tube 
or cylinder in the breech of the cannon, and is exploded against a packed 
disc, upon which the actor places his or her feet. 


4447. SicnALLine in Raitway Trains, G. F. Smeeton, Halifax, and J. 
heaton. —Dated 22nd December, 187. 


0, , 1875. 

This consists in connecting a bellows and valves with a series of tubes 
communicating with a whistle in the guard’s van, and in arrangements 
to indicate from which carriage the signal is given. : 
4448. Skates, J. Watkins, Birmingham.—Dated 22nd December, 1875. 

A skate is described having a socket or cylinder furnished with a plate 
glass annular disc. A globular ball is placed is such socket or cylinder 
and secured therein by means of a perforated cover attached thereto. 
4449. Raitway Wueets, 7. Brown and A. Beard, Walsall.—Dated 22nd 

December, 1875. 

This invention consists in machinery for making railway and other 
wheels, and other articles of a circular form from blooms or moulds of 
iron or steel composed of two horizontal rolls, a set of face rolls wor 


king 
‘on vertical shafts, and a sliding collar or roll on one of the horizontal 


rolls. These horizontal rolls are for the most part lindrical, but near 


their ends are bulbs of a spherical figure. 
between the principal rolls, it is secured in its position by the rolls 
and the principal rolls set in motion. The thereby every 


coming un: 


the operation of 
of the rolls produce circular indentations on opposite edison. 





relates to arranging kilns or ovens for burning bricks 
and other like substances so that such bricks or other like substances are 
burned in a novel manner by the admixture of air, heated, or otherwise 
with ge heated or otherwise, distilled from coal, slack, peat, or produ 
from ydrocarbon oils, or other inflammable liquids, or from any other 
suitable material. Further, this invention relates to heating kilns by an 
admixture of steam, or hot cir and hydrocarbon oils, or petroleum, or 
other oils, or grease, or fatty matters. 


4453. Ivp.ements, R. Burton and A. Greig, Leeds. —Dated 22nd December 
8 


1875. 

This previsional specification describes an implement for ploughing or 
tilling a considerable breadth of land at each traverse of the implement. 
“—_ gag Nap, W. Kemp: and A, Kempe, Leeds,—Dated 22nd Decem- 

r, 1875. 

This | ering specification describes employing needle points formed 
of steel wire ed and brought to a conical point of a similar form 
to the puints of needle. Various ways of setting and using these points 
are described. For some kinds of cloth points may be made by gripping 
a nanow strip of steel taper so that a knife edge is formed; this is 
serrated so that a row of angular conical points are formed. 

4455. Orentnec Sueet Mera Cans, A. Helwig, Gloucester-road, and P. 
Cox, Hunter-street.—-Dated 22nd December, 1875. 

This invention relates to a novel implement or apparatus for cuttin 
open sheet metal cans, cases, and boxes, such as are used for conden: 
milk, preserved meat, fish, fruit, and vegecables, and other thin metal 
cans or enolosures, which are sealed or closed bv solder or the like, and 
have to be opened by cutting the metal of which they are formed. 

4456. Journat Box Bearinos,/V. R. Lake, Southampton-buildings.— 
Dated 22nd December, 1875. 

This invention consists in making a bearing or lining for boxes for 
journals of raw hide set in such a position as to present the edge of the 
ide to the running surface of the bearing on the shaft or axle. 

4457. Canpesticks, J. Parkes. Handsworth.—Dated 22nd December, 1875. 

This invention consists in constructing candlesticks with apparatus 
upon them containing a candle, matches, receptacle for burnt wick, and 
combined snuffer and extinguisher, and an appliance for holding the 
one = the required position ; also in applying an adjustable screen 
and reflector. 


<7. Rotary Enatnes, R. Hodson, Blackwall,—Dated 22nd December, 
1875. 





In carrying out this invention the inventor casts the steam cylinder 
and steam chest in oné, coreing out the inlet and exhaust passages. The 
ends of the cylinder are closed by caps, which form the bearings for the 
main shaft, on which are keyed two cam-shaped pistons. The steam 
cylinder is bored perfectly true from end to end of the casting, and 
to enable it to receive the two pistons it is divided transversely by a 
central partition. 

4459. Frower Pots, J. Martin, Reading. —Dated 22nd December, 1875. 

Instead of the bottom of the pot or other vessel being made flat, with 
a central hole for draining, the inventor forms it with a central hollow 
truncated cone, and he thus obtains in the bottom of the pot an annular 
receptacle for water with an overflow that will prevent the earth from 
becoming unduly saturated. 

4460. Sarininc Paper, A. Mullord, Hozton.—Dated 22nd December, 1875. 

The invention consists in impregnating the paper in the length by pass- 
ing the same when unwound from the roll through the satining material, 
and then under and over scrapers or rollers for removing the superfluous 
wax or other satining meterial. Or the wax may be sprinkled upon the 
paper and afterwards brought in contact with ‘heated surfaces, The 
roll is lastly heated in an oven to cause the material to permeate the 


4461 
ys PorTABLE Fountains, 4. 2. Clark, Chancery-lane.—Dated 22nd 


The invention consists of an improved reversible table fountain in 
which the tubes and chambers are so arranged that on inverting the 
apparatus the water und air return automatically to such relative positions 
as to insure the proper action of the jet. Also a special arrangement of 
en whereby the spilling of the liquid is prevented when 
the fountain is reversed. Also in so arranging the fountain as to 
project a jet in two opposite directions either simultancously or 
alternately. 


4462. Veorrante Parcument, W. R. Lake, Southampton-buildings.— 
Dated 22nd December, 1875. 

This invention consists in a vegetable 

| anges ae we fibre, and also in the process here 

or producing the same. 

4463. Rerps ror Weavine, J. H. Gray, Glen Anne, Armagh.—Dated 28rd 
December, 1875. 

The use of reeds having two or more rows of splits placed alternately 
in the adjoining rows. 
es ay anp I1xes, FE. G. Brewer, Chancery-lane. —Dated 28rd Decem- 

er, 1875. 

Cylinder with recesses wherein works a piston for compressing the clay 
and a plate for expelling the formed tile ; piston worked by two cranks ; 
slides moving on the face of tile for diminishing the adhesion. Special 
mechanism for ridge tiles ; steam let into hopper. 

“5 \arenone Grain, A. B. Childs, Mark-lane.—Dated 23rd D.cember 
1875.. 

The improvement consists in arranging an air distributor to the under 
sides of the screens or silks, but uniformly distributing the air to all 
parts of them. 
be chen EB. R. Vaughan, Rutland-square, Dublin.—Dated 23rd Decem- 

er, 1875. 

A double-action pump with a stuffing box go constructed that carbonic 
acid gas or water can be forced into it under pressure, thereby preventing 
the p amegy of the pump drawing any atmospheric air. These pumps 
are driven directly from the engine without requiring any intermediate 
shafting, fearing, connections, belts, &c., and giving a great increase of 
power. ey can be adapted to any horizontal engine now in use. 
4467. Protectors, P. Harris, Chatham.—Dated 23rd December, 1875. 

To produce the improved protector, which the inventor calls a gorget 
or gorget and breastplate, a neck band or collar of cloth or other suitable 
material is united by a seam to a rim or edging of the same material, so 
as to make a more complete protection from cold for the base of the neck 
and the parts of the chest, back, and shoulders adjacent thereto. When 
desired any ordinary breastplate may be buttoned on, but the gorget 
may be made in one piece with the breastplate or attached. 

“<< ee Extinouisuers, J. Hall, Chancery-lant.—Dated 23rd December 


1875. 

A method is described of encircling each tier or floor of a ship or build- 
ing with a system of main pipes having vertical side connections pro- 
vided with junctions for ting a pump thereto, combined with an 
arrangement of sub pipes around the ceiling of each room or compart- 
ment, furnished with taps communicating with the main pipes, such taps 

ig 80 arranged that one, two, or more may be turned on in the 
immediate vicinity of the fire, as may be required, and the rest of the - 
ship or building, if desired, remain perfectly dry ; an hydraulic or other 
pump may be used. 
4469. Stream Generators, W. Cookeand D. Mylchreest, Liverpool —Date 
23rd December, 1875. 

A saddle or jacket over the flue or furnace in the water space is used in 
combination with an di pe. Circulation uf water from the 
bottom to the top of a boiler is effected through under the jacket or saddle 
and up the ascending pipe. 

4470. Skates, C. Harrison, Old Kent-road.—Dated 23rd December, 1875. 

In the construction of skates two longitudinal flanges are attached to 
the lower surface of the footplates, the interior surfaces of the same being 





pen consisting of a 
ter particularly described 











d for the tion of spherical balls which are placed therein, and 
which are free to revolve in any direction. These arrangements are also 
applicable to Am cation of the invention consists in placiag 


wheels between the flanges, the same having grooves of semicircular 

section formed on the sides thereof, recesses being formed in the interior 

sides of the flanges and balls placed therein, upon which the wheels can 

rotate freely. 

rege ates Rouiers, B. Thackray, Bradford.—Dated 23rd December 
875. 

The inventor causes the flutes of the rollers to be cut so that the top of 
the flute.in one roller is directly in line with the bottom of the flute in 
the other roller or rollers on the same axis, by eens ene 
is required to be put on the rollers to draw the material through 
of the machine, consequently the roller leathers will last longer and 
machine take less power. 
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“ - epee W. G. N. Manley, Woolwich—Dated 23rd December, 











a of si one to confine the one pair for 
thighs, one pair for hands and arms, and one for the feet, and at 
t of stretcher is a tacle lockerand door. The stretcher is 
also furnished with short legs, to be used when taken off the wheels and 
placed on the ground, 


4473. Router Skates, J. Nunn, Old Broad-street, and S. Tuddenham, 
Lambeth-road.—Dated 23rd December, 1875. 
This invention relates both to rolier skates and to skates with runners, 
and consists of certain li structi 


pheres working freely in cups or sockets for the rollers ordi- 

narily employed ; in imy its in the construction of the stocks of 

roller and other skates; and of a new or improved methed of securing a 

skate more firmly to the foot ot the wearer than by the usual arrange- 

ments of straps and buckles, 

4474. Dicestive Mixtures, J. L. Petingale, New Bond-street.—Dated 
23rd December, 1875. 

The use of pepsine, p , and diastase in certain relative pro- 
portions, by which a str igestive action is produced than by the 
administration of any one of these. For the increase of the action of these 
digestive principles when taken, the inventor uses hydrochloric and 
lactic acids of certain dilution and in due an 


is put, for the greater convenience, in a passing 

the cork, stopper, or cover of the bottle or vessel containing the drier 
digestive compounds. 

4475. Water-cuosets, M. Z. Just, Cornhill, and J. Downton, Limehouse. 

—Datet Sard December, 1875. ie “ 

n p employing syphon ps, as is now usual, the inventors 
cause the of the closet to past a valve into a chamber or 
receiver, which is furnished at the bottom with a valve similar to that 
applied to-the closet pan, and this chamber or receiver in turn discharges 











Ai, 





into a second chamber or receiver, also provided with a similar valve; 
thus there are three working valves; the and bottom valves are 
always open at the same time, and the in ite valve is then closed. 


When the closet is not in-use there is always water in the pan, and in the 
lower chamber or receiver. 


4476. Lockinc Mrivers’ Sarery Lamps, H. T. Owens, Birmingham.— 
Dated 23rd December, 1875. 

Asousting to this improved method of securing the lamp, the inventor 
provides a lever lock, segmental in form and co! ding in shape and 
size to the inside of the lower part of the oil vessel, in which it is after- 
wards fitted. The bolt of this improved lock is so constructed that when 
acted upon by the key it shoots upwards and takes into an aperture of 
suitable size provided for its reception in the base of the casing of the 
lamp, and thus the fastening is secure and cannot be released without 
being unlocked. He pro s to provide the locks in “‘ suits,” that is, 
that one key shall pass all the lamps used in the same working, and that 
a different pattern key shall be used in any adjacent working; so that in 
this manner it shall not be possible for the key used in one pit to unlock 
the lamps employed in another pit. 


4477, Gas Scruppers, W. 7. Walker, Highgate-—Dated 23rd December’ 
1875. ; 

The invention relates to that description of scrubbers or apparatus for 
purifying coal gas from ammonia and other impurities, in respect of 
which letters patent were grante] to the inventor, bearing date the 3rd 
October, 1871, No. 2606, and has for its object rendering such apparatus 
more efficient, simplifying its construction, and providing increased 
facilities for operating and regulating the various parts of the mechanism. 


4478. Decorticatina, J. G. Tongue, Southampton-buildings.—Dated 23rd 
December, 1875. 

This invention relates to improvements in machinery for decorticating 
fibrous materials. The object of this improved machinery is to decorti- 
cate, peel, extract, and soften the textile filaments or fibrous materials of 
different plants such as ramie, hemp, flax, jute, nettle, hop, mulberry 
tree, banana tree, and of any other textile plants, and in general of ail 
the plants out of which fibrous materials can be obtained for manufac- 
turing purposes. The fibre or stalks to be operated upon or decorticated 
are placed on a table, and the top ends are first placed into grooved feed- 
ing rollers, and are crushed in passing through, dividing them longitudi- 
nally. As the stalks pass through the grooved or fluted cylinders they 
travel on to a counter-beater when they are submitted to the action rakes 
of a top beater, which crushes the wood into fragments. The leaves, 
straw. and refuse of the stalks become engaged between the two beaters, 
which, by means of their reciprocal gearing and combined action of rake, 
and instruments, and spring blades detach by means of their rapid move- 
ment above and below the fragmeuts of wood, refuse, or epidermis and 
gummy matter from the textile filaments or fibres. The stalks already 
in a fibrous state still travel and pass between decorticating cylinders 
coated with caoutchouc or india-rubber; travelling onward they are acted 
upon between the scraping cylinders, by which means they are scraped 
above and below lengthwise. Lastly, the fibres pass between friction 
cylinders across a friction plate and an endless grooved table, by which 
macans they are cleansed, completely softened, and brought into a state 
ready for combing. The fibres are then passed through a cylinder, and 
then, by means of a fan, the operations for extracting and separating the 
textile filaments terminate. 


4479. Screw Proretiers, H. Hirsch, Craven-street.—Dated 23rd Decem- 
ber, 1875. ‘ 
This invention consists, First, in forming the blade so as to represent 
= elongated 8 ; Secondly, in forming the blade so as to represent the 
igure 8, , 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Dz#ARTH of new business was generally complained of on 
‘Change in Birmingham to-day—Thursday—by the proprietors of 
mills and forges as a whole. The absence of new business causes 
the stoppage of forges, by reason of the high summer temperature, 
tobe less a source of regret to the iron-masters, At the same time, 
however, that the iron-masters, generally, are unable this week to 
report a better demand than that enjoyed a week ago, instances 
were mentioned as to which an improved business is doing. 

These exceptions apply both to iron of a medium quality and also 
that of the first class. As to the latter, makers have no great cause 
for complaint. The Round Oak Works, for example, are able to 
keep on four days and nights out of every six. The work which is 
being done at Round Oak embraces nearly all the sizes of iron pro- 
duced at those works. The product is being sent off for use notin 
the smithy alone, but to be applied in constructive uses without 
the intervention of the fire. he Round Oak business is in great 
part, but not exclusively, on home account. 

The producers of medium iron who are better off this week than 
last, are those to whom the merchants, who supply a good quality 
of iron to the hardmen, makers mostly resort for their supplies. 
Such merchants experience a greatly increasing demand. That 
demand appears in this shape : consumers who previously during 
the current quietude ordered in driblets, are mostly increasing the 
orders which they are giving out. This favourable aspect appears 
in connection with not one industry only, but many. Nevertheless, 
the proprietors of mills and forges complain that large consumers 
are still remaining out of the market, and that from them they 
are for the most receiving specifications of diminished work. It 
cannot be stated that, upon the whole, the firms have more orders 
upon their books now than a week ago. Nor is it possible to speak 
of the early future as presenting prospects of conspicuous improve- 
ment. Only a quiet trade, it is thought, wili be done throughout 
the most of this quarter. 

Prices are without much alteration upon the week. For best 
iron full rates, based upon the crucial quotation of £9 for marked 
bars, and £9 12s. 6d. for Earl Dudley’s bars are unyielding; but 
between that quotation and £6 10s. for minimum bars, there is 
great variety in the quotations. Orders for minimum bars were 
to-day much sought after, and it was evident that for a 
———- no less than £6 10s. would have been nada ae 

e quality last mentioned. 





Pigs are very plentiful, and there are instances in which some- 


what less money than was last week would have secured 
the iron. But in pigs, as in fini iron, the highest Staffordshire 
ualities were those which were least amenable to negotiation. 
‘or all-mine Staffordshire pigs £4 5s., £4 7s. 6d., £410s,, and even 
£4 12s. 6d, and £4 15s. were the demanded. Nor could cold 
blast iron be got at under £5 10s. The slightly improved ep wed 
last reported for foundry iron continues, and the output of forge 


give way in favour of 
foundry kinds. The best iron of the Wolverhampton district was 
firm at from £4 5s. to £4 10s. for Bovereux, and from £3 5s. to 
£3 10s. for Tame iron. Makers’ stocks of best pigs are not increas- 
ing, and there are instances in which stocks of that class have been 
uced — one half since the reduction in make by those firms 
began. Taken all round, the present supply of Statfordshire pig 
iron may be said to about balance consumption. Finished iron 
not improved in demand upon the week. 

Lancashire, D. ire, and Yorkshire iron continues to be much 
offered. In certain of these brands the quotations of to-day 
showed more in buyers’ favour than last week. I did not, 
however, hear that the offer had enticed buyers, who generally 
profess themselves to be overstocked. 

The substantial pig-making firm at Willenhall known as that of 
Fletcher, Solly, and Urwick, is likely to be carried on in future 
wholly by Messrs. Solly and Urwick. Recently the estate, so far as it 
relates to Mr. Fletcher, who is deceased, has been administered by 
his trustees; but the period of his partnership has now expired, 
and his trustees in retiring are making such arrangements with the 
other two partners as seem likely to result in the sole proprietary 
now falling into their hands. I have previously stated that the 

are now standing, that their height may be increased, and 
their heating apparatus improved. 

It is noteworthy that in connection with the manufacture ot 
ig iron in South Staffordshire, the Cowper method of heating the 
last, which has been found so very effective in the North of 

England, is now at length to be applied. Messrs. Cochrane, of 
Woodside, are erecting two of Cowper’s hot air furnaces. e 


effectiveness of the aj tus will be in excess of present require- 
ne, but Messrs. ne contemplate increased necessities 
ereafter. 


Considering the quantity now required, native ironstone is being 
sold more freely than most other of the raw products of the dis- 
trict. Ironstone, however, like pig iron, is in over supply, and 
the necessities as to which last week stocks were held lor more 
money are no less conspicuous this. In truth, those stocks have 
in the interval received additions, until now there are cases in which 
they represent several thousands of tons, Until trade again 
revives, there is but little prospect of this ironstone going off, and 
until that time arrives the owners must be prepared to lie out of 
their money. 

Coal is increasingly difficult to sell, and during the week more 
pits have been laid off, whilst those at work have generally been 
unable to keep on as many hours as before. Prices are firm at 
some of the leading collieries on the basis of 11s. for thick furnace 
coal; but there are other instances in which less money is being 
accepted for coal of equal ory The reduction is leading to 
slightly better business at some of the pits as compared with that 
doing at the pits where maximum quotations are still demanded. 
It has beena long time since it was possible to get a good Stafford- 
shire thick coal for the price at which it can now be bought. 
Believing that those prices will not be current beyond this quarter, 
there are large consumers who are laying in stock, and their action 
is only limited by the stowage room at their disposal. The 
vendors of forge coal were very anxious to-day to book orders, and 
offered to take them on terms which would have left them but a 
very narrow fringe of profit ; still they were not successful in doing 
much business. 

The manufacturers in Birmingham and South Staffordshire who 
exhibited at the Royal Agricultural Show are, as a rule, reporting 
favourably of the extent of business done. Handy locomotives, 
agricultural implements, lifting blocks, and the like, went off 
with more than usual freedom, anda little impetus would be given 
to some of the local branches as the result of the orders taken. 
The branches of Birmingham industry which get into activity in 
advance of autumn and winter are displaying signs of season 
movement, but the heavy branches are generally depressed. 
Riveted work is not keeping the engineering yards active; the 
foundry department at such places is only quiet, and the anvil and 
cable trades are depressed. Stocks of best anvils were never 
larger than now. The foundries producing fenders are, on the 
other hand, brisk. 

The light ironfounders »re needing fresh orders, and they are 
seeking them by reducing .heir prices. Discounts upon cast iron 
enamelled hollow-ware have been increased 24 per cent., and upon 
tin hollow-ware 5 per cent. There is an absence of demand for 
this class of goods for export mainly. On home account there is 
less complaining. The workmen in nearly all the branches to 
which machinery cannot be easily applied have it pretty much 
their own way. In Birmingham the operative brassfounders, who 
have a powerful organisation, have succeeded in getting their 
former wages list revised in their favour, in respect of cast butt 
hinges, with the result that revised prices have been issued, by 
which, speaking generally, prices of light butt hinges have been 
lnnnavedl per doz. pairs, and of the stronger kinds 1s, 

Messrs. Kendrick and Sons, the well-known ironfounders of 
West Bromwich, and Messrs. Salter and Co., scale manufacturers 
of the same neighbourhood, are enlarging their respective establish- 
ments. Messrs. Siddaway, of Spon Lane, have taken to the 
foundry and the like, so long carried on by the late Mr. Cottam, in 
that part of the district. 

The firm of John Russell and Co., tube manufacturers, of 
Wednesbury, has been made a limited liability concern, with a 
capital of £150,000 in £10 shares. The new company also take 
over the business of Emily Russell and Co., Wednesbury. 

On Saturday morning the award of the Rev. G. H. Fisher, vicar 
of Willenhall, who has been acting as arbitrator in the dispute 
between the masters and the men in the lock trade in that town, 
was issued. He gives the mena rise of 7} per cent., which is 24 
percent. below what they asked. Resulting from this award, the 
masters have issued a circular to their customers stating that they 
are compelled to advance the prices of all iron rim, dead,. mortise, 
and drawback locks. 

In accordance with an invitation given by Mr. How] to Mr. Juggins, 
the general secretary of the National Amalgamated Association of 
Nut and Bolt Makers, to discuss the matters which had caused 
the olivermen connected with his establishment at the Soho Nut 
and Bolt Works to turn out on strike three weeks since, an 
arrangement was made for a meeting at the works on the 19th 
inst. Mr. Howl agreed to de to the d ds made by the 
men, and to discharge a non-unionist with whom the men had 
refused to work; also to pay the recognised list of prices upon all 
classes of work, and where extra work was done, al the men and 
Mr. Howl could not agree, the price to be fixed by Mr. Juggins. 
The men have resumed work. 

The Dudley deep-drainage difficulty appears to be in a fair way 
for solution. A very promising proposal was made to the Dudley 
town council on Tuesday on behalf of Lord Dudley and other large 
landowners of the district, and this was followed up by a special 
offer of a liberal character from the Earl himself. The proposal is 
to extend the existing drains and to carry off the sewage five miles 
from Dudley, at an estimated cost of £13,000, as against the alter- 
native scheme involving an outlay of £40,000. The special offer of 
Lord Dudley is that if this plan be accepted and the sewage 
delivered at Russell’s Hall Estate, it will there be taken charge of 
at his expense, and disposed of without further cost or trouble to 
the council. The town is teed against further liabilities of 

taking all risks ard holding the council 
blameless whatever may happen. decision upon the offer was 
eaten’, but the Dudley town council will, it is expected, 
accept i 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

A CONTINUED absence of any activity must still be the basis of 
my report with tothe iron trade of this district. Consumers 
ap] to be as reluctant as ever to enter into fresh engagements, 
and there is a want of firmness in prices, merchants in many cases 
underselling the makers to secure orders. There was a tolerably 
fair attendance at the Manchester weekly meeting on Tuesday, but 
there was little or no disposition for business, and transactions for 
the most part were limited to purchases of small quantities. 
Lancashire makers o Se eee are offering at 56s. to 56s. 6d. 

r ton for No, 3 foundry, and 55s. to 55s. 6d. per ton for No, 4 
‘orge, delivered into the Manchester district, but they are securing 
very few new orders, and some heavy stocks are accumulating at the 
works. Middlesbrough iron delivered here is quoted by makers 
at 53s. 9d. to 54s. 3d. per ton for No. 3 foundry, and 50s. 6d. to 
51s. per ton for No. 4 forge, but merchants are offering to sell at 
lower figures than these. The finished iron trade continues ex- 


tremely depressed, and very few new orders are being given out, 


although makers would be sellers at Mig F xt prices, Myre nad 
uotations may be given at about £7 2s. © a ton for Stafford- 
ire, and £6 17s, to £7 per ton for Middlesbrough and Lanca- 


shire bars delivered into the Manchester Cistrict. 

As an indication of the depression in the general iron consuming 
branches of trade in this district, I may state that at present there 
are only nine out of the nineteen furnaces in the neighbourhood of 

chester in blast, and even this restricted consumption is con- 
siderably in excess of the requirements of the market, whilst 
amongst the manufacturers of finished iron there is scarcely a firm 
that is running full time. 

Stocks of coal in the Manchester district continue to increase 
rapidly, and this branch of the trade generally is extremely quiet, 
the demand for all descriptions of fuel being very dull, with a 
weakening ——— prices. For the better classes of round 
coal suitable for house fire purposes there is little or no 
inquiry at present; common sorts for iron-making purposes 
are a drug although not quite so plentiful as they were, 
owing to the lessened production of this class of fuel; the 
gradual extension of the short time miovement in the cotton trade 
is also lessening the demand for engine fuel, but for slack 
and clamp coal suitable for brick-making there has been a good 
demand. In the Manchester district it is not improbable that the 
depressed state of the market may lead to a reduction of the list 
rates by the leading firms at the close of the month, which may 
also be accompanied by a reduction of wages, but, at the time of 
writing, nothing has been definitely decided upon. In the South- 
West Lancashire districts reports from all quarters are of a most 
unsatisfactory character. There is so little demand for any descrip- 
tion of fuel, and the prices obtainable in the market are so low, 
that business is being carried on under most discouraging circum- 
stances, and there is a strong feeling amongst coalowners to stili 
further reduce their production rather than force sales at lower 
prices than those now ruling. In many quarters a ual reduc- 
tion of the output has been going on for some time, either by 
working short time or closing altogether for the present some of 
the most unremunerative seams. The average pit quotations in 
the Wigan district remain about as under :—Best Arley coal, 11s, 
to 12s. per ton; common do, and Pemberton four-feet, 9s. to 
9s, 6d.; common coal, 7s. to 7s. 6d.; burgy, 5s. 6d. to 6s.; and 
slack, 3s. 6d. to 4s. 6d. per ton. 

A little more activity in shipping is reported in some quarters, 
but generally this branch of trade continues very quiet, and prices 
still rule very low; good Lancashire steam coal delivered at the 
high level, Liverpool, being quoted at 7s. to 7s. 6d. per ton. 

The wages dispute in South-west Lancashire, appears now to 
be definitely at an end, the men having generally during the past 
week settled down to work. 

The adjourned meeting of the shareholders in the Ebbw Vale 
Steel, Iron, and Coal Company, which was to have been held in 
Manchester on Wednesday, has been further postponed, owing as 
I understand to the report of the committee of investigation not 
being yet ready for presentation. 

The leading cval-owning concerns have decided to make a 
reduction in their list rates of 5d. per ton on slack, and 10d. per 
ton on other descriptions, on the Ist of next month, when the 
delivery prices will range—12s. 6d. to 16s. 8d. per ton for house 
coal ; 9s. 2d. to 11s. 8d. furnace coal ; 8s. 4d. burgy ; and 6s, slack. 
Reduction of wages is talked about, but no general action is yet 
definitely decided on. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Durinc the past week the cial atmosphere has been 
charged with rumours of the most serious and persistent nature, 
relative to the credit of certain gentlemen in the town and district. 
In one case, I believe, the reports which are in circulation have « 
good foundation, but just at the moment of writing I hear that 
the matter in question is likely to be arranged. A preliminary 
meeting of the creditors of the gentleman who is * in question” 
had been held, but the resolutions arrived at have been kept strictly 

rivate. I understand, however, that the losses have not been made 
in local trading, but by certain investments or speculations in other 
undertakings.of a somewhat peculiar nature. The liabilities are 
stated to be most part of £100,000, with very small assets, J 
mention these details more to show how public the matter already 
is, than for any wish to interfere with what it is hoped may now 
be arranged, and without any prejudice whatever to any of the 
interests concerned. In another instance rumours which we1e 
current some months ago, are again flying about, and are 
so omnipresent that many details are matters of the very 
commonest conversation, the liabilities being fixed at a figure 
unknown in this district for many years t. In a third case, 
that of a small manufacturer (nut in the iron, steel, or cutlery 
trades), two meetings of the creditors have been held, and I am 
given to understand an arrangement has been arrived at under 
which the business will be carried on, for a time at least. These 
matters evince very plainly how bad the state of trade is, and 
how difficult many firms will find it to tide over the next six or 
seven months. The small tradesmen and manufacturers neces- 
sarily go to the wall earliest, but the depression is on.so wide a 
scale that all concerns not supplied with a sufficient amount of 
spare capital or most exceptional credit, will find all their energies 
i to keep the proverbial wolf from the door. 

he iron trade proper grows feebler weekly in almost every 
department, and at not a few establishments the production is on 
a most limited scale. Iam glad, however, to hear, especially at a 
critical juncture like the present, that the principal works in North- 
east Derbyshire are again very well supplied with orders in the 
foundry department, two or three large contracts for gas and 
water pipes necessitating the full employment of the workmen in 
these shops. Almost all else, however, isa blank, and with two 
or three very trifling exceptions the trade news of the week is of a 
disheartening nature. At Sheffield itself the two principal establish- 
ments are still producing a very fair output of armour-plates 
for our own and several foreign Governments, besides having some 
good specifications for boiler plates in course of execution. It is 
hardly necessary to explain that most of the Admiralty boiler 
plates are made here. For steel rails the demand rules very quiet, 
albeit an odd order or two are stili being run off. Just now three 
or four favours of this class from home, Russian, and colonial 
lines are being gone through, but they are by no means of large 
ae and have been secured at exceedingly low figures. 

e shipments to Russia and other countries in the North are now 
chiefly made by canal to Hull, where they are reshij At 
about three manufactories small orders for tires are being 





executed, mainly for the renewals of the home companies and for 
the various railway carriage and wagon companies, 


In this con- 








Suiy 28, 1876. 


THE ENGINEER. 





71 








ion I mention that I hear the Parkgate Wagon Company, 
prey A Bmw is about to transfer the princi of its 


ertaking to what is at present a branch establishment near 
weaere De ire. In the vicinity of Sheffield, a concern of 
this deseri is doing a very fair amount of business, both in 


wagons and carriages, but chi 

Another of the leading local industries, the cast steel trade 
remains in a most lethargic condition, and, judging from present 
a ces, is likely to remain so for along time to come. Even 
the oldest and most substantial houses in this line are but half 
employed, and that in the most perfunctory manner. In the cases 
of the newer and small manufacturers, the works are not unfre- 
ing on such favours as come to hand by each day’s 


k 
quently kept make 6s 


tal deliveries, so that the dulness may very well be 
be-extreme, Telegraph of Saturday last blished a long 
e aph of Saturday pu 
statement relative to the trade of Sheffield with the United States, 
in which were embodied the opinions of “fan eminent manufac- 
turer,” who states that Sheffield can never hope to have any sub- 
stantial revival of business with that part of America, not onl, 
owing to the protective duties, but by reason of the remarkable 
development of the home industries, and the universal use of 
labour-saving machinery throughout thatcountry. This statement 
is fully endorsed by other persons, who have a great stake in the 
American trade, and appears to be of a most conclusive, although 
also most gloomy character. 

On Thursday "ast, Mr. Charles Wardlow, head of the eminent 
steel manufacturing firm of 8S. and C. Wardlow, died at his resi- 
dence after a brief i!lness. mvaewy po man in 
all educational matters, and was a member of the School Board 
from its inauguration, Mr. W. J. Dery, memeene director of 
Bury and Co, (Limited), Sheffield, has died during the past 
few days. He was a business man, but took no particular 

in public affairs. 
Pthe ute at the Swinton Ironworks of John Brown and Co., 
eT still unsettled, the puddlers being out against a pro- 
posed reduction of 1s, 3d. ton in their payment for making 
steel iron. All the firms of the district now pay 14s, 3d. per ton 
for steel in the fini bar. 

Mr, W. Wright, whose patent atmospheric pores by car- 
bonising petroleum vapour—was prominently before the public 
some time ago, has again brought forward several neat mechanical 
contrivances for its practical utilisation, and it appears likely to be 
largely used for street plumbing and the like. Coal has been won 
at the Carlton Main Colliery, near Barnsley, after about two years 
sinki Some very fine and powerful engines have been put 
down. The LowStubbin Colliery of Earl Fitzwilliam, cl in 
April, 1875, has just been re-opened and again worked. The 
reports of the various local banking companies show no particular 
signs of bad trade. The Leeds Exchange and Discount Bank pays 
124 per cent., and increases its reserve fund to £50,000. The 
Sheffield and Hallamshire pays, with a bonus, 14 per cent. for the 

ear and increases its surplus fund to £55,678. The Sheffield 

nion Banking Company pays 10 per cent. for the year, besides a 
bonus of 1} per cent., and has now a lus fund of £50,291, 

Another instance of the tendency of Parliament to accede to 
the wishes of communities who are desirous of controlling their 
own water supply is furnished by the arrangement which has just 
been come to between the Corporation of Wakefield and the 
‘Waterworks Company of that town, under which the company 
has agreed to sell its whole undertaking to the corporation for 
about £200,000. The shareholders are to receive £48 for each £25 
share, £24 for each £12 10s. share, and £11 for each originel £10 
share. The secre’ of the company, Mr, Sykes, has £500 awarded 
to him, and the collector £300, as a consideration for long services. 
We may remark that the borough of Wakefield is supplied on the 
constant system, one-fourth of the present supply being obtained 
from springs and three-fourths from the Calder, which the Rivers 
Pollution Commissioners say is contaminated, The works were 
eatablished in 1837 by the company which has just ceased to own 
them. The reservoirs are at Stanley Fell, about two miles from 
the centre of the town, about a million gallons daily being pumped 
from the river. The Rivers Pollution Commissioners in their last 
report say that the water thus taken-is “‘ polluted by town sewage, 
liquid refuse from manufactories, chemical works, Xc., higher up, 
and not only so, but from the borough of Wakefield itself, as the 
water is taken from the river a mile below the main sewer outfall.” 
Since that time, however, steps have been taken to secure a purer 
source of suppl; , and, although there has been some very vigorous 
onslaughts inParliament on the scheme, there is every probability of 
a good and pure supply being secured. It may be mentioned that the 
old company poten + | about 6000 houses, 45 manufactories, and 62 
maltkilns with the water, the charges being a shilling in the pound 
for dwelling-houses, two shillings for | ye tet og hotels, and 
spirit vaults, eight shillings in the pound for brewing purposes, and 
water-closets either three or six shillings each. These rates will 
probably be revised now that that the corporation ‘rules the 
roast.” 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Wukn I wrote my last letter a great deal of excitement and 
apprehension prevailed throughout the whole of the North of 
England relative to the affairs of Messrs. Thomas Vaughan and 
Company, of Middlesbrough. It was known that the acceptances 
of this important firm had been returned by some of the banks 
with which it has dealings, and it was feared that there was nothing 
for it but a suspension of payment. In this crisis a meeting of the 
principal creditors of the firm was held last week at York. Mr. J. W. 
Pease, M.P., occupied the chair, and it was stated that the liabi- 
lities of the firm amounted to £820,000, while the works and mines 
had been valued at a million and a quarter, The meeting 
resolved to take steps for forming the concern into a limited 
liability company, on the basis of the creditors taking shares pro- 
portionate, and ranking in order according to the amount of their 
respective shares, A committee of creditors was appointed to 
carry out this proposition, and I am informed that the services of 
Mr. Edward Willlams, formerly manager for Bolckow, Vaughan, 
and Co., were promised for the new company. The effect of this 
arrangement has been to tranquilise the worst fears entertained 
with reference to the stability of certain firms in the Cleve- 
land district, and partially to restore fid in busi 
transactions. The danger, however, is yet far from being 
removed. It is not Messrs, Vaughan and Co. alone that 
are in difficulties. It is no secret that several other firms are 
sailing in troubled waters, and it is calculated that if Messrs, 
Vougnen and Co. were to go to the wall, others who kave bills 
running upon them would be compelled to follow suit. A meeting 
of the creditors is being held at Leeds to-day to receive the answers 
of the banks as to the ——— that they should forego their claims 
and rank only second to the creditors, who should be allowed fully 
paid up shares. If the banks refuse to accept this 
tion it is extremely probable that further trouble will follow, 
and not unnaturally the result of to-day’s meeting at Leeds 
is being looked forward to with considerable anxiety. I 
may mention that the works of Messrs. Vaughan and Co, 
comprise fourteen blast furnaces at Clay-lane and South Bank, in 
Cleveland; ironstone mines at Skelton, in Cleveland; the 
Whessol Ironworks, Darlington ; the nae Aes Ironworks, 
the Cleveland nut and bolt works at Middlesbrough, and exten- 
sive collieries in the county of Durham. Mr. Vaughan, the 
principal partner, is the only son of the late Mr. John Vaughan, 
who is generally regarded as the founder of the Cleveland iron 

Owing to the circumstances i mentioned, the course of busi- 
ness has been very contracted this week on Tees-side. Very little 
else than ge was transacted on ’Change ee at Middles 
brough. Fecnnnlty peices were unaltered, but it is pretty well 
known behind the scenes that extreme low prices—much lower 





than list rates—have been accepted, and I am assured that one 
parcel of No. 3 has been sold at 43s, 6d. per ton, although the 
official quotation is 45s. to 46s, These are really very anxious 
times to all concerned in the iron trade. The effect of carrying 
on bee ahem F gpeagae for —- — past, either 
entirely without profit, or an al wager ig Hee Peon. pec, 
to tell. its inevitable tale, and even the most sound and 
established firms are finding their resources crippled almost beyond 
all previous experience. ‘Worse than all is the prevailing distrust 
and apprehension, which will not allow of confidence or credit, 
where Both are greatly wan’ 

At a meeting of the Cleveland Ironmasters’ Association, held at 
Middlesbrough, on Tuesday, for the purpose of considering the 
proposed reduction of 10 per cent. in the wages of blast furnace- 
men, which expires on Saturday next, it was reported that a 
number of firms had already made arrangements with their men 
for the acceptance of the reduction; but in other cases, where 
replies had not yet been received, it was decided that the men 
should be asked to state definitely by Wednesday night, in this 
week, whether they to accept the reduction or not, so that 
the employers should know whether to prepare for damping down 
their furnaces, which a number of them are quite ready todo. It 
is not, however, expected that any difficulty will be found in deal- 
ing with the men, the majority of them being fully alive to the 
fact that, in the existing state of trade, it would be worse than 
useless to attempt resistance. 

At the Witton Park Ironworks of Bolckow, Vaughan, and Co., 
all the labourers, mi ics, and other workmen, except the blast 
furnacemen, have recei' a fortnight’s notice to quit their 
employment. It isnot known whether this notice is preliminary 
toa reduction of wages, or whether the notice will be 
absentee carried out, but it is perfectly well known that the 
works at Witton Park are far from being in a prosperous way, 
orders being very slack, and prices very unremunerative. 

The rail trade remains the greatest drawback to the financial and 
industrial welfare of the Cleveland district. With only one or 
two trifling exceptions all the mills in the Cleveland district are 
now laid off. The Middlesbrough Works of Bolckow, Vaughan, 
and Co., and the Consett Works have some orders on hand for 
heavy rails; but most of the finished ironworks in the district, if 
working at all, are only doing so from hand to mouth, and have 
placed their men on the day-to-day agreement, so that they may 
stop on an hour’s notice. It is noticeableithat the rail trade of 
Wales has been — much better than the rail trade of Cleve- 
land ; the shipments of rails from the ports of Newport and Cardiff 
during the past six months having been fully twice as much in 
bulk as the shipments from the port of Cleveland. 

The coal trade seems to be following the iron trade up the hill 
difficulty. It is well known that several coal-producing firms in 
Durham are in a very unsatisfactory condition. As yet I have 
heard little beyond stray rumours ; but the inferences due from 
antecedent knowledge of the position of the trade and the circum- 
stances under which a number of the newest coal-owning firms 
were originated, suggest that the course of affairs cannot be any- 
thing like rosy. It requires splendid advantages as regards bpd 
of coal, thickness and accessibility of seams, royalties, and other 
considerations, to produce anything like a profit from the coal 
trade under existing conditions. Only a very few firms are so 
situated, and the great majority must have been finding it a hard 
struggle to make ends meet. e export trade, on the whole, is 
up to an average. and in some cases exceeds the quantity exported 
in any previous year, but the local sources of consumption have 
been so seriously dried up, that there is a superabundance of coal 
thrown upon the market, even after a number of collieries have 
been completely closed, and two-thirds of those that remain 
operative are only working six to seven days per fortnight. Coke 
isin tolerably fair request, but manufacturing coal is almost at 
zero, 

Most of the preliminaries for the forthcoming arbitration relative 

to the proposed reduction of wages in the Durham coal trade have 
now been aay wager but the appointment of an umpire, and the 
fixing of the date of meeting, yet remain tobe carried out. 
In Nortbumberland, first-class steam coal maintains its value, 
but inferior sorts have not been so firm. Coasting freights are 
represented by offers: of 6s. 3d. to 6s. 9d. per ton to London. 
Timber charters are about 2s. 6d. per standard better than in the 
early part of the month. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE holidays are scarcely yet concluded, and several days will 
yet elapse before it can be said that business in Glasgow is 
thoroughly resumed. Cessation from work has not brought a great 
accumulation of orders, and manufacturers will commence again 
with the prospect of trade being about as slack as ever. Two weeks 
ago I mentioned that a number of the factory owners in the West 
of Scotland had determined to reduce the wages of their work- 
people from 10 to 15 per cent., and I now learn that in the majority 
of cases the reduction will be carried out without opposition. In 
Glasgow the only step taken by the operatives is towards the 
appointment of deputations to wait upon the employers with the 
object, if possible, of getting the terms somewhat modified. The 
sednelion in some other towns is not likely to be effected so quietly. 
At Paisley, for instance, a strike has occurred, and certain works 
are closed, the employers being determined not to resume opera- 
tions until either an improvement takes place in the trade or the 
workers accept the terms hg sg tothem. The dispute in the 
building trade at Greenock has resulted in a lock-out, and the 
Glasgow joiners, who have been nine weeks on strike, show no dis- 
pesition to give way. Trade is so bad at some of the towns on the 
east coast, that many manufacturers contemplate a pr 
stoppage, and it is feared that large numbers of workpeople will 
be theowa out of employment. 

The depression in the iron trade is about as deep as ever, and 
the state of affairs is aggravated by what I have explained above. 
Stocks of iron are accumulating more rapidly than has recently 
been usual both at the works and the public stores. In Messrs. 
Connal and Company’s Glasgow Stores at Doe the quantity of 
pig iron under warrant amounts to about 67,000 tons. During the 
past week there has been rather more activity in the warrant 
market. On Friday business was done at 56s, 3d. to 56s. 6d. cash. 
The tone was firm on Monday, and there was a good business at 
from 56s. 44d. up to 56s, 8d.; and on Tuesday the market was 
strong, with a fair business at from 56s. 9d. to 56s, 104d. cash. 
Business was done on Wednesday at 56s. 104d. to 57s. 14d. cash; 
and to-day—Thursday—the market wes steady with a good busi- 
ness at 57s, 14d. cash, and 57s. 3d. one month open. 

The demand for makers’ shipping brands remains quiet, with 
little change in prices. Gartsherrie, No. 3, improved 6d.; Sum- 
merlee, Nos. 1 and 3, receded 6d.; Calder, No. 3, declined 6d.; 
and Kinneil, No. 1, fell 1s.; No. 3, 6d. 

The shipments of pig iron from Scotch ports for the week endin 
the 22nd inst amounted to 7251 tons, showing a decrease of 403 
as compared with these of the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the week 
— tons, being 710 more than in the corresponding week of 

year. 

Nearly every branch of the manufactured iron trade is dull. 
Ship plates have been slightly more inquired after, but there is 
little demand for boiler plates. Bars and nail rods are but 
moderately wanted. Prices of these manufactures do not exhibit 
any change. From abroad, orders for railway materials, though 
not large, are slightly better than they have for some time. 
The foundries are, as a rule. vey slack, and makers of most kinds 
of tools have little work on han Pipe founders are, by exception, 





remarkably bi but they stand almost alone in this respect amon 
all those pare in he viens branches of iron one er 


Exports of finished iron and machinery from the Clyde lest week 
were comparatively light. 

Though many of tae collieries have been closed for several days 
on account of the holidays, coalmesters have experienced no 
difficulty in meeting the demands made upon them. Stocks 
are generally heavy. The consumption has necessarily 
been very small for manufacturing purposes, and the great 
want of employment at the factories will reduce the market for 
steam coals to very narrow limits. The shipping trade is in- 
active, Prices for housebold coals, f.o.b., at Glasgow, per ton, are 
8s, to 10s. 6d.; main, 7s. to 7s, 6d.; splint, 8s. to 83s. 9d.; steam, 
9s. to 10s. 6d.; and smithy, 13s, 6d. to 14s. In the eastern mining 
counties, though most of the pits are working full time, the home 
consumption is so small that stocks are rising. There has, how- 
ever, been some —— of activity at the different ports. The 
price of household sorts, delivered in the inland towns, has been 


uced, 

So far as I can learn there is not at present a single dispute of 
any consequence between the miners and coalmasters in the West. 
At most of the collieries the men are recommencing work after 
the holidays. The-efforts which were made by the few adherents 
of unionism who remain to get the men to. attend meetings while 
they were idle, and. pledge themselves to support the association, 
have, in almost every instance, resulted in utter failure, and it is 
not likely that anything will take place to disturb the present 
cific state of affairs until the better times, which seem so 
‘ar off, come round, The question ie new contract 
rules in Fife and Clackmannan is believed to be virtually settled. 
At — rate, the men are all at work, and they appear to have con- 
tented themselves with informing the employers that the matter 
would be brought under the notice of the Miners’ National Union. 
A meeting of the Stirling and Linlithgowshite Miners’ Association 
has been called for Saturday, the 29th, when Mr. Macdonald, M.P., 
and several delegates from England, are expected to be present. 

At a meeting of the Royal Scottish Society of Arts, held in 
Edinburgh on Monday evening, a committee reported on Mr. 
Ferrier’s improvement in the adjustment of gasholders that the 
aim of the instrument was novel and ingenious, and that its con- 
struction was so far efficient as to deserve the consideration of the 
society. A report on Professor Jenkin’s constant flow valves 
stated that they had perfectly established their power of producing 
a constant flow with. various heads. Sereensiie statements were 
also made with respect to Mr. D. B. Peeble’s gas governors and 
Mr. Ireland’s instrument for indicating the draft in spinning 
machinery. 

The annual exhibition of the Highland and Agricultural Society 
was opened at Aberdeen on Tuesday. In the various departments 
of live stock the entries are very large, and the machinery yard is 
abundantly furnished. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

For the first’ time for a long period there is a whisper in the 
district of the possibility, some even say probability, of an advance 
in the ye of the best steam coal. The demand is so well 
sustained that the average has risen 20,000 tons per week, and 
shippers have begun to calculate upon a weekly expert of 70,000 
tons, with tolerable certainty of the expectation being realised. 

There is also another and more substantial reason. Large as the 
sale is, coalowners get next to no advantage, and colliers say that 
they must work hard to get 2hs. a week in places where, in the 
good times, it was easy to obtain double the amount, : 

I cannot place the fullest reliance upon the floating rumours, 
but there can be no question that the times are most critical, and 
that many coalowners look to an elevation in price as the only 
way of saving themselves from disaster. Names of firms are men- 
tioned freely throughout the coal district. as in a doubtful state, 
and I shall not be surprised if it falls to my duty to record more 
commercial failures, and that in a short time. 

Notwithstanding the large outputs that are taking place in 
almost every valley, coalmining has been carried on during the late 
hot weather with remarkable freedom from accidents. This must 
be attributed to the excellent ventilation maintained. The Welsh 
collieries were never ia better order than at present, and the men 
= deserve credit for their attention to the general and special 

es, 

At the Werfa Colliery » fatal accident occurred this week, and 
at one of the Monmouthshire collieries on Monday three men were 
killed by an explosion in a shaft. 

An important meeting of delegates is to take place at Merthyr 
on Monday—a preliminary step, I hear, to arranging with the South 
Wales Conciliation Board for a set of contract rules to be adopted 
at the collieries in the association. 

A movement is on foot to supply a long-felt desideratum. This 
is the formation of an insurance and provident society for colliers. 
At present I can only hint at the matter. Instead ot being started 
by a London society, the endeavour will be to get coalowners to 
interest themselves, and if the monthly payments can be made 
through the coal offices, with the sanction of men-and masters, 
the movement: will be a success. 

Iron rails have now reached theit minimum. I heard this week 
of two parcels having been sent, one to Belfast and the other to 
Rhondda Valley, and both delivered under £6. The rails were 
new and perfect. 

Canada continues to be a tolerably good customer, and a few 
small quantities are sent occasionally to Sweden and the Nether- 
lands, but the iron trade and the steel trade must be ranked as 
devidedly bad, and the course taken at Aberdare, Merthyr, and 
Llandaff seems to be followed in the Forest of Dean, where I 
hear another of Mr. Crawshay’s furnaces is to be blown out. At 
Lydney the price of pig has been reduced 5s., but the sale is very 
restricted. 

I have just heard the details of a colliery accident which some- 
what modified the geod opinion given of the collier’s carefulness. 
The accident occurred in the Aberdare Valley, and it shows how 
colliers are apt occasionally to act. The men were in the habit, it 
appears, of driving in the pit after work and on their homeward 
journey, in a furious manner. To one who has groped through the 
headings this fact must be a striking one. Last week the furious 
riding came to a climax, the train struck against some timbers, 
a fail took place, and two men were crushed to death. 

The inquiry into the disastrous explosion at Penarth, Cardiff, 
has come to an end, It will be remembered that on the 19th of 
June a match was struck in the hold of the Atlantic, which had 
been newly coaled with steam coal, and a violent explosion was the 
result, The verdict returned was to the effect that the deceased were 
killed accidentally by an explosion of gas on board, the gaz being 
fired by one of the men striking a match between decks. The 
jury recorded their conviction that the chief officer did not use 
sufficient care in regard to the ventilation of the ship, and they 
were also of opinion that Captain Brown was not free from blame, 
not having exercised proper — over his vessel, although 
they did not think that he had been guilty of criminal neglect. 

They further wished to express their opinion that steps should 
be taken by the Board of Trade or otherwise, to enforce a better 
system of loading vessels with steam coals in the ports of Cardiff 
and Penarth, so as to secure ter care in regard to ventilation. 

The iminersof the Llanelly district are busily engaged re-organising 
their unions. Mr. Halliday is about to proceed through the 
whole colliery districts, with a view to advocate unionism, but the 
= generally seem to have little inclination to return to the 
rai 








Some public experiments will be made next month by M. 
Ménier with his system of propelling and controlling balloons, 
‘Two balloons each of 50 cubic metres will be employed. Thi 





e 
experiments will be conducted at Spa on the afternoon of the i4th, 
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PRICES CURRENT OF IRON AND STEEL. 





Tue following prices corrected up to last bat it should be 
borne in mind that in many cases makers to quote different 
: terms for special contracts. It is obviously 
and terms, or to give than the quotations and n akxers’ 
prices. Readers should also refer to our 8. 
PIG IRON AND PUDDLED BARS. 
b.—No. 1 ‘s ." Glengarnock—N: $4 % 
G.m.b.—No. 1.. «2 « 217 —No.l .. 3 3 
No. 3 ce of 215 0 No. oe 217 6 
Gartsherrie—No. 1 - 8 4 6 Eglinton—No.1 .. .. 217 0 
* No.8 os 217 6 No.8 .. wo 216 0 
Coltness.—No.1 .. «« 8 8 %| Dalmellington—No.1.. 217 0 
No.3 we o 217 6 No.3... 215 0 
Rete S t ee 38 1 . At 
vo. eo 215 
Senge —F. 3 eo 20 : 7 : p omgge oe I pre ; : : 
0.3 se oe 17 
Carnbroe —No.1.. «. 3 0°0 At Grangemouth. 
No.3 .. »o« 216 6| Shotte—No.1.. «. « 3 7 0 
Monkland—No. 1 .. «. 217 6 No. 3.0 of o 217 6 
No.3 .. o 215 0 At 
Chapelhill—No.1.. « 3 0 0 Kinnell—No.1 .. «- 218 0 
enecdiene iat: Sess Te B. co ws SMS 
yee Squete—tei 3B at Bo'ne 
The above - a” CLEeveLanp—Prices at works— 
tis de. hss ts pe sc, oo 8 OD 
Govan—No.1.. oc o¢ 217 6| No.2... of of of o 27 6 
No. B.c so co 316 ©] KoB.. oc co of of 2 & 6 
At wv. = rd ed oo es : : . 
ARAMA Ric sc do 36 0] ERS, 07 00: 08 
~ eo canelaicada fan Thornaby .. «+ eo « 0 0 0 
At Port Dundas. 
Boicxow, Vavonan, & Co.'s net prices, f.0.b., are, for No. 1’ 
Pye ise,; No. 8, £2 85. 6d; No. 4 foundry, £2 ss ; No. 4 forge, £2 7s. 6d. 
£0aqa £84. 
Wates—No. 2,f.0.b., Newport., « eo 27 6t00 0 0 
Forge (at works) ee ee 212 6to38 0 0 
Common pig (at works) “ eo 2 2 6000 0 0 
Best native ore (at works) .. « 215 0t00 0 0 
Both, Davenport, delivered in Aberdare. 
Dersy:ume.—No. 1, at eld we « 214 0to217 6 
No. 210 0t0214 0 
Laxcasuins, delivered in Mancheeter.—No. “3.216 0to216 6 
a No.4 215 0to215 6 
K. H. Messelmoun .. oe oe « 510 0t0.0 0 0 


Messrs. WuiTwELt & Co.’s Stockton net prices (on trucks) are—No. 1, 
£2 lls. 0d.; No. 8, £2 6s.; No. 4 Forge, £2 4s.; ‘‘@ Thornaby” No. 4, 
Forge, £3 5. Od. net cash. 

HemMATITE, at works, + he = for os = 

M Bessemer 


illom “‘ No.1. a eo 812 6 
0. 2 oe *e oo oe « 810 0 
No. 3B ee ee ee oo oo 876 
Ordinary No. 3 .. e ee o 876 
No. 4 « oe o ao BES 
No. 5 «- ee oe ee eo 876 
Mottled ee ee oe oe ee ee oe 000 
White. “to *o oe a ee ee ee ee 0 . 0 
M a e 4 ee ee ee oo oe e 8 6 
vrs ee oo ee ee eo o 8 7 6 
ee ee ee oe o oo 8.75% 
Mottled » F white.. ee ee o- o o» &8.¢.% 
“‘ Bessemer "—No. 1 ee . a ee eo 812 6 
No. 2 oe or oe ee « 810 0 
No. 3 ee ee ee oe o- 876 
Puddled Bar— 
Waes.—At works .. ee ee «+ £5 & Oto 510 0 
MANUFACTURED IRON. 
Bhip Plates— 
Pearson & Know tes Co. best (24 dis. for cash).. - 910 0 
Guaseow, f.0 b. ee oo os «« £8 Os. Od. tos 10 0 
MippLespRo’, at works .. oe £7 Ss. Od. to7 12 6 
Fox, a, & Co, oon works, cash less 2})— 
A oe oe o 715 0 
Boiler Semnee— 
** WarRtnoTon,” to 5 cwt. each plate ee ee - 000 
Do. best best oe oe ee o oe e 110 0 
Do. treble best .. 13 0 0 


24 per cent. discount for cash. “The Pearson and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 

Bow iyo & Low Moor, terms in each case 2} dis. for cash in pay- 

ment. of monthly accounts, or 1} ao cent, dis. for cash in lieu 

of three months’ bill. The Low Moor Co. deliver in London 

at 10s.; Liverpool, 7s. 6d.; and Hull, 5s pertonextra. £ s. 
Under py ewt.each .. ee oy oe per cwt, 
24 cwt. and under3 cwt. .. o ee ee . 
8 cwt. a Shewt. .. ee eo oe oe 


3} cwt. 4 cwt. - ee oe o 10 
4 cwt. ° 5 cwt. eo oe oe oo 

Scwh 6 cwt. | we o om 16 
6 cwt. os 7 cwt. oo oe oe oe oe. 4 


RO ee 
~ 
eoe 
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7 cwt. and upwards .. oe ee ee 
Plates exceeding 6ft. wide, 2s. per cwt. extra. a Re and 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. 
Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“ Monmoor” best, to 5 cwt., to 4ft. 6in. ey and to 


30 superficial feet, per ton at works . ee 11 0 0 
Best best =... ee oe e es e- 12 0 0 
Best best best, to 4 owt. ee * ee om - 1500 
Special, to 3 cwt 17700 


Usual extras for 0 overweight, sketches, &e.” 
Barrows & Sons: 


Best, per ton short, at works .. ee oe - 400 

Best best os oe oe a oe oe - 1500 

Best charcoal... oe oe - or o eo 23 5 0 
Barrows & Sons: 

3B.B.H. Bloomfield plates .. ee os ee - ll 00 

> Best plates .. oe oe o oe o 1200 

» Best best slates oot Sub? <iee dios’ “ech SOO 
CLEVELAND os oe oe ee £8 08.to 810 0 
Fox, Heap, & ~ (at works, cash less 2)— 

‘A” 8 & oe lv 5 eo “AAA”... 14 0 0 
WALes, at | TS RP plates os ee - 2000 
Giascow, f£.0.b. o+ oe oy o os £8 ‘10s. to 9 00 

Angle Iron— 

Bow inc & Low Moor (terms as above)... percwt. £58. 4 
L and T iron, not exceeding ten united inches .. e- 150 
For each additional inch extra per cwt., 1s. 

“ WaRRIncToN "—less %4 per cent, for cash—from 1 
by 1 by } to 3} by 34 perton .. oe oe 800 
Best boiler do., per ton oe « 810 0 
Wuitwewt & Co. —_ sd discount) per ton’ ee eo 700 
Best .. o oe ee oe - 800 
Best best boiler 910 0 
—- ” (at a > works) up to eight ‘united “inches 915 0 
oe o e « 10 
Best best > e li 5 ° 
T-iron, as above, 10s. extra. 
Angle and T bars, 8in. to 9in., 10s. extra. 
9in, to  10in., 20s. extra. 
CLEVELAND .. « «- £10to 700 
Ear or DUDLEY (terms as below) :— 
“Round Oak,” not exceeding 8iu, wide—Single best 1110 0 
” ” ” ” uble » 1300 
” ” ” ” le ” - 6 00 
Grascew, f.0.b. .. oe ee ee £7 lvs. to 8 0 0 
AB=RDARE ee o oe oe «- 70 to 000 
Bar Iron— 
Bow ino, Low Moor, & Taytor Bros. (terms as above). 
perewt, £6. 2. 
a round, Ear Sot. oe ee oe 110 
Do., 8$to5cwt. .. A! a wee ee 
Do., 5 cwt. and upwards ee oe o- 140 
Fiate—Ijin. by fin. and upwards.. oo oe -. 110 
» wnder fin. thicktojin. .. o « .« 120 
ae ob Hes we aw EO 
under 160 


” 
’ in. oe ee ee . ee * 
For each }in. less than l}in. wide extra, 10s. per ton. 








8q in. and upwards ; 1 ‘ 
an oe ee ee or 

”» -16in. oo - oe ee o oe 130 
” and 5-léin. .. ee ee ee oe : 4 0 
nai cat ares ee ae ee eS ee, SM 
es 16in. - or o oe o. 33830 

” 7-16in. and ee - ee ee 150 

»” 5-16in. cr ord ee ee oe oe 170 

” din. oe se or or ee ee ee 19 ¢@ 

same price as above. 
Chain iron, same sizes as above, extra per cwt., 2s. 
bars and rods, extra per cwt., 3s. 
“ Monmoor,” at the works, per ton— £8. d. 
Bars, Sp Ss, SEE eee ren, He Mo Gin. ot ‘5 2 
> . oe 
Best best” cA 2 *. 1015 0 
Rivet iron, usual sizes.. .. - ee oo eo 1015 0 
Best best .. oc oe ° oo - 1115 0 
Cesena. 
Gascow, f.o.b. £7 10s. to 8 0 0 
ws & Sons, at works, per ton ‘short 

B.B.H. bars si 0 oo .- 2 62 
~* best angle iron ee -~ lL OO 


All other descriptions in proportion. 
Eart or Dup.ey, 2} dis., f.o.b., at Round Oak— 
** Round Oak,” rounds up to 3in. ee . oe. oe 
” 9 re Single best ee ee 11 0 
” ” o” Double ,, oe eo 
” Treble ” ee * 


~ 
~ 
oa 
J 

oe esooooe 


Rivet iron—Single best’ .. oe oe oe eo. 12 0 
Treble oe oe oe ee e«- 1510 

On separate orders of less than 5 cwt. per ton extra, 10s. 
Wa tes, at College Works, Cardiff—Coke bars,best .. 7 10 


Merchant Bars— 
“WaRRINGTON ” (24 dia. for cash) pe 


Flats, from lin. to 6in. wide by jin, thick : and upwards 710 0 
Rounds and squares, from }in. to 3in., best oe - 71 0 
Do., treble best .. os . oe « 1010 0 
Deliv ery prices as above. 
Warrwe t & Co., f.0.b. (2h dia. for cash), per ton— 
Crown quality’ oe oe oe oe oe or ee 55 $ 
Rivet iron ;. Be a? Ege ee ee 
—o “Thornaby”. oo oo oo oe : ; 
Beat beat” tos bcs beeline’ sims Sistas 3nd 
mo~Mfeodager Inen Compeny, £0.25. Cardiff or Newport 617 6 
— 2 bars, f.0.b. Cardiff eo oe. oe oo « 615 0 
Owen oe oe a . ee oo - - 600 
Sheet— £84 
“‘Moxmoor,” to 8ft. mayer mi 20 w.g., per ton at} i919 9 
wor ee & oe ee oe 
Do., bes ORT ae ee ee eee ee 
Ba tees head oie cheated ile Oi oie y owree. one eee 
Usual extras. 
Barrows & Sons— 
. sheets.. or oe ee ee ee eo 11 0 


” best do. ao - - - ed 


bes 
E. _P. te W. Ba.pwin, at works : 
ern "—Singles to 20 w.g. oo oe oe ory 
“Wilden” me mm at eee os oe o 
” » “BB”... ee ee ee 


~ 
oa 
o 
ecooooo ooo 


“EB”. mY ae” “Se 
Doubles to 24 w.g., 308. ; and 
Trebles to 27 w.g., 60s. per ton, extra. 


Charcoal Tin-—Best “EP and WB” per owt... 118 0 
emerge 2S Spee 
Messrs. Baldwin's terms are 2} dis. “for cash on Yoth of the month 


following delivery. 
PEARSON & Know es Co. (terms as ng 


£8. 4. 
”"—Singles, to 20 w.g. perton 1010 0 


Best, 10s.; best best, 308. per ton extra. 
Crowrner Bros. & Morcan (at works)— £5. d, 
Coke Tin—Singles, to 20w.g., to 12Uin. =f p.cwt. 115 0 
eae” to 96in. by 36 eo 117 © 
Trebles, to 26 w.g., "to Sain, by Sin... «- 119 0 
Charcoal Tin—Singles, as above ee ee eo 200 
Doubles __,, ee ory ee o 2280 
Trebles oe oe o 349 
Do. Best singles, "asabove oo §=6—- wo” 8 SO 
Best doubles ~ oe o >. enae 
Best trebles 290 


Terms, 2} dis. for cash on 10th of the month. “Orders. of 2 tons 
and upwards, for shipment free in 10 cwt. cases. 
J. Boers Bristol, delivered in London, 2} dis. forcash— £ 8. d. 


C8 oe o oe or . o oe « 1300 
Trebles .. oe ee oe ory oe eo 1410 0 
Wates—Treforest Tin-plate Works— 

tin (at Cardiff, per cwt. - £019 6to 000 

— (at works) .. oe - £1 0 Oto 000 

wansea oo oe a oe « 018 6t. 00 0 

Engine Iron— 

KirksTALu Force : Te cold blast, pig, refined, -" selected). 
Plain bars, ro! Per ton. 

£8. £8. 

Rounds, from }in. to 6in. diameter .. +» 20 0to 22 0 

Squares, from in. to Sin. « 20 Oto2l 0 

Drawn hammered bars, as above, per ton extra 1 0 

Rivet iron ee oe oe ee oe 20 0 to 22 0 

Angle iron, 1}in. to din. -° ee + 20 Oto 0 0 

Forgings—Plain shafts under Bewt. .. «- 20 Oto 0 0 

»  lOcwt . . 22 Oto 0 0 

pe ya 20 cwt. oe 2% Oto 0 0 

ad »  B0cwt .. eo 30 Oto 0 0 

40 cwt. .. « 84 0t0 0 0 


Plain shafts, ‘above 30 cwt., prices according 
to weight and dimensions, 


Piston rods, under Scwt. «. es eo 22 Oto 0 0 

: a. eee | on. eo SE Oe. OO 

* 20 cwt. ~- -- 380 Oto 0 0 

Cranks, under 5cwt. .. ee oo « 27 Oto 0 0 

arte eee ae 

aden: Saree Ss ee 

we " 20 cwt. oe oe ee 87 Oto 0 0 

Crossheads, under 5cwt. .. « « 26 0to 0 0 

w 160 oe Cas er an Oo 
All other uses according to pattern and weight. 


Wire— 
Warrecross Wire & Iron Go, , delivered in Liverpool. Terms 2} dis. 


cash. 
drawn telegraph, in | sates 
Best best WW aren vised me 


ee ee s. d. 
Oto 6 oo oe oe ee oe oe eo 19 5 O 
7to 8 oe oe o- oe or) oe 18 5 0 
9 ee o oe oo or « 19 0 0 
10 ee o oe oe oe o « 1915 0 
o ee or) oe o oe eo 205 0 
o o oe « 215 0 
~~ annealed drawn fencing per ton 
oe oe ee oe oe . + 1110 0 
7 oe o oe oe o. « 1250 
8 o . oy .. o e 13 00 
9 o o o o o oo e» 1310 0 
10 os o oe ee ee « 1410 0 
ll oo oe . oe o . - 1500 
12 oe ee o oo ee oo + 1510 0 
Dipping in boiled oil 5s. per ton extra. 
vanised do. per ton 
Oto 6 oe oo ee oe oe oe «- 1510 0 
7 oe ee os ee o ee eo 165 O 
8 oo oe . - 1700 
Tae + mtey ‘& Kxowtes Co. 
” fencing, Nos 0to4,B.W.G. .. « 810 0 
Nail > re Rin Fak « «  c @Q@Mme 6 
CLEVELAND .. oe oe oe 7 5to710 
Nails— 
Wuirecross Wire & Iron C 
hae wae or Points de Paris, per 112 12 Ib. :-— 
1 n. BD »M 2® 
140 “) 156 ue EA 17/0 i, ke Ey 9 31/0 22/6 24/6 26/0 29/0 
Ralle-~Sisscow, arity oo 60ee lets «T1008 
OLEVELAND ee ee ee ee ee 6 5to6 15/6 





W. Tredegar Iron Company .. « 6 5t0610 
'b. Newport or 
At Aberdare and Merthyr (Daven- 
oo 5 aes BAU oo « 6 0t0610 
For 7 ee 0 eel we TF OHO 0 
0. 
Bridge rails to 30 lb, per yard run 
(at m= " - 6126to 0 
Fishplaies works), any section 
(Owen, os ve fe «. 710 to7 12/6 
Railway Chairs—G.asoow, f.0.b. oe ae 4 OO 410 
Pipes—Guasaow, f.0.b..0 2. «ee «8 o 6 OtO7 5 
STEEL. 
SHerrietp—At works— 2a @ .&20 4 
steel ee or oe es « 17 0 Oto’ 0 0 
cast oe ory oe o- 14 0 Oto 0 0 
Fair average steel oo ee oo 24 0 Oto 82 0 0 
Sheet oe o oe ee « 85 0 0t0 65 0 0 
Second-class tool.. « e+ e +» 2 0 0t0 45 0 0 
Best special oe o. « 500 0to70 0 0 
Fine rolled, for clock springs, &. oe « 60 0 0t075 0 0 
Rails—Siemens (at works) .. o - 9 0 O0t0 95 0 
er, inary .. o «+ 710 0to 8 00 
superior .. oe. eo 8 0 Ot. 900 
to. oe eo 9 0 Oto 9 5 0 
by =e £8. 4, £8. 4. 
Rails, f. b, Cardiff or Newport os ee BO O08 46 
Rails, oouinth cane os « 717 6to 8 2 6 
Heavy . or) 710 Oto 717 6 
Best, from 40 1b. per yard, at works 
(Davenport)... ee oe ory « 8 2 Oto 8 8 0 


Co: 
bars .. 
B.S. ingots 


per ton 


Tough cakes or bars .. oe ee o ee 


Tin— 
Straits 


British .. 


Lead— 
Best — soft pig .. oe ee oe ee 
er” 


Panth 
Antimony— 
Regulus star 
Spelter— 
Silesian .. 
English .. 
Quicksilver 


Phosphor Beqnep using ‘osiah, perton . 


per bottle 


oys £120 


PRICES CURRENT OF MISCELLANEOUS METALS. 
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ee Thy 
oe 7310 
ee 73 0 
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ee 20 
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e 23 
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*) 0 
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+» 112 0 
to 140 0 
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Castings according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 


Zinc Sheets, for paper glazing ( anand — 
lst quality (per ewt.), from fae ae oo 


2ni quality .. 
For Engravers 


G. Daum, Cologne and London. 


41s. to 47s, 
85s, 6d. 
378. 


PRICES CURRENT OF COAL, COKE, OIL, &c. 





Coke— £8.d. £8.d, £8.4a £8.d: 
Cleveland, at pits 0100..0120/| London—Best 0 00..0 00 
Derbyshire .. ee 0130..0 00) Other sorts .. 0196..1 09 

0 96..0106 South Yorkshire—At the pits— 
Beat Rhondca— | tordinary.. 012 0..0 16 0 

012 0..0 136 Converting .. 0 90..0110 
PR ny? SR 0 66.0 00) Kk ne oe 0 80460 50 
Sheffield .. .. 0150..6180)| Wales,allatpit.. 0 00..0 00 

Coals, per ton— (less 24).. 0 68,.0 76 
Birmingham .. 6 18 0..0 15 6 | Ouse oe of 0 69.0 76 
South Durham... 0 5 6..0 10 6 Small steam .. 0 29..0 36 
Derbyshire— | Do. bituminous 0 20..0 30 

Best (at pits).. 0140..0160/Lard .. « .. 64 00..0 00 
Converting .. 0110..0 00 |Oils, tun— 
Other sorts .. 0 90,.0110| Seal, pale.. .. 84100..0 00 
Slack eo of 0 30..0 50) Brown .. 10 0..39100 
| Yel. totinged.. 31 00..3300 
epee tg ged 000] on = RY 5 0..247 6 
coal, per ton oe ive, + 0 00..0 00 
Main = 0 53..0 63) * arabe 00..0 00 
Splint ,, 0 56..0 76 | aay yr Ye er 
Dross ” 0 09..0 30); Rangoon engine 
(C. Price and} 0 86.0 00 
Do.—At G w— Co.’s), per gal. 
atowt, deled. $9 18 8..0 15 9 | Rapeseed, Engl tag 5 9, se100 
Do., ee 80 0 99 | Brows e+ « 3619 0,,.36150 
r ten... os | Foreign pale .. 88 0 0..8900 
Splint .. .«. 0 80..0 89) Brown .. « 0 00..0 Ov 
Steam .. «6 0 89..0 99 Sperm, body .. 0 00..0 00 
Wishaw main.. 0 7 0..0 76 hale, South } 54 19 9 85 00 
Smithy .. .. 013 6..013 9 | Sea, pale .. f ~ 
| Brown .. «. 29 00,..3000 
Lancashire (Wigan pit prices)— | E.1. Fish .. 23 00..000 
Arle + se 011 0..0 11 6) Yellow .. o- 82 00,..8400 
one = . : 0..0 96 Tpllew 2 -- 80 00..5400 
rnace o 0.0 76) it. Pe burg, 
B we ce 0 56.0 60 ¥.C., new J 52 15 0..58 0 0 
Slac eo cc O 86..0 46] Old .. os e+ 50100..5100 


PRICES CURRENT OF TIMBER. 
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1876. 1876. 
a 48 44) Per Petersburg standard. £8 45° 
Baltic Fir Ti: epee aa 
Riga .. cose B12 4 5] Quebec, 9 0 lilo 
Dantsic and Memel, crown ---- 40 510) 1 23 10 
° tie 1110 1416 
- 8040 810 ll oO 
- 31530 lo 12 
. 212 3 15| 810 910 
+ 2 5 210) 710 8 
- 80 3 10) 80 986 
+ 25 220 5 
+ 115 2 5| aed 
- 510 8 5) me 
. Fee +. 180 0 
510 8 0 ey ~ 
edt: - 200 0 
merican Timber— 150 0 
Red pine for yardsand spars .. 410 5 0) 3 
- Mized and building. fp oa ibe 
Yellow pins, eveeseeces 0 0 2 0 
Waney board .. 4 0 5 0 
ccccccsvee B15 4 mre 
+ 8040 515 
+ 40 510) 4 
+ 410 6 OF 4 
607 0 8 
4065 5, 
lo 510 9 
0 310 7 
10 215 
10 5 5 . 
5 610 0 
10 810 0 
Olu 0 
03 
018 0} 0 
0 9 1 
1, 10 -0 
-0 
-@ 
+ 
-0 
° 
-0 
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Aveust 4, 1876. 
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THE PARIS TERMINUS OF THE NORTHERN OF FRANCE RAILWAY. 


—_ 


A DESCRIPTION OF THE GREAT ROOF OF THE 
NORTHERN OF FRANCE RAILWAY TERMINUS 
AT PARIS, WITH SOME REMARKS ON 
CURVILINEAR ROOFING. 

Every English visitor to Paris has admired the noble 

fagade of the terminus of the Chemin de Fer du Nord, 


situated in a commanding position at the top of the 


Boulevard de Denain, of which our perspective illustra- 
tion will convey some, though an imperfect, idea; and 
those of architectural culture and taste will not fail to 
have remarked the skill with which the severe lines and 
level architraves of the Greek Doric, which is its prevail- 
ing style, have been blended and harmonised with the 
semicircular arched forms of a far later style, soas to adapt 
the building, structurally, to the uses of a modern railway 
station of the first order. 

The great central hall for the arrival and departure of 
trains is covered in by a roof of great magnitude, and 
remarkable alike for the originality, simplicity, and beauty 
of its desi The design of this roof is due to the genius 
of M. H. Lejeune, as is also that of all other parts of the 
building. He is still the architect-in-chief tothe Northern 
of France Railway Company, and through his favour 
we are enabled to give the following account and illustra- 
tions in detail of the structural parts of this roof, of which 
nothing, so far as we are aware, has been previously pub- 
lished. This ificent station was erected between the 
years 1861 and 1864, upon the site of the older one, and 
the arrangements of the general plan of the entire station 
will be seen in the ground plan, for which we are also 
indebted to M. Lejeune. The great central hall, the roof 
of which we are about to describe, having been roofed 
over, and the buildings on the de side constructed 
with temporary accommodation for the arrivals, was opened 
for passenger traffic in 1863, and the whole station was 
completed in July, 1864. The area occupied by the entire 
station is about 9 statute acres, being about 2°3 times 
the ;area of that of London Bridge, in which several 
different railways are huddled together, the area of the 
great hall alone being 3} acres. A general idea of the 
structure of this roof may be obtained from the transverse 


section, Fig. 1. The covering of the roof consists of two; 


plane surfaces meeting each other at the ridge, and making 
a much smaller angJe than usual with the horizon, namely, 
pr about 18 deg., these surfaces consisting partly of glass 
and partly of 14in. grooved and rebated boarding, covered 
with Vielle a en sheet zinc, No. 14 in thickness, laid 
in sheets 2 metres by *8 metres, with the usual methods for 
admitting of easy dilatation by increase of temperature. 
‘The entire span of the roof is nearly 230ft., unbroken by 
any supports except two columns beneath each prin- 
cipal rafter. These columns are placed at about 57ft. 
from the interior faces of the side walls, leaving 
a clear space between the two columns of 116ft. 
The height of the side walls above the ground to the 
springing of the peivipal rafter is 59ft., the height of the 
columns is 80'6ft. to the under side of the principal 
rafters, and the extreme height beneath the ridge is 93:5ft. 
The distance between adjacent — and columns, 
taken the lengthway of the roof, is 32ft. It will thus be 
seen that the general proportions of the structure are 
colossal, and from the great distance a’ of the principal 
rafters and columns, the great length of the covered area— 
namely, 592ft.—and the absence of any complicated web 





of tie bars or struts, an appearance of almost fairy 
lightness is given to the structure, although the parts 
composing it are of huge dimensions, The offices and 
waiting-rooms placed within the fagade, which constitute 
the termination of that end of the great hall, being only 
ten metres in height, their flat roofing forms a terrace, 
above which are visible from the inside of the main hall 
the monumental arches and architecture of the fagade. 
The chief structural peculiarity in the design of the roof 
consists in the part assigned to the large openwork cast 
iron brackets which surmount the columns and are firmly 
bolted to the lower webs of the principal rafters, and also 
in the nearly similar brackets built into the side walls and 
bolted in like manner to the principal rafters above them. 
It scarcely needs any prolix Sescription to show that the 
effect of these brackets, each pair of which extends about 
21ft. along and beneath the principal rafter, is not only to 
prevent any transverse movement of the roof as a whole, 
or any spreading thereof between the columns without 
carrying the latter along with it, but also to prevent any 
flexure or sagging of the principal rafters themselves from 
taking place between the points of support. By means of 
Shaseanaheb and of the strength given to the principal 
rafters themselves, the necessity is obviated for the inter- 
laced web of struts and ties which deform the appearance 
from within of almost all great railway rcofs, whether 
consisting of plane or of curvilinear covering surfaces. As 
no distortion of the roof itself can take place without pro- 
ducing flexure by a single or double curve in the columns 
themselves, it is apparent that the principle of greatest 
economy, viz., that all parts of the structure must yield 
before any one part can do so, is here well attained. The 
only tie bars employed in this roof are limited to the space 
above the brackets which point towards each other in the 
central span, and, as wil be seen by Figs. 1 and 17, 
consist of little more than a single and nearly straight 
transverse tie. In the two lateral bays, or between the 
walls and the ranges of columns, there are no tie bars of 
— sort, the roof there consisting of the principal rafters 
only, together with the purlins which connect the same 
and support the covered boarding. The principal rafters 
are rather more than 26in. in depth, and the conical and 
reeded parts of the columns are lft. 7}in. at top of the 
‘ams 204g bases, and lft. 4in. in diameter below the 

rackets. The actual taper of these columns is thus seen 
to be small, but from the vast height of the shafts, their 
apparent diameter as they rise upwards is much diminished, 
so that in reality they have all the effect of the slenderness 
of Venetian masts,and charm the eye by the beauty of their 


proportion and the admirable style of ornamentation | 


applied to them. It may be much doubted whether this 
x yy effect due to great height would have been, if at 

, a8 well allowed for by the mere structurally-educated 
engineer, as they have been here by the architecturally- 
educated experience of M. Lejeune. 
either side of the ridges reaches a width of about 65ft., 
and is glazed with very large plates of thick glass, well 
pone into the surrounding iron mountings. This centre 
light or Jantern is not continuous along the entire roof, 
being broken at intervals by boarded portions, which thus 
afford ready access from one side to the other of the roof. 
The details of its construction will be found in Figs. 30, 
25, 26, 27, and 28. . Besides the light here admitted, more 
perfect illumination is secured for the passenger platforms 





A central light at | 
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by very Jarge Dioclesian windows in the side walls, the 
horizontal diameter of these being 273ft., the width of 
the semicircular arches connecting this great hall with 
other parts of the building being 24ft., as seen in the 
longitudinal section Fig. 3. The gutters over both side 
walle which take away the rain from this vast roof sur- 
face are formed in stone, and form part of the moulded 
exterior cornice which surrounds the building. The whole 
of the building being formed of a beautiful white tertiary 
limestone, and kept clean, produces an effect of light and 
liveliness, both exteriorly and interiorly, which contrasts 
very favourably with the dinginess of the bare brick 
interiors of several of our large English railway stations, 
deformed as they:also are by the detestable custom of 
affixing staring panels of advertisements of all sizes and 
colours to their surfaces. 

Having thus given a general idea of this roof, it 
remains to refer descriptively to the different figures 
which illustrate this article. Fig. 1, the general 
transverse section of entire roof and hall, has been 
already referred to. Fig. 2 is a transverse section of one- 
half the roof, with the supporting columns, to an enlarged 
scale, showing the construction of the purlins which are 
double T-rolled joist iron about 10in. deep, tho connec- 
tions of which, with the principal rafters, are shown also 
on Figs. 27 and 28, which also show the construction of 
the great brackets, further details of which are shown on 
Fig. 4, The purlins being firmly riveted at their ends to 
the principal rafters form continuous beams, and so the 
utmost duty possible is extracted from the iron they con- 
tain. Fig. 3 is a longitudinal section and internal eleva- 
tion of the roof and hall, extending over parts of three 
bays or spaces between principal rafters ; this shows well 
the effect of the Dioclesian side lights, and of the fine 
arched apertures beneath them. In Fig. 4 are shown 
in side and edge view the great brackets on the columns, 
and sections of the ribs or members constituting these 
brackets are shown in Figs. 6 to 11, the places of section 
being as follows :—Fig. 6, section on F G, Fig. 4; Fig. 7, 
section on D E, Fig. 4; Fig. 8, section on A BC, Fig. 4; 
Fig. 9, section on HI J K, Fig. 4; Fig. 10, section on 
LM, Fig. 4 ; Fig. 11, section below K through the con- 
soles upon which the brackets rest; Fig. 12, side elevation 
of a wall bracket, showing its connection with the prin- 
cipal rafter and insertion in the side walls above the capitals 
of the pilasters which project between the arched openings 
therein; Fig. 13, front edge view of same bracket, and front 
view of pilaster head upon which the bracket rests; Fige. 
14 and 16 are sections normal to the framing of the bracket 
at the places opposite to which the sections are shown; 
Fig. 16 is a section through the console on which Fig, 12 
rests, Fig. 16 being 1 “a size ; Fig. 17, details of main 
and secondary tie bars and cast iron struts belonging to 
the central of the roof, as seen in Fig. 1; Fig. 18, 
head of cast strut, Fig. 17; Fig. 19, section through ef, 
Fig. 17; Fig. 20, section through a 6, Fig. 17; Fig. 21, 
section through c d, Fig. 17; Fig. 22, details of connection 
betweem tie rods and bottom of strut; Fig. 23,. section 
showing construction of principal rafter, and of junction 
of _— with same ; Fig. 24, section of purlin; Figs. 25 
and 26, transverse and longitudinal section of lantern or 
skylight ; ventilation is effected by a continuous opening 
between the roof covering and skylight glass, as seen in 
Fig. 25; Fig. 27, transverse section showing detail of con- 
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struction of the ridge piece between the principal rafters | with Watt, utilised songone in raising water. With these | and face are as carefully finished as need be. Economy has been 
and of the laatern or skylight ; Fig. 28, transverse sec- | improvements, extending poetber over a period of nearly a | carried far enough, but not too far. Governor, safety valves, 
tion through principal rafter and skylight at the central | Myer erly “developed vimtion of Ge ‘peunnt Sane. Fas. | tgs aoe pordllods ibd. woke too maxagentet of tenets 

of Fig. 28; Fig. 29, details of skyli ht as shown in duction, stimulated by the application of Seg increased in a convenient and certain ; and yet we have pam mediethy ah 
ongitudinal section, Fig. 3; Fig. 30, supporting struts and ratio more than proportionate to the decrease in the physical labour | low Toimprove upon that is, to better adapt it 
connections of sash bars of skylight ; . 31, detail of j expended in producing; knowledge spread with the extension of | to wants of steam users in general—is a task which the 
ointing and connection of timber cap battens on top facilities for cheap and rapid inter-communication; new wants | inventor would hesitate to undertake. I could onl 


surface of principal rafters. We believe the ventilation 
provided as shown in the above figures has been found 
insufficient, and probably will be increased if the lantern 
“ae roars the ensemble and f f th 
e and functions of the respective 
this noble roof, a crude prototype has no doubt 
— in the construction of the timber coverings 
largest class of graving docks and building slips 
naval arsenals both of France and England, as 
at once evident on inspection of the diagram 
The eaves or outer extremities of these roofs 


® 








being most frequently cantilevers, as in the diagram, but 
sometimes sustained by rows of posts, whose main pur- 
pose was to admit of sliding weather-screens or shutters 
to exclude rain at pleasure. These facts, however, detract 
nothing from the merit of M. Lejeune’s roof, which, car- 
ried out as it has been by him with consummate skill, 
presents in reality a new creation, and due, we believe, to 
himself alone, for we are not aware that there exists 
anywhere else in Europe a prototype of this roof in iron. 
As regards the elaboration of details, M. Lejeune acknow- 
ledges the collaboration of MM. Couch and Hittorf. The 
total cost of the entire station within the letters A BC DE 
on plan, and exclusive of stores, omnibus accommodation, 
&c., is reckoned at £300,000. The cost of the roof of the 
great central hall complete, including the columns but 
exclusive of surrounding walls or lights therein, or of any 
turntables, &c., and other such railway adjuncts, has 
proved to be £2 per square yard, which, although exceed- 
ing that of several English railway roofs, cannot be con- 
‘sidered dear for a roof as elaborate and ornamental as 
this one, 
(To be continued.) 








THE MINOR ECONOMIES OF MANUFACTURING. 


THE following is an abstract of an interesting address on ‘‘ Some 
of the Minor Economies of Manufacturing Operations in their 
Relation to Industrial Progress,” delivered by Mr. James C. Bayles, 
editor of the Zron Age, before the New York Society of Practical 
Engineering. 

During the next quarter of a century, the world’s progress 
toward greater cheapness and abundance of production will 
probably consist in a closer attention to what are now considered 
trifles, but which in the aggregate are of vast importance as 
affecting the amount and cost of our manufactured products. 
Hitherto, so much of our industrial progress as has been of 
substantial benefit to the human race has been largely the result of 
cheapening the cost of power. So rapid has been the mechanical 
progress of the past fifty years that, to those who have not 
intelligently and carefully studied the means by which it has been 
brought about, it has seemed as if discovery and improvement 
would go on together for ever in this same direction; or, at least, 
until they had given us that most desirable of all impossible 
benefits, unlimited power without cost for fuel. The delusion of 
perpetual motion sses an extraordinary vitality, although it 
changes its shape, like the Proteus of the fable, whenever success- 
fully attacked. At this time it lives in the idea, which has taken a 
deep hold upon the popular mind, that we are on the verge of 
a mechanical revolution, and that before long electricity, magnetism, 
air compressed by water power, tide motion, “‘cold vapour,” or it 
may be that indefinable mystery known as _— force, will 

rform at a nominal cost the varied functions of steam as a motor. 
Nothing is more common than to hear intelligent people, when 
speaking of the world’s progress, express in vague language their 
firm faith in all sorts of impossible things, showing how deep-seated 
is the popular delusion which has lived in the dream of the 
alchemist and of the impractical inventor for centuries. The 
existence of this idea is due, in a great degree, to the fact that 
certain unimportant and unsuccessful experiments in mechanics are 
from time to time hailed and heralded by the newspapers of this 
and other countries as discoveries destined to create a mechanical 
revolution. These glorious predictions are never realised, of course, 
and never will be, but the public faith outlasts all disappointments, 
Those who have given intelligent attention to matters connected 
with the science of mechanical engineering, if we except inventors 
of a certain class, do not need to be told that this dream of cheap 
power is as near realisation in the best steam engines now in use as 
it is likely to be for many years to come; and that there is little or 
nothing to encourage the belief that the long promised mechanical 
revolution will take place until our coal supplies are exhausted. 

Let us pause here for a moment to take a retrospective glance at 
the history of mechanical progress. For nearly four thousand 
years the world’s work was performed almost wholly by the hand 
of man, supplemented by the strength of domestic animals. The 
mechanism employed during this long period was of the simplest 
kind, and so little use was made of the most available of nature’s 
forces, that even the ships which, as we know, sometimes went 
upon considerable and often adventurous voyages, were propelled 
by oars. The next ten centuries saw power applied to various uses, 
chiefly the pumping of water and the propulsion of ships, but, with 
few and unimportant exceptions, the world’s production was 
carried on for four thousand years by manual labour. In navigation, 
in which progress was more rapid than in almost anything else, it is 
something less than two thousand years since ips were first 
propelled by the wind alone, a step probably hastened by the Norse- 
men, whose stormy seas preven much reliance upon human 
strength. -All these steps were slow, and century after century 

with no perceptible change in the general state of the arts—at 
east, so far as regards the utilisation of the forces of nature. Itis 
now only about two centuries since civilisation attained*a point 
which rendered power a —— Man’s unaided strength was 
unequal to the task of supplying the varied and increasing demands 
of commerce, and history records the beginning of an interesti 
era of wonderful mechanical progress. e Dutch engineers | 
off by bringing the windmill to a point of efficiency which can 
scarcely be excelled to-day. Smeaton attacked the problem of the 
water wheel, and succeeded in bringing up the duty of that 


primitive and, for many centuries, wasteful motor, to very 
remarkable figures, and, in close and almost successful competition 





were experienced only to be satisfied by new products; the luxuries 
of the past became the necessities of the present, and the enjoy- 
ments of life were vastly ncreased. This progress was the it of 
a brilliant series of experiments and discoveries which led gradually 
nearer to the maximum of attainable economy in uction, and 
for a long time it seemed as if that maximum would not be reached 
until production should have become so cheap that universal 
abundance would prevail. But we are suddenly confronted by the 
ay —- be are se oly Ss racy rg were as o 8 

e of power, we sup; , and that it is possible to 
reduce that cost by a very small margin only, before we shall have 
reached the point where economy will cease and cost in to 
increase. This is true of both steam and water-power, and hence- 
forth our progress must be slow in this direction, unless new 
elements are introduced. We can build boilers that will evaporate 
10 lb. of water to the pound of coal burned under them, and 
when it is attempted to produce a greater economy than this it is 
found that the interest upon the increased cost of the boiler 
amounts to more than the value of the coal saved. The consump- 
tion of our best engines reaches 21b. of coal e H.P. per hour, 
while 3lb. might be called our best average. e general average 
is probably about 61b. Estimating the cost of 100 H.P. 

roduced by the consumption of 31b. of coal per H.P. per , we 
ve a consumption of 450 tons, ing say 2250 dols. Labour 
would amount to about 1400 dols., while interest, including a sink- 
ing fund with which to replace the machinery when worn out, 
would amount to 1000 oe Ae a total of 4650 dols. as the 
roughly estimated cost of 100 H.P. for ten hours per day during 300 
days. Except in rare instances, where we have superior engines of 
great size, it is not probable that power costs so little as I have 
estimated; but when these figures have been reached, there does 
not remain a very wide margin for economy. A consumption of 
1 Ib. of coal per H.P. per hour is a mechanical possibility, having 
been attained; but the best average will probably never very closely 
—- te this figure. 
ose who are most thoroughly acquainted with the theory and 
practice of steam engineering realise most fully the difficulties which 
the inventor must encounter who essays the task of radically 
es the steam engine. From such — as I have 
» I conclude that a large proportion of the inventions and 
improvements connected with the steam engine, patented in this 
country and England, amount, practically, to very little. A great 
majority of inventors whose attention is directed to the steam 
— exercise their ingenuity upon the valve gear, but it is doubt- 
ful if any important improvement is possible upon the Corliss gear, 
the Cornish cataract double beat valve, Fairbairn’s cam pu 
valve gear, and others which might be mentioned as specially 
adapted to special classes of engines. There is, perhaps, some 
room for improvement in valve motions as regards the attainment 
of greater simplicity, lessened cost and diminished wear and tear, 
but probably little or none as s economy of steam. — 

I would not, however, be understood as seeking to convey the 
impression that there is no room for improvement in the steam 
engine. When weconsider that the best steam engines are capable 
of converting into power only about one-fifth of the heat given out 
in the combustion of the coal, it would seem that there are four- 
fifths, more or less, still to be made useful in some way. But it 
must be remembered that the steam engine, no matter how well 
built, is incapable of utilising all the heat generated under its 
boiler, and the theoretically perfect steam engine, if one could be 
built, would utilise only about 25 per cent. more, at the outside, 
than one consuming a pound of coal per hour per horse-power. 
When we undertake to carry economy beyond this point, we must 
look to some other method of employing heat than through the 
vehicle of steam. This can be accomplished by the use of two 
vapours—steam and a vapour produced from some liquid which can 
be vaporised by the heat of the exhauststeam. Such an improve- 
ment will scarcely be needed, however, until we shall have raised 
the average economy far above its present comparatively low 
standard; and so long as there are thousands of engines in use 
throughout the country consuming from twenty to thirty, and in 
some instances forty pounds of coal per hour per horse-power, and 
but one engine in the world capable of working with the economy 
of one pound of coal per hour per horse-power, it is obvious that 
we shell hove enough to do for some years to come in bringing the 
average economy up to this standard. There are, therefore, 
directions in which engine builders may seek p with advan- 
tage, and, while I had not intended to speak of this subject, I will 
venture a few suggestions which, though in no respect novel or 
original, may not be without interest. 

Steam jacketing has not yet received in this country the 
attention to which its importance entitles it, and in this and 
clothing with felt and other non-conducting fabrics there is room 
for profitable experiment. Very few people have any idea of the 
extent to which heat can be retained by non-conducting subst: 
In one of the mines of the Comstock lode a shaft burned out, and 
five months after, when the debris of the fire was cleared away, 
locks at the bottom of the shaft were found to be still red hot. 
In this we have an example of the effects of covering in retaining 
heat, akin to those effected by perfectly jacketing the cylinder of a 
steam engine. Unfortunately, the variations of temperature in the 
interior of a cylinder are so rapidly effected that the metal is 
heated and cooled only a small distance below the surface: hence, 
we must make the interior surface of some non-conducting material 
if any great saving is to be effected. Mr. Chas. E. Emery, of this 
city, some years ago made a series of valuable experiments, and 
proposed the lining of steam cylinders with a substance havin; 
a lower specific heat thaniron. Insome of his experiments he use 
brass-lined cylinders, and in his subsequent reports proposed several 
methods of lining such portions of cylinders as are exposed to 
direct contact with steam. No inconsiderable saving would be 
effected by covering the inside of the cylinder heads, and the 
piston, with some substance of low specific heat,—for example, 

ead, glass, porcelain or slate. Many other substances, equally 
good and possibly more available, might be found, if sought. The 
great difficulty experienced in effectively jacketing a cylinder is 
encountered at these points, because of the difficulty of making 
steam-tight joints which can be broken frequently, and for other 
reasons. To cover the heads and piston, as suggested, would do 
much to secure economy without the inconvenience attending 
complete jacketing. This, however, is a problem for engine 
builders rather than for inventors, and the improvements could, I 
think, be made without adding enough to the cost of an engine to 
offset the advantage likely to result. It must be borne in mind by 
all whose attention is directed to this subject, that the market 
calls principally for cheap engines, which will do their work year 
in and year out, under all circumstances, and in the hands of 
almost any sort of a mechanic. We must be economical of capital, 
as well as of coal, in these times. During the past few days, I have 
had opportunity of examining an engine which, more than any 
other pees of, may be taken as a type of the portable engine 
demanded by the trade of this country—that is to say, of portable 
engines up to 20-horse power. It may be described asa D valve 
engine, in which steam is used with the greatest measure 
of economy possible with such a valve moved by a single eccentric, 
Its points of chief merit are in the method of its construction. Nota 
dollar’s worth of work has been put upon it, except what is 
indispensable to efficient working. Everything is strong, solid, 
substantial, but there is nothing for show merely. Cylimders 
bolts, nuts, connecting-rods, crank—in fact, all parts which do not 
require finish—are left just as they came from the sand or the 
shaping machines, but crank pin, piston rod, guides, valve seat 
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piston with cheap non-conducting material ; 


what it would cost at present. Using steam ata high pressure, 
and with large and economical boilers furnished with it, it gives us 
power with a measure of economy that, with good manage- 
ment, it would be difficult to effect a profitable saving anywhere. 
With this and many other cheap, durable, convenient and 
economical engines in mind, I ude that there remains but 
little for the inventor to do just now in connection with steam 
— improvement. The only ones to whom we can look for 
ical improvements in the steam engine are the thorough 
engineers, combining exact scientific and technical knowledge with 
extensive practical experience, who will work out a slow and 
steady progress mathematically; but the fruits of such labour will 
scarcely be needed until coal shall cost a great deal more, and 
capital very much less, than now. 
have gone over all this ground merely because the facts I have 
presented seem to furnish a substantial basis for the assertion that 
we are not ori the eve of a mechanical revolution. Our progress 
up to this point has been the growth of centuries. We know what 
steam will do, and the maximum of economy which is in sight can 
be arms slowly, as old engines wear out and give place 
new. e know, also, ximately if not exactly, what can 
done with water w caloric engines, and the countless 
substitutes a the “pe — Kors _— ben bias — or less 
successfully in times ; may be expected o! ie power, 
coupe air and electro-magnetism. None of these seem to 
afford any promise of cheap power available for general manu- 
facturing ge 

With these facts in mind it is, I think, safe to conclude that 
unless some great discovery is made, of which we have no hint or 
enagection as yet, the progress of the next fifteen or twenty years, 
so far as the chi ing of the cost of manu 
ras will lie chiefly in the direction of economy in little things. 

¢ have sought the great economies su , and must now 
back over the ground ——_ up all the fragments that nothing 
lost. I know of no workshop or factory so well organised that 
the largest attainable results are effected by a minimum expenditure 
of time, power, and labour, or in which preventable mistakes are not 
sometimes made ; and I have yet to see a continuous process of manu- 
facture so ect in all its details that no greater economy is 
possible. lose, careful, and intelligent study will often reveal 
waste where none was 3; exact system and perfect discipline 
in workshop or factory will often effect a wholly une saving 
both in wear and tear of tools and machinery, and in the prevention 
of waste of raw materials and time. 

Among the attainable economies, which are not generally carried 
to their ultimate application, the saving of fuel is most prominent. 
Even with the most economical boilers and the most efficient 
engines, there is always room for an important saving of fuel by 
skill and judicious firing, as compared with the results attained by 
carelessness and bad management. There are few manufactories 
and especially few small manufactories, in which a pound of coal 
is made to do all it is capable of doing under the circumstances, In 
large establishments where the very best boilers are in use, and where 
the coal consumption is necessarily very great, the matter generally 
receives the attention to which its importance entitles it. Intelligent 
engineers and skilful firemen, acting under the immediate super- 
vision of those who pay the coal bills, sometimes show us what 
amount of available power can be obtained by the bustion of a 
given Yrs. of fuel; but in most small establishments, where 
the boilers are not of the best patterns, nor the labour employed to 
tend them the most skilful, the percentage of waste to the amount 
of fuel consumed is usually so great that upon a large total 
consumption it would be ruinous, But no manufacturer can afford 
to waste fuel, whether he consumes much or little; and small 
manufacturers, who have to figure a living profit upon a limited 
production, are the ones who need to look after fuel economy most 
carefully. 

I have reached the conclusion that the waste of fuel is one of the 
most serious drawbacks to our manufacturing prosperity. A few 
instances in point may not be without interest. 

In a large establishment near the city, a cheap engineer was 
employed, and retained his position until it was found that some- 
thing must be done to economise fuel or the establishtnent would 
fall into the hands of the sheriff. The superintendent recommended 
the employment of a man with excellent qualifications, but, as he 
demanded wages nearly double those paid the man whose place he 
was to take, it was some time before the directors would agree to 
the change. To begin to economise by increasing the expenses in 
this fashion, was a policy which did not commend itself to the 
approval of the Solons of the board, but they finally concluded to 
try the a The results were beyond all expectation. By 
the end of the first month it was found that the new engineer 
had more than saved his wages, and by the end of the second month, 
with a few inexpensive improvements, he had, if I remember rightly, 
reduced the consumption of fuel by about one-third the former 
average. As the business was one in which there was sharp com- 
petition, the saving of a fraction of 1 per cent. upon the cost of the 
manufactured product made all the difference between profit and 
loss, and, instead of falling into the sheriff’s hands, the works n 
to pay. Other economies were sought with equal success, and at 
the end of a year the business, which had been carried on at a loss 
from the first, was found to be established upon a paying basis. 

In another establishment which was being driven to its capacity 
in filling large and continuous orders, I remember seeing a column 
of carbonic oxide 15ft. long streaming out of the chimney, and it 
gave me no so ee to learn that, at the end of two years of great 
but unprofitable activity, the company had netted a loss which 
made a heavy inroad upon their original capital. I do not say that 
all this lost money went up the chimney in the unconsumed or 
unutilised gases of the furnace fires, but I have no doubt a good 
part of it did, for with better g t it subsequently 
prospered on less business, 

I have not, however, time to cite instances of what may be seen 
any day and almost anywhere by the critical observer, especially as 
the causes of waste and the means of preventing it can be but 
briefly considered during the few minutes at my command. In 
most of the instances which have come under my notice, waste of 
fuel has resulted chiefly from bad firing. This is a matter to 
which the manufacturer who seeks economy of fuel should fitst 
turn his attention, and, when he has effected all the saving possible 
with his ent boiler and engine, it will be time enough to advise 
him to take them out and put in others of better construction and 
greater cost. Those who have never tried it have, generally 
speaking, very little idea how easy it is to waste coal without 
knowing it. As an illustration, I will mention a circumstance 
which occurred in England a few years ago. A prominent firm of 
engineers, wishing to engage a man to run one of their engines at 
agricultural and other shows, offered a reward and employment at 
large wages to the engineer who would run one of their 
engines longest with a given quantity of coal. None but 
those showing good credentials as experts were permitted to compete. 

man received the ne with steam up and the water at 
the proper level in the boiler, a sufficient quantity of kindling 
material and the amount of coal he was to use. Each began by 
making a fire, and kept the engine until his fuel was exhausted 
and it ceased to move under its load, which was the same in each 
case. The results were, briefly, as follows : The best man ran the 
engine 56,000 revolutions; the poorest ran it 28,000 revolutions, 
and the others ranged from 30,000 to 46,000, Here we havea 
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difference of about one-half in the amount of duty which two men 
got out of an engine with a given amount of fuel, under conditions 


as exactly similar as possible ; yet the poorest of these men was 
probably able to run an Bae ory a great deal less coal than 
would be needed by an of the class usually employed in 
small factories. An engine of the kind used in such trials as those 
just described was run for five hours and one minute with a 
consumption of 14 Ib. of coal per horse power, or say 28 Ib, 
per horse-power per hour; but, in un ul hands, this same 
engine would probably have burned 6 lb. per horse-power per hour, 
and perhaps more. Now, while we can not, in 
expect onr firemen to jockey their boilers as at competitive trials 
of racing engines, we have a right to expect a eed economy 
than 6 ely secured, and which never will secured until 
manufacturers give the matter intelligent personal attention. 
When the consumption of ccal is necessarily Tange, it will always 
pay to employ the best men that can be had, for they will 
probably save their wages many times over, When the consump- 
tion is small, an intelligent boy, with judicious instruction and 
careful supervision, will usually make a better fireman than a 
cheap man who has no ambition to learn his trade thoroughly. 
A few years ago the best engine driver in Great Britain, who was 
always in request at competitive trials of racing engines, was a 
lad 13 years old.* This boy could run an engine longer with a 
given amount of fuel than any other engineer in the country, and 
the fact is suggestive. I know from personal experience that a boy 
can be taught to jockey a small engine to the very limit of attain- 
able economy, and the proper kind of boy, properly taught and 
encouraged, wi become an expert in this kind of work in 
a very short time. The experiment is one which will be found 
worth a trial in many small establishments. What constitutes 
ood firing depends upon several things—the kind of fuel used, the 
lon of the boiler, the draught, the amount of steam needed, &c. 
The steam user, seeking economy, must study the problem from 
his own standpoint. Every boiler may be said to have its own 
peculiarities, and needs to be nursed with reference thereto, Our 
neighbour’s system will not always answer for us, but the art of 
economically firing a given boiler is by no means difficult to learn, 
nor difficult to practise when learned. 

When the manufacturer has effected all the economy possible in 
the cost of power, he may, as a rule, profitably direct his 
attention to the economising of skilled labour. An important, 
but often overlooked, saving may usually be effected by employing 
unskilled labour to supplement that of skilled workmen. In the 
operation of machines, especially those which are large and 
expensive, and which require skilled attendance, it is desirable to 
keep them constantly running. Perhaps I can convey the 
idea I have in mind, i. relating a circumstance which will serve b 
way of illustration. One of the machines in a large moulding 
near this city was operated by a man earning five dollars a day. 
His duty was to take the stuff from a a on one side of his table, 
place a pattern upon it, run it through the machine and drop the 
finished work on the opposite side. He was an industrious man, 
who kept at his work, and without giving the matter thought, it 
would be said that he was working under conditions most favour- 
able to his employer’s interest. After thinking the matter over, 
however, the superintendent of the mill concluded that this high- 
priced man and costly machine could, together, be made to 
accomplish a great deal more. Two boys were accordingly hired 
to assist the operator. One picked up the stuff from the pile of 
blanks, put the pattern upon it and passed it tothe man. The 
other took the finished work, removed the pattern, returned it to 
the first boy, and put the moulding in its place. From ten to 
fifteen seconds were thus saved on each piece, the machine was 
kept constantly at work, and the five-dollar man did nothing but 
attend to the work requiring his skill. If I remember rightly, the 
product of the machine was nearly doubled, and the increase in 
the expense was merely the wages of the two boys. 

A similar instance came to my notice in a large mill where iron 
was rolled into the shapes required for bridge work. At one of 
the heating furnaces six men were employed, and at the end of 
each heat there wasa pause while a new charge was got into the 
furnace. There was very little chance, paged for economy, 
but economy was secured, nevertheless, by the addition of one 
man to the shift. This man was a labourer, whose businass it was 
to have the iron up ready to be thrown in as fast as there was room 
for it. By this arrangement the amovnt of iron heated in the 
furnace was increased by about 33 per cent. with an additional 
expense of a dollar and a-quarter per day, It is not necessary to 
multiply illustrations, General remarks of this character must 
necessarily be ee. rather than exhaustive, and any uapee. 
tions of value which I may have to offer will, I think, be found 
applicable to all branches of manufacturing. 


The proper care of tools is always attended with an important 
economy. In small establishments this seldom receives due 
attention. As a rule, a tool belongs to anybody who happens 
to have it; consequently, no one is responsible for it. It is 
neglected, abused, mislaid, broken, stolen or worn out before it has 
rendered half the service it is capable of performing. In some 
shops the time of one man, and sometimes two, is constantly lost 
in looking for missing tools and putting them in order for use 
when found ; and a great deal of capital is wasted by the premature 
destruction of tools which with proper care should have lasted for 
years. Inall manufactories there should be a place for tools not in 
constant use, and some one should have, charge of them. A very 
good system, which I have always found to work well, provides for 
the charging of every tool in use to the man using it. When it is 
returned he receives a credit for it which balances his account 
with the tool department. For tools added to his individual ‘‘ kit ” 
such as files and other implements supplied by employers, charge 
is made and no credit is given until the tool is returned broken or 
worn out, when a credit entry is made with date, showing how 
long it has been in use. Such a record induces men to be careful 
of tools, and, by inculcating good habits-in this respect, leads to 

y in a direction in which waste and extravagance are easily 
overlooked, : 


Another important saving in many shops would attend a more 
judicious oversight of the consumption of oil. In machine shops, 
and, to a greater or less extent, in all shops where machinery is 
used and iron worked, the amount of oil wasted constitutes a very 
large proportion of the total amount used. This waste results 
from a certain looseness of habit which most men acquire in 
handling materials which some one else pays for. When a drop 
of oil is needed, it is custo for the mechanic to pour a stream 
from his oil can, and wipe off the surplus with a wad of cotton 
waste. It is no exaggeration to say that half the oil used about 
many manufactories of machinery and metal goods is wasted, and 
this waste constitutes a serious item of expense. Oil is almost 
always used exclusively for lubricating purposes, especially in small 
establishments, yet there are other lubricants that might be kept 
constantly on hand, which are at once much cheaper and much 
better than oil for such purposes as drilling, tapping. screw cutting, 
&c, There is also a great deal of oil wasted in applying it to 
machinery and shafting. Whenever we see a drip pan that has 
not been attended to for a few days, we may be pretty sure of 
finding it half full of oil which has rendered no service, and which 
has become unfit for use, bein, gummy, foul and filled with foreign 
impurities. There is no need of this waste, which never occurs 
when the oiling of the shafting and machinery is properly looked 
after, but it is an evil against which the manufacturer can guard 
only by constant watchfulness, 

Were I to touch, even briefly, upon the many items which might 
pois be included among the or economies of manufacturing, 

should have material with which to occupy your attention for 
many hours, In my ay geen | the key note of economy in 
manufacturing operations system. This is to manufacturing 

* The author isin error herc. The boy in question was a driver of one 

racing 


of Messrs. Aveling and Porter’s traction engines, and never fired a 
portable at a pom phy E, — 











what book-keeping is to general business. It is possible for the 
manufacturer to succeed -without it,—but only possible. The 
chances are ten—yes, twenty—to one that the manufacturer who 
conducts his business without system will fail. System should 
begin with the building of the shop, every part of which should be 
arranged with reference to every other part. What is meant by 
system depends somewhat upon pi Erna d -toy Generally speaking 
it may be said to mean good order, good discipline and good 
management. System prevents all loss of time resulting from the 
waiting of one part of an establishment upon by cr oh i The 
rolls and hammers are never kept waiting upon the ly produce 
of the furnaces, nor is it ever necessary with good system for those 
who are capable of doing thing which the day labourer cannot 
do, to drop their tools and assist in moving and transporting the 
materials upon which their skill is exercised. Again, workmen are 
never compelled to lose valuable time going around or climbin: 
over things which have no good excuse for being in their way. 
movements of raw materials or unfinished products are in the 
general directi f progress, so that nothing has to be moved 
twice over the same ground, This is provided for in the arrange- 
ment of the shop which is ayohennitlalig built. But it is never too 
late to remedy original defects, where they exist in construction and 
arrangement. An attention to these and many other minor details, 
which will readily suggest themselves to those who intelligently 
undertake to stop the leaks at which profits run away, are among 
the many small economies which should be carefully looked after 
by the prudent manufacturer. Many lives have been wasted in 
unprofitable effort, and much capital sunk in unprofitable 
Se simply because the minor economies 
were neglec' 

It is unnecessary, perhaps, in conclusion, to point out the 
relation which exists between economy and in manu- 
facturing. It is enough to say that, in the judgment of our wisest 
practical statesmen, the rapid industrial development of. this 
country depends in a great degree, if not wholly, upon our ability 
to manufacture for export. ‘'o do this we must reduce the cost to 
foreign standards of value without allowing our products to fall 
below the best foreign standards of quality. Science and art, the 
handmaids of Progress, must render larger service in promoting 
industrial development, The manufacturer must call upon the 
engineer to improve his tools and machinery ; upon the chemist 
for aid in cheapening his methods and finding use for, and value 
in, his waste products, If we can only bring ourselves to the work 
of taking care of the small economies, the great ones will take care 
of themselves, 














AMERICAN WIRE GAUGE. 


Art the regular weekly meeting of the Board of Directors of the 
Pittsburgh Chamber of Commerce, on the 10th ult., the Committee 
on Wire Gauge presented the following paper : 


‘* Pittsburgh, July 10, 1876. 
“To the Chamber of Commerce of Pittsburgh : 


“Your committee appointed to examine into and report in regard 
to memorialising Congress on the adoption of a standard wire gauge, 
would respectfully submit the following :—For many years past 
all classes of maufacturers, contractors and buyers of metals usually 
made or sold by thickness determined by wire gauge, have felt the 
great need of the adoption of a stan uge, and one’which was 
made standard by legal enactment. There are about thirteen 
known gauges, and with perhaps bat one eaception none of them 
are constructed on any defined system. 

‘* As an example of the irregularity of increase of thickness by 
number of wire gauge, we will take the Birmingham gauge, 
which is most generally used by our iron manufacturers here, 

‘*No, 24 sheet iron weighs 95 lb. per square foot. 

“No, 23 sheet iron weighs 99 lb, per square foot. Increase over 
No, 24, °04 lb. 

‘*No, 22 sheet iron weighs 1°15 1b. per square foot. Increase over 
No. 23, °16 lb. , 

‘No. 21 sheet iron weighs 1°32 lb. per square foot, Increase over 
No. 22, ‘17 lb, ‘ 

‘* No. 20 sheet iron weighs 1°41 1b. per square foot. Increase over 
No. 21, ‘09 Ib. 

“*No, 19 sheet iron weighs 1°701b, per square foot. Increase over 
No. 20, 29 1b. 

‘* Aside from the irregularity of increase of size in a single gauge, 
the different gauges vary from 10 to 30 per cent. in corresponding 
numbers. Many parties not being aware of this fail to specify in 
their contract the name of gauge required, or the weight per foot, 
and thus the door is opened to a kind of dishonesty the law does 
not reach, : 

‘*A number of years ago the firm of Messrs. J. R. Brown and 
Sharpe—now Darling, Brown, and Sharpe—of Providence, Rhode 
Island, designed a new gauge on very simple principles, the thick- 
ness of each number increasing in ‘geometrical progression.’ 
This gauge which they named ‘Standard Wire Gauge,’ has been 
adopted as the standard by the brass manufacturers of this country. 
A meeting of the wire manufacturers was held at the Astor House, 
New York, in 1864, at which a resolution was passed adopting the 
same gauge as their standard, but the meeting failing to agree on 
other matters appertaining’to their trade, the whole fell through. 

‘* Some of our manufacturers are not in favour of any gauge being 
made standard except those in use in their respective works, but 
it must be remembered that the making of any particular gauge a 
legal standard does not take ower the right of private contract; 
It matters but little what gauge the Government may adopt, but 
it is a matter of great importance that some one should be made a 
legal standard on which contracts could be enforced in the 
absence of special agreements as to which particular gauge is 
intended. 

‘*At the same time we think best that when a standard is 
adopted it should be one constructed on a perfected system, and up 
to this time we believe the only one so constructed is the ‘Standard 
Wire Gauge,’ manufactured by Messrs. Darling, Brown, and 
Sharpe, and we would recommend that Congress be memorialised to 
adopt it as the legal standard. 

“The same need of a standard wire gauge has been long felt in 


England, and we hope the adoption of one by this country may be | P 


followed by similar action on the part of the British authorities ; 
whether or not, we think the very small proportion of iron now 
imported should not be itted to interfere with the adoption of 
a great improvement, which will be greatly beneficial to every trade 
or buyer in which any kind of goods are sold or contracted for by 


wire gauge. **J. T. STOCKDALE, 
“Gro. W. HAILMAN, 
*O. P, Scare.” 
The report was adopted. 


Mr. Seibeneck moved that a memorial be prepared and forwarded 
to the Chambers of Commerce in all the leading cities, as well 
as Congress, 

Mr. Hailman moved that the paper be referred back to the 
committee to take whatever action it might deem best in the 
matter. Adopted. 

Through the kindness of Mr. O. P. Scaife, ore of the above 
committee, and who has given some thought to this og rs the 
American Manufacturer has been furnished with the following 
copy of resolutions acted — by the wire manufacturers of the 
United States at the Astor House, New York, in 1864, and thou; 
they were not adopted, owing to other questions arising at the 
time, the American gauge is considered standard by them :— 

‘Whereas it seems desirable that a uniform standard gauge be 
used by all American wire manufacturers, therefore, 

** Resolved, that on and after April 1st, 1864, we, the under- 

igned, will adopt the gauge prepared by Messrs. J. R. Brown and 
Sharpe, of Providence, R.1., known as the American gauge, and 





will be governed by it in the manufacture of iron wire, and also use 
our exertions to have it brought into general use. 


“* Signed by 
Wm. E, Rice and Co,, Holyoke, | Ichabod Washburn and Meen, 
Mass, Worcester, Mass, 
Eagleton and Co., New York. |Geo. W. Prentiss, Holyoke, 
Farrar, Follett, and Co., Boston,| Mass, 
Mass. Mulford and Biddle, New York. 
John G. Nelson, New York. 


Ansonia Brass and Battery Co., 
Staniar and Laffey, New York. Ansonia, Conn. 


Chas. Washburne and Son, Wor-| Myrick and Sugden, Spencer, 
cester, Mass. Mass, 
— and Roberts, Bloomfield, | Cooper and Hewitt, New York. 





The same gentleman also furnishes the same journal with the 
following table, which shows the difference between the proposed 
American gauge and the Birmingham gauge :— ° 
































New Standard, Birmingham Gauge. 
Size of each | Diff. bet. Size of each Diff. bet. 
No. of Wire sie: Be hy Nos, || No. ng ye poe Nos. 
auge. parts of an ec. parts) paris an jin dec. parts 
chee: inch. | of an inch. inch. | of an inch, 
0000 “460 — “454 - 
000 “40964 + 06086 *425 “029 
00 *86480 "04494 380. "045 
0 *82495 “03904 *340 +040 
1 * 28930 03556 +300 040 
2 26768 *U8167 *284 016 
3 22942 *02821 +259 025 
4 20431 “02511 +238 021 
5 18194 *02237 +220 018 
6 16202 *01992 +208 017 
7 14428 “01774 *180 +028 
8 12849 *01579 *165 “015 
9 11443 *01406 “148 “017 
10 10189 “01254 |} +184 “014 
ll 09074 “01105 | “120 “014 
2 08081 “00083 "108 *OLL 
13 07196 00885 “005 “O14 
4 06408 “00788 *083 “012 
15 05707 .00702 “072 “O11 
16 05082 *00625 “065 “007 
17 "01526 “00556 || “058 “007 
18 +0403 "00495 “049 “009 
19 03589 *00441 “042 “007 
20 03196 *00393 “035 “007 
21 02846 *00350 “032 “003 
v2 02535 “CO3LL “028 “004 
28 02257 “ou278 |} “025 “002 
4 0201 | *00247 +022 “003 
25 | 0179 } *v0220 *020 “002 
26 “01594 “00196 +018 “002 
27 =| ~—s “01419 “00174 “010 “002 
28 “01264 | = +0155 “O14 “002 
29 “01126 “00138 “013 “001 
30 “01002, | = *00128 “012 “00L 
31 “00893 =| = -00110 +010 “002 
32 00795 | “00098 “009 001 
83 *007U8 “00087 “008 “001 
84 0063 +00078 +007 *001 
35 00561 =| = *00069 “005 “002 
26 005 | +0061 “004 “001 
87 00445 «=| = 00055 a om 
38 00396 =| «= 00049 aw 2 
89 00353 00048 _ a 
40 “0314 00039 _ — 








In the American gauge the graduations are calculated as follows, 
the different numbers increasing in geometrical progression, so 
that having the size of one number any other number can be found 
by a simple calculation : F 
Let A=the first term in a geometrical series of numbers, 
B=the last term. 
N=number of terms, 
R=ratio or factor by which the terms are multiplied. 
Therefore, if A=005in. or No, 36 gauge, B="46in. or No, 0000, 
and N=40 ; 
N—1 


a 
ee ee 
Az 1123 


Each term, commencing with ‘005 or No. 36, being successively 
multiplied by this factor, gives the successive sizes, and any inter- 
mediate size may easily be found by calculation, 








Sourtt YorksHirE Miners.—The miners omaieree at the 
Strafford colliery, near Barnsley, have just exhibited a very 
different course of conduct to that played by miners generally. It 
will doubtless be remembered that during the disastrous strike 
they kept at work by nevowreee | to 10 per cent, reduction. The 
whole of the pits in the district being now at work at 124 per cent, 
reduction, Mr. Miller, the maneee intimated to the men last 
week that the company were wishful to pay the same rate of wages 
as are given in the district. He pointed out the dull state of the 
trade, and showed them that by their adopting the current rate 
of wages without any stoppage, the owners would be able to 
compete in the markets, and. more work would be provided for 
them. The men considered the proposition, and, to their credit 
be it said, they decided to submit to a further reduction of 24 per 


‘cent. without notice or stoppage. This determination was con- 


vayed to Mr. Miller, the manager, who is on excellent terms with 
his workmen. 


CoLLIERY EXTENSION IN SouTH YORKSHIRE.—Within the past 
three or four Pie 0 there has been, in all probability, a greater 
development of the coal-field of South Yorkshire than of any 
other colliery district in the kingdom. When the coal famine of 
1872 and 1873 was at its height, numerous schemes were pro- 
pounded for re-opening old pits or for sinking new ones, and most 
of them were red to practical operations. In one or other 
portion of the coal-field—which includes North Derbyshire and a 
portion of North Notts—something like thirty new pits have been 
ut in hard since the time named. Amongst others, but rather later 
in the field than most, was the Carlton Main Coiliery, which isbetween 
four and five miles from Barnsley, on the estate of the Earl of Wharn- 
cliffe. Prior to the commencement of this undertaking in August, 
1874, there was no colliery on Lord Wharncliffe’s estate. About 
one thousand t hundred acres of coal were leased 4o the 
company, which pushed the works forward with all possible 
rapidity, and reached the coal seam last week. There are two 
shafts each about 295 yards in depth and of the internal diameter 
of 14ft. As in other parts of the coal-field a great quantity of 
water was met with in some parts of the — shafts 
having to be lined with cast iron tubbing to a depth of nearly 140 
yards, in order to get rid of two feeders of water on some- 
thing like 35,000 gallons hourly. Thelength of tubbing just men- 
tioned is the largest in use at any coiliery in the district, 
Below the tubbing the shafts are bricked up in the usual way. 
In the No, 2 + coal was reached at a depth of 290 yardr, 
but in the No. 1 shaft the seam has not yet been cut. The 
boiler houses, workshops, and other buildings have all been 
erected, and some of the permanent machinery is already in its 
ag The wo oe are _— of horizontal high-pressure 

. cylinders and 6ft, stroke, and the winding drum is 16ft. in 
diameter, a a flat charcoal iron wire 3hin, broad and }in. 
in thickness. hen the colliery is com and in ful! work a 
ve tonnage of coal will be daily, there being ample 
facility or its conveyance, inasmuch as a tramwa: laid 
down to the line of the Midland Railway. The ge of Carlton 
has hitherto been i but will now be invaded by 
the miners, for whom the Earl of cliffe, not unmindful of 


the obligations resting upon him, is building a church, 
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THE PARIS TERMINUS OF THE NORTHERN OF FRANCE RAILWAY.—PLAN AND DETAILS. 
--------,, (For description sce page 73.) G.-Z 
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CENERAL PLAN OF TERMINUS 
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FIFTEEN-HORSE POWER HORIZONTAL ENGINE 


MESSRS. THOMAS GADD, MANCHESTER, ENGINEERS. 


SIDE ELEVATION 


i 
sds atinnnpmbiintientienaen ore Se ee fe os 
- Ts . Seaypent ‘ - 













































































iH 
} 
Tm i HH i i 7 
a Pn era 
Te EET eGR a 
Hii ! \ i i i I AN j Hn " i ii HN HUTT Th 
iM i ae ET ink HAN lh | i | i Hil iit it i | a 
i \ i i i i Mil Mi Hy \ WAT AN | AAA | 
Hi i Hh | (| Hi i ANA | | } 
| il i | | | \ | il) | i | | fi | i | i i ul il | il NA | | 4 
i ey es ——eE— 
\ BG. QW \ OQ QA \ , 
<< WOK A WN a 
WW \\\ \\ Ss \ \ \\\\ \ Wy 
MY MG MA WES = iis . - . ig 
me mM a 
AN | | wi ll | es 
iz) | | 
WH) 1(" WH} | HW SCALE OF FEET a 
| Lut ul Mil i 
ini | 
= = |i = . 
3 . 
— if 
| ie 
| ‘ 
7 > 
ea 
| 
* . rted be is the same sectional area of icles to resist bending, consequently 
¥ Tun engine which we Mastoste above bes Bete seins 6 stntforsa py Bandon dor tho nape ced emaltar to fact the ‘rate of curvature of fhe large bar will be double that of the i 
some years in driving the extensive shops of Messrs. Chubb and an are of a circle struck from a radius of the same length, whereas | small bar through double the distance, so that the angle becomes if 
Sons, safe manufacturers, St. Paul’s Church-yard. The engine | the bars supported as cantilevers have a rate of curvature starting | as the square of the increase in length of the bar, and the droop as ri 
is strong and simple, and altogether a very good type of hori- | from unity at the ends up to twice the uniform rate of curvature of | the cube. Itis just the same if the bays be supported as cantilevers. i 
zontal engine, A full description of Mevsrs, Chubb’s works will | the beams at the line of support upon tho cantilever bars. The | Before leaving this part of the nr it may be well to compare f 
be found in our impression for July 24th, 1868, rate of curvature of the large beam being the same as that of the | the curves of the natural droops of the cantilevers with those of : 
smal] beam, and acting through double the distance, must of neces ' beams, it 
LETTERS TO THE EDITOR. 7 
(We do not hold owrselves resvonsihle for the opinions of our corre- B 
spendents,) 
DEFLECTION OF BEAMS. 
S1rr,—The laws of bending are treated by Molesworth in the 
multipliers for deflection of ‘33, ‘125, ‘02, and ‘013, also by Mr. 
John Anderson in his work upon the strength of materials, where 
the multipliers are 128, 48, 8 and 5, asif a beam stressed by its own 
weight bent in the same manner as a beam carrying a weight; or, in 
other words, stressed by an external force, I will endeavour to 
point out that a change takes place in the curve produced by an 
external force of such a nature, that the multipliers above specified 
for deflection will be found at fault. One of the consequences of the 
use of the above multipliers is that both beams stressed by their own 
weights, and those stressed by an external force, have a deflection 
varying as the cube of the length, and if I can show that this 
applies only to beams stressed by their own weights, the application 
of the multipliers to beams stressed by an external force must be 
wrong in practice. Starting from the fundamental law of equal 
stresses producing equal strains in a uniform solid, then if a bar 
of uniform material be increased the same number of times in length, 
breadth, and thickness, the angle ‘contained between the chord of 
the curve of the natural droop and the horizontal line will be in-| . 
creased by the same number of times the length is increased. and | sity semen a relationship of the droops varying as the square of | In two similar bars, if one be supported as a beam upon two 
the natural droop will be as the square of that number of times, | the length. It is the same with the cantilevers, although more | trestles at the ends, and the other be upon a single trestle # 
For example, suppose a bar 10in. long, and lin. broad and thick, | ‘ifficult to express, because the rate of curvature isan ever varying | in the middle, and if we su the total deflection of the beam 
and another bar of the same kind of material 20in. long and 2in. | Tate; still it is sufficiently near the truth to say that the varying | at the centre to be divided into five equal then three of those 
broad and thick, be both supported at the ends by trestles, or be | ates of curvature act through double the length in the larger bars, eo will the total of the cantilever bar. Furthermure, 
both balanced upon a central trestle so as to produce the cantilever, | and quest produce a relationship of the droops varying as we le the curve of half the beam and the curve-of the 
in these cases the total angle contained between the horizontal and | the square of the length. Take another example of a bar 10in. | cantilever each into three equal parts at a P, and if we divide 
the chord of the whole curve of the larger bars will be twice that of — and lin. in section, and a bar 20in. long and lin. in section, | the total angle of the of each three equal parts by 
the smaller bars, and the total natural droop will be four times that | 0d suppose these to be supported as beams;| here double the weight | drawing lines B A, O A, EA, D A, it will be found that these lines 
‘ of the smaller bars ; the comparison being taken for those similarly | is acting upon the large bar thrcugh' double the distance, with ovly | divide the curve of the half beam into three equal parts at the 




















were comprised i 
is a total change 
rates of curvature of a cantilever bar 
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bar, so that there in the relationship between the 
stressed by its own weight 
and one by an external force by applying a weight at the 
end ; in the latter case the rate of curvature 
at the line of sw t. i 
the centre of a 
uniform, but will become relatively 
There is another method of illustrating that two-thirds of the total 
a weight at the end of a cantilever bar 


is contained in first half of the bar. we take a 
uniform bar of ———, say 30in. lin. in section, 
and suppose that 1 


a cantilever, an 
measured by the angle contained between the chord of the 
curve of the natural droops at lin. from the wall and the chord of 
the curve produced by the pound weight, and that this angle is 
exactly one second of a degree, then it follows that the 
will be the sine of one second with radius 1, or 
. Now if I move the pound weight to the end 
of the second inch on the cantilever, the total angle, by the 
law of equal stresses producing equal strains, will become 3 seconds, 
and the droop the sine of 3 seconds multiplied by radius 2, or 
*0000290 ; because the stress is increased to 2b. upon the first inch, 
by reason of leverage, so that the strain becomes 2 seconds upon 
this inch, and as regards the outer inch the strain is 1 second, or 
just the same as was produced in the first experiment. Thus, we 
ave two-thirds of the total angle in the first half of the canti- 
lever subjected to an external force, or a strain of 2 seconds, and 
the remaining strain of 1 second in the outer half of the cantilever; 
and the 2 seconds and the 1 second gives the total angle of 
3 seconds. It is not necessary to go further to prove that the 
fundamental principle of Molesworth’s multipliers, viz., the deflec- 
tion varying as the cube of the length, does not apply to this 
example, because at lin. from the wall the deflection is shown 
to be 0000048, whereas at 2in. from the wall, or double the length, 
it is shown to be “0000290, whereas by the use of the multipliers 
it ought to have been 0000384. Treating the subject in this way 
it is easy to form a table of deflections for a cantilever, and this 
table will be found correct if the angles vary as the sums of the 
number of times the depths are contained in the lengths when a 
constant weight is moved outwards at intervals of 1, 2, 3, 4, and 
so onin the depths of the length. The same principle can be 
applied to beams with a weight in the centre, because it is evident 
if. the deflection of a cantilever of lin. in length with 1 Ib. stress 
atthe end is 0000048, the deflection of a beam 2in. long with 1 lb. 
stiess will be “0000024; and in like manner if the deflection of a 
cantilever 2in. long with a weight of 1lb. at the end is 0000290, 
then the deflection of a beam 4in. long with 11b. weight in the 
centre will be ‘0000145 ; so that in the beam double the length we 
get the relationship of "0000024 and “0000145, instead of °0000024 
and °0000192, which it ought to be did the deflection vary as the 
cube of the length. 


Tape or DeFLections, 








Length ex- Angle in Deflection in Deflection in 
pressedinthe seconds of a decimals decimals 
number of times degreé of an inch. of an inch. 
the depth ia for the 
contained cantilever Cantilever with Beam with the 
in the only, weight at same weight 
length. end. in centre 
ts 1... ... 0000048 
2 3... ... 0000290 0000024 
3 6... ... 0000873 
+; 10 ... ... 0001940 0000145 
S:. 15 *0003635 
6. 21 0006108 0000436 
SE 28 0009499 
-_ 36 "0013960 0000970 
Bys 45 0019638 
10 55 "0026660 0001817 
11 66 0035200 
12 78 “0045384 "0003054 
13 91 0057356 
14 105 0071274 0004749 
15 120 "0087270 
16 136 0105504 0006980 
17 153 0126089 
18 171 "0149238 “0009819 
19 190 0174928 
20 210 “02036: 0013330 
21 231 *0235200 
2 253 "0269852 0017600 
23 276 0307763 
24 : 0349056 "0022692 
25 325 0393900 
26 351 0442442 "0028678 
27 378 0494802 
28 406 0551124 ‘ 0035637 
2 . 435 O611581 
30 cee 465 0676320... ... 0043635 
A. C, Ponton. 


MARINE BOILERS, 


Srr,—In your issue ot June 2nd is a letter, by Mr. Bridges, on 
the rapid decay of marine boilers. He says, ‘Our best authori- 
ties,” &c. Who are our best authorities? Are they not the engineers 
that have designed both high and low-pressure marine boilers, and 
superintended their running for a number of years and entirely 
overcome the difficulties mentioned as mysterious, &c.? The fact 
is, there is no mystery about it. Simply this, to know how to 
take care of the boilers, and to see they are properly attended to. 
““M. B.” tells us, so vague is the knowledge possessed by her 
Majesty's Government on this subject, that a committee of experi- 
enced gentlemen, &c., and that their report is looked forward to 
“* by thousands of marine engineers and shipowners.” No doubt, 
some of your readers have heard of this committee ; but none of 
the marine engineers that I know are anxious to read their reports, 
unless from curiosity, they having learned by experience how to 
— the boilers they have charge of. Some of the committee 
have examined boilers five and six years old, and have found them 
in good order, “including round high-pressure marine boilers, all 
sizes, from the small two-furnace boiler, weighing fitteen to twenty 
tons, to the large double ten-furnaced boiler, 100 tons weight, 
which ought to convince them that there is nothing mysterious.” 
I don’t say our boilers will last for ever, but they will last as long 
as the boilers formerly did when jet condensers were used. Few 
boilers are now made with uptakes passing through the steam 
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dragging, why not keep the circulator from the 
and keep the water warm in the large ones, then steam 

in thirty minutes after the fires are lighted? This woul 
salvation of the boilers and the ships, and not sacrifice the one for 
the other, and spare the engineers the di le feelings of 


E 
a 


watching their ships go ashore. advice to * M. B. ” and other 
naval engineers, if they are in of high- marine 
when there is danger of their ships going ashore, or when 


reserve boilers. It is just as important as it is for the gunners to 
keep their powder dry. We always, whea gi - steam, start 
the circulator from the donkey boiler first, then light the bottom 
fires four or five hours before steam is wanted, and about forty- 
five minutes before starting light the top fires, or when we have 
10 lb., i.¢., in boilers with three or five in each end, with the 
boilers described by Mr. Bridges, with two furnaces used in the 
ae it i i t that the fires when lighted should not 
be forced uuless the water is well heated —— We never 
blow down our boilers ; when the fires are drawn we let the steam 
away and run the water out when cool. When ships arrive in a 
river or roadstead, where steam has to be kept up, engineers ought 
to be very careful and have their boilers well filled, by putting on 
the extra feed before stopping. The extra feed should enter the 
eduction pipe and be well heated by the exhaust steam, and not 
into the bottom of the condensers. I have anchored the ship 
surrounded with floating ice, and had to put the donkey on the 
boilers from the sea ; in less than an hour I saw small leaks in the 
bottoms of the shell, which took up soon after the engines were 
started. This we remedied by a connection which enabled us to pump 
with the donkey into the feed heaters. For all high-pressure 
marine boilers I would recommend an injector to feed the boilers 
when the engi are stopped, or put a small tank 3ft. square 
between the sea cock and the donkey pump; let the sea water enter 
at the top as in a Barton feed-heater, and let a jet of steam from 
the donkey steam pipe strike it. This would raise the water to 
120 deg. or 130 deg., before pumping it into the boilers. I have seen 
a small steam jet led into a donkey boiler suction pipe to clear the 
rose of small ice, which not only had the desired effect, but was 
an excellent feed-heater when half turned on, 
New York, July 18th, 1876. 
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GOLD MINES IN THE PHILIPPINES, 


S1r,—You copya notice from the Mining Journal that a gold 
mine has been found at Panaon in these islands. It may interest 
some of your readers to know that gold, silver, and coal all exist 
through the group, ani that the gold is worked by the natives, 
Among some samples of minerals I received a few weeks since 
was one piece of rock—which to an inexperienced person did not 
look like gold—which produced, when tested by Messrs. Johason and 
Matthey, 28°550 oz. oF gold per ton of 20 cwt., and 8 oz. of silver. 
There was among the same lot some galena which gave 61°5 per 
cent. of lead, and 20 oz. of silver to the 20 ewt. of ore. Labour 
plentiful. Fuel and water close at hand; and the spot that this 
came from is quite near to old-established European houses. 
Unfortunately the Spanish laws in these islands are so bad and 
so shamefully administered that nothing is done. Mr, Robt. 
Loney informed me that the natives washed for “ gold,” or 
lumps of gold to pay their taxes with, but they did not do any- 
thing with the dust. They sometimes burnt the ore and then 
pounded out the soft rock. Ihave a directory of the Philippines, 
giving an account of each town and all the particulars of the 
minerals, &c. The richest island of the group is Mindanao. This 
month Isent to Messrs. Johnson and Matthey a series of ,very rich 
samples I received from this island. Nothing, however, can be 
done, although the rivers aboun« in gold, and have been preved 
by Goveroment expeditions sent out from ro. If I were to 
quote the reports they would barely be credi On the strength 
of these reports a party of English and Spanish gentlemen com- 
bined, and got a permissicn to go to Mindanao. Every impediment 
was there thrown in their way, and when they came here in 1874 
to organise another start, they were refused all assistance by the 
Minister at Madrid, who even cancelled their former permits. 

There is but one port in Mindanao at which Europeans may 
trade. They may not go into the interior, nor trade with any 
natives or half casts that have not been baptised. They may not 
wash for or trade in gold or metals. The most tempting offers 
have been made the Spanish Government for permission, but they 
have always been declined, or given in a way they cannot be 
availed of. These islands can produce the finest tobacco, but the 
natives won’t grow it because they are only allowed to sell it to 
the Government, and they don’t get paid for it. This tobacco 
trade in the hands of an Knglish company would alone pay the 
interest of the Spanish debt. The Spanish Government will 
listen to no propositions. 

The directory above referred to, published in Madrid in 1850, 
states in its preface that if these islands were in the hands of any 
European Government but that of Spain, they would prove the 
richest possessions in the world. I shall be glad to furnish 
further information to any of your readers who may feel inte- 
rested. THos, CHRISTY, 

155, Fenchurch-street, London, July 26th. 





THE ACCIDENT IN THE VESUVIUS. 


Str,—Reading in your issue of the 28th ult. the result of the 
inquiry concerning the explosion on board the Vesuvius, the 
remarks concerning the present ignorance of the action of com- 
pressed air are too true. In my experiments on it I have found 
that if animal oil is used to lubricate the compression pumps some 
of it will get into the compression chamber, and at a certain 
pressure it will spontaneously ignite, and heating the enclosed air, 
will considerably raise the pressure. I did hope to find this had 
been noticed by those who were engaged in the late important 
torpedo experiments. Puiuip BRAHAM. 

6, George-street, Bath, August 2nd. 





HEAT AND STEAM IN THE CYLINDER. 


S1r,—Mr. Longridge will find, I think, on further consideration 
that his views require modification. Undoubtedly the work done by 
the steam is that of the entire indicator diagram above the line of 
no pressure, but the heat expended is all accounted for by adding 
to the heat carried off to exhaust the quantity equivalent to the 
net indicated horse-power, To take an extreme cage by way of 











The steam performs no work 

In other words, the steam 

leaves the cylinder with exactly the same quantity of heat as that 
which it entered, that if Mr. Longridge calculates the 

ied as being equal to the heat exhausted, plus that 

uivalent to the gross indicator work, he would have too much by 

just the latter quantity. Henry NoRTHCOTT. 

8, Union-court, July 18th. 





HAMPER’S FOUNTAIN, 

Srr,—In your last issue we notice a Hamper’s patent fountain 
for aoowen coppers ; we do not know how Mr. Hamper's 
patent has been in existence, but we know that a similar apparatus 
to this has been used in a London brewery for many years, 

Wenlock-road, London, G. J. WorssaM AND Son, 

July 15th. Brewer's rs. 








SourH KEnsincTon Musgum.—Visitors during the week ending 
July 29th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 15,821; mercantile marine, building 
materiale, and other collections, 9803. On Wednesday, Thursday, 
and Friday, ission 6d., from 10 a.m. to 6 p.m., Museum, 2572 ; 
mat one marine, building materials, and — Far pean 1478. 
To ,674. . Average of correspon: wee ‘ormer . 
16,544. Total from the opening of Museum, 15,441,061. 
Patent Office Museum, 4734. Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,509,430. 


Tue Nive Hours Movement.—The nine hours system has been 
tried for several years, and has proved a signal and us 
failure. Trade has declined, and threatens to do so yet more. 
We are experiencing keen competition in the markets of the world, 
and in order to hold her own, to say nothing of recovering lost 
und, England must be able to produce at smaller cost. ere 
as been for some months a downward tendency in the scale of 
wages, but in this particular department of our industry there will 
have to be a yet further decrease, or, if the existing rate be main- 
tained, more work will have to be performed. It is of the utmost 
importance to bear in mind that in all our engineering establish- 
ments an enormous amount of capital is sunk in premises and 
machinery. If the productive power of the latter be arbitrarily 
diminished, it makes all the difference between profit and loss, for 
the money sunk ‘is to that extent unproductive. Thus, it is not 
only a question of wages, but one of a reasonable return upon large 
investments. We have no desire to witness a decrease in the earn- 
ing capacity of tens of thousands of intelligent and industrious men, 
although, after all, the real question for them is not how much 
money cau be gained, but what is its —— power. High 
wages do not always mean prosperity and comfort, and it is clear 
to the commonest tion, that there has been of late years 
a steady increase in the prices of staple commodities, so that the 
cost of living is much higher than it was, The question now 
pressing for consideration is whether there shall be another fall in 
wages, or whether the attempt shall be made to continue the pre- 
sent rate by a return to the ten hours system? If the men are 
wise they will not hesitate in their decision. Some of the largest 
firms are prepared to continue the present scale of payment if the 
amount of work can be increased, and.this disposition appears to be 
rapidly extending throughout the trade. Employers themselves 
have vast interests at stake in this inatter, and we hope that in the 
crisis which has now arrived we shall not be treated to the old and 
stale denunciations as to the alleged tyranny of capital. This is 
not the time for abuse and anger, but for persistent work. The 
inevitable has come, and it is useless to struggle against it. Capital 
and Labour. 


THE PeRPETUAL Motion MAN.—The perpetual motion man is as 
easy to describe es buttercups and daisies are by Leo H. Grindon, 
or heat and light by an Angell. He is of the genus “blighted, ” 
has an anxious appearance about the eyes, looks as if sorry for 
having done something wicked ; and to our mind—why on earth it 
should be so we don’t know—he always seems like a Gothic chim- 
ney of good design which contains about three bad bricks to spoil 
the effect. When a boy, a youthful precocity for mechanics has 
been nipped in the bud by an apprenticeship to the sad logic of the 
* soft goods” trade ; in his dreams his sunsets have been of striped 

ingham, cattle-pen pattern—his fancy flights have been of the 
‘earth earthy,” having been caged by checks and strangled by 
muslin. If his parents have not placed him to the ‘‘ Manchester 
trade, ” they may have been alarmed at his possible fate if brought 
under the ferocious law of competition, which has indicated to 
them the survival of the fittest. Feeling this, they have with 
parental dexterity scotched gravitation by placing. him in that haven 
where blundering brings not penalties, because unknown to mortals ; 
they have at the same time made him respectable because friction- 
less. Will any one dare to question it ?—for have not his portals a 
large bell puil, and his door-plate of thick brass the word 
“‘Surgeon” under his name? The oddest thing about the per- 
tual motion inventors is that they are fully aware of their 
ignorance of mechanics, and lament that ‘‘ their people” did not 
put them to the mechanical business, Their failures and the want 
of success of their inventions are all due to bad workmanship and 
ignorance, and they know it. ‘‘ But if my father had only made 
me an engineer!” they sigh. If you area good-natured man, and 
have a little time at the moment, you endeavour to go through the 
alphabet of force, and try hopelessly to refute and disenchant this 
man, whose wife tells you S is ‘‘ wasting his brains away with 
thinking, drat’em!” This requires great care, and after you have 
prepared his mind by asking him if he believes, as a Christian man, 
that there are sixteen ounces in the pound, and if he ever knew any 
pound to have seventeen ounces, you craftily ask him if he knows 
of a weight lighter than sixteen ounces that will balance a pound 
in the scales. He cuts short your endeavours by quoting from a 
t you have never heard of, and of whom you have no desire to 
ear :— ‘ 
“ A few rude methods, 
And some rough rules, have wrought 
More for mankind 

Than all the pride of intellect and thought.” 


The Patent-office has many specifications of ‘“‘new methods of 
obtaining motive power,” as many of them are called, Probably 
the first is that of the celebrated Marquis of Worcester, He does 
not describe how he accomplished his object, neither does he say 
how he kept his perpetual watch going. We next find the inven- 
tions of Master William Drummond, who obtained a Scotch patent 
in the year 1626. This patent is a curiosity in its way. It granted 
him full powers to make and vend a number of curious things, none 
of which, with the exception of their titles, are described. He had 
the “‘ right to prevent avaricious persons who of their sordid and 
mean spirit do endeavour to divert to themselves the use and gain of 
other men’s toil.” Such-knaves were to be fined “five hundred 
marks of the sterling money of our realm of Scotland.” His words 
specifying his invention are, ‘‘a machine for ape 4 perpetual 
motion » Lows a natural cause, and one incapable of fatigue, by the 
employment of whose aid a variety of mechanical operations may 
obtain motive power.” The patent was granted for twenty-one 
years, but a very proper equitable clause was inserted which 
rendered it invalid if he should fail to reduce to practice within 
three years any portion of the invention. So far as that portion 
was concerned, this clause might, with good results, be copied in 
the new bill to amend the law of patents now before the House of 
Commons. The historical investigator may be interested in know- 
re that the document wag sealed at Hamptown Court,—Manchester 
ritic, 
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RAILWAY MATTERS. 
THE branch line of the Midland Railway, from to 
Shexpuees Docks, Gloucestershire, oes opennd for sacienir alle 
on Tuesday. 


so i ete ecu 
exten n t) ie 
ture of South Australia. — 

Ir is reported that the Bengal Government has sanctioned the 
construction of « branch line of the Eastern Bengal Railway from 
Dum Dum to Jessore through Barasat. 

- A TRUCK of alu train, on Monday, “jumped the metals” 
and got off the line a short distance ee the spot where the 
Flying Dutchman left the rails last week. 

THE Houston and Texas Railroad Company is Gaogne its 
gauge from five feet six inches to four feet eight and a-half inches, 
po he is expected that other South-Western railroads will follow 

WE hear of a new French railway which is claimed to be 
completely free from oscilla’ 


m. motion, entirely separated 
from the truck, and —— rom the springs by universal joints 
With all this, the weight is said to be only one-tenth more than 
that of the ordinary carriage. 


Ir was mentioned at the meeting of the North Metropolitan 
‘Tramways Tome ny, on bi dnesday, oe ines zone 
apply to Parliament again for power to carry the tramways into the 
City--Parliament having siventy granted such power subject to the 
consent of the City authorities, but those authorities having refused 
their permission. It was also stated that it was intended to apply 
to Parliament for power to use steam engines, as soon as an engine 
has been approved of by the Board of Trade. 


THE directors of the Great Northern Telegraph Company have 
called a general meeting of the shareholders to be held at the Royal 
Exchange, at Copenhagen, on the 26th of next month. The object 
of this meeting is to get the consent of the shareholders to the 
ratification of some contracts preliminarily entered into by the 
directors for the extension of their Asiatic cables, which will 
necessitate the augmentation of the capital of the company to the 
extent of £500,000, to be raised by the issue of new shares, and the 
alteration of some of the bye-laws, as well as to ask authority to 
convert the present shares into stock representing the same value 
as the shares. There is reason to believe that this meeting will be 
of great importance for the future development and position of 
this great undertaking, which under the management of the 
chief director, M. Privy Councillor Tietyen, {appears to have a 
bright future in prospect. 


THE half-yearly general meeting of the Metropolitan District 
Railway Company was held on Tuesday. The chairman said there 
had been in the half-year a substantial increase in the receipts. 
‘The increase was in all classes of traffic. The first class traffic 
‘in 209,000 in numbers, and £3200 in money; the second 
class 296,000 in numbers, and £3317 in money ; and the third class 
had increased 753,000 in numbers, and £5355 in amount. Early in 
the year they had an accident in a dense fog, and this might cost 
them altogether £10,000 ; ~~ had already paid £6000, and several 
claims were outstanding. very other means of conveyance— 
omnibuses, cabs, steamers, &c.—-was stopped during the prevalence 
of a dense fog, and considering the risk they ran, it was really a 
—— worthy of serious consideration whether, at such a time, 

e unde d railways should not also suspend traffic. The 
result of the | mepoes | proceedings of the session had been 
satisfactory. The only bill affecting them was one of the Metro- 
politan Railway Company, in which there were some provisions 
which they did not like. They did not think the Metropolitan 
should cross the company’s railway at Hammersmith ; nor did 
they see precisely why, looking forward to future possibilities, that 
company should be allowed to make » block line eastward; and 
Jeast of all did they see it was right for them to raise capital in 
order to buy up the company’s shares, or to keep affairs in continual 
hot water till they had bought the concern on their own terms, 
‘The remarks in the report concerning the Inner Circle completion 
yy for themselves. It was necessary in working the bill dou 
that a 9 should enter into an agreement, and Parliament had 
openers it, subject to the confirmation of the proprietors, which 
the board resolved on obtaining first. . 


TuE half-yearly general meeting of the Great Eastern Railway 
Company was held on Saturday. The chairman said that the loco- 
motive power and traffic expenses had considerably increased, to 
the extent in the former case of about £8000, to £199,529, and to 
the extent in the latter of nearly £10,000, to £226,805; but they 
had run an extra train mileage of about 400,000 miles in respect of 
passenger traffic. With regard to the capital account, they had 
expended more capital during the half-year than they anticipated 
in their estimates, and this arose from two causes. They were con- 
structing the Alexandra Park Branch, and in the ordinary course 
they would have purchased the land as they went on, but in the 

resent case their land agent said such an arrangement would not 

o, and consequently they had in the past half-year paid for a good 
deal of land which, in the ordinary course, would have been paid 
for in the current half-year. The other cause was the increase in 
the charge for rolling stock, their orders for which had been exe- 
cuted and delivered much more quickly than they Sy gen thus 
necessitating earlier payment, At present the very little 
capital expenditure going on. They were presseling with the con- 
struction of the Alexandra Park branch ; and the doubling of the 
line near Stratford, which was very necessary, and which would 
cost some £50,000—and the altering’ of some stations, was the whole 
capital expenditure to which they were committed in the next half- 
year. The bill passed in the last session for additional works was 
to enable them to make gee rr mvar A arrangements for purchasin; 
such land as they would ultimately want for the progress an 
development of the undertaking, for the price of this land was 
increasing in value every day. 


THE commissioners apes by the English and French 
Governments respectively have submitted to the two Governments 
@ memorandum which they recommend should be adopted as the | 
basis of the proposed treaty between Great Britain and France 
with regard to the Channel Tunnel and Railway. It provides for 
the conclusion within five years from the 2nd August last of an 
agreement between the French and English companies for the con- 
struction and working of the submarine railway, including the 
tunnel. An international commission of directors is to be appointed 
by the two Governments. The concession for the submarine rail- 
way will be for ninety-nine years from the opening, at the end of 
which period the undertaking will be handed over to the respective 
Governments, The works of exploration are to be commenced 
within one year from July 1, 1876, and within five years the com- 
panies are to declare whether they propose to retain or abandon 
the concession. After the end of thirty years the two Governments 
are to have the right of purchasing the boomer g | With 
regard to the working of the railway, it is proposed that each 
Government shall have the right to suspend the working of the 
Submarine Railway and the passage through the tunnel whenever 
it shall, in the interests of its own counter, think necessary to do 
so. And each Government shall have the power to damage or 
destroy the works of the tunnel or submarine railway, or any part 
of them, in its own territory, and also to flood the tunnel with 
water. Works for purposes of defence, and such other works as 
may be required by either Government, shall be executed by each 
company in accordance with the laws for the time being in force 
in the country where the company is established. It is understood 
as regards the use of the submarine railway, that equal facilities 
‘shall be afforded in the formation of trains, in the running of 

i and wagons, and in the of passengers, 
an and g of every deszription, whatever may be the 





NOTES AND MEMORANDA. 

useful memoranda for hydraulic calculations : 

0°03612 Ib.; 1 gallon = 10 Ib., or 0 10 subic foot, "the prewure of 
Hy re » or O16 cul tO) 

wi 8g lbs, = the head in feet multiplied by 

0°4335. Sea water = 1°027 weight of fresh water or 64°11 lb. per 

cubic foot. 

THE production of potash Peres has entirely changed 
on aaglheasngge these last twenty years. ‘to that time wood 
ashes were exclusively employed in its manufacture, but now more 
than half is procured directly from mineral sources. This is 
oy owing to the fact that the immense salt mines of Stass- 

have bens found to yield a profitable supply of potash, and the 
knowledge of this fact has given a new impetus to saline deposits 
wherever they occur. 

THE blast furnaces of Japan are small, and of very simple con- 
struction, although built on the same principle as those of os 
The walls are built of fireproof clay mixed with a few stones. The 
blast furnaces are round, and have an oj at the side, closed 
by a band of clay; ite are two other through which 
comes a strong current of air, Criven into the furnace by Chinese 

ows worked by men. Before pouring the ore into the furhace 
they mix it with coal, and subject it to a previous calcination, so as 
to rid it of its carbonic acid and sulphur. The Japanese do not 
understand puddling as practised in the West ; but the principle of 
their procedure is exactly the same. The fused iron, mixed with a 
little sand and pieces of iron, is again fused with charcoal in a 
second furnace, when it is left to cool for several days, until the 
whole mags has the appearance of fluid. The Japanese method of 
making steel is quite different from that practised in Europe. 
They mix a quantity of iron in pigs and iron in bars, cover the 
mixture with , and melt the whole for a week in a small fire- 
roof crucible. The borax serves to dissolve the impurities in the 
, Which float on the surface, and cooled, it is hammered hard, 
and alternately plunged into the water or oil, after which it is 
cemented and tempered. The mode of cementing is as follows. 
The steel on coming from beneath the hammer, is covered with a 
mixture of clay, cinders, marl, and charcoal powder. When this 
plaster is dry the whole is subjected to a red heat, and the steel is 
afterwards cooled very slowly in warm water, which is allowed to 
become tepid, Steel thus obtained is not very supple, but ex- 
tremely hard, because it is not properly tempered or completel 
freed from its impurities, It would not do for making wate 
springs, but is used by the Japanese for swords and sabres, which are 
tempered eleven times, and knives, which are tempered four times. 


IN a recent number of Land and Water, Mr. Frank Buckland 
gives the following account of a remarkable compass taken from 
the wreck of a junk at the entrance of Yokohama Bay, in 1874. 
The pilot by whom this instrument was distovered could give no 
information about the samsnees except that it was found on board 
the wreck. It is of a circu form, measuring 13hin. across, cast 
in bronze, and weighs 21 lb. It has a thick rim, in which two 
ordinary com are set, one on each side. The centre of this 
remarkable plate-like looking object is considerably raised from the 
surface, and is covered with a number of raised spots or stars of 
various sizes, each more or less connected by lines with its neigh- 
bours.. The shapes of these star-like objects are remarkable ; in 
the centre there are five which are larger than the rest. Then 
there is another group very like a net; another group represents 
almost a complete circle of these stars; another represents a Y 
with the arms closed together; another a Y with the arms 
extended, see, there are no less than two or three hundred 
of these eleva spots of different sizes. Running throughout 
the whole series are several lines radiating from a circle drawn 
round the centre. The brass rim on which the compasses are set 
is divided into 360 deg., the same as an English compass. At 
every 30 deg. there is a Japanese character. Neither Captain 
Murray, to whom Mr. Buckland is indebted for the loan of the 
compass, nor any one to whom he has shown this curiosity at home 
or abroad, has any idea whatever of the meaning of the star-like 
bodies in the centre, or for what purpose the Japanese used them, 
but it is quite certain that they must have been of some use to 
them. It is most interesting that these rude characters should 
be united in the same instrument with the 360 deg. of modern 
civilisation. The casting of this remarkable instrument is very 
marvellous, An optician, who cleaned it up for a Murray 
in Glasgow, said he had never seen a finer bit of work. 


By a communication from M. Ed. Moride, of Nantes, published 
in a recent number of Les Mondes, the following account of experi- 
ments in evaporation by the injection of air is given. -An - 
tus constructed by MM. La Pommeray and Pinel has been ed 
at the saltworks of Croisic, belonging to MM. Benoit. It has 
worked with great advantage, producing much y in time 
and a saving of nearly 40 percent. At the Etienne sugar refinery 
the method has been applied in the working of beet-root juice to 
the weak liquor of 5 deg., as well as to the syrup of 25 deg. den- 
sity, without alteration of the juice or change of colour. Both the 
raw juice and the syrup have been concentrated nearly to 42 deg. 
density by a temperature of 80 deg. to 86 deg. Cent., 176 deg. to 
187 deg. Fah., and have crystallised perfectly without any greater 
production of glucose than accompanies other methods of working. 
The evaporation aha gy at the rate of an increase of density of 
5 deg. per hour, between 6 deg. to 25 deg., when it is accelerated 
to the rate of 6 deg., 7 deg., 8 deg., and 11 deg. of concentration 
per hour, At the A. Vesar refinery the “a for infusion of 
air has been applied to a vacuum pan, and works perfectly, only 
that the vacuum cannot be maintained constantly except at 45 deg, 
Cent., 103 deg. Fah.; otherwise, by admitting less air the vacuum 
can be raised, but the temperature will then be increased, to the 
detriment of the formation of a regular grain, The sum of the 
results of the experiments in sugar making is—-(1) That the insuf- 
flation, (infusion of air,) augments considerably the evaporation of 
liquids, (2) That this method procures an economy of fuel of 
nearly 40 per cent., together with much saving of time, so great as 
to permit an ordinary boiler of evaporation to accomplish five 
times the usual résults, (3) That the insufflation is without injuri- 
ous action upon the sugar solutions, that it neither affects the 
colour nor inverts the crystallisable sugar. Is is demonstrated to 
be possible then, with all security, to apply this novel method of 
evaporation to sugar-juice nearly to 35 deg. or 40 deg. of density ; 
but the determination of the boiling may be effected in a vacuum 
pan, as is ordinarily done, or may be effected in free air. 
Commenting upon this note, the Journal of the Franklin Institute 
observes the method of insufflation and evaporation referred to is 
simply the blowing of streams of air, not necessarily heated, into a 
liquid warmed by some usual means to some desired temperature, 
which may or may not be the boiling point of the liquid. The 
active circulation promoted by the levity of the air-bubbles and the 
extended surface which is given for the evaporation of vapour to 
take place from, is cement atly to increase the efficiency of the 
heating surface to dispense heat to the liquid, by increasing the 
difference of temperature of the liquid where it comes in contact 
with the heated surface. The claim of saving of fuel, that is, of 
effecting a greater evaporation by the same quantity of heat, would 
seem to need more positive evidence before obtaining belief than is 
given by assertion, for the admission involves the establishment of 
new laws in ce mer but the possibility of accelerating the 8S 
of e tion by the method can be readily conceived and admitted 
in moderate degree; certainly, however, not that the same heating 
surface could be made practically efficient for five times the usual 
results, The familiar process of cooling a hot drink by blowing 
upon it, is the readiest example by which evaporation by insufflation 
can be compreliended, and aithough the process of drying or desic- 
cation by means of currents of air is very generally Sy nerteps yet 
the io i theugk performance of evaporating a liqui 
method is th t to be novel. In viscous liquids the application 











points of departure or of destination, and whatever may be the 
routes followed, 


of this method appears to have an absolute practical value, even if the 
claim for merit in economy of fuel were found to be unwarranted. 


by the same . 





MISCELLANEA. “ 

PROGRESS in the construction of the Gwalior State Railway is 
said to be satisfactory. ; 

“WE learn from India that the Coorla spinning and weaving mille 
were opened on the 5th ultimo. sald tibia tan “ 

THE report of the London and Coun’ as just issued, 
After nate over upwards of £25,000 the directors declare a divi- 
dend at the rate of 16 per cent. per annum. 

THE Secretary for War has nominated Dr. Longmore, Professor 
of Mili oa Lieut.-Col. Brackenbury, R.A., and Major 
+ Rr ag egg as a committee to noe to Brussels, and ex- 
amine and report upon the field and hospital equipment shown in 
the exhibition. 

Mr. ©. F. Beyer, of Manchester, has bequeathed £10,000 to the 

Grammar School, and the same sum for the building 
of a new church at Gorton. There is a proviso in the will that 
the surplus of certain trust money shall be devoted “for the pur 
poses and benefit of Owens College.” 

Iv ig reported at Brussels, says Capital and Latour, that the 
ednindutrstion of the Belgian State Railways is about te place 
orders for forty locomotives among the various industrial establish- 
ments of Belgium. Some month since, the Administration gave out 
a similar a for fifty locomotives, and these have all been 
completed. 

THE council of the Yorkshire College of Science have added 
another subject to those —— at the college, by ee for a 
chair of Civil and Mechanical Engineering. They have elected as 
professor, Mr, George Frederic Armstrong, M.A., F.G.8., A.1.C.E., 
who has for the past five years occupied the chair of civil engi- 
neering and applied mechanics in the M‘Gill University, Montreal, 
Professor Armstrong is M.A, of Cambridge ; he received his pro- 
fessional education in the engineering department of King’s 
College, London, and was engaged for some years upon the staff 
of Mr. R. Johnson, the chief engineer of the Great Northern 
Railway. _ 

Less dredging work was required at Port Said last year than in 
1874. The quatiny of stuff dodged out of the great iesk Basin 
at Port Said in 1875 amounted to 190,000 cubic metres ; the removal 
of this stuff secured the basin its maximum depth throughout, 
The maintenance of the sidings and hed of the canal last year 
involved the dredging of 721,000 cubic metres. The quantity of 
stuff removed in 1875 between the two seas only amounted to 
52,700 cubic metres. The quantity of stone used during the year 
in facing banks amounted to 24,500 cubic metrea, The canal was 
navigated with facility last year by steamets drawing nearly 27ft, 


‘of water, and 430ft. in length. 


THE international jurors at the Brussels Exhibition, who 
assembled on the 17th ult., are now preparing their reports to be 
presented to the central committee. Great Britain has been 
represented by Captain R. Alien, R.N., Mr. P. Le Neve Foster, 
Dr. Sandford Moore, Mr. V. Barrington Kennett, and Mr. Seymour 
Teulon. The Commissaire Délégué, Mr. Edmund Johnson, has 
also been present to watch the interests of British exhibitors, The 
British C section has been regarded with much favour, and it ig 
expected that in several classes England will carry off some of the 


highest awards, ‘The jurors were presented to the King on Friday, - 


The public trials of fire engines and various apparatus have 
attracted much attention. 


Tue works of the Colne Valley Water pep met which have 
been carried out under the superintendence of Mr, J. T. Bateman, 
C.E., were formally opened yesterday. They are intended to 
supply the district comprising Bushey, Aldenham, Elstree, Pinner, 
Harrow-Weald, Stanmore, Edgware, the higher parts of Hendon, 
and Kingsbury, on the north-west of London. The pumping station 
is situated in the Bushey Meadows, near Watford, and the water ia 
drawn from the chalk at a depth of 235ft, After being softened 
by Dr. Clark’s. process it is pumped up to a covered reservoir on 
Bushey Heath, the elevation of which, 518ft. above ordnance 
datum, is such that the water can be supplied to the highest land 
between London and Watford by mere gravitation. 


THE Central Meteorological Institution of Vienna has explained 
the extent and direction ‘of the earthquake of the 17th ult. Accord. 
ing to the observations made at the Central Observatory itself, the 
time there was 1.22 p.m., the direction from west to east, and the 
duration from four to five seconds. Two separate violent shocks 
were observed distinctly, connected by a wave-like movement. The 
atmospheric pressure at the time was 7°635mm., the temperature 
25'7 deg. Celsius, the wind very slight from north-west, and the 
sky clear. From the telegraphic reports which have come in from 
various places, the extent of the movement can be fixed with 
tolerable accuracy, It is chiefly the Danube basin from Passau to 
a little beyond Presburg which has been affected ; to the north 
Wittingau, Schelletau, Budweis, Trebitsch, Tischnowity, an 
Prerau; to the south, Odenberg, Kindberg, and the Noric Alps 
mark the limits.:. The centre of the movement, where it was like- 
wise most violent, with three shocks, and lasting ten seconds, is 
Scheibbs, in the western portion of Lower Austria. While the 
direction here was from west to east, in the north the direction 
was north-west to south-east, and in the west from north to 
south, 

TuE soda consumed in the United States is now imported from 
England. Duwring the year 1875 about 200,000 tons were used, 
costing 12,000,000 dols. There is a prospect now, it is said, that the 
time will soon come when not only the consumption of the country 
can be supplied from the production of its own borders, but that 
enough can be mined to supply the world. ‘The deposits lately dis- 
covered, says the Omaha Herald, and for which land patents have 
recently been issued, lie on the north side of the Sweetwater river, 
in Carbon county, Wyoming, about fifty-five miles north of the 
town of Rawlins, on the Union Pacific Railroad. The soda is 
found in a crystallised state, sclid as ice. The deposit is something 
over 400 acres in extent and of unknown depth, and estimated to 
contain enough soda to supply the world for a thousand years, The 
mineral is a carbonate of soda, containing a small quantity of 
common salt and sulphate of common soda. Analysis has shown it 
to be of about the same purity as soda ash of commerce. The 
owners, it is said, will immediately commence to builda railroad 
from the deposit to connect with the Pacific road, A capital of 
1,500,000 dols. is to be employed, and to fully utilise these deposits 
there will be employment for 2500 persons. : 

¥ Borsenzeitung says that the smooth-decked corvette Freya, 
which is now on ita trisl-trip off Dantzig, is the third ef the swift 
corvettes which have lately been built for the German navy ‘to 
serve as cruisers. The first, the Ariadne, has during the last 
eighteen months been in Eastern Asia, and the Luise is now on its 
way thither ; while the Freya, after completing its trial trip, will 
be transferred to Kiel, and then to Wilhelmshafen for service on 
the North Sea. Both the Ariadne and the Luise are very swift 
vessels, having been built for the purpose of pursuing an enemy's 
light ships of war and destroying his commerce ; butas the cruisers 
of foreign navies and large merchantmen now steam at an average 
pm of 13 knots an hour, it has been decided that the Freya 
should be so constructed as to have a speedof 14) knots. It is 
79 metres long, 11 broad, and draws 5°8 metres of water. The 
hull of the Freya is .constructed of wood, with very strong iron 
clamps and beams, and the om on board are two movable i7- 
centimetre guns and four 15-centimetre broadside guns. ‘‘ This 
vessel,” proceeds the Bérsenzeitung, ‘‘is thus not only equal to the 
similar ships of other nations, but, owing to its armament, 
superior to most of them ; and itis capable of attacking ironclad 
ships if their plates are not more than 15in. thick.” The engines 
are of 2400-horse-power, but the sails are so large, that the ship 
can dispense with her screw in a favourable wid, The crew of the 
Freya consists of 230 men, 
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THE PARIS TERMINUS OF THE NORTHERN OF FRANCE RAILWAY.—DETAILS OF ROOF. 


(For description see page 73.) 
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VIENNA.—Messrs. Grroip and Co. 
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TO CORRESPONDENTS. 








inform that letters of inquiry addressed to the 

nen yp f Ab aren me l ew 

cases, a large envelope legibl; 

wrhaer fo htaodl beateecang dad nedegs aah. an ede oe 
by us may be yorwarded to their inati No 


answers received 
notice will be taken of communications which do not comply with 
these instructions. 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. E. P. —Send the necessary particulars, and we will do what we can, 

W. R. McK.—Thanks for your note. Send a drawing, and we will give you 


an answer, 

Tae N, A. anp A. Co.---We have already fvom time to time fully noticed the 
case during its progress through the courts. 

H, W. P.—hanks for your letter. Both points have, however, already been 
considered. The gauge has been examined, and lime was used for the pur- 
pose you mention, 

Tue Fisken Tackie.—We are requested to state that the tackle exhibited at 
Birmingham was made by Fisken and Co, Limited, and not by the Ravens- 
thorpe Bagineering Company. The former company is the sole manufacturer 
of the tackle, 

X. O.—See Tae Evatveer for lst Nov., 1872, p. 295, and 28th March, 1873, 
p. 187. You should consult the inaexes to the respective volumes. Had you 
done 30 you would have found what you required without difficulty. We 
are always willing to assist our readers, but we assist those most cheerfully 
who also assist themselves. You will flad other information on the subject 
here and there in subsequent volumes. 

J. B—The pressure of a fluid against a surface perpenticular to it, is as 
the area of the surface multiplied into the depth of its centre of gravity 
below the surface of the fluid, multiplied into its specijic gravity. The co- 
efficient 433 is very nearly the weight of 12 cubic inches of water, in pounds, 
A pipe, lin. square and 12in. high wiil contain *433 lb. of water, and the 
pressure per square inch, due to a head of 12in., is consequently *438 lb. 

*,* Several correspondents have omitted to enclose their cards ; their letters 

have not therefore been inserted. 





HAY DRYING MACHINE. 
(To the Bditor of The Enguneer.) 


Srr,—Will any of your readers kindly tell me where I can get informa- 
tion of the above machine ? I belive one was tried in Essex a year or two 


ago. OLD SuB3scriBer, 
London, August 3, 





SUBSCRIPTIONS. 
Tax Enorverr can be had, by order, from any newsagent in town or 


at the various railway stations; or it Y preferred, be supplied direct 
from the office, on the following terms ( in advance):— 
Half-yearly (including double ee i «+ «« £0148, 6d, 
Yearly (including two double numbers)... .. .. £1 98. Od 
If credit occur, an extra c of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 


Sloth Cases for binding Taz Encinger Volwme, price 2s. 6d. each 


Sollowing Volumes of Tue Enotnerr can be 188. each—Vols. 

5, 10, 14, 21, 24, 26, 26, 37, 88, 89, 40. — 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
fe rates will receive Tak ENGINEER weekly and post-free. Sub- 

—— sent by Post Ojice Order must be accompanied by letter of advice 

pa Publisher. Thick Paper Copies may be had, if preferred, at increased 


8, 

Rem by Post-ofice Order. — Australia, Bel Brazil, British 
Columbia, British Guiana, Canada, Cape of Good tpn Dennee’, Egypt, 
France x only), Germany, Gibraltar, In: I Japan, ta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Po Row witzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West indies, China, via South 


Remittance by Bill in London,.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Fora, Russia, 
Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5s, 





ADVERTISEMENTS. 


ty, but regularity be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this u 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE Six O'CLOCK ON 
Tuourspay Eventne 1x eace Week. 

*,* Letters relating to advertisements and the department of the 

“paper are to be addressed to the Publisher, Mr. George Miche, alt 

letters to be addressed to the Bditor of Tux Encinexr, 168, Strand, 








MEETING NEXT WEEE. 


Lonpow ASsociIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Aug. 5, at 7 p.m., in the theatre of the Society of Arts, Mr. Hodgson 
Pratt, on “ What can leading Artisans do tow: Industrial and Social 
Welfare of the Working Classes ?” 
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INDUSTRIAL DEGENERACY. 

Tue Centennial Exhibition, so far from fulfilling the 

ace bearing part designed for it by its promoters, seems 
ikely to be associated with little else than discord and 
melancholy reflections on all sides. In its own country it 
has long been a subject of contention between bitterly 
quarrelsome parties, and now it has indirectly furnished 
_ the text to a well-known German authority, Professor 
Reuleaux, for a bitter sermon against his own country- 
men. That gentleman is director of the Government 
technical school at Berlin, and he is also chief commis- 
sioner to the Philadelphia Exhibition. In the discharge 
of his duties he has of course made a careful inspection of 
the exhibits in the German department, and in a letter to 
the National Zeitung he has condensed his views, as the 
Times correspondent remarks, into three condemnatory 
sentetices, one more crushing than the other. The first 
conclusion to which he arrives is that the main object of 
German manufacturers ap to be to produce an article 
which shall be cheap and bad. This, judging from his 
second observation, he considers they are well able to do, 
inasmuch as the men they employ are deficient in skill and 
wanting in taste. Asa third aud crowning remark upon 





the character of the German exhibited, the Pro- 
y ealatee ne sarlin es ope gs \ alg, Bon 
erman nation is steeped in w , 80 is the 
number of ' Bismarck + Aig as other 


heroes of war, in every conceivable material, from gilt 
bronze to common soap. ‘These, it must be remembered, 
are the thoughtful utterances of the person officially 
deputed to report upon the latest.cosmopolitan show of 
manufactures ; and when to this position is added the 
responsible and dignified home status of the reporter, 
it is not surprising that this report 
painful excitement in German industrial circles. There 
seems to be no dispute as to the facts, what- 
ever may be the general opinion as to their cause. 
German goods are now recommended by cheapness, 


not by quality, and all most concerned are that | d 


careful finish, formerly a common attribute, is no longer 
sueh, Various reasons are given for this decline, but 
though differing in some respects, they are all probably 
reducible to one common source, and that, the political 
changes of the last few years. In the old days, when 
Germany turned out work that was and still is the subject 
of universal admiration, whether from the excellence of 
material, beauty of design, or careful execution, she was 
no more than a collection of communities. Capital was 
scarce, the people oe and stay-at-home. Their 
interests were generally bounded by the walls of the city 
within which they were born, and lived, and died. The 
craftsman of early times served a long apprenticeship, grew 
up and worked before the eyes of all who knew him, stimu- 
lated by the rivalry of his fellow-townsmen, and frequently 
encouraged by the personal patronage of discriminatin 
tricians. His life was, as a rule, passed in comfort an 
reedom from excitement; thus, his trade became, with 
him, something more than a means of procuring an exist- 
ence, it was the occupation of his life, and, in some cases, 
the way to municipal honours, and frequently to even 
European fame. This condition of German artisans, of 
course, suffered a gradual modification, due to the improved 
facilities of communication, difference in the value of 
money, and so forth, and in later times the disturbed 
state of Europe exercised a very powerful influence. 
Nevertheless, we believe we are not wrong in affirming 
that, up to the time of the establishment of the North 
German Confederacy, the traditional aspect of German 
life, of the class above-mentioned, had not been entirely 
lost.sight of, and certainly, up to that time, the decadence 
in German manufactures had not made itself prominent. 
Since the establishment of the confederacy barriers 
have been thrown down on all sides, The central authori- 
ties, though unwilling to concede parliamentary govern- 
ment, hastened to satisfy the demands of advanced politi- 
cal parties on all sides, The same policy prevailed at the 
re-establishment of the empire. The restrictions which 
formerly operated to prever.t migration from place to place 
were removed, the strictness of the laws of apprenticeship 
and contract was relaxed, and facilities were afforded for 
marriage and relief of the poor. Moreover, many old trade 
regulations were swept away. When it is borne in mind 
that all these changes were made during a period of great 
commercial prosperity, when capital, finally augmented by 
the huge treasuré“won by war, was abundant, and capital- 
ists seeking on all sides for workmen, it is not difficult to 
understand how matters have come to their present pass. 
History has told an old tale anew. The stern domesticity, 
the grave, contented spirit of early workers, has again 
perished in the glare of imperial sunshine. The panem et 
circenses of impecial Rome have again been lavished in the 
form of gold and the firebrands of political and social 
— A trade is now no longer a man’s duty and 
absorbing occupation; it is a mere means of making 
money. The German operative has become restless, he is 
seized with the desire to partake of the luxury which he 
sees indulged in by the classes socially above him. He 
grows discontented ; an injured feeling is the result, a feel- 
ing which is fostered Ly agitators, chiefly of the socialistic 
school. The educational facilities have as yet only, yielded 
a partial culture, which does not mend matters; for the 


artisan now estimates his position, not by the suggestions | | 


of a or the tradition of his fathers, but by an 
exaggerated idea of what is due to him as a man of 
education and intelligence. Can it then be hoped that, in 
the midst of this struggle for an artificial existence, there 
can be that enthusiasm or that calm and contented appli- 
cation to work, without which all artistic: and industrial 
progress is impossible ? 

The strictures of Professor Reuleaux are confined to the 
manufacturers of his own country; but thoughtful English- 
men cannot disguise from themselves that in substance 
they are not altogether without application here. It is 
impossible to walk through the streets of any large town 
and not to be impressed with the carelessness and want of 
taste exhibited on all sides by our manufacturers and 
artisans. We do not mean to say that beautiful and perfect 
articles are not made, or that our workmen are not perhaps 
as capable of good work as ever they were, but we do say 
that good work is the exception, and every employer can 
substantiate the statement that workmen will not as a rule 
take trouble over the many small matters which make all 
the difference between what is excellent and what is only 
ordinary. Of late years the number of buyers has increased 
enormously, and er nk wae among producers has become 
keener as a matter of course; but discrimination and taste 
have not been present in proportion tv the increase in the 
purchasing class. Money has been more plentiful, com- 
mercial prosperity great, and these and other causes have 
contributed to produce a feeling of restlessness and dis- 
satisfaction among our industrial classes. In face of heavy 
demands for wages and the cutting down of prices entailed 
by competition, manufacturers have not had much 
money to spend in educating public taste. So long 
as the public will buy anything short of the best 
the demand will be supplied. On the other hand, artisans 
when employment and wages are abundant, prefer to 
make their wages in the shortest possible time and in 
the easiest possible manner. ‘They regard their. work 


merely as an uncomfortable task, the performance of which | 


has caused a. 





sufficiently well to secure a sale, results in money to - 
themselves, Their thoughts and interests are, as a rule, 
elsewhere than in their work, and when here and 
there a few men maintain an opposite and a healthier 
me they are weighted in their course by ae sha hye 
their fellows. The craftsman has been rep by the 
labourer ; the skill and pride of the artisan is rapidly 
degenerating to an unintelligent and half-hearted spirit. 
This is a desponding view to take of the present state of 
our industries, but we fear it is only too —— So 
long as we have a rich and careless purchasing class, a 
severe competition among manufacturers, and dissatisfied 
and ill-advised artisans, we cannot hope for much change 
for the better. We believe that signs are not wanting of 
improvement in the public taste, but even here there is 
iscouragement. Our manufacturers agree that men are 
difficult to find who care to undertake fine work, even if 
they ‘are capable of carrying it out. Good work requires 
care and thought, which workmen, as a rule, will not give 
if they can make money without so troublesome an expen- 
diture. On the whole, we expect that the change for the 
better, when it does come, will be found to be due to pres- 
sure from without rather than to any initiative taken by 
the industrial classes themselves. 


RAILWAYS IN CEYLON, 


Few dependencies of the British Crown have made such 
marked advancement as the colony of Ceylon, and this has 
been due to the energy and consequent success attending 
the cultivation of whet is now the island staple, coffee, 
But this cultivation has had to be carried on under disad- 
vantages, which, unless remedial measures can ¥e applied, 
bid fair to check the enterprise which has hitherto yielded 
such good results. From the first years when coffee culti- 
vation was introduced into the colony, it.was well known 
that the soil on its mountain ridges, which afford the 
elevation on which coffee most flourishes, was so poor, that 
impoverishment and gradual abandonment must follow 
cultivation unless restorative means could be applied. In 
the early times of coffee planting its pioneers had before 
them almost apparently illimitable “fields and pastures 
new” to which to resort when their land gave out, and but 
little thought was then given to the necessity for a return, 
by liberal manuring to the soil, of the wealth annually 
taken from it. 

Not many years passed, however, before it became 
apparent that the supply of available land in easily acces- 
sible positions would have its limit, and the increasing 
development of the industry, year by year, began to tell 
upon the colony’s means of transport. If the rate of pro- 
gress was to be maintained, something, it was evident, 
must be done to enable crops to be carried down and 
manure and rice to be carried up, the steep hills of the 
mountain zone. Agitation was therefore started to secure 
the benefit of railway communication between Colombo, 
the shipping port, and Kandy, the capital of the Central 
Province. All adinowielgsd the desirability, but many 
denied the practicability, of constructing such a line. 
Surveyors and engineers were sent out from England, alter- 
native lines surveyed and estimated for, and, after several 
years of delay, a contract of a most one-sided character 
was entered into with a specially formed company for the 
construction of the line. The work had not proceeded far 
before the estimates of the engineer, Mr. Doyne, alarmed 
the Government, and led to an inquiry into the arrange- 
ments with the company, resulting in an entire stoppage of 
the work and rescinding of the contract. There ensued 
then a further considerable delay, when the works were 
again resumed upon the designs and under the superin- 
tendence of Mr. Guilford Lindsay Molesworth, the 
contractor for the works with the Government being 
Mr. Faviell. These were of exceptionally heavy character, 
as must be all such in railway construction in so moun- 
tainous a country as the Central Province of Ceylon. 

Thus, after a delay of about fourteen years from the date 
of the matter being first mooted, the colony in 1868 be- 
came d of a single line, seventy-two miles in 
length, at a total cost of £1,436,127. The success of this 
ine has been almost unparalleled in railway history, and 
it will in a few more years have entirely cleared its first 
cost, and remain a most lucrative property to the colonial 
Government. 

The advantages derived from this maiden line soon 
demonstrated that work could not be allowed to stop there, 
and a short extension, or rather branch, of seven miles, 
tap another coffee district at Gampola, Some few 
daring spirits, ably incited and supported by the Ceylon 
Observer, began even before this ye was opened to 
agitate for a further extension, and about twelve miles 
more of line were eventually opened to Nawalapitya in 
1874. The Government 4 throughout the discussion of 
these extensions insisted on the crucial test of “Will it 
pay?” and special commissions took evidence as to the 
anticipated traffic. 

In every instance the estimates of such traffic formed 
by the commissions have been largely exceeded by the 
actual tonnage and coaching carried. No wonder, then, 
that we now find owners of estates which have not as vet 
been reached by the railway, pleading for a still further 
extension of its benefits in their direction. These interests 
we find to be represented by the present (besides prospec- 
tive) cultivation of no less than 113,000 acres, and unless 
relief can be given to the necessities of the proprietors in 
the way of transport, this cultivation will have ultimately 
to be carried on at a cost which will forbid it being remu- 
nerative, and moreover the land must ually become 
worked out for want of manuring. robability of 
such a position has not been overlooked by the authorities 
either in the Colonia! Office at home.or by its representa- 


tives:on the spot ; but from various causes the old system 
of dilatoriness from over caution a to. have fixed 


itself in the minds of the holders of the purse-strings, in 
spite of the well-known fact, that, had the lines executed 
to date been carried out at double their actual cost, with- 
out the long delays which “red-tape” ‘insisted upon, the 
money would over and over again have been saved to the 


colony, It is, therefore, against such aver-strained caution 














extensions into communication with the shi , and 

i j selina the 
“ great system” bugbear. to first extend 
the existing line from its present terminus at Nawalapitya 
for a distance of 72} miles to Haputalé, and should the 
results of that first extension demonstrate the correctness 
of the views = 2 by the promoters, a further develop- 
ment of 314 miles in oola, the capital of the Uva 
district, is proposed. This would form the terminus of the 
line in this direction, and a branch about fifteen miles in 
length between Kandy and Matella, on the other side of 
Kandy, would complete all work of the kind necessary to 
or desired by the coffee planting community for, as before 
stated, an indefinable period. 

Now, how does the case of the first ~~ prea extension 
stand in relation to the crucial test of “ Wi it pay ?” 

Since the question was first brought before the wah 
in 1872, four years have been devoted to surveying different 
routes, and preparing estimates both of the cost of the line 
and of the paying traffic to be derived from it. No one 
can, therefore, say that the preliminaries have not had 
careful and extended consideration. The estimates framed 
by the engineer in charge of the surveys, Mr. McNair, for 
the first extension, after determining on maintaining the 
existing broad gauge, show that for a line from Nawala- 
pitys to Kuda Oya, a distance of 214 miles, the cost would 

£568,460 ; from Kuda Oya to New Summit, 28: miles, 
£374,030 ; and from New Summit to Haputalé, 224 miles, 
£378,675 ; or for a total of 72} miles, £1,321,165. Add to 
this sum for rolling stock, £289,000, we have a grand total 
of £1,610,165. Now, the Governor, Sir William Gregory, 
has stated, that to provide for the interest at which the 
money can be raised, and the sinking fund for its repay- 
ment, it will be necessary to show a net return equivalent 
to six per cent. The estimated traffic figures returned by 
the Government Commission are £114,941 per annum, 
whiist six per cent. would require only £96,609 per annum ! 
Could a better case be shown than is here demonstrated 
by official figures? But every engineering authority of 
resident experience contends that the estimates submitted 
are far too high ; thus, rock cutting is estimated by Mr. 
McNair at 5s. a! yard cube ; whereas such work is 
executed by the Public Works Department at an outside 
figure of 2s. 9d. per yard, and other prices are held to be 
similarly extravagant. 

However, space fails us to enter into speculative details. 
Here we have the official figures, and we ask the Colonial 
Office, “ What have you to urge against your own figures 
as applied to your own crucial test!” Having cunitened 
this, the most pressing éxtension of 72} miles, as decided, 
we admit it will be a question, depending on the results 
obtained from it, as to carrying out the second extension, 
which is estimated by Mr. McNair in two sums, namely, 
for the section between Haputalé and Ella Pass, 15% miles, 
£247,343; and for that between Ella Pass and Badoola, 
16 miles, £253,286. That these figures are capable of great 
reduction no island authority doubts for one instant, and 
all former experience on like estimates confirms this view. 
Similarly; too, all feel sure that the result of the first 
extension will demonstrate the perfect feasibility and 
remunerativeness of the second extension, and that the 
commencement of this latter work will be simultaneous 
with the completion of the former. 


Our object in this article is mainly to call the attention 
of contractors to the leading features of a case in the study 
of which they may find hope of profitable employment, 
and to suggest to the Colonial Office that any further delay 
must be most unnecessary and unjustifiable on the basis 
of its own requirements as to evidence of remunerative- 
ness. We have not space to enter into the mass of detailed 
figures supplied to us. We have dealt simply with those 
emanating from the responsible officers as regards the main 
features of the scheme, We hold that Ceylon has a power- 
fully supported case, to which official. authority must 
give effect, and that at once, or incur the responsibility 
attaching to apparent neglect of the best and most 
important of interests entrusted to its care. 





TRADE MARKS REGISTRATION RULES. 


Wer understand that the Rules issued under the Trade Marks 
Registration Act of last session are now in the hands of the 
Government draughtsman for revision. We shall be curious to 
see the result. That they are capable of revision with advantage 
to themselves is indisputable, but what will be the effects of the 
revision upon the practice of the office? We can conceive that, 
bad as our condition has been so far, we may get to worse if we 
only wait patiently; for there must be pretty confusion before 
the old and new can be harmonised and we start fair. 


TRONMAKING IN INDIA, 


Ovr readers have from time to time been kept informed of 
what the Government of India were doing in their efforts to 
utilise the poor coal of the Central Presidency in the making of 
iron from the rich ores of the same part of the empire. They are 
aware that the attempts to smelt the ore with such fuel in the 
ordinary blast furnace have not been successful, and that Mr. 
Walter Ness, by whom the experiments have been conducted, is 
awaiting further instructions from head-quarters. What Mr. 
Ness has done has been well debated by practical ironmakers in 
this country, and the discussions, as printed, form appendices to 
a report by the to the Chief Commissioners, and in 
that shape have been forwarded to the Government, Mr. Ness 





perimen’ 

ve appeared at Calcutta likewise. Mr. Ness could not get his 
charges to run; the furnace blocked, and the result was a spongy 
mass capable of being werked upon the anvil, but not of much 
commercial value. the constituents of the ore and the 
fuel which was being handled are considered, no great surprise 
should be expressed at such a result. The Worrora coal contains 
no less than 9 per cext of moisture, yet the ore, which is a ass,» 
netic oxide, yields as much as 70 per cent. of metallic iron. If 
with a poorer ironstone and a better coal the furnace near Cal- 
eutta has been blocked, as we are informed it has, then Mr. Nessa 
need not greatly wonder that his experiments in Worrora 
have not been wholly successful. It by no means follows 
that though it may not be practicable to make the best 
of the Indian materials by the aid of the blast furnace, 
et that in no other way can they be utilised. Mr. Ness 
lieves that such utilisation. can be accomplished by the 
interposition of a direct He has obtained in India all 
the information forthcoming relative to the Blair process, and 
the views of Mr. I. L. Bell upon the same, and he is otherwise 
making himself as familiar as circumstances will allow wit. 
other methods cf producing finished iron from the ore direct. 
It is greatly to be desired that the Government should believe 
that it is possible to make iron in India without the use of char- 
coal; for such a use of the mineral resources of that vast 
dependency would go a great way towards securing the material 
progress of the people so desirable to the permanency of the hold 
of Great Britain upon the country. Indeed, hardly any process 
would be applicable to such a climate which did not minimise 
the arduous character of the labour attending ironmaking by the 
intervention of the blast furnace. Mr. Shanks, who has had an 
extensive experience in the manufacture of charcoal iron in India, 
believes that only by machine puddling can even that quality of 
the raw product of India be utilised in India, and his experience 
with the Crampton furnace is likely to confirm that view. Iron, 
which he does not believe could be puddled by native labour in 
the ordinary hand-pnddling furnace, he has had puddled with 
facility in Mr. Crampton’s furnace with excellent results, and, 
if we mistake not, with native fuel also. Much has still to be 
accomplished by the direct process, If Mr. Siemens does not 
wholly succeed, other inventors, benefiting by his experience, 
will come forward and afford us at home, and our friends in 
India, means whereby both poor and rich iron ores may alike be 
utilised without the intervention of the blast furnace. The 
Government may well take courage in reference to the iron- 
making capabilities of India, and availing itself of all the know- 
ledge within the reach of scientific and practical men, continue 
to prosecute its work ; the more so as the coal mining enterprise 
has been satisfactory, It is with much pleasure we are able to 
announce that the Worrora Colliery, which is now fairly at work 
is producing no less than from 50 to 60 tons of coal per day. 
Upon such a result, obtained with the aid of native workmen, we 
congratulate alike the Government and Mr. Walter Ness, by 

whom the Worrora Colliery has been developed. 


THE SMALL ARMS TRADE. 


Tue London Small Arms Company and the Birmingham Small 
Arms Company have taken alarm at the recent decision in Dixon 
v, the Small Arms Company, which declared that it was not com- 
petent to the Government to employ a contractor to make small 
arms or ammunition without the consent of the patentee being 
procured. In consequence they have obtained an interview with 
Mr. Gathorne Hardy and Lord Eustace Cecil at the War-office. The 
deputation pointed out that during these twelve years, in addition 
to the lar supply of arms, there were two or three occasions 
on which the London Small Arms Company and the Birmingham 
Small Arms Company were able to render special services to the 
Crown, and that unless Government employment could be con- 
tinued to these companies it would not be possible for them to 
continue in existence, as foreign employment was altogether too 
precarious. They urged that since the adoption of the breech- 
loading principle there was no possibility of an arm being adopted 
which was not a patented one, and therefore the patent question 
would always come in, Some amount of prejudice, the deputation 
stated, had been got up against them on the ground that they 
were interfering with a patentee getting his reward, whereas 
nothing was further from their thoughts. It was simply as 
manufacturers of an article that they dealt with the Govern- 
ment, without taking into consideration in any way whatever 
its being a patented one, leaving the question of remuneration 
to tae Government to be settled by them. As manufacturers 
their last wish was to prevent patentees receiving their reward ; 
but, on the other hand, they desired that something should be 
done so that the Crown should not be prejudiced when occasion 
arose for the services of private manufacturers, The small arms 
contractors are manifestly fearful of issues which may: follow 
upon inordinate claims by inventors, which may be put forward 
at moments highly critical to the Government. We can quite 
understand that firms of the standing of the London Small Arms 
and the Birmingham Small Arms Companies are not wishful to 
interfere with the rights of patentees, or to prevent them from 
getting all that to which they have a reasonable claim. There 
really should not be much difficulty about the matter. So long 
as manufacturers do not wish to defeat the claims of patentees 
to royalties, such claims can always be adjusted as they are in 
countless other instances of daily occurrence. The spirit of the 
recent decision of the House of Lords can be fully upheld with- 
out patentees using it as a means for levying black mail at a 
time when their inventions might be greatly needed for national 
security. Patentees themselves would desire that this should be 
done, since it is very easy to understand how, if exorbitant 
demands should be made at a critical moment, the Legislature 
might make very short work of private claims if personal greed 
were thrown in the way of national good, 


ANOTHER BOILER EXPLOSION. 


IN a multitude of counsellors there is a wisdom, we are told, 
and in a multitude of fatalities there should be warning. The 
reverse, however, seems to be the fact. We had thought that 
the owners and managers of machinery having steam for its 
motive power were becoming alive to the responsibilities and 
dangers to which they are open. It seems fated for engineers to 
be compelled to refer again and again to the subject of boiler 
explosions, as one of the most fruitfuland continuous causes of loss 
of life which exist in our midst. But warning and remonstrance 


ith | of which we have intelligence comes 





26th of July, a tubular boiler, at Bradway, used for driving 
ines employed in sawing stone, suddenly exploded. The 
plates were blown out, and the adjoining premises 
completely wrecked. The cause of the accident has not, as we 
write, been ascertained, but we do not think any great injustice 
will be done by ascribing it to the all-prolific cause of such 
accidents—-carelessness. We submit that were it not for negli- 
gence, boiler explosions would be almost unknown. We do not 
impute blame to any person, but we do say that some essential 
item of care has not, in this i , been exercised. Neglected 
inspection, undue pressure, or a thin plate are the most frequent 
causes of explosions of this kind, and it is worse than useless to 
deny that were proper and necessary care exercised, these 
dangers would be obviated. The practice of buying and using 
second-hand boilers is assuredly dangerous. Buy and set to 
work a second-hand boiler, and except under very favourable 
circumstances it is almost a moral certainty that there will be 
an explosion, more or less severe, ere long. Users of steam 
should take careful heed of this, and if they must buy second- 
hand boilers, let them never allow themselves to be drawn into 
purchasing until they have taken every precaution that expe- 
rience can devise, We do hope that the repeated warnings 
afforded by the perusal of the accounts of calamities such as the 
one upon which we have been speaking will soon prove effectual 
in promoting care and vigilance in all who have the proprietor- 
ship or the conduct of steam boilere, 








LITERATURE. 


Manual of Metallurgy. By W.H. Greenwoon, F.C.S., Senior 
Whitworth Scholar. Gold and Silver Medallist, Science and 
Art Department, Royal Exhibitioner, &. London and Glas- 


gow : William Collins and Sons, Vols. I. and II. 1874-5. 


A BRIEF notice of the first volume of this work, being all 
then published, ap; in our pages more than a year 
ago. Now that the whole work is before us we are con- 
strained to think that, from the portion of the work 
to which we then only had access, we took too narrow 
a view of its scope and value. Having now care- 
fully examined the contents of the two small volumes— 
small, although they extend to 630 pages of clear type 
without any waste of space—we are enabled to state that 
this is the best elementary work upon metallurgy that for 
many years has issued from the English press; indeed, it is 
scarcely fair to call it an elementary work, except by com- 
parison with the massive systems of metallurgy, general 
or special, produced by authors such as Percy, Kerl, 
Phillips, Révot, &c. The author thus modestly expresses 
the scope of his work in the prefaces to his first and second 
volumes : 

“The present volume (vol. i.) is based largely upon the 
metallurgical syllabus issued by the Science and Art 
Department, and is primarily designed for the use of 
students preparing for the advanced stage of those exami- 
nations, Yet it has been the endeavour of the author to 
present to the student a succinct account of the theory and 
practice involved in the varied operations. . .. and he 
ventures to hope that. ... it may prove to be a useful 
auxiliary to, and réswmé of, the contents of the more volu- 
minous, exhaustive, and expensive treatises upon the 
various divisions of the subject ;’ “his aim has been (Pre- 
face, vol. ii.) to present to the reader an accurate, useful, 
and as comprehensive an account as space would permit, 
of the typical and more generally employed methods pur- 
sued in the extraction of the useful metals from their ores, 
and to offer such explanations as are generally received of 
the scientific principles upon which the several operations 
are based and metallugical phenomena depend, without 
attempting to enter at any considerable length upon a 
description of the multifarious technical details of the 
several processes or the details of their numerous modi- 
fications as required by local circumstances, &c.... 
while, for like reasons, the consideration of the details 
of the numerous mechanical applicances of everyday 
use in metallurgical establishments, such as engines, 
fans, rolling mill8, &c., and which belong more properly to 
the sphere of applied mechanics, has been avoided.” In 
his terse and lucid pages he has well succeeded in filling in 
the outline thus assigned by himself. So terse, indeed, is 
his style, and, therefore, so teeming with matter is nearly 
every paragraph, that we should almost entertain some 
little doubt that if placed in the hands of the student 

reviously unacquainted with metallurgy, and, preparing 
br ascience and art examination, he might be tempted, 
and find it more easy, to cram than to digest for future 
mental nutriment the concentrated food thus presented to 
him. The order in which the author has thought proper 
to treat the heads of his subject in succession has appa- 
rently in some degree been chosen in reference to the pro- 
duction by his publishers of two compact volumes not 
differing from each other a in size, rather than by 
any strictly scientific basis of sequence. 

Thus we have in the first volume, after some pages of 
introductory matter on the general properties, physical and 
chemical, of the metals, and metallurgic terms and appa- 
ratus, we pass the fuels, in which the physical conditions 
determining or limiting the heat that these can supply 
are very well and rapidly sketched, and in all which we 
find no blemish, unless it be that our author still describes 
Berthier’s litharge process for determining the calorific 
value of fuels, as though that process were of any real 
value for such determinations. It seems time that 1t 
should be let to drop into oblivion ; and certainly the pro- 
cess should not be described without a line of caution, to 
the effect that Berthier’s process may present an appa- 
rently very high calorific value for what in reality may not 
pieaibly be a workable fuel at all: plumbago, gas retort 
carbon, or diamond dust presenting high apparent values, 
while being themselves valueless as fuels. 

Our author then commences the chief of all metallurgies, 
that of iron, and traces it through all its forms of pig iron, 
wrought iron, and steel, in a really masterly manner, the 
theory of the respective processes being referred to in the 
order in which the processes are themselves described. No 
recent improvement in iron and steel making has been left 
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unnoticed. Even the Heaton for making steel by 
the action of nitrate of soda on pig iron, although it 
occupied but a brief period in public attention, and owing 
to commercial circumstances was allowed to drop before 
ever having been fully tried, is very fairly described ; all 
notice, however, being omitted of the important re- 
searches and reports of Professor Gruner, of the Ecole des 
Mines, Paris, upon the steel thus produced. The section 
on iron comprises an excellent réswmé of the constitution 
and metallurgic properties of iron. ores, accompanied by 
analytical tables of these. The remainder of this volume 
eunariens tin, antimony, arsenic, bismuth, and platinum, 
concluding with some addenda on s points referred to 
in the volume. Under the head of tin we have an excel- 
lent description of the. tin manufacture, and as we have 
but littie space available for extracts —and, indeed, extracts 
from such volumes as these afford no notion of their multi- 
farious matter—we shall quote Mr. Greenwood’s descrip- 
tion of tin plate making, as not an unfair sample of his 
style :— What are known as tin in commerce are 
thin plates of iron coated or alloyed on their surface with 
metallic tin, the iron givin to the plate, while 
the tin prevents the rust or oxidisation of the surface which 
takes place when iron plates are ey unprotected to 
the action of the air and moisture. For the manufacture 
of these plates, and especially for the better qualities, the 
iron is subjected to a special refining, in which the fuel 
employed is entirely charcoal, the plates produced being 
known as charcoal plates. The manufacture of the iron 
plates for this purpose has been noticed under iron, and 
the treatment of the bars after leaving the refinery will 
only be described in this place. The bars of refined iron 
are cut to the proper length for the size of the plates to be 
produced, when the bars so obtained are heated to dull 
redness, and passed several times through a pair of narrow 
rolls ; the plate thus produced is doubled upon itself, and 
a little coaldust pee between the surfaces to pre- 
vent their adhering together, the ragged edges produced 
by their previous rolling are cut off, and after heating, the 
doubled plate is again rolled. This operation of doubling 
over, reheating, and rerolling is repeated until the plate 
has acquired the necessary thinness, the final plate consist- 
ing of four, eight, twelve, sixteen, or thirty-two thick- 
nesses, leaving the rolls as though it were one plate ; but 
the heat has Pe so regulated as to prevent the plates 
welding together, except in odd and accidental cases. The 
several folds of the plate are now separated, and the black 
plates so obtained are passed to the pickling room, where 
they are immersed in warm dilute sulphuric acid, which, 
assisted by rubbing with sand and water, cleans the sur- 
face of the oxide of iron formed during the heating and 
rolling processes, The plates now require annealing, for 
which purpose they are packed into a cast iron box about 
2ft. square, air being carefully excluded by a luting on the 
cover. Several of these boxes are placed together in a 
kind of reverbatory furnace, where they are maintained 
for about twelve hours at a cherry red heat, just insuffi- 
cient to make the plates adhere together, when, after cool- 
ing, they are cold rolled, which gives to them a smooth 
and somewhat lustrous appearance. After again anneal- 
ing and pickling, but for a shorter period than before, the 
plates are ready for tinning. 

The tinning apparatus consists of a range of six pots 
placed over suitable fires, and called respectively the tin- 
man’s pot, tin pot, washing pot (divided into two compart- 
ments), grease pot, cold pot, and the list pot. The plates 
are first immersed in the melted grease of the tinman’s 
pot unti! all moisture is evaporated from their surfaces ; 
from here they are introduced into the melted tin, con- 
tained in the tin pot, the surface of which is covered by a 
layer of pong the coating or tinning is not completely 
effected here, and the plates are transferred to the first 
division of the wash pot also containing melted tin, where 
the plates remain until the coating is perfect, and the excess 
of tin has run from the surface, to complete which the 
workman takes each plate and wipes both sides of it with 
a brush of hemp; to remove the streaks left by the hemp, 
the plate is then dipped quickly into the second division 
of the wash pot, containing the purest melted tin, from 
whence the plates are removed to the grease pot, contain- 
ing melted grease maintained at a heat regulated so as to 
allow the excess of tin to run off, and also to cool the plate 
uniformly, and prevent any unequal contraction of the 
iron plate and the tin on its surface. After ten minutes 
immersion in the grease pot, the plates are inserted in the 
melted tallow contained in the cold pot. To remove the 
bead or thick wire edge of tin, which has drained down 
and collected at the lower edge of the plate, it is inserted 
into the list pot, which contains a depth of about tin. of 
melted tin at a moderately high temperature, whereby the 
wire of tin is melted, and then by striking the plate 
sharply with a stick the metal is detached. The plates 
now only require rubbing with bran to clean them from 
grease and dirt, and afterwards with a sheep-skin, when 
they are ready for the market. 

The words employed by the author above, “coated or 
alloyed on their surface with metallic tin,” show that he is 
quite aware that metallurgists have not as yet determined 
in which of the two states the tin on the surface of a 
tinned plate exists. That it is in the state of alloy, 
however, we may mention in passing, seems highly pro- 
bable, for the specific heat of tin plate is not the mean 
specific heat of iron and of tin respectively, having regard 
to the relative weights of these metals present, but differs 
rather widely from it. ; 

In the section on arsenic we notice one little omission. 
No reference is made to the process devised by Pro- 
fessor J. W. Mallet, of the University of Virginia, U.S., 
by which he was enabled for the first time to obtain 
metallic arsenic in solid bars by fusing, under pressure 
of its own vapour, the incoherent sponge of metallic 
crystals in which alone it had been previously obtained 
—a very important advance in the metallurgy of this vola- 
tile metal, and one which perhaps might be extended in 
like manner to the still more volatile metal osmium. The 
occurrence of | one a in nature, and the methods for 
purifying and bringing it to a condition to be used in the 





arts, are well traced, these methods extending from Wool- 
laston’s down to the recent and highly im ¢ improve- 


ments of Deville and Debraye, by which very recently the 
largest massive bar of platinum-or rather, of iridio-pla- 
tinum—ever formed by the hand of man, namely, that 
intended to form the material for the international stand- 


ards of weights and measures, has been prepared at the 
Conservatoire des Arts et Métiers, Paris. The journals 


have recently announced that crude platinum, hitherto 
only found in disseminated grains or small nuggets, has 
been found in Russia in its rocky matrix, a curious igneous 
rock, eye | mainly of olivine. Perhaps the author has 
reason to doubt the authenticity of this notice, as we find 
no reference made to it. 

The second volume comprises copper, lead, zinc, mer- 
cury, silver, gold, nickel, cobalt, and aluminium, rather 
more than ‘the yolume being occupied by the respec- 
tive metallurgies of the three first-named metals, the 
descriptions of which—more especially of the two first— 
it is no exaggerated praise to say are given in a masterly 
manner, : 

Under lead is described most of the important com- 
pounds obtained more or less directly from the metal and 
employed in the arts, such as red and white lead, litharge, 
&e. Two if not three methods of ucing white lead are 
described, but we looked in vain for any notice of the im- 

rtant process invented by Pattinson for producing white 
Toad directly from galena, a process for some time, and we 
presume still, carried on at Messrs. Bell’s chemical works, 
near Newcastle. The desilvering process, invented by 
Pattinson also, is in this volume described under silver 
and referred to under lead, and under gold Miller’s 
chlorine process for freeing it from all the r metals, 
The sections on nickel and cobalt are good, and give in 
some detail the manufacture of German silver in its several 
varieties as adapted to various purposes in the arts. 

The metallurgic production of aluminium concludes the 
volume. We may congratulate the School of Mines upon 
this creditable production of one of its Associates, and the 
public generally upon one of the very best-of the few good 
att technical works in English that we have met 
wi 








THE THUNDERER. 

Srvce the date of our last report the scientific witnesses have 
been busily. occupied in prosecuting their inquiry. The valve 
box which was blown off the exploded boiler has been opened, 
but the results have not, of course, been made public. We 
believe, however, that the valves were not found to have received 
any injury other than might have been due to the accident 
itself, or at all events that they did not in themselves afford 
any explanation of the cause of the explosion, The remaining 
main boilers, with the exception of that opposite the exploded 
boiler, have been tested both by hydraulic and steam pressure, 
with, it is believed, satisfactory results; and it is stated that 
the safety valves above alluded to.will be subjected to a heat 
test, with the view to discover whether any jamming could be 
caused by undue expansion, 

The exploded boiler is found to be very much strained, so that 
its repair is impossible. A new boiler will have to be built up in 
position, or the ship will have to go to sea for the present with 
her existing boilers only. It is found to be patie to put in 
a new boiler complete without pulling away a great part of the 
hull; as it is, the old boiler will have to be removed in pieces. 








TRIAL OF THE Pyx.—The results of the trial of the Pyx, for the 
year ending June 30th, are given in a recent number of the London 
Gazette. Twenty sovereigns and twenty-four half sovereigns 
selected. from the packets of coin submitted, were week 
separately. The amount of variation from the standard of weight 

owed by the Coinage Act was ‘0020z. on the whole of such 
coins. They were, therefore, within the prescribed ‘‘ remedy ” as 
to weight. The coins so examined were then melted into an ingot 
which was assayed and compared with the standard gold trial 
plate produced by the Board of Trade, - There was absolutely no 
variation from the statutory standard, although the Act allows a 
certain amount of latitude in this respect. Two sovereigns were 
found to weigh 123:324 grains and 123'354 grains respectively, the 
exact statutory weight being 123°274 ins. Two selected half 
soveriegns weighed—the first 61°637 and the second 61°667 grains, 
the standard weight being 61°637 grains. The millesimal fineness 
of the four coins was 916°3, 9163, 916°5, and 916°6, the true 
standard ie 916°66 or }} fine gold and 7; alloy, to which the 
coins tested show a very close approximation. A mass of silver 
coin weighed in bulk was found to be within the prescribed 
standard, and the weight of the selected coins was equally satis- 
factory. The half-crown weighed 218°151 grains (standard weight 
218181) ; florin 175°045 grains (174°545); shilling, 87°173 grains, 

87°272); sixpence, 43°606 grains (46°636) ; three-penny piece, 
'1'838 grains (21°818); the figures in parentheses giving in each 
case the true standard weight. The result of an assay of these 
coins showed that the- fineness of each was 925, DS, 9245, 
925°4, 925°5, the statutory standard being 925, or 93 fine silver and 
& alloy. The result of the trial of the Pyx must be pronounced 
to be eminently satisfactory, ‘ 

Nisn1-Noveorop.—The great Russian fair, which sixty years 

since was transferred to Nijni-Novgorod from its ancient locality 


the meadows near the monastery of Macarieva, opens on the | les 


in 

25th of June (old style), and comes to a close early in September. 
Mr. Doria, secretary of the British Embassy at St. Petersburg, 
reports that it is calculated that a million persons visited the fair last 
year, and about 150,000 of them were resident at a time, for a longer 
or shorter period, during the fair. The valueof the merchan 
actually sold at the fair has risen from 49,000,000 roubles in 1847 to 
165,000,000 in 1874, The site, at the confluence of the rivers Oka 
and Volga, is unrivalled in the whole empire for water communica- 
tion, Between the immense market hi and the moat which 
sorrounds them is the celebrated subterrannean gallery, washed by 
the water from Lake Mestcherski, which, rushing with great im- 
petus into the gallery, cleanses it thoroughly, carrying away all 
rubbish into-the river Oka, whose level is sixty yards lower than 
that of the lake, The wholesale trade in iron, in different forms, 
amounted at the fair in 1874 to 5,557,800 poods of 36 lb, each, sold 
for 15,955,000 roubler, equal, at 33d., to £2,193,812. Tea of the 
value of upwards of 10,000,000 roubles was also sold. Along the 
banks of the lake enormous pyramids of chests of tea are heaped 
upon the ground, covered only with matting made from the inner 
bark of the birch tree. These chests of tea, called ‘‘tsibiki,” are 
so packed so to be impervious to rain or damp. Outside the ordi- 
nary wooden chest is a covering of wicker work of cane or bamboo, 
round which, at Kiakhta, raw bull-hides are tightly stretched, with 


the hair inwards. These chests arrive at 5 all dre China, having | the 


been received in barter, at Kiakhta or Maimatchin. It is these 
**tsibiki” which contain that Kiakkta, Baikhoff tea, 
whose taste and aroma are so highly estimated. But Kiakhta tea 
now encounters a formidable rival in the tea om a th: the 
Suez Canal and Odessa, as well as from England. Large sales are 
made of corn and of leather at the fair, of fruits from Persia, of madder 
and wine from the Caucasus, and of cotton and skins from Bokhara, 


‘other 





STREET TRAMWAYS.* 
By Mr. P, B, Coauuan, C.E., Borough Surveyor, Sheffield. 


‘THERE have been so many admirable reports made on the canient 
of tramways by several members of our association, that I feel 
paseie Pin hesitation in bringing it before you this morning, but 
my apology is that I find a great difference of opinion on several 

ints on which it is our duty to advise the local authorities ; and 
Pthink a discussion and interchange of ideas would be of great 
advantage to many of us in arriving at definite conclusions, The 
subject naturally divides itself into working and construction. I 

ut working first because, although the local authorities are pro- 
ibited by the 19th section of the Tramway Act, 1870, from working 
the tramways—and I do not suppose any alteratior will be made 
as to this prohibition—yet the question of how they are to be 
worked is important in considering the first laying out of the lines 
to be authorised, and also affects the form to be adopted for con- 
struction, Everything that affects the wear and tear of the tram- 
ways, and their value as a going concern, is important to the local 
authorities, inasmuch as a term is fixed, generally twenty-one 
ears, at the end of which the tramways may be purchased by the 
‘ocal authorities, anda fresh lease granted for the working of them. 
I may say at once that I am quite of opinion that long before this 
period terminates such improved eines will have been. made 
that the consent of the local authorities and Parliament will be 
obtained for the working of the tramways by other than horse 
power; and that the tramway companies will find it to their 
interest to abandon, in most cases, the use of horses for carrying 
on their traffic, With rererence to the sort of traffic for which the 
tramway should be laid out and constructed, although, by the 25th 
section of the Tramway Act, it is evident that Parliament intended 
the carrying of heavy goods on the tramways, I cannot think that, 
excepting in very rare cases, they will be used in this country for 
any but engers. Railway trucks would require a groove in the 
rail much deeper and wider than would be safe or convenient in 
the streets, or else they would require to be transported along the 
tramwayson a ‘‘ bogie” or truck, which I don’t think the tramway 
com would care to provide. Goods traffic would require 
sidings and depdts, and a staff, and organisation much in excess of 
what is required by mgers, so I think we may dismiss that 
from our consideration of the subject, The allowed on the 
tramway comes before us in the settling of the bye-laws. This is 
under the control of the local authorities, and I think it is evident 
that, as arule, in the streets or suburbs of a town, the speed 
should never exceed ten miles an hour, In laying out or con- 
structing the tramways, therefore, I should provide for passenger 
traffic only, carried on by either mechanical or horse power, at a 
speed not exceeding ten wilesan hour. One of the most important 
advantages of the tramways to the local authorities is the saving 
of maintenance of the streets, as experience shows that the heavy 
traffic uses the portion of the road on which the rails are laid in 
preference to the sides, The tramway companies consequently 
save the street authorities the greater portion of the cost of main- 
tenance of any street in which rails are laid. I conclude, there- 
fore, that town authorities should always consult their own interest 
in having a double line laid in preference to a single line in any 
street sufficiently wide to allow the statutory width of 9ft. Gin. 
between the rail and the footpath. The wear and tear at the 
points, crossings, and curves required for the sidings, or passing 
places of a single line, is very great ; the waiting of the cars at these 
places creates a nuisance and an impediment to the traffic of the 
street, All this is avoided by the laying out and construction of 
double lines, instead of single lines. In narrow streets there would 
appear to be very great objection to allowing tramways to be con- 
structed at all, but I find where double lines have been laid for a con- 
siderable distance in streets 18ft. and 20ft, wide, the balance of con- 
venience is in favour of the tramways. The convenience of the means 
of regular locomotion seems to outweigh, in the opinion of the 
residents, much of the inconvenience and interference c by 
the passage of the cars. Buta good deal depends upon the soit 
of traffic in each such case, and upon the class of houses abutting 
on such a thoroughfare. Where yas a short length of the street 
is narrow it is not always best to reduce the tramway to a single 
line at that place. Its better either to make the “up” and 
down” lines approach each other, so that, though the cars 
cannot pass ‘each other at that place, the “‘up” and ‘‘ down” 
lines are distinct, or else Jay in cross over roads at con- 
venient intervals, :so that, when necessary, the tramway 
car may take its wrong side of the to pass any obstruc- 
tion at that place. It is very objectionable to have a ‘ dead end” 
or terminus ina street in the middle of a town, and, if a a 
loop should be made so as to avoid the inconvenience of reversing 
the horses or engine, or, if this is not possible, the tramway cars 
should be run through from one suburb to another. The questi 
of working power will, I expect, come on immediately for the 
consideration of the local authorities, as no doubt any permission 
granted by Parliament will .be subject to leave being granted by 
the local authorities to substitute any other power for horses, At 
present the Locomotive Acts of 1861 and 1865 are prohibitory 
against the use of anything but horses on tramways, but in the 
following cases the use of power other than horses has beea autho- 
rised, subject to the approval of the Board of Trade and the local 
authoritiés; viz., the Wantage Tramway (Berkshire) and the Vale 
of Clyde Tramway. In 187l an Act was authorising the 
use of steam on tramways in Ireland, and in 1872, on the with- 
drawal of Mr. Cawley’s bill for the same object in England, a special 
committee was appointed, which, after hearing evidence, made 2 
long report, recommending that locomotives weighing less than 
six tons, making no sound from the blast, and consuming their 
own smoke, be permitted to travel at the ordin: speed of vehicles 
drawn by horses, The report further says: ‘‘ The committee do 
not think it advisable to make any recommendation as to the 
employment of steam on tramways, but that they have received 
evidence that the trol and stoppage are at least equal to that 
over the ordi tramway cara drawn ly horses, while 
thers need not be any noise greater than that produced by the 
movement of the car.” Since then great improvements have been 
made, and several engines have been tried and used with more or 
is success. . The most a that have been tried in this 
country are that of Mr. es, of Loughboro’, near Leicester, and 
that of Messrs. Merryweather, of London. The former is noise- 
less, and emits no steam—which is condensed—and the tank must 








‘be emptied at the end of each journey, The weight is about six 


tons, on 4ft. wheel base. It is not satisfactory, however, to see 
the driver on top in a position in which, though it may be best for 
seoing the road, he cannot sée the water gange, so that there is a 
risk of the water potting too low, on a gradient of one in twenty 
or thirty, when the engine is considerably tilted. But this and 
jections which showed themselves in its experimental 
working on the saenvens through Leicester, can, I think, be got 
over without much difficulty. Merryweather’s engine is much 
lighter, and appears to be all that can be desired, with the im- 
portant exception that the steam escapes in a way that is objection- 
able in this country. In Paris this is not considered such an 
objection, and several are at work on the street tramways there, 
and I have heard, give satisfaction. Other steam engines have 
been tried on tramways at various times, such as Perkin’s engine, 
tried on the Brussels tramway, and Downe’s engine, tried at Bir- 
kenhead, but I have not heard that the trials have been satisfactory. 
The steam car built by the late Mr, Grantham, and tried several 
times on the tramway in Vauxhall Bridge-road, has been modified 
and tried at Birkenhead, but I cannot think that it will ever suit 

e ies of tramway traffic to have the steam power 


in the car ; I don’t think this combined tramway car and 
engine will be , even if it were much more perfect than it 
is now. Several other systems besides steam engines have been 


tried for tramway traffic. Probably the best as yet is that of 
Mekarski, which is propelled by compressed air of 25 atmospheres, 
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stored in eight iron reservoirs from 12in. to 16in. in diameter, 
and connected _ ae other. 
ption rough water 

d in a tank a! pe neta ey aoe 
g expansion and reversing gear. 

An engine also on a system of compressed air is that by Moncrieff, 
w, and Major Beaumont is bad -o dy & the same 

these, of course, require a stationary engine to fill 
Ghar many supereshnstonm, { to=tbd ot coped Go ool eslan’ power 
ey may su : ould no see ani wer 
por peer 80 m4 if it pay not for the gd made in 
su es as Hughes’ or Merryweather’s. regard to the 
question between horse power and steam, which only 
ects corporations so far as it shows what ¢fforts will be made 
to obtain authority to make the substitution, I may mention that, 
tramway car 
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olding -six passengers. This entails a capital expenditure 
of, say, £450 for horses and harness, and about £200 for stabling. 
&e., so that the first cost of the engines and necessary sheds and 
fitting shops would be about the same as for horses, &c. The cost 
ef these horses, storing, &c., and depreciation or renewal, would 
not be much less than between £600 and £700 year, and it is 
evident that this is more than double the cost of an engine capable 
of doing, on an average, the same constant work of, say, fourteen 
horses a day. But the question of what it will cost to keep one of 
these engines in repair, with all the knocking about caused by 
constant stoppages, and the sharp curves and points, and crossings, 
is one that cannot be well estimated. It is evident, however, that 
the introduction of steam on tramways will lead to a much greater 
extension of tramways along suburban and country roads than is 
possible where animal power only is allowed. I now come to the 
second branch of the subject, viz., the construction of the tramways. 
The introduction of steam power will, in my opinion, give the coup 
de grace to the system of using longitudinal wooden sleepers for 
the rails. It might be said that this is contrary to our experience 
on railway permanent way, but I think it is not so. In railway 
permanent way the block or rigid system was admirably adapted 
to the traffic expected at the time. It was only the greater > 
of twenty and forty miles an hour that showed the necessity for a 
more elastic road. The jumping and hammering caused by such 
speeds shook the rolling stock to pieces on a perfectly rigid road, 
but when the speed is limited to ten or fifteen miles an hour, there 
is no such vertical motion in the carriage, except when the rails 
are out of level, and except at the joint of the rail. If perfectly 
rigid bearing is best for the tramway traffic, which does not exceed 
ten or fifteen miles an hour, there is no doubt, however, that with 
steam engines the average speed will be increased, and the joints 
of the rails laid upon longitudinal sleepers will give way much 
quicker than they are now seen to give way on the tramways laid 
on timber. I don’t know that any system of permanent way is 
quite satisfactory, even on railways, and the same remark applies 
much more forcibly to tramways. Jn the timber system, as laid 
in London, Liverpool, Middlesbrough, Dublin, and other places 
(including part of the Leeds tramways), I think the construction is 
unsatisfactory, because the road is elastic, and, though there are 
iron plates under the rails at the joints, a depression of the rail 
and a jolt of the car is generally to be found there, and this would 
be worse with an increased speed. Besides, I don’t think the 
——— sleeper properly holds the side fastenings generally 
to clamp the rails to the sleeper. The alternate wet and dry 

so near the surface of the road must have a prejudicial effect on 
the timber, and particularly at the curves where the timber has to 
receive vertical cuts, an inch or two in depth, in order to bend it 
round, to correspond with the required curvation of the rail. If 
cross timbers could be used, I should think a satisfactory tramway 
might be constructed with wood, but us long as we require the 
surface of the road to be paved, a difficulty will arise, on account 
of the impossibility of bedding the paving stones satisfactorily 
where the cross timbers occur. Mr. Deacon, borough engineer, 
Liverpool, has designed a tramway which he considers specially 
for towne such as Liverpool, in which the ordinary traffic 

is very heavy. The advantages claimed by Mr. Deacon are, that a 
uniform bearing is secured for both pavement and rails, by forming 
a Portland cement concrete foundation beneath the whole street. 
The sleepers, which are ereosoted to the heart, rest upon the 
smooth surface of the concrete. The rail is of steel, and trough- 
shaped, and weighs rather more than 60 lb. to the yard, though 
the width is only 3}in.—the usual width being 4in. or 4jin. The 
depth of the flange, and consequent transverse strength, are there- 
fore exceptionally great. The top of the sleeper is formed to fit the 
trough-shaped under side exactly. Oneof the objects sought has been 
to connect the rail with the underside of the concrete foundation in 
such a manner that while full advantage is taken of the rigidity of 
that foundation, a slight elasticity is secured by the presence of 
the timber sleeper. With this end in view, a cast iron washer is 
bedded in the lower part of the concrete, and from this washer, 
a bolt is brought up 24in. above the concrete, and screwed with a 
right handed thread, and the sleeper having first been drilled 
vertically, so as to admit this bolt, is placed in position. A second 
bolt, having an eye at its upper end, and being screwed with a left- 
handed thread, is connected with the lower bolt by a large right- 
handed nut. Through the side flanges of the rail two opposite 
holes are drilled and the eye of the upper bolt having been placed 
between them, a jin. pin isinserted to connect them. By screwing 
up the nut, engaging the lower right-handed and the pe left- 
handed bolts, the rail is drawn down to its position, and holds the 
timber sleeper, which acts merely as a packing piece in position 
between the rail and the concrete foundation. ese fastenings 
are placed at every 3ft. The second object claimed was greater 
uniformity of the surfaces of the rails and adjoining setts. The 
whole of the setts, with the exception of those immediately 
adjoining the rails, are laid upon }in. of sand. The setts next 
the rail are carefully picked, and, if necessary dressed, and 
are alternate wholes and halves. The two extreme ends of the 
base of each rest upon the concrete. The stability of the whole 
pavement is further insured, and it is expected that the surface 
water will be prevented from penetrating to the sand, or to the 
slee| by ing the joints with a bituminous composition. 
With the object, on the one hand, of obtaining a larger tread for 
the tram wheels, and, on the other, of reducing the inconvenience 
to ordinary traffic inseparable from the existence of a broad iron 
rail, the ve and the wheel flange is placed in the middle, and 
thus, while the tread and life of the wheel are increased, the width 
of the rail is, as already stated, reduced to 3}in. I consider Mr. 
Deacon’s system to be very ingenious, but I don’t think a timber 
sleeper 3in. wide (even though it may be Gin. or 7in. deep), can 
ibly make a permanent job, particularly when it is cut about 

‘or fastenings, and at curves. sides, it would cost as much to 
tighten up these fastenings as it would to put in new fastenings 
on the ordi system, and I don’t see any equivalent advantage 
in the additional first cost. I should gladly support any scheme 
for reducing the width of the rail to a minimum, but I am com- 
led to object to the groove in the centre of the rail, because 
don’t see that any advantage is given sufficient to compensate for 
the additional haulage power required for pulling the cars on this 
form of rail. With the bearing surface of the wheel on one side 
only of the flange, the groove, to a certain extent, cleans itself, 
but with the bearing surface on both sides, the flange wedges dirt 
and dust into the groove. I have formed a very favourable 
inion of the plan recently submitted by Mr. Souttar to the Man- 
hoster Corporation. This may be described as a tramway laid 
with steel rails fastened by side fasteners to a continuous timber 
sleeper, and this laid upon cross sleepers embedded im Portland 
cement concrete. Considerable improvements, however, have been 
made in the rail fastenings and sleeper, as ordinarily used in this 
system. The objection to all side fasteners is that they keep the 
paving stones away from the rail, thus leaving, between the stone 
and the rail, a hole or interstice, and as these fasteners are very 
uent, there being 14,000 of them in a mile of double way, it is 
ident that these holes must be a great nuisance. This diffwalty, 





as the fastener, is met by a slight modification of the rail. 
The beneath are brough' thickness 
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gouging t 
the fastener is driven in flush wi 
of rail, and thus the paving ston 
rail. The same improvement in the rail meets the difficulty as 
regards the bracketing of the cross sleeper to the longitudinal. 
Instead of using cast iron brackets, bent wrought iron y,in. thick, 
spiked in counter-sunk holes, are used, so that the bracket is 
fastened without leaving any projection whatever. Cross sleepers, 
narrow on the and wideni 
which is ex to prevent 
quently complained of on roads, constructed on this principle, but 
in the ordinary way. I now come to the various systems of 
nt way for tramways, in which all the parts are of iron. 
me of these have longitudinal iron bearings; such as 
Dowson’s used at Madras. and Livesey’s, used at Buenos Ayres, 
in which I think, among other objections, the longitudinal sleeper 
has not sufficient bearing on the foundation, and a recent invention 
of a Mr. Barker, which is the best of this class. This isa cast iron 
trough, on the continuous bearing principle, and may be described 
as turned over, and the bottom of the trough (being the upper 
surface when laid) formed so as to receive a T rail. t am afraid 
the fastening proposed, mamely an iron key through the web of the 
rail and the cast iron, is not pe satisfactory. I think also that the 
lip of this trough, one-half inch thick, which forms the foot, as 
leid, is liable to be broken by the paving stones when rammed close 
to the rails, and then we have the objection to all ‘longitudinal 
bearers of cast iron, namely, the number of joints and consequent 
fastenings, and the difficulty that arises in the slightest deviation 
of the rails from a straight line, consequent on the curvature of the 
road or route of the tramway turnouts, &c. Of other systems of 
iron permanent way, we have that of Cockburn Muir, used at Monte 
Video ; Nismann’s, laid, I am told, in part of Vienna; and Kin- 
caird’s, which has been very much used in this country, having been 
laid in the Leeds, Sheffield, Bristol, Hull, and Dewsbury and Batley 
tramways. In Leedsit is laid side by side with the portion of the tram- 
way laid on longitudinal wooden sleepers, and shows great economy 
in cost of maintenance over the wooden system. Kincaird’s system 
as first laid at Sheffield four years ago, was fastened by means of 
spikes vertically through the rail into the wooden plug 
inse: in the cast iron chair, but this was found to be a very bad 
style of fastening, as the tops of the spikes wear off, and there is 





difficulty in renewing them ; but the objection can be obviated by 
the use of side fastenings, driven into a wooden plug inserted 
horizontally into the chairs, and clamping down the rails. The 
chairs are of such a form as to give a good broad support for bear- | 
ing on the concrete foundation, and at the same time allow the 
concrete to be bedded through and around the chair, so as to make 
a true block road. The chair and concrete when properly laid | 
form one solid block. This sort of support suits admirably, not | 
only in the straight road, but also in all curves and points and 
crossings—and it is so easily repacked with te, that I don’t | 
think any failure in the road ought to be allowed, even at the | 
joints with high speeds. The rails I am using now are of steel, but « 
it may be a question whether on steep gradients they will give suffi- | 
cient bite for tramway cars descending. The points generally used 
have been too short, and even lengthening them to 8ft. is, not 
sufficient. A point that can be acted upon by the driver of the car | 
as he approaches, so as to enable him to take whatever road he | 
wishes, would be a great desideratum. I believe several have been 
tried, but none are satisfactory. Before concluding these discur- | 
sive observations ona matter to which my attention has been | 
directed, as borough surveyor of Sheffield, I should say that I have | 
urposely omitted any remarks on an important part of the subject 
in which municipal officers have to advise their respective corpora- | 
tions, namely—the terms on which the required consent of the local 
authorities should be given before the parliamentary sanction can 
be obtained. I do not pro to give an opinion on this subject. 
The corporations of Sheffield and Bristol are, I believe, the only 
ones that have laid the tramways down at their own expense, and 
different circumstances as to time and place may affect the question | 
in various ways. It is a fair subject for discussion, and involves 
many weighty considerations. I wish only to say, that I think | 
tramways have proved to be a very im 
in the towns in which they have been laid, that the contributions 








rtant public convenience | ®! le. 


SYERS’ “RELIANCE” PUMP. 

THE accompanying engraving illustrates a neat little pum 
recently brought out by Messrs. P. R. and A. E. Syers, of Man 
chester. The cylinder, valve chamber, and air vessel are cast in 
one piece, and are bored out in one setting. The piston and 
valve rods are of steel, and they work through gun-metal glands. 
The pump valves and seatings are of gun-metal, and the ram 
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works through a brass bush. The valves are all readily acces- 
i This pump is extremely convenient for readily filling 


boilers which have been standing or blown out. When used for 


to the rates, and maintenance of the roads, made by the companies | this purpose, a winch is fitted on to the crank shaft at the part 


working the tramways,are matters of importance to the local 


shown in the cut, and the pump may then be worked by hand. 


authorities, and I think it is in their interest generally to encour- | The engraving sufficiently explains the construction of this useful 


age the extension of these undertakings, not only in the laying of |jttle machine. 


them down in the first instance, but by assisting the development 
of a more satisfactory and profitable mode of working. 








From India we hear that Mr. Wren, a sub-engineer in the Bengal | 


Public Works Department, has committed suicide at Bettia, and 
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that Mr. J. H. Wait, civil engineer, of the Bhownuggur State, | Grante and Dates of Provisional Protection for Six Months. 
committed suicide on the 27th of June. : | 


SreaM HAMMERS AT THE CENTENNIAL EXHIBITION, PHILADEL- 
PHIA.—In the British section Messrs. B. and 8S. Massey, of Man- 
chester, England, have an exhibit which with a few notable ex- 
ceptions do much to redeem the British display of heavy machinery 
from the insignificance which characterises it. The Masseys have 
for many years been leading manufacturers of steam-hammers ; in 
fact, they have made it a leading branch of their own business, 
They exhibit no less than ten of their hammers, of different sizes 
and two working models, one of which is constantly at work, and 
runs at a speed of nearly 500 blows a minute. Of the full-sized 
working hammers, five are at work—the smaller sizes; the larger 
ones take rather more steam than the department can spare at 
present, till they get their extra boilers, now in course of con- 
struction, at work. All these hammers, large and small, are double- 
acting, and will strike lightly or heavily. quickly or slowly, long or 
short strokes, and “elastic” or ‘‘ dead” blows, as may be desired 
for the work in hand. Large hammers are usually made to work 
“by hand” only ; but the smaller ones are generally constructed to 
work both “‘self-acting” and “by hand.” This construction has 
been found to be very valuable and convenient, and is fully 
approved by machinists. It is of the simplest and most efficient 
kind, and works without any jar or shock. The largest hammer in 
the exhibit has a falling head weighing 5600 Ib. What the weight 
of the blow must be of such a head of solid iron, driven downward 
to make its blow by steam-power, can be readily considered. It is 


an exceptionally bold and powerful machine, and weighs about | 


twenty-five tons, without the heavy anvil block against which it 
works, The Masseys have made nearly a thousand of these titanic 
Lammers, and have usually about 100 of them in course of manu- 
facture at their works in England. Those they have on exhibition 
are Ia seme yd suited for use in all iron and steel works, and are well 
calculated to do any work of the kind required by shipbuilders, 
railway carriage builders, wheel makers, ship-smiths, file makers, 
cutlers, spindle and flyer makers, copper-smiths, gunmakers, 

They are also specially adapted for crank bending, bar straight- 
ening, pig iron breaking, and for all work in the smithies of 
collieries, mills, &c. Great strides have been made in steam 
hammers, as is easily seen in the fine exhibit in question, which is 
not only of a very high character, but far more extensive than any- 
thing of the kind exhibited even by the machine tool makers of 
the United States, If any visitor to the Exhibition, more than 
ordinarily curious, desires to test these hammers, he can easily do 
so by laying a finger on the anvil block. The man in charge will 
bring the head down at first with the utmost delicacy, as softly and 
as tenderly as the most ardent of lovers would Jay bis finger on the 
hand of his lady-love. But he will gradually increase the weight 
of the blow till it becomes decidedly objectionable, and a mere 
matter of how long and to what extent endurance will suffer it. 
One extra increase of | now and our inquisitive friend from the 
peacrypr | would see his finger in a new shape—just about the thick- 
ners of the epidermis which covers it, and spread out like a sheet 
of light pie-crust. Better not try it, gentlemen.— New York Times, 


| 





2797. Improvements in KeyLess Repeatinc Watcues, Alexander Melville 
Clark, Chancery-lane, London.—A communization from Ami Louis. 
Junod-Pattus, Paris. 

2801. Improvements in Reapinc and Mowrxe Macuines, Edward James 
Coleman, Brixton, Suney, and Frederick Joseph Bird, Stroud, Glou- 
cestershire.—A communication from George Pye, Hyde Park, Norfolk, 
U.8.—8th July, 1876. 

2803. Improvements in Sasu Fastenixos and other articles of a similar 
nature, James Greenwoed, Holloway, London, 

2805. Improvements in Furnaces to be used in the manufacture of 
chromates, James Mactear, Glasgow, N.B. 

2897. Improvements in Biocks for Buirpinc Purposes, James Wood- 
house, Woolston, Southampton —10th July, 1876. 

2811. Improvements in Imp_ements for the cultivation of land by steam 
power, Thomas Robert Hay Fisken, Leeds, Yorkshire. 

2813. Improvements in Lamps and in Lampe Stoves or Cookixe and 
Warmino Apparatus in which mineral oil is burned, Edward Alexander 
Rippingille, Holborn, London. 

2815. A new or improved process for Extractinec Meta.uic Zrxc from its 
Ores and Oxipes, aud improvements in furnaces or a tus con- 
nected therewith, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Frank Laurent Clerc, Bethlehem, Pennsylvania, 

J.8 


2817. Improvements in Lenses and in the means employed for manufac- 
turing the same, James Couper, jun., and William Haden Richardson, 
Glasgow, N.B. 

2819. Improvements in Brusnes, specially useful for hair and clothes 
brushes, James Raper, Old Ford-road, London. 

2821. Improvements in Macreto-ELecTRic and ELECTRO-MAGNETIC appas 
ratus or machines, Geminiano Zanni, Highbury, London. 

2823. Improvements in Reapixe and Mowino Macuines, William James 
Burgess and Charles Thomas Burgess, Brentwood, Ersex. 

2825. Improvements in Martino, and in apparatus employed therein, 
Hen oulli Barlow, Manchester.—A communication from Nicolaa 
Jeuah Galland, Paris. 

2831. Improvements in WarTer-meters, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Francois Larmaraud, 
Paris.—ilth July, 1876. 

2845. Improvements in Cortina Toot Horpers, John Paterson Smith, 
Glasgow, N.B. 

2843. Improvements in Canisters and Caxs for poling = varnisher, 
_ other liquid and semi-liquid substances, Samuel Eyles, Worcester- 


2 5 

2£45. Improvements in Rattway Covptixos, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from James Charles 
Mitchell and Charles William Roby, Lancaster, U.S. 

2847. An improved combined Hames and Horse Coiiar, Alexander 
Melville Clark, Chancery-lane, London.—A communication from William 
Robinson, Newburgh, U.S. 

2849. Improvements in Tozacco-cuTTIxG Macnines, Robert Legg, Eagle 
Wharf-road, Hoxton, London.—12th July, 1876. 

1189. Improvements in Governors for steam engines, water wheels, 
turbines, and other motors, Carl Pieper, Dresden, Saxony.—A commu- 
nication from Dr. Rudolf Proll, Gérlitz, Prussia.—16th March, 1876. 

1977. Improvements in means or apparatus for the manufacture of 
Paper Purp, Nicholas Berriman Downing and John Edward Hughes, 
Lambeth Hill, Queen Victoria-street, London.—& communication from 
John Wesley Dixon, West Manayunk, U.8.—11th May, 1876. 

2185. An improved liquid compound or composition for Bronzino 
Coprer, Brass, Zinc, anc other metals, and for preventing the dis- 
colouring of gold, silver, and other metals, Louis Joseph Roucou, 
Birmingham,—24th May, 1876. 
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2443. na 2g pan Devices for ATTacuinc-Braces or Suspenpers to 
Looten ins 13th Ju June, ten “% Great W 
2681. Tupeoventanin & in Tei ctliwas and in the nance employed for 
that purpose, William Morgan-Brown, Southampton London. 
—A communication from Alfred Amand Théodule Glacgon, Chaussée 
d’Antin, Paris, —26th June, 1876. - 
2689. Improvements in the a oN of iy Piates, Gerard 
psa pet von Lona ay aang Germany. — A communication 
Messieurs Asbeck, . haus, Eicken, and Aide, Hagen, 


cermin. —29th June, te 
piped yeas for ‘Lunnicaring, SrxDLes, Swarts, and 
other surfaces su! riction, George ickney, near- 
tela, Not —30th June, 1876. 
2728. Improvements in TeLL~-TaLE{CLocks, William Charles Smeaton Clark, 
ait tare ie ray's-inn-road, London, 
provements in the manufacture of MeTaL HaNpDLes, and 
* “the means a fixing the same to Raines forks, and other similar 
articles of cutlery, William Levesley, sen., Bow-street, Sheffield, and 
William Marshall, sen., Tapton, near Gheticld. —Brd July, 1876, 
2784. Improvements in PapeRr-currine Macuinzry, Robert sone, 
pton-buildings, London.—A communication from Er 
Schlenker, Buffalo, New York. 
2736. a6, Beaprovenents in Fornaces for Roastina OREs, William Robert 
London.—A communication from Henri 
pee ane ry Melbourne, ‘Australia. 


3 Improvements in PLEATING Macurnes, Charles Grey Hill, Notting- 


2742. Improvements in the manufacture of Exriostves, Samuel Joseph 
Mackie, Camille Alphonse Faure, and George Trench, Faversham, Kent, 
—4th July, 1876. 


2746. A new apparatus or Gavak for showing by electricity the d a 
quantity of water in a tank, cistern, or other 
to give alarm if the water should be reduced below a certain d 
attain a higher level if required, Julius Sax, Great rente dep or 
Bloomsbury, London. 

2748, Improvements in PrepariIna WovEN Fasrics and Yarns of Corton 
or other vegetuble fibres for being dyed or printed, James Morton, 

Dumbarton, N. 

2750. An improved Exectric Brake for subduing and arresting vicious 
or runaway horses instantaneously, Frédéric Faucher, Paris, 

2752. Improvements in the construction of Daivine Cuarns for 
machinery, William Robert Lake, Southam -buildings, London.—A 
communication from William Dana Ewart, Chicago, U.S. 

2756. a ay hog ps in the StarxrinG Gear aud Governors of Steam 
Enornes, Geoe. Low, Ipswich, Suffolk. - 5th July, 1876. 

2758. Improvements in apparatus for Licutino, HeaTine, and Cooxine 
pu , Jokn Lewtas, Manchester. 

2760. mprovements in Screw Stocks, John George Hammond and 
Thomas Trenery Lecher, Birmingham. 

2762. Improvements in apparatus for PREVENTING Guaups from Fate 
Orr | Rattway CARRIAGES, pene | Systermans, Bru 

2764. Im ts in the t of Stance Manure and in the 
manufacture of paper, William Frederick Nast, New York.—6th July, 








2766. A new or improved means of constructing Streets, Roapways, or 
2768 Tp Sigismund ge ge Glasgow. 
om n e t 


ueux, Boulevard Saint Denis, Paris. 





e of Lace, Eugtne Adolphe 





arto. 3 rovements in apparatus for Grinpina Twist or other DriL1s, 
Emil Baumgarten, Glasgow. 

2772. Improvements in Wasuine and Wrinorne Macurngs, Robert Looney, 
West Hartlepool, Durbam. 

2776. Im ements in the Proru.sion of Vesseis, Charles Ross Simey, 
om ial nd, Durham. 

ts in the facture of Sucar, and in a tus to 

od used for this purpose, Charles Haughton Gill, Christian-street, 


London.—A communication from Carl Boegel, Brieg, Russia. 

2780. Improvements in the Permanent Way of Rartways, Robert Duna, 
Wylam-on-Tyne, Northumberland.—7th July, 1876. 

= —— m Router Skates, George Beadle, Boughton-Mon- 


ent. 
2784. An improved machine for Cvtrmne Screws and Sprrau Moutpinas, 
Robert Henry, Perth, N.B. 

2786. Improvements in TRACTION Eyotnes, John Coulson, Stamford, 
Lincolnshire. 

2728. ae in Bencn Sawina Macutnery worked by hand or 
power, William Blackett, Haigh, Oldham, Lancashire. 

2790. ae pn in RattwaY BRAKE apparatus, part of which is 
applicable generally as a steam pump, Edward Dunning Barker, Bed- 
ford-row, London. 

2792. Improvements in the process of ConpEensatiun of Stream, John 
Edward Remfry, Fancy-lane, Culcutta. 

2794. Improvements in Pneumatic and other Hammers and Stamps 
actuated by rotating shafts, Daniel Longworth, Birmingham. 

2796. Improvements in SigNauuina on Ratways and in apparatus to be 
joa | n connection therewith, James Judge, Bishop Auckland, 


‘ham. 

2798. Improvements in Locxs or fastenings for bags and other similar 
receptacles, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Bernard Steinmitz, Paris, 

2800. a mechanical arrangements for Hooxs or CovupLinas, 
Edward James Coleman, Brixton, Surrey, and Frederick J h Bird, 
Stroud, Gloucestershire.-— A comm Poole, 

ton, U.8.—8th July, 1876. 

2802. Improvements in "Lupricatina the Brartnos of Axies of Coa 
Horcues and other similar vehicles, and in the “P tus or means 
employed therefor, Archibald Baird, Glasgow, and i Ibert McPherson, 
Hurlford, Ayrshire, N.B. 

2804. Improvements in machinery for Scourtnc Neepies and kyitting 
pins, a for other like purposes, Richard Bennett, jun., ditch, 


2806. Improvements in the construction of a tus to be applied to 
Corron Macuinery for collecting the dirt and extraneous matters 
therefrom, Samuel Crossley, Todmorden, Yorkshire. 

2808. Improvements in CHarcine and Firina Heavy Guns, and in the 
Tr ' or apparatus employed therefor, Robert Catanach Smith, 

28u9. Improvements in and applicable to CLoe ae and in apparatus 
effecting the same, Robert John Jones, Live 

2810. Certain improvements in Steam ENGINES, tdeord James Coleman, 
Hyde Park, Norfolk, U.8S.—A communication from Hiram Stevens 
Maxim, New York.—10th July, 1876. 

2812. Improvements in Cigar and other like Cases, Henry William Dee, 
Sherwood-street, Golden square, London. 

2814. Improvements in Compounpb Pumpinc Enaines, Henry Davey, Leeds, 


orkshire. 
2816. Improvements in Cartaipcss, which im ements are also applic- 
purposes, John Henry 


able to oxp) losive Projectiles and other simi 
7 s-inn-fields, London.—A communication from Ernest 


cation from Samue 


—. 


2818. a in machinery or cones for oan earns 
Was ompson, W and cleaning and rating 
bar whe ae, Wolverhampton, Staffordah , and onatice Lemna, 
arwic 


2820. few ne on NO TANK Cans for oil “and other liquids, Benjamin 
Joseph Barnard Mills, 8 , London.—A communi- 
cation from Charles Ariel Munger, New York. — 

2822. Improvements in Grease Boxes, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Jose h Schiffers, Dortmund. 

2824. Improvements in Gas Enaiyes, and in prow oleae connected there- 
with, Charles Linford, Leicestershire. 

2826. Improvements inthe method of and a tus for Forcine the 
Woot or other Fisre into the Ciacte of Nopie’s and other Comss, 
John Eastwood, Spring-gardens, Bradford, Yorkshire. 

2828, Improvements in machines for Hogino and THINNING OUT TURNIPS 
and other root crops, part of said improvements being applicable to 
other horseshoes, John Thompson Milson Hircock, Upwell, Cambridge- 
shire.—1lth July, 1876. 

2832. Improvements in apparatus for Scorina the game of BiniiarpDs and 
other games, William Walton, Manchester, 

2834. Improvements in Gerrine Breakina, and Biastine Coat or other 
materials by means of the bursting of cartridges by ~ lication of 
ws, ex ve earths, and other substances, Samuel Mi , Notting- 


2838, Improvements in Screens for screening coal and other material or 
materials, and in “‘ shutes” or a) tus connected therewith, Charles 
Buckland, Swanséa, Glamorganshire. 

Improvements in Sarety Vatves, John Dickinson, Sunderland, 

urbam 

2841. Improvements in machinery for Prerartna Fiax, Hemp, Jute, 
Woot, and other fibrous substances, John Good and Thomas Lawson, 
Leeds, Yorkshire. 

2842. Improvements in Rotary Co.rour Paintina Macuinery, James 
Dobson and Arthur McCardle, Edinburgh. 

2844 A new or a ats process of Rerinina and Conpensine Iron or of 





condensing steel, and new or im means and apparatus for 
ing out such process, John Henry Johnson, Lincoln’s-inn-helds, 
on = on.—A been — Ww v1 Poe tnt coaymer U.S. 
. Improvemen LIND ROLLERS ani e apparatus and fittings 
for the same, Henry Berkshire 


2848. Improvements in ieee aia pplicable to cranes and other 
es for lowering weights, Williatn Matthews, Westminster- 
chambers, Westminster, London. 





2850. — 't of SELF-REVOLY- 
ING Hat 


construction and 
sBamonsy Robert Hope aston Mantas Hast Retiord, Nong 
ham.—12th. July, 1 1876. 
bg “os in the construction of Fuurs, Henry Callas, Reading, 


2853. Improvements in machinery or meng ee wey Sewine Boots and 
Suozs, William H Henry Beck, hong mea Lond 
provements 





. Im) ts in Sreerinc Gear for ng other similar 
vessels, William Brown Spencelayh and W: Rowland Taylor, 
Rochester, Kent. 

2861, A new or facture of Bricks, QuaRRiEs, and TILEs, 
Thomas Johneon, Dudley, Worcestersh' 

2863. An im: d of Cicaretres without tobacco, Jeanne Fos, 
aga ante 





ng Paris. 
improvement in Sourraires and Srups, Albert William Jones, 
Camden wn, London, and Harvey Chamberlain, Hamsell-street, 


ssf ie mn immproved Watt Prorector to be used with eat, Sa 
—- Barons Northcote, Heathfield-road, Handsworth, 


ements in Envetorrs or “hairs” used in extra 

from 0! ous seeds, and in oil-cake making, Samuel Stokes 

and Charles Benson, Hull, Yorkshire, 

bas be Rx perheaconay in apparatus connected with Borers and Furnaces 

effect economy in the consum tion of fuel, John Thomas, Middles- 
brough, Yorkshire.—13th July, 1876.‘ 
mprovements in the method of VenTiLatinc Hats and other 
es for the head, Thomas James Bowman, Rheidol-terrace, 
Islington, London. 

2879. Improvements in Avupiste ALarms for Sars, ‘Edward Alfred 
Cowper, Great pennies nce Westminster, London. 

2881. Improvements in Stream Generators, Robert Renshaw, Man- 
chester.—A communication from David Renshaw, Norfolk, U.8. 

2883. Improvements in machines for the manufacture of ENVELOPES, 
William Morgan Brown, Southampton-buildings, London.—A commun- 
nication from Maro ag sage Chapman, Hartford, U.S. 

ber bee in thi of Forks, Henry | Nicholson, 

effie 


2887. Improvements in the manufacture of Bricks, Siass, and other 
articles made of clay, and in means or apparatus | employed therein, 
Benjamin Joseph Barnard Milla, 8 London,—A 
communication from Michel Poletti, Fribourg, Switzerland. 

2891. Improvements in Brick and T1Le-MAKING Macuings, Peter Jensen, 
Chancery-lane, London.—A communication from Mattheus K. Muchin, 
Riga, Prussia. 

2898: Whappovenedita in the treatment of Perroteum Ors and in the 
pemabeeeere of candles and soap, Julien Thellot,,Cannon-street Hotel, 

ndon, 

2895. Improvements in Lusrication and in the means employed there- 
for, Jonathan Aldous Mays, Gresham House, Old Broad-street, London. 

2897, Improvements in Mecuanism or apparatus for feeding "fael into 
furaaces, fire-boxes, and fire-grates, James Milward Holmes and Henry 
Lea, Birmingham. 

2899, Yospwovenionts in apparatus to Facinirate the WitapRawat of 
Non-sERateD Liquips from decanters and other like bottles without 
tilting or handling such bottles, Johann Maximilian Plessner, Golden- 
bg ae London,—14th July, 1876. 

3. Improvements in Looms for Waavine, Joseph McCabe and John 
Walker, Droylsden, Lancashire. 

2907. Improvements in machinery for SHARPENING Saws, Samuel Cock, 

ua, re.—A communication from William Landon, Covel, 


2911. Imprevements in Boxes or cases for the preservation of food and 
other. articles or materials, William Robert Lake, Southampton-build- 
>) leonden. —A communication from Amieux Brothers, Paris.—15th 

‘uly, 1 

2913. Improvements in the manufacture of Kryiess WatcHes, Henry 

Matthew Robottom, Liverpool. 


oil 








= fgg Smoke, Charles Mace and John Brewster, Sunderland.— 
st > 
2741. Pate Presses; Samuel sii Johnson, Lea Bank Works, Stratford. 


ncis Thomes Bond, Gioucester. 

Robert Fong: Pattinson Buck, Dalston, 
and Fergus Pattinson, Carlisle.—5th J nist. # 

2765. Kwitrinc Macarvery, William Renken Lord-street, 
ts : ag. communication from Moses arshall, Lowell, U.S.—Tth 

ant 187! 
5. REAPING Macutnes, William Robert Lake, Southam: -buildings, 
—A conimunication from Samuel hag as Eg July, 1876. 
eg oo go hag , Edward Alexander Rippingille, Holborn, London.—1lith 
‘uly, 18 

2839, 17 Macurnts, Harvey Klapp Flagler and Theodore Stafford 
Very, Massachusetts, U.S.—A comm from Hazen Jay 
Batchelder. 

2845. Raiway Covur.ines, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from James Charles Mitchell and Charles 
William Roby.—12th July, 1876. 

2864. Gorprne Fixrs, William Spence, Quality-court, Chancery-lane, 
London.—A communication from Elias Ruth.—13th seh iule, 1976. 

2909. Steam Boiters, William Philips Thompson, Lord-street, Liverpool. 
—A communication from Valerius Duke Anderson,—15th July, 


1876. 
2987. Cutna Grass, &c., Alexander Melville Clark, Chancery-lane, 


. London,—A communication John Baptist Vogel and William Lloyd 


Bowron. —18th July, 1876, 

1135. Cock, Emile Japy, Boulevard Saint Denis, Paris.—A communication 
from Constant Daillier. 

1139. Governors, Carl Piepér, Dresden, Saxony.—A communication 
from Dr, Rudolf Proll.—16th March, 1876. 

1165, CoLLEcTING Money, &c., William Griffin, Leeds, 

1175. Screw CouPLINGs, ‘&e., John Guy Wilson, Manchester.—A commu- 
nication from Franz Anton Stirth and Charles Steinhaus. 

1176. Propuctne Oxipe and Cutoripe of Zino, Hartley Kenyon, 
Wi gton.—18th March, 1876. 

11838. Dryino Sewace Devosir, &c., * he inaan Hatcham Ironworks, 
London, and Henry Jackson, Leed 

1186, Preservina Woop or TIMBER, ‘William Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from Hector Sainsbury.— 
20th March, 1876. 

1208. REFRIGERATING Arr, &c., William Mort, Fenchurch-street, London. 
A communication from Eugene Dominique Nicolle and Thomas Sut- 
cliffe Mort.—2lst March, 1876. 

1216. Takrne the True BEARING, Ling, and Dimension of the Wiptn of 
the Human Foor, Richard Nicholls, Gayton-road, Humpstead. 

1221, Roiver or Rink Skates, George Lowry, Salford. 

1225, Furnaces and Boers, Joseph Strong, jun., and Anthony Strong, 
Barrow-in- Furness. 

1226. SewinG Macuines, William Robert Lake, Soutk ti 
a A communication from Mary P. Carpenter. —22nd March, 


tilda: 





1876. 

1239. Braces or Suspenpers, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Edward Drucker, 

1244. Fast enino Nuts, Francis Ley, Vulcan Ironworks, Derby. 

1248. Compine WooL, &c., Daniel Sinith and Isaac Bailey, Keighley. —23rd 
March, 1876. 

1260. SKATES, Augustus Collingridge, Gracecshurch-street, London. 

1263. Rotter and Ice Skates, Joseph Wilman Wood and William Henry 
Shakespear, Liverpool. 

1272. Fasrenincs, Henry Walker, Birmingham. 

1274, STaBLE Firrinos, Arthur Pye-Smith, Owen Willmer White, and 
Russel Elliot, Saint Pancras- , London. 

1275, BUFFER and Brarino Sprivos, William Lockwood, Burngreave- 
road, Sheffield.—24th March, 1876. 

1282, TREATING Musica {NSTRUMENTS, &c., John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Gilbert Alfred 
C 





2915. Improvements in Hypro-extractors, Thomas Coleby, Manchest: 

2917. ek time trp in Carriaces, Charles Thorn, St. Giles’ Gate, 
Norwic 

2919, Improvements in watenad. for insuring the ComsBustion of Smoker, 
William Cordingley, Wakefield, Yorkshire. 

2921. Improvements in a atus for SIGNALLING and telegraphing from 
ships and other places, Griffith beaten Chancery-lane, London. 

wenn poe ei ee pe from op ~y von O . i ee yoy “ 

An improved and apparatus for Convertine Peart in 
coke or charcoal, Ffosotee D Demetrius Spartali, Liverpool. 

2925. Improvements in the construction of Tricycies, George Rowles and 
Charles Rose, Uxbridge, Middlesex.—17th July, 1876. 

2927. Improvements in the method of and apparatus for learning RoLLER 
Sxatino or skating, Christopher Longbottom and Peter Harris, Brad- 
ford, Yorkshire. | 

2981. I ts in and ted with a and in apparatus 
therefor, Edward Griffith Brewer, Chancery-lane, don.—A commu- 
nication from Carl Gustaf von Otter, Stockholm, Sweden. 

2933. New or im ay sig apparatus for Puriryina Gas, James Steel, 
Glasgow.—18th July, 1876. 

2941, Improvements in Exrecrric TeLEoraPus, ‘James Wallace Brown, 

enhall-street, London. 

2943. Improvements in the construction of ELastic Mattresses, Bristow 
Hunt. Lincoln’s-inn-fields, London.—A communication from Eugéne 
Celestin Roman, Paris. 

2947. Improvements in and apparatus for Scourine and CLEANSING 
Wootuen Ciotu, Yarns, and Wastes, and in recovering valuable pro- 
ducts from the materials which have been used in conducting the said 
be reagan, be ye Christopher Webb Smith, Barnwood, Gloucester- 
shire.—19th July, 1876. 








Inventions Protected for Six Monte on the Deposit of 
Complete Specifications, 

2062. Improvementsin Provecties for ordnance, and in the manufacture 
of the same, William Morgan-Brown, Southampton n-buildings, London. 
Fal oo. from Benjamin Berkley Hotchkiss, aris, —20'th 

‘uly, 1876. ‘ 
2973. “Tmaprovements in Paotoorarny in colours and in the apparatus for 





that purpose, William cog, tay sag London. 
cae communication from Louis Ducos Duhauron, France.—22nd July, 
2978. Improvements in Rois or rollers for wrin; g and other machines, 


William Robert Lake, 8 ra anny —A ree 
a er) George Paysan Clark, Windsor Locks, Hartford, U.8.- 
VY; 





Patents on which the Stamp Duty of £50 has been Paid. 


= PeraMBuLators, William Ashton, Warrington, Iancashire.—25th 
‘uly, 1873. 
ag Cuarr Cutters, William Richmond, Salford, Liverpool.—26th July, 


2554. TELEGRAPHIC prosour, Sir Samuel Canning, Great Winchester- 

street-buildings, London, and Edgar. James Mayor, Hammersmith, 

Middlesex.—26th July, 1873. 

2555. Sewine Macuines, Thomas Brigham Bishop, Guildford-street, 
London. —26th July, 1873. 

2574. SEPARATING ZINC, &e., Frederick John King, Bishopgate Avenue, 
London.—29th July, 1873. 

2576. ELECTRIC Teeneire, William Henry Davies and Frederic Herbert 
William Hi , London.— 29th July, 1878. 

. Firnina Carisot, cathes Mathieson, West Ham, Essex.—30th July, 


3992. ALKALI, Henry Deacon, Widnes, Lancashire.—20th September, 1873. 
2569. Cocks, Squire Farron, Ashton-under-Lyne.—29th July, 1873. 
= James Cook and George Hibbert, Richmond.—29th July, 


2582. Preservation of Foon, Bristow Hunt, Serle-street, Lincoln’s-inn- 
fields, London.—380th July, 1873. 

ca gems Merazs, Car! ‘Johan Laurentz Leffler, Sheffield. ~31st July, 

2662. TreatTinc Purrescent Matrer,, &c., Christopher Rawson, 
Swithin’s-lane, London, William Cameron Sillar, Blackheads, kent, 
William John Slater. Tamworth-terrace, oeoneny = Thomas Sipling 
Wilson, Cam terrace, Surrey.—8th segue, TS 

2605, Weicutna Ratway Trucks, &c., Rowlan ’1 William Brownhill, 
Walsall, Staffordshire.—1lst August, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 
2275. Correrep Spapes and Meta Isaiah Barker, Stourbridge, 
2994, Meta, Tunes, Theodore Prelinghuyeen Taylor, Southampton-build 
ETAL Tubes, Theodore uysen Taylor, - 

ings, London, —29th July, 1869. " sate 
Joints, Buckingham Ibbotson, Sheffield.—7th August, 1869. 


Notices of Intention to Proceed with Patents. 
yo Dyyxamometers, Hermann Killiches, Lemberg, Galicia.—28th June, 


6. 
2682. VaLves, John Som Edin —20th June, 1876. 
2695. Raisina SUNKEN Surrs ercival Davis, Frith-street 


Soho, 
London.—30th June, 187! F : 





1283, Wuiprine, &c., Liqguip SunsTances, Robert Morton, Wishaw, N.B. 

1286. Cooxine RanGes and Stoves, Albert Kidd Robinson, Leeds. 

a= yaaa Cranes, Kobert Mills, Grove-villas, Chesnut-grove 

am. 

1297. Pore Cuains, &c., Peter Hooker, St. Luke’s, and Edward Wright, 
Ball's Pond, London. 25th March, 1876. 

1200. Pauwnino, Carl Pieper, Dresden, Saxony.—A communication from 
Paul Liebe, 

1309. Lig oes &c., Caleb Tayler, Deptford-green, Deptford.—27th 
March, 

-_, ‘ke, Richard Smith, Lady Somerset-road, London,—2lsi March, 


1988. , ae Lacg, Matilda Friedeberg, Hamsell-street, Falcon- 
uare, London. 

1354, MacHInE Banps, &c., Alexander Melville Clark, Chancery-lane, 

ie communication from Pierre Ernest Gégnon. —29th March, 


1908. ~~ Pupp.iine Furnaces, &c., Alexander Melville Clark, Chan- 
bet -lane, London. — A communication from Marie Eugene Paul 
Andouin. 

1401. Grain Binpers, Herbert John Haddan, Westminster, London.—A 
communication from Edwin Ruthven Whitney and Thomas Conant. 

1402. Comune, Samuel Cunliffe — Bradford. 

1403. Worxixa Punxans, George Henry Marshall, Weedon, Northampton. 
—81lst March, 1876. 

1424. TONNELLING, John Dickinson Brunton and George Brunton, Kentish 
Town, London. —3rd re 1876. 

1484, Devivery Pirr, William Eagles, Salford.—7th April, 1876. 

1495. Rarsina and Lowerino Su1Ps’ Boats, Thomas Matthew Gisborno, 

lackheath.—8¢th April, 1876. 
1521, ExPaNDINo the Enps of Borer Tunes, William Robert Lake, 
di London.—A communication from Christian 
Winord.—10¢h April, ‘1876, 
a Thomas Priestland, Key Hill, Birmingham.—18th April, 


1 

1649. Gas Retorts, Alexander Melville Clark, Chancery-lane, London.— 
A communication from Aristide Edouard Servier.—20th April, 1876. 

1702. Tureaps or Yarns, Henry Edward Newton, Chancery-lane, Loudon. 
—Acommunication from Francois Delamere Deboutteville, jun,—2lst 
April, 1876, 

1708 SOLVING Prostems, Alexander Melville Clark, Chancery-lane, 

ndvn.—A communication from Thomas Hill. —26th "April, 1876. 
ay Reveasine Ropes, &c., Thomas Henry Williams, Lambeth.—27th 


iso CHARGING Gas Retorts, Alexander Melvillc Clark, Chancery-lane, 
mdon.—A communication from Joel F. Rice.—1st May, 1876. 

1994, Roap Locomotives, William Box, Uffington.—12th May, 1876. 

2154. BA ne &., Roger William Wallace, Battersea Park.—20th May, 
1876. 

2295. FLoor Cioru, &c., John Sanderson Norrie, Dundee.—3lst May, 
1876. 

2309. Mowina Macuines, Helge Palmcrants, Stockholm, Sweden.—ist 
June, 1876. 

2352. MecnanisM, Francis William Webb, Crewe.—6th June, 1876. 

2899. Rotter Sxares, Frederick Cutian, Southey-street, Curdiff.—8th 
June, 1876, 

2458. Daxss Fastenixes, Wilfrid Cammack and Robert Cammack, 
Ormskirk, Lancashire.—1l4th June, 1876. 

2549. Prickine and Waittno, Henry Pattman Trueman, Birmingham.— 
20th June, 1876, 

2563. CuemicaL Propvcts, Israel Swindells, Warrington, and Robert 
Lancaster, Widnes.—21st June, 1876. 

2593. Dress Suspenpers, Alexander Leslie Fyfe, Aldersgate-street, 
London. —23rd June, 1876. 

2642. SuutTries for Sewine Macuines, James Warwick, Manchester.—27th 
June, 1876. 

2728. Tett-raLe CLocxs, William Charles Smeaton Clark, Gray’s-inn- 
road, London.—8rd July, 1875. 

2748. PREPARING Woven Fasrics, &c., James Morton, Cordale and 
Dalquhurm, N.B. 

2756. eatene Gear, Geoe. Low, Ipswich.—5th July, 1876. 

2758. Licutino, &c., John Lewtas, Manchester. xpag July, 1876. 

2766. Streets, Wc., Sigismund Schuman, G 

2776. Proputsion of ESssELs, Charles Ross Shuey, Sunderland. 

2780. Permanent Way of Raitways, Robert Dunn, Wylam-on-Tyne.—7th 
July, 1876. 

2798. Pao John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
rounication from Steinmetz.—8th July, 1876. 

2814. Compounp Pumpine Eneines, Davey, Leeds. 

ba ore James Couper, jun., and William Haden Richardson, 


2824. Gas + Charles Linford, Leicester.—11th July, 1876. 

2849. Topacco-cuTTiInGc Macuines, Robert Legg, Eagle Wharf-road, 
Hoxton, London.—12th July, 1876. 

2903. Looms for WEAVING, Joseph McCabe and John Walker, Droylsden.— 
15th sey, 1876. ss 

2978. Roits or Roiuekrs, William Robert Lake, Sout 5 
London.—A communication from George Paysan Clark. —2und July, 
1876. 
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ABSTRACTS OF 5P SPECIFICATIONS. 


4480. ne, Dated 30h Deenter 187. BA ‘ain Brixton, and J. Ruston, Lincoln. 

fication of this machine describes an excavating machine in 
whieh base consists of a wrought iron framing mounted on wheels 
and with adjusting and steadying screws, the front part forming a water 
tank. Surmoun is the main post of bt iron work 4 
jib carries the hag per, bog cket slung by a long 


ton the top side 
the bucket attached 
ee mee ee ea, 


or t age eects we 
handle. The bucket is larger aren at the botteun than af cap teeinen et 
tiron plate hinged on and fastened 
biching is provided with a steel 
— with friction clutches 
up by chains the excavating 
the a ji the said drums being 
oroerd a pret ag hy me ed - of the — ‘ —s is also 
i the machine along the ground by steam power, 
and also han tis ided for swinging the jib. Sometimes they mount 
the steam en, elie all the machinery necessary to actuate the exca- 
vating bucket to turn with and upon the same centre as the jib. 

4481. Fire Escapes, F. Holthausen, Paris.—Dated 24th December, 1875. 

Manufacture and use of a helical screw wor! on a rope, "which is 
passed round the threads of said screw, which thus serve as a brake. 
atoning to the brake a seat or contrivance for holding persons and 
things 
4482. TeLvorarn Sommer, M. Benson, Southampton-buildings.—- 

Dated 24th December, 1875. 

This invention involves a novel method of transmitting two signals at 
the same time sep! the same line Drover of four signals from each end and 
in each directi in placing the battery current under the 
control of four eon keys, without changing the relations between the 

les of the batteries and the line wire, sc that it may be wholly cut off 

rom the line under one condition, or reduced to two-thirds of its power 
under another condition, and to one-third of its power under another 
condition, or employed in its full force under still other conditions. This 
is effected by the combination with four keys, four sounders, a line wire, 
suitable main and local batteries, and suitable intermediate conductors, 
of means for directing the battery force or power to the main line in three 
unequal powers ; means for wholly neutralising said power, and of means 
for orem. with its key, whereby, with 
lutions bet the poles of the main batteries, and the line 
wire, nee or signals may be transmitted from two of the keys at the 
same time, over the same wire and in the same direction, while signals 
are being received from both of the other keys. 
4483. Lirtixc Heavy Werants, W. Morgan-Brown, Southampton build- 
ings.—Dated 24th December, 1875. 

These improvements consist in mounting in a frame one or more com- 
bined series of gears, with a driving cbain and pulley and a lifting chain 
and its pulley, for the purpose of lifting or moving heavy weights. 
4484. Ixx, H. M. Wilkinson, Brussels.—Dated 24th December, 1875. 

The features which constitute this invention are the following :—The 
emo of a vew violet black ink by the actiun of acid tungstic, either 

a state of combination on colouring substances, such as sambucus 

or myrtle berries, log wood, red cabbage, and the like. The liquor when 
can i ly be used for any of the above-mentioned 

pepem, poses, and when used as ink willin no —— corrode steel or uther pens, 
wever long they may have been left in the ink, and the pen will always 
be found free from incrustation. It has also a further advantage of not 
— any sediment in the vessel in which it is contained, and if left 




















ex to the action of the atmosphere, it neither thickens nor forms 

mildew, as is generally the case, but retains its limpidity and always flows 

freely from the pen. 

4485. Bixpine THe Ences or Hat anny Bonnet Suares, J. Leber, Goswell- 
road.— Dated 24th a 1876. 

This invention for 
binding the edges of hat an | bonnet — or foundations and other 
articles with wire and tape or ribbon, which latter are fed to the edge of the 
article, the tape or ribbon being folded by means of a wheel with a narrow 

phery. A show-like plate having a groove in the lower part thereof 

ivoted to the lower end of a vertical bar, and is arran to rise and 
fal by means of a spring and lever, so that the requisite amount of 
pressure can be brought to bear upon any portion of the edge of the 
article which presents any irregularities or sharp curves or angles. 
4486. Raisino anp Lowerina Weicuts, S. F. Pichler, Great Portland- 

street, and E. V. Gardner, Berners-strect. —Dated 24th Decemver, 1875. 

Two rollers, each having a rope attached thereto and capable of being 
wound- thereon, are mounted in bearings in a box or receptacle. Each of 
the rollers is provided with a spur wheel, such wheels gearing into each 
other, so that as the is unwound from one roller, the other is caused 
to revolve in the sqpeaihe direction, and to take up the rope. 


4487. Rotter Skates, 7. E. Richardson, Edinburgh.—Dated 24th December, 
1875. 


In carrying out the invention, each sole is in general, provided with 
two pairs of carrying rollers. The axle of each pair of rollers is jointed 
or fitted so as to be capable of horizontal an r movement on a joint 
= which is itself jointed to the underside of the sole, so that the 

tter See of no movement in a transverse vertical plane, or in 
otber 8, about a longitudinal axis. A ball-and-socket or equivalent 
joint may be substituted for the connection already described. Each 
roller axle is connected to the sole, so that the angular movement of the 
exle may be dependent on that of the sole. 

4488. Looms ron Weavine, R. Yates and G. Brierley, Preston.—Dated 24th 
December, 1875. 

This invention relates to that class of looms for fancy weaving wherein 
the shed is caused to open by means of what is known as a dobby, or 
index and ists in an improved method of actuating the 
knives for raising the hooks in such machines. 

4489. Srraratino Fuovr, R. Pritt, Preston.—Dated 24th December, 1875. 

The novelty and value of ‘this invention consists in its simple and direct 
action on the material it is designed a 7 te and cleanse, its quiet 
working and non-destructive action u e other parts of the machine, 
and it is much less costly than any o a — yet produced. 

— eed Meters, P. Jensen, Chancery-lane.—Dated 24th December, 


Cireular flat box with soy! inner drum having three jointed fla: 
wi pcm with inside box en at certain points made to fold out by 
—— gearing, a closing piece in the box bringing them back to closed 
position. 

4491. Sream Borers, J. P. 7. Bordone, Paris.—Dated 24th December, 
1875. 

This consists in a novel arrangement of the tubes whereby they are 
made to serve at the same time for grate bars and boiler tubes. By this 
arrangement a perfect consumption of smoke is endured. 

—- Duss Syow, J. Bickerton, Oldham, and J, Wormald, Regent's 
rk.— Dated 24th December, 1875. 

This consists of an apparatus’ somewhat of the form of a tank water 
cart containing a furnace, flues, and smoke pipe for dissolving the snow 
as soon as it is put into the apparatus 
4493. Umpretias axp SunsHapes, J. Willis, Malvern Wells.—Dated 24th 

87 


December, 

This specification describes an improved way of securing a git or middle 
bit to a paragon or trough rib and of — the joint which connects 
the stretcher ends to the riba Also mak: ing paragon or trough ribs 
two fork at their ends where they are jointed to the top notch and 
runner. 
anne, Saar Forks, E. 7, Hughes, Choncery-lune.—Dated 24th December, 


This’ invention relates to an improvement in forks, 
ah me pe — ent of ofthe guurd and it consists, iti 
constructing the guard = senate vertieniiyy fase 
shank of the fork, so as to form an axis w which to turn 
combined with a spring to set in either the open or cl 
and, Secondly, in attaching a rest to the spindle of t of the guard, 


aint bination of } 4 











ees ane ae ee cea so as to form 
a for the fork when set the table, and the closing of the 
will return the rest. 


5 W. White, Hampstead.—Dated 24th 


<7. Demo Apparatos, J. R. Boulcott, Alcester.—Dated 24th December» 


87 
This invention consists in applying to divers’ helmets and lamps anupcast 
and downcast tube of sufficient length to reach are air, and in the —_ 
cerns valve nth in sonnecion wt ite respect an ingress an’ 
egress valve, in connection with its ve tube, by which = 
= oo pee dispensed wi! pressure on the wearer's 
lungs is avoi 
4498. Warcues anp Cuocks, J. N. Adorno, Harley-street.—Dated 24th 
75. 


December, 
The object of this invention is so to construct watches or clocks that they 
-—~ sbow ata glance not only the time of the day at om part of the world 
but also the day of the week, time the ph month, and the month of the 
year, and indicate at the same tim ~<a of the moon, the movement 
of the zodiac, and the rotation of 


4501. Apmission or AIR TO mon Smee Furnaces, F. Lipscombe, 
Strand.—24th December, 1875. 

This invention consists in forming a channel or inlet through a boiler 
or steam generator, this channel being placed between the furnace door 
and the furnace bridge, and running more or Jess horizontally along the 
exterior of the boiler to some spot convenient to the —_ the furnace 
end of the channel 2 of iron lined with fire-clay, or fire-clay mixed 
with coke, ib r other t capable, when mixed with fire- 
clay, of conatderaby resisting the ag eee action of great heat ; that 
oy of the channel away from the injurious influence of the fire may 

formed of iron, brick, or other suitable material or combination of 
materials, the exterior extremity of the channel being fitted with a door, 
slide, ur valve, or other contrivance, by which the supply of air may be 
conveniently regula’ 


oom. ames J. W. C. Perrier, Westminster.—Dated 24th December, 


This. Diiaiibies relates chiefly to an improved ~~ of manufacturing 
kelp from green sea weed in the condition in which it is taken from the 
sea whereby an increased yield of iodine and soluble salts is obtained in 
: aoe le a manner than heretofore, and it has reference partly to 

d apparatus in respect of which letters patent were granted 
to Alfred. eata the 15th December, 1871, No. 3400. 
4508. Sarery Apparatus ror Stream Boivers, 2 Morgan, Cockspur-' 
street.— Dated 24th December, 1875. 

This invention mainly consists vf two boilers connected by a feed pipe 
and steam connection ~ be extending to the line of highest water level in 
both boilers. A float is provided in one of the boilers containing a vessel 
filled with quicksilver. The quicksilver is of the same weight as the 
column of water flowing from one of the boilers, which serves as a water 
reservoir. In the quicksilver there is a second float which is pressed into 
the quicksilver by a spring acting on a cylinder composed of wood, said 
spring being held down by a screw. The signalling or alarm apparatus 
consists of he float in the boiler which serves asa water reservoir which 

a double-seated valve against the seats. The valve being con- 
structed in such a manner that it has a constant tendency to slide away 
from the seat. The valve is supported loosely upon the said float by 
means of a perforated pipe. A continuous rod connecting the piston and 
float passes through the float and through the pipe. The double-seated 
valve is provided with a perforated hollow cylinder at its upper part, upon 
which a steam Sate plate for steam whistles lies loose, so that it can 
be pressed down by a lever. 

4504. Tempenrine Sueet Iron Pvates, £. 8. Morris, Penclawdd, Glamorgan, 
ey Morgan and D. Richards, Britonferry..-Dated 24th December, 
io. 

This invention consists, First, in annealing the said plates by steaming 
them. Secondly, in apparatus for this purpose consisting of a vessel into 
which the plates are put, and into which steam is admitted. Thirdly, in 
apparatus for black pickling consisting of a tank containing pickling 
liquor over which is mounted the steam vessel aforesaid, the bottom 
of which is movable and capable of being raised and lowered so that it and 
the plates which rest thereon may be lowered into the said tank, 


4506. Boirer anp Furnace Comuinen, J. Keith, Arbroath.—Dated 27th 
December, 1875. 

This invention ccnsists in the construction of tire boiler composed of 
two shells between which the water ci and to the 
inside shell is a heater or other shell, having a flue cortied down through 
its centre and out at the side of the boiler, thus conducting the flame and 
smoke directly through the centre of the heater and wiving great heating 
effect. The heater is connected to the inside shell of the boiler both at 
its lowest, and its upper part, so as to allow a constant circulation in and 
through the boiler ; rani it has preferably a flat bottom carried down to 
near the level of the fire, so that the fire passes all round its outer ed 
and thence up between it and the sides of the inside shell of the boiler, 
and when the heated prod of tion arrive at the top they turn 
down through as centre of the heater and —_ atthe side of the boiler 
into the s een the outside casiag and outside shell of the boiler, 
after circu itioe ts ing in ‘which they pass off through the chimney. The fur- 
nace is inside the boiler itself, so that the fire is constantly surrounded 
by a thin water eyes in which the water circulates. The heat circu- 
lating pipes are led from the very top of the boiler, and the return or 
cold pipes from the lowest part, and are connected thereto by suitable 
collars or soekets, and the whole | apparatus is set on a metal frame pro- 
vided with hin damping grate, and other ordinary fittings. 


4507. Turnip Torrine anp Taitinc Macuine, D. Ross, Hilton Farm.— 
Dated 2th December, 1875. 

This invention consists in cutting the tops and roots of turnips by 
p= pon horizontal knives crossing the drill above and below the turnips, 
and carried by vertical and transverse arms capable of being raised and 
lowered to their proper level by these or with the frame, all so as to cut 
the tops or ‘‘shaws” parallel to the surface of the field, and in the 
direction of the machine's motion along the drills. The frame may be of 
the simplest form, such as that used for grubbers and some kinds of 
= or the frames of these machines may be used for this implement 

y attaching the knives and their arms thereto, with a central longi- 
tudinal beam and guiding wheel or wheels in frout above a central 
furrow, and a transverse rail at the back secured to the rear carryin; 
wheels running in the two adjacent outer furrows, and having the usu 
two guiding arms in the centre behind and at the extreme back end of 

e machine. 


4508. Drepetne Buckets, B. W. Tucker, Pimlico.—Dated 27th December, 
1875. 


This invention relates to the construction of dredging buckets, which, 
instead of being flat on the face, are dished or curved on the face, so that 
the cutting edge of the bucket enters the earth Fradually, presenting a 
better outing allen ard requiring less oo links are connected 
to the buckets at about one- the diameter of curve of top of 
buckets, and at the same position on cross bar, which slides up and down 
in the usual manner and opens and shuts the buckets. To used for 
dredging docks, harbours, rivers, and general excavations. 


4509. Facititatinc Locomotion, G. Keel, Birmingham.—Dated 28th 
December, 1875. 

The novelty of this invention is to combine with the soles of boots or 
shoes wheels so arranged and adapted in their mechanism that boots or 
shoes so fitted may be used in the place of roller skates. 
os" Warmino Ratwtway Carriaces, H. A. Bonneville, Paris.—Dated 


December, 1875. 

The invention consists of boxes formed of several casings made of sheet 
iron or any other suitable metal, and placed a md me gt distance apart from 
each other, and between which the ph mone c air is heated eoemne 
artificial fuel in a movable or stationary firebox in the first inside casing, 
and flows direct or through pipes into the compartments of the carriages. 


bs 7. PA — Keighley.—Dated 28th December, 187 
improvements consist the axlettree to the body of the 
enttguiitndtanardarail 


and same 
screw power in such manner that the wheels can be moved backwards ~ 
forwards so as to regulate or balance the weight on the back of the hans 














or other animal and simultaneously to regulate the brake pressure when 
descending inclines or ts. y. 
+8. b Semen. Ragen, J, Cole and J. eS 


its tilts Witla 4 Wineai Pe eae Porm 
80 as eherer | 

wauthe.” When’ te poor tates on 

Fp Ragning A slapeane er dag ae Bm 

pe acai and when the load d Fecvetinin, Fobuies Was enh 

is constructed with disn pletes actueting « cone made 

exmsing tha 1s to fovelve 
ite direction when 


besides the sliding motion, screwing in or out the cut off Png giving 
the exact quantity of steam for the load the engine has to turn ; the 
apparatus requires no throttle valve. 


4513. Manuracrurine Spikes, W. R. Lake, Southampt 


Dated 28th a a 
The nature of this inv: een semeeeen ioe aoudinetion sha deaiieng 
rolls, grippers, adj 


hartlaé 








98. — Dated 28th December, 


press consists of two halves connected together by strong hinges. The 

book, paper, or other article to be — is between these two 

halves, which are then rt together b; upon the end ofa 

lever hinged to the lower half, which gears intoa spring catch attached 

to the upper half. 

4515. Merat Rotiers ror Printina Carico, H. Wilde, Manchester.— 
Dated 28th December, 1875. 

— have been made from time to time to substitute iron rollers 
covered with a thin bp 2 Fe of Lc rad by means of electricty, for the solid 
copper rollers used in calicoy yon and in other processes, This inven- 
tion consists in giving to the electrulyte or depositing liquid in which the 
roller to be coated is immersed, or to the sangeet and negative electrodes 
themselves, a rapid motion of rotation. method of accelerating the 
rate of deposit may be applied to the electrolytic method of refining 
copper. 

4616. Sares, G. Roby, Ince-in-Makerfield.— Dated 28th December, 1875. 

This invention has for its object more ularly the production of a 
cheap and handy safe for the protection of such quantities of gunpowder 
as retail dealers are allowed to keep upon their premises, and it consists 
in constructing and recip md the safe in such a manner that the chamber 
for the gunpowder shall have a body of water beneath its floor, and its 
sides, and above its roof, and also so that its roof may be lifted off with 
the water which it contains ; also in constructing and arranging safes in 
such a manner that the said chamber shall have a vessel of water for its 
floor, a vessel or a number of vessels for its side walls, and a vessel for its 
roof, all water-tight at their bottoms and sides, so that in cass of fire the 
water contained in the vessels forming the floor, sides, and roof, will fill 
the ve with steam, and thus destroy She explosive quality of the gun- 
powder. 

4517. Raimtroap Switcues, A. M. Clark, Chancery-lane.—Dated 28th 
December, 1875. 

This invention consists in the combination by electro-mechanical means 
of a railroad switch or bridge with a distant signal, operating im such 
manner that the signal shows danger when the switch or bridge lock is 
=. and that the signal shows satety when the switch or bridge lock is 
closed. 


ans. gone sesvant, W. Knell, Farnborough.—Dated 29th December, 


In _~ screw-drivers according to this invention they are oe 
with a flat circular end to rest against the top of the screw h 
jecting from this fiat end are ribs or projections, or it might be a aa 
rib or projection, to enter cross cuts or recesses in the head of the screw. 
The flat end of the driver may also be formed either with or without a 
central pin projecting from it, to act in the manner described in the pro- 
visional specification No. 3825 (75). In addition to forming the driver 
with a flat circular end, it has also combined with it clips to lay hold of 
pws head of the screw and keep it up to and against the flat end of the 

ver. 
4519. Ice, J. Gamgee, Chelsea.—Dated 29th December, 1875, 

This pr describes the use of an injector or jet to 
blow the ether into the refrigerator; also the employment of an auxiliary 
pump to release the pressure which accumulates in the main condenser; 
also the use of the air, which has been usually driven out prior to working, 
as the motive agent; or the air may be displaced and of gases 
and vapours employed. The provisional specification further describes 
the causing the water which has to be frozen in ice boxes to trickle or 
flow in films over the tubular walls ; also the use of a fan to cause a rapid 
current of cold air to pass through the ice boxes. 

4520. Sevr-acrinc Mu es, J. Cryer, Dukintield and S, Morris, Mossley. 
—Dated 29th December, 1875. 

This invention consists in an improved self-acting apparatus for regu- 
lating the tension of the yarn during the building of the bottom of the 
cop and until it negpis at its fall diameter. The fnetn apparatus 
consists of ce f 'y for g the regu- 
lating chain éetuating the fallers. 

4621. Moror, FE. Wernekink, Berlin.—Dated 29th December, 1875. 

Two Loew vn one on each end of a central fluid distributing chamber, 
and joined by bolts, so that when one bellows is expanded the other is 
contracted. 

4522. Raisine, Tippinc, anD Lowerine Trucks, D. Thomson, Middleton- 
square. —Dated 29th December, 1875. 

This invention relates to apparatus for raising, tipping, and lowering 
trucks by — pressure. The loaded truck is run on to rails upon a 
tilting platform, mounted on the ram of u hydraulic cylinder, and the 
platform and truck are raised, being guided vertically by aframing. A 
chain attached to the end of the platform becoming tight when it reaches 
a certain height causes it to tilt, so as to discharge the contents of the 
truck intoa shoot. This tilting m movement causes a movable piece of the 
shoot to be protruded, so as to fill the gap between the truck and the 
main shoot. On relieving the pressure in the hydraulic a the 
platform resumes its horizontal attitude, causing the movable piece of 
shoot to be drawn out of the way, and the plattorm and empty truck 
are provided for the moving parts, and 
by carrying the tipping chain upwards, the apparatus is rendered appli- 
cable for lowering loaded trucks and tipping them at a lew level. 


4523. Osrainine Motive Power, J. G. E. Sanderson, Paris.—Dated 29th 
December, 1875. 

This invention of impr ts in y for obtaining motive 
power from the action of currents of wind consists in arranging and 
fixing round a horizontal shaft two flat surfaces in such a manner that 
shall be capable of receiving and utilising wind pressure from whichever 
quarter it may be blowing. 

4525. Tune Storrers ror Steam Borers, A. M. Clark, Chancery-lane.— 
Dated 20th December, 1875. 

This invention relates to a boiler tube stopper, consisting of a spring 
packing ring and a clamp for expanding for each end of the boiler tube. 
According to this invention the clamps are formed of a collar on each 
end of a tube and other collars on a screw passing through said 
tube, which are fixed by nuts so as to clamp and expand the elastic 
packing rings tightly into the tube of the boiler, the rod and tube of the 
yn —e of suitable length to fasten the packing rings into the tube 
at the em 


4526. Trar anp Gratine, 4. M. Clark, Chancery-lane.—Dated 29th 
December, 1875. 

















4G 





This invention vonsists of a grating or cover supported by a ring or 
base, and so constiucted that the most of the water will oe under the 
edges of the cover instead of through the grating. in a cylinder or 
chute at bottom of which isa valve closed by means of a weight and 
opening by the pressure of the water above it. 

4527. Freepine a ov Paper, A. V. Newt Chancery-lane.—Dated 
29th December, 1875. sos 

This invention has relation to improvements in ti y 
for feeding sheets of paper consecutively and with certainty to printing 
— and other machinery requiring to be fed with paper one sheet at 
a time. 

4628. Artiricia FvEL, Le Harries and G. Redford, Capel Ifan Colliery, 
Carmarthen.—Dated 20th December, 1875. 

The inventors mix bituminous coal with anthracite coal, 7 ue! in order 

to cause cohesion they make use of any suitable hydrocarbo! 


4600. {Coan Licuts, C. R. E. Grubb, Bow-lane.—Dated 25th December, 


mie inventor sels trom rods of splint wood with an internal wire. 

t from end to end, and while being passed through 

rules it it will meet the wire, which is forced into the slit by a pressing 
roller. 


—! TRAVELLING Combustion Furnaces, J. Riley, Saint Helens.—Dated 
This provisional specification describes a portable furnace peepee Bg = 


hi 





a tramwey alongside a soda ash or other furnace, and so arranged that 
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products of combustion and heat of the portable furnace can be made to 

enter the soda ash furnace successively at all points along a line on one 

side the soda ash furnace. 

4581. Castine Ratw-water Pires, A. F. Morrison, Manchester.—Dated 
30th December, 1875. 


inventor casts the in a hinged three mould of metal, 
don tha rar Oller aa The core bar is w and perforated. 
If preferred the castings are in an oven, 


4532. Caryxes or Tissuz, 4. Burnier, Paris.—Dated 30th December, 


1875. : 
The object of the present invention is to manufacture the calyx and 
pol us of artificial moss flowers in exact imitation of those parts in 
moss flowers. This is effected by the em t of wool or 
cotton material, which is either cut or moulded into form of those 
4 ysepalus is then glued to the calyx before 
Pie stem, which consists of a small india-rubber sprig, and when these 
three are united a glutinous matter known as mordant mixtion or 
oil mordant is all over the external surface ; this matter serves to 
fix the artifi — babes consists | bape pee na ame Gyed 2 
which is dro, over the parts, an conceal any gai hich 
occur and talare the effect ; immedia: after the apoleation of the ail 
a powder formed of green broken is scat over 
then allowed to dry twenty-four hours ; the 
fixed. The calyx, polysepalus, and stem being now quite dry, a slight 
the to is ver the 


making the c and polysepalus of moss flowers in tissues is much more 
economical sad natened than the present mode of employing india-rubber 
in such manufacture. Z a hin 
4533. . F. Lotz, Carter-lane.—Dated December, 

This fae, consists in supplying the wick with air through a 
chamber with openings pestered by hinged flaps, so that the side against 
the wind is closed, and in a certain conical cap for the outlet of the smoke 
in connection with a double glass. 

4585. Securine Nurs, J. Stewart, South Hackney.—Dated 30th December, 
1875. 


The chief features of novelty in this invention are, First, the use of 
slits or cuts in the endof bolts or studs, in connection with a tapped or 
screwed hole; and, meneediy.' te use of a ta) screwed for expand- 
ing or opening the end of bolt or stud, thereby jamming the nut. 
46538. Firerraces, P. Jensen, Chancery-lane.—Dated 30th December, 1875. 

Grate box containing the burning fuel and receiving air supply from 
beiow and from front and sides, Above it is a fuel supply chamber, 
open below, closed at top, and made to slide down over the grate box. 
4539. Oreninc: Fisrovs Mareriats, W. B. Whitehead, Lowell, Massa- 

chusetts.—Dated 30th , 1875, 

This invention relates to all des:riptions of machinery for opening, 
cleaning, scutching, and lapping cotton and other fibrous materials in 
which revolving wire cloth or perforated sheet metal cylinders, generaily 

© alled dust cages, have been used, in connection with exhausting fans or 
lind fer drawing off the dust, leaf,jand refuse tained in the 





with their pisto the one crank shaft, constituting 
pao noneee aoe. one a 
4547. Screw ag Coryina Presses, J. Barton, Manchester.—Dated 


30th 
The features of novelty in this invention consist in the application of 


ca the speed with which the top plate is raised and is con- 
Ww. 6 an » 
siderably and in thi of a left-handed screw 


by a worm and worm wheel, for the purpose of producing 
final or squeezing pressure upon the top plate. 
4548. Boxes, H, Groom, Li — Dated 30th December, 1875. 

The features of novelty whi constitute this invention consist in 


forming the portions, being sides, bottoms, and of tins or untinned 
plates, "ind then tinning them, or in tinni i severed edges and 
parts of such portions of 


tins, or coa' such portions with 
varnish or cement, or so tins 


constructin 
pierced come outside of the tin, 4 so that it is impossible for the 
contents of the tin to come in contact with such severed or pierced edges. 
4549. Suips, H. A. Hextable, Kent.—Dated 80th December, 1875. 
Traeet de Gane tained atekiaee SRI ae rinend oad Fag 
or pont w are e 
er at a suitable apart and connected together by cross 


ers. 
4550. Browers, R. R. Gubbins, Upper Thames-street. — Dated 30th 
This i reer blo sists of tal casing cut in two parts and 
im: Vi wer con! or a me ge cu wo an 
eel eaptie 


conn by screws, the cross section presenting the form of 

two radial sections of « fiat thin circular dise placed transversely to the 
ng. 

4551. Raisinc Sunken Vessets, J. H. Rutherford, Newcastle-on-Tyne.— 
Dated 3ist December, 1875. 

This provisional fication describes the use of four wrought iron 
hulls with wrought or wooden structures attached to them to fit the 
vessel or other object to be raised, Two of the hulls are constru 
rather longer than the sunken vessel, or other object, the said hulls 
having strong wrought iron projections at stem and stern. In conjunc- 
tion with these two hulls two smaller wrought iron hulls are used, each 
of a length somewhat exceeding the beam of the sunken vessel 1 
four hulls are each built in water-tight compartments. The hulls with 
their wrought iron or wooden structures attached for fitting the object to 
be raised are sunk and arranged around the sunken vessel or other object 
to be raised, then water is pum out of the hulls, and the mass rises 
and can be conveyed to any dock. 


46552. Opricat Giasses, H. Bessemer, Denmark Hill.—Dated 81st December, 
1875. 
This provisional specification relates more 


+4, 


formed on the disc or crank arm of one of the cranks caz the cutter 


wrying 
ee er See teas oes iked wheels or rollers where! 
the material to be cut is f ne te camer of 


3. VenTiLaTine Vessers, Preventinc Smoke, Cootine tHe STOKEHOLZ, 
anp Economisino Fuet, 2. Boyle.—Dated 1st January, 1876. 


in ecnsists in ventilati: having open- 
ended — laid al under the prec Bhegevres = rt of the vy 
ven! into the upper part of the close heating air 


ted, and 

casings fitted in front of the furnaces of each boiler, one close chamber 
conducting the air in a broad thin jet on to the burning fuel in front and 
close down to the hearth plate in each furnace, so as to heat and ignite 
all the inflammable gases as they are evolved over theffire, and so prevent 
formation and escape of all black smoke therefrom. While another 
close air chamber, or one on each side of the other, conducts the air from 
its ventilating induction a age to pass h the grate 
bars, and support the combustion of the solid fuel thereon. dranght 
of the furnace, and induction of the ventilating air through the pipes, 
are promoted by the application of the petitioner’s patented ventilator, 
known as “* Boyle's air pump ventilator,” to the funnel or the 
thereto, so as to draw and force out the waste inflam- 
mable , by induction or lateral action of a central or annular 

jet of the outer air through the said flues or funnel. 
4. Spinninc, Twistixnc, Tarowine, Dovusiinc, AND REELING, W. 

— Dated 1st January, 1876. 

This invention relates to certain improvements ia the machinery for 
which former letters patent were granted to the inventor on the 16th 
day of December, 1873, No. 4137, and it consists, First, in applying a bell 
or other alarum to the spinning, twisting, and throwing m: described 
in the specification of the patent above referred to. In double spizning, 
twisting, and doubling mills an arrangement of gearing is provided to 
allow one side to work faster than the other. The improvement in the 
rim-holders of doubling frames consists in making the holders with light 
spring steel arms. Also an improved reeling e, , 
5. SiGNALLING APPARATUS FoR Raiiwavys, 8. Bairnafatherand R. R. Harper. 

—Dated let January, 1876. 

The First part of this invention consists of apparatus applied, fitted, 
and worked by the roadside at or near to, and in connection with, the 
distant of railways, also operating upon instruments or apparatus 
fitted on the engine and in the guvard’s van of the train as guntien for 
producing audible signals when the train comes up to or by such 
apparatus, and it is so arranged that the signailing of the train on to 
the a eae a er B ncg ven! go the novel 
apparatus for effee e audible signalling. e Secon conaists 
of a combined mechanical and electro-magnetic pad md and 
apparatusinterposed between the lever handle or other actuating apparatus 
for operating home and distant signals, and is more particularly, ayer 








especially to the prod 
of optical glasses by turning glass in a lathe-like machine by means 
of a diamond tool, and also to means for finishing and mounting such 
tools. 
4568. Pire Ornoans, 7. W. Barber, Bristol.—Dated 31st December, 1875. 
The object of these i ti d a smull pipe organ 








fibrous materials after they have been acted upon by the. beaters or 
openers. In some of the existing machines there are two dust cages to 
each, and in others only one, and when two are « the beaten and 
opened material passes between the cages to the delivery apron or creeper 
or tothe lap part of the machine, and where one is used the material 
from the beater on to the front side of the cage, and is then turned 
back to the delivery apron or creeper. These modes have the disadvantage 
of enabling a large portion of the léaf and refuse that was once extracted 
from the cotton or other material to again pass into it through the open- 
ings in the bottom side of the cage, and it is to obviute this defect that 
forms the object of this invention. In all cases only one dust cage is 
employed, and the may. from the beater or opener is so shaped that the 
beaten or opened fibres shall over the top of the cage to the delivery 
apron or creeper or to the lap part of the machine, thereby preventing 
any of the leaf or refuse from mixing with the fibres after they 
have once been opened, By this arrang it the i tor requires a less 
number of any description of beaters or porcupine cylinders to clean the 
fibrous material, and also to enable wok pm made from this process to 
be cleaner and stronger than any produced from the existing machines, 


4540. Rapiat Arm Daritiine Macuines, G. Lowry, Salford.—Dated 30th 
De = 


cember, 1875. : 

This invention relates, First, to the radial arm drilling machine described 
in the specification of the invention for which letters patent were granted 
to the inventor, bearing date the 20th day of June, 1872, No. 1856, and 
consists in certain imp ts for resisting the ex ve strain on the 
front of the radia: arm when large tools are drilling or boring. The pillar 
and back u right carry the ordinary cone pulleys and shafts, but instead 
of having the bottom end of the back upright at some distance from the 
platform, as at present, it is extended downwards to the upper surface of 
the platform itself, and to it is connected a bolt having its poh passing 
through a circular groove in the platform communicating with a space, ao 
that the top and bottom of the head shall be in contact with the metal, 
and when the bolt is properly adjusted and fixed it enables the back 
wie to resist the pressure of the tools upon the front of the radial arm 
and keep them fairly and efficiently at work. The Second part of this 
invention relates to shaping machines, and consists in ma‘ the ram or 
top slide double headed instead of single as heretofore, the frame being 
arranged with two guides, slides, and tables to correspond with the 
heads, and instead of driving the ram from the end, as at present, a to- 
and-fro traversing motion is given by a ted arm at or near the middle, 
the arm being worked by a crank on a shaft communicating by gearing 
with the driving shafts. 

4541. Propucinc Patrerns, C. B, Andrew, W. Burrowes, and G, B. 
Attkins, Manchester.—Dated 30th December, 1875. 

Designs in metals have not hitherto been produced on silk handk 
chiefs, ladies’ scarves, and silk piece goods, and the object.is to achieve 
that result simply and economically. The required design is first 
engraved on a block of wood or metal, which is then covered with a com- 
position acting as a mordant and placed under or over the article on which 
the design is desired to be reproduced. Mechanical pressure is then 
applied to the block to produce an impression on the silk fabric, after 
which the required metal is applied, and by its adhering to the composi- 
tion forms the pattern desired. 

4542. Fire-arms, J. W. Duncan, Southampton-chambers, Chancery-lane.— 
Dated 30th papers! “AI pwn . ints satin 

The First part of t nvention re! c y to sportin, ns, 
having for its object to ensure closeness of chootlag’ and peg rinm Sy: wd 
range and penetrating power of the shot, yet retaining the advantage of 
improved efficiency for shooting with ball, and consists in improved 
means of fluting or grooving the barrel. The Second part of the invention 
consists in an arrangement whereby the hammer may, if desired, be 
caused to rebound to half-cock by the elasticity of the main spring when 
the lock is snapped, but which may be so adjusted that no rebound will 
take place if not desired. 

4543. Rouver Skates, L. Bakers, Clapham.—Dated 30th December, 1875. 

According to thisinvention each wheel axle is mounted directly in a 
socket formed on the lower end of a pillar fixed to the under side of the 
platform of the skate. The axle passes through an india-rubber ring or 
collar contained within the said socket, which ring or collar serves as a 
spring or elastic cushion to bring the axle back to its normal position at 

ht angles to the longitudinai axis of the skate, after having been 
deflected or caused to swivel in turning a curve. The axle is secured 
within the socket by a pin ng in an inclined direction through the 
socket, rubber ring, and axle, and it is upon this pin that the axle swivels 
when the platform of the skate is rocked for turning a curve, the weight 
being, huwever, sustained wholly by the socket and axle. 
4544. Hiou-rressore Steam Generators, W. J. Clark, Southwick.— 

Dated 80th December, 1875. 

The water tubes are grouped together so that their ends terminate in 
two larger tubes or chambers, by which ready access is ed to them 
for the purpose of their internal inspection or repair; and the steam space 
of the boiler is made available for the purpose of renewing the tubes. 
4545. Rotter Skates, J. H. Greathead, Westminster. ~ Dated 80th 

December, 1875 


This invention consisis in applying to the axles of roller skates springs 
inclined upwards towards the front and bask ends of the foot-stand, so 
that when the foot is canted down on the one side or the other these 

cause the axles to converge towards the depressed side, and the 
skater is thus made to run inacurve. The axles are conn together 
by bars or springs, and when only a single pair of rollers is used they are 
mounted in bridles which are connected together and acted on by the 
inclined springs in a manner similar to that described for the axles of two 
pairs of rollers. 
4546. zee, Enoives, P. Brotherhood, | Notting-hill. — Dated 30th 


Thisinventi msistsi ginganin 




















al lindet within 
an outer annular cylinder; also sin; ting poy arcorey Je single-acting 
cylinders, connect 


the piston of the inner cylinder by one connecting 
rod to a crank, and e piston of the outer oylinder, or the pistons of the 
two outer cylinders, by two connecting rods to two cranks on the same 
shaft ite to the middle crank, providing the cylinders with slides or 
valves, whereby the inner piston is always made to travel opposite to the 
outer piston or pistons, and enclosing the cranks and connecting rods 
within a casing open to the cylinders, and {charged either with the fluid 
at working pressure or with exhaust fluid at low pressure, the object of 
the arrangement being to equilibrate the moving and to avoid 
shocks by subjectine them to strain always in same direction. 
Several sets of such compound cylinders may be arranged round the 


P’ to p 

itable for - - a a yeep ert a a le ge t 
su all the pipes wi! © pallets, and c! g underneath, a 
pallet to each pipe. ‘Ihe bellows reservoir is inverted and fixed to the 
underside of the sound-board, and expands downwards with weighted 
levers at the sides to supply and regulate the pressure, the feeders belng 
either attached to the tom of reservoir, or detached from it an 
placed at the bottom of the ny from which the wind is conveyed to 
the reservoir by a trunk. en the instrument has two or more stops, 
fans are fixed under the sound-board, and moved by the drawstop, so 
that tapes which open the pallets are either stretched or slackened as the 
knob is drawn or pushed in. Wood a are made of the same width as 
usual, but twice the depth, and divided into two chambers by a partition 
extending nearly up to the a the open pipes having the bottom end 
of the back cham open. 6 metal pipes are fixed in holes bored in 
the sound-board by a short extension of the body of the pipe below the 

guage. All the pipes are fixed immovably, the metal pipes glued in 

the holes, and the wood pipes screwed to proper stays. Regulating tubes 
of soft metal are fixed in small holes in the sound-board over the pallets, 
and the regulation is performed by coning the upper ends of these tubes 
over which the pipes are fixed. 
4554. Curtery, W. H. Wragg, Shefield.—Dated 31st December, 1875. 

This invention relates to the manufactur: of pocket cutlery, and has 
for its a reducing the cost of production whilst improving the quality 
and simplifying the construction. In carrying out this tion as 


ly, applicable to the letter for the purpose of insuring and 
rendering more reliable the control of such signals from « distance, and 
such apparatus can be worked in combination with the block signalling 
instruments. The Third portion of this invention relates to a novel con- 
trivance fitted and applied to, and to be used in cunnection with, the first 
portion of this i ion, and is intended chiefly, but not exclusively, fer 
the purpose of controlling the distant signal wire in connection with such 
apparatus, and consists of a drum wheel or other suitable contrivance 
fitted and attached to the hand lever, and are connected theretc by an axle 
passing through the lever and drum wheel or other contrivance, and upon 
the face of the drum, wheel, or other similar contrivance, is mounted a 
frame or other attachment having cams with grippers, so that upon the 
lever being moved they grip the periphery of the wheel and travel there- 
with through a limited arc of a circle. 
6. Artiricrat Fue, F. J. Hamel.—Dated 1st January, 1876. 

Making fuel with China clay, pitch, and resinous and fatty and oily 
matters combined with superheated steam. 


7. Exotnes WorKED BY Compressed Air, F. BE. B. Beaumont —Dated 1st 
January, 1876. 

This invention consists in arranging side by side a number of cylinders, 
the second being of considerably larger area than the first, the third than 
the second, and so on; tho first is worked by compressed air or other high- 
pressure fluid from a reservoir, the second is by the fluid discharged from 
the first and so on till the last discharges into the air. For obtaining 
greater power or keeping up the power as the supply reservoir becomes 
emptied, the | pngenrd ia admitted to act directly in the second cylinder 
or in the ti or succeeding cylinders, and for this purpose a slide valve 
is arranged commanding branch pipes leading from the reservoir to the 
several cylinders. The pistons or plungers of the several cylinders are 








applied, for —— to the manufacture of a combined pocket knife and 
fork for picnic and camp purposes, the finished blade or fork is secured by 
pins or otherwise to a piece of sheet metal suitably shaped to the form of 
the handle or scales, and having formed on its edges by punching or 
other means a humber of tabs or clasps, which by being bent over the 
edges of the handle or scales secure the latter firmly, whereby the pins 
or rivets ordinarily employed for the purpose are dispensed with. 

4555. Srreer Locomotives, A. Bunger, Disseldorf.—Dated 31st December, 


875. 

Vertical steam engine and boiler power is by steam transmitted to a 
shaft avd thence by strap to front carriage axle, wheels are clutched in 
separately, hind wheels are jointed on to framing to allow for curves ; all 
moving parts enclosed in same, 


4557. os ney hepa T. R. D, Bingham, Parkstone, Dorset.—Dated 31st 
v. 


; . 
This invention consists of a new direction of hollow feathering paddle 
wheel float, and the improvement consists in using a hollow vessel instead 
of the ordinary flat board as now in use for peddle floats, and the object 
is to do away with the unnecessary width of paddle boxes by reducing 
their width and to deepen the grip of the floats, and thus increase the 
immersed area and fulcrum of the said floats when in action. 
4558. Burrons, J. 7. Stoneham, Manchester —Dated 31st December, 1875. 
This invention mainly relates to constructing buttons each with a 
shank provided with wires, same to be through eyelets in the 
material to which button is to be attached. The wires are then pressed 
down Song caused to embrace the button, thereby fastening same to the 
mate! 


—_-., Rotver Skates, J. J. Kunstadter, Holborn.—Dated 81st December, 


$75. 

This consists, First, in an arrangement for fastening the wheels to the 
stock or foot board, and the necessary turning motion is given to the 
wheels without the aid of india-rubber plugs or steel springs. Secondly, 
in a divided stock and ra ong we mechanism for shortening and lengthen- 
ing the skate; and ly, in the employment of elastic bands to be 
used instead of or in addition to the ondineret straps and buckles, 

4560. Mrxine Soap, F. L. Degener, Shoe-lane.—Dated 31st December, 1875. 

In the interior of a vat is fixed a cylindrical case having an open top 
and bottom, and being elevated above the bottom of the vat. This 





cylindrical case has a screw mounted vertically » Which screw is 
capable of being rotated in either direction. 
4561. Manvuracturine Cicars, W. R. Lake, Southampton-buildings— 


Dated 31st December, 1875. 

The inventor constructs a machine with a foundation on board. To 
this foundation he attaches guide pieces to receive between them an 
ordinary mould ; a spring is provided with a stud projecting up to 
fit in holes in a drawer plate; the mould is provided with filler rece 
tacles ; a metal plate extends the length or more of the mould. The 

late is provided with two holes; near both edges of the said plate are 
Formed grooves to receive tongues or ag Soy. on another plate 
vided with transverse slots. He provi the machine with a thimble- 


board, which has outwardly himbles to through these 
: roe gi of the binders and guide the 


vlates down to the 
Ruling material into the mould. He uses a tucking plate provided with 


tuckers. He also provides a hooker board, which contains prengs. 
4235. Grinpine anp Rossino Bark, B Hunt, Serle-street.—Dated 7th 
December, 1875, 

This invention has ‘for its object to improve the construction of 
machines for ‘orming the operations of ‘‘rossing” bark or remo 
the rind or “liber” from the ** ross ” and other rough outer Portion o} 
bark, and grinding the said rind or “ liber” alone or with the “‘ ross” in 
such manner as, First, to enable the rind or *‘liber” to be separated 
from the “‘ ross” one preset. atone and the same operation; Secondly, 
to enable barkof any thickness to be “‘ rossed ;” Thirdly, to enable 
any desired thickness or rind or “liber” to be shaved from the bark : 
—< Fourthly, to facilitate the rossing of longitudinally curved pieces of 
1. Ink Frasers, W. Howard.—Dated 1st January, 1876. 

This invention relates to improvements in instruments for erasing or 
removing ink or other marks from the surface of Paper, rebment, or 
other materials. For this purpose, in place of usin of a knifo, 
sand, or emery paper, or com: ms of india-rubber and other mate- 
rials for abrading the surface, the inventor employs a fine ‘steel file of 
suitable form, which may be mounted in a holder. The surface of the 
file employed for erasing is with advantage curved, and one or both ends 
muy be smooth and polished, in order to rub down and smooth the sur- 
face from which ink has been erased ; or the file holder may be formed 


with a smooth rubbing-down and ‘also have a piece of india- 
Se ee Seng Fg ane Meaning yaeee 
other mar’ 





2. Currine Straw, Hay, &o., 7. Keddy.—Dated 1st January, 1876. 
relates to the use of 4 


| This invention le, having two cutting edges 
ee dea ates and downward 
ts, axes of the cranks actuated in unison by 


, Movement’ 
suitably connected through other cranks and a connecting rod. A cam 





to cranks on one shaft, and rotary or other slides are applied 
to the several cylinders so as to work them as in compound engines. 


8. Hypraviic Motive Power, #. M.: J. Le Bréion.— Dated ist January, 
1876. 


The invention consists in means of producing a vacuum for working a 
piston within an hydraulic cylinder by meaus of a syphon, whereby 
motive power may be impa’ to hinery in tion with the said 
piston. 

9. OvernEaD Sewino Macuiyes, J, Fraser.—Dated lst January, 1876. 

The features of novelty which constitute this invention are, First, the 
improved arrangement and construction of the machine, whereby over- 
head sewing is produced with one thread substantially as described ; 
Secondly, the combination of the needle and shuttle as set forth. 


20. Mera Tubes, 7. P. Allen.—Dated 1st January, 1876. 
This invention consists of additions to and improvements upon a 
former invention for which a patent dated April 28th, 1875, has been 
ted, and it consists in continuing the ture of the tube from 
the — to the welding, and ae it by passing it from the 
skelp rolls through a furnace and through the welding rolls, or throvigh 
tongs, without allowing it to cool, thus saving the waste caused by 
allowing the skelp to cool before it is welded. The skelp when it leaves 
the skelp rolls being nearly, but not quite, hot enough for welding, 
requires but a very short time in the furnace to complete the heat. 
11. Cuntivation or Lanp, W, Fisken.—Dated 1st January, 1876. 

These improvements partly consist in making better ments for 
the guide pulleys of the endless driving rope used in the patent granted 
to the inventor on the 25th of April, 1862, No 1221. In working the 
patent it is desirable to have the endless driving rope better kept out of 
the track of the plough, and for it to have as few separate anchor pulleys 
as possible. In the improvements for the guidance of the endless driving 
rope, the inventor either lengthens the top part of the windlass frame, or 
by preference attaches a beam to the top of the frame, which beam 
jects lengthwise beyond the roain frame. Upon this beam so projecting 
is attached an adjustable swing bar, which is fitted at its opposite ends 
with studs for receiving the guide pulleys, the hauling and slack ropes; 
the cross bar with its studs lies anglewise or slanting across the pro- 
jecting beam. 

12. Rowier Skates, M. Bayly.—Dated lst January, 1876. 

The invention relates to improvements in roller skates, in order to 
render them self-acting, and enable them to wear for a longer period with 
less liability to breakage than skates constructed as heretofore. 

18. Deoporisixe axp Puriryina Sewace, C. Rawson and J. W. Slater.— 
nit der rte wet 
nvention its in treating sewage with a mixture or mixtures 
red several =< . ee bata mai asic sulphate of alumina, 
carbolic sulphite, charcval, loride or sulphate of manganese, 

clay, lime, manganated lime, sulphate of alumina. 3 
14. Evecrric Te.rorapus, Sir J. Anderson and W.H. Ash.—Dated 1s 

January, 1876. 

This invention has for its object improvements in electric telegraphs, 
and consists, First, in means whereby two m can be sent in the 
same direction at the same time, a system of working now known as the 
multiplex system ; and, idly, in means by which in working cable 
lines, the battery power lied to the cable can be regulated so that 
when contact is first made, more battery power may be applied than 
remains in operation when the contact made by the key is pucliageds 
a ei eames hesbs prose? A ." Prtchinaone Datel lst January, 1876. 

visional specification re! provements in apparatus and 
mode of sanafesturing hone ate of soda, sulphate of potash, sulphates of 
the alkaline earths, hydrochloric acid, and chlorine. Also to <he treat- 
ment of metallic sulphides, with a view to extract and separate from 
each other their metallic contents. The manufacture of metallic sul- 
phates, viz., sulphates of magnesia, alumina, iron, sinc, cobalt, nickel, 
copper, silver, and lead. separation of gold; the utilisation of sul- 
phurous acid gas in the fabrication of the above chlorides and sulphates, 
and the concentration of metals by a chemical method of treatment, 
16. Prmes, F. B. Hill.— Dated 3rd January, 1876. 

This invention relates to pumps which are chiefly designed to be used 
on steam fire engines, but which may be advantageously used in all cases 
where it is desirable to obtain a continuous and steady stream of water, 
and to have a pump which will be strong and durable with but little 
weight of metal, and which will be cheap, easily putin place and removed, 
and whose interior will be readily accessible for or examining 
the valves and pistons. 

17. Rotter fnew J. H. Palmner.—Dated 3rd January, 1876. 

In this impro' skate the piv. of the catriage of the roller is 
obtained by mews of segments of and left-handed screws, cast 
be nom weaestee ms ed to the Pe cane ti of ive 

convey pressure of two 
steel or other rollet's pivoted in the top , the necessary pressufe being 
soctlintion the top 


rare’ by of 
3 Dovais Lirt Dossy ron Weavina, W. Shorrock.—Dated 3rd January, 
The novelty of this invention consists in, First, its extreme simplicity; 
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THE IRON, COAL, 
OF BIRMINGHAM, WOLVE 
OTHER DISTRICTS. 
(From our own Correspondent.) 
THE ironmasters who were present upon Change in Birmingh with the small-arm and cartridge makers, complaining of the 


am 
in Wolverhampton yesterday, reported that slightly ity of business. 
done during the week at the works, the ne, 


conspicuous addition to the specifications previously ) Wagon Co , which ended on the 30th June, has been success- 
in hand as to the greater facility for keeping the works going to the oailaaoe gg oman tages se 


extent of requirement by reason of a reduction in the previous high | to pay a dividend at the rate of 10 per cent. per annum, and a 
temperature. At the same time a falling off in the demand was tg of 5 per cent. for the Poned pen to set aside the usual 


this class the merchant mills and the sheet mi 


order books and by the ability of buyers to 


offering iron of a 
buyers are scarcely 





facturing r 
A few hoop mills only are on; and strips are 


ham or Wolverhampton ex 


only a very slight extent. 


t. In this kind of work a few riveting yar 
are active. Nor are 


ma soe mee, pm peat me ober 
less demand than is usual at this time e year. At 
are complai , the more so as some of them antici- 
trade, have laid in stocks of the sizes usually in de- 
fer water and sanitary purposes. The Leigh and Hindley 
re seeking a supply of about 1015 tons of cast iron 
and about nineteen tons of irregular ings; and 


i 
i 


pestion of ths invention. po de om Water ene aera of cast iron socket and 
in. 


to 7in., and in quantities of not less 


AND GENERAL TRADES | In the lighter hardware industries there is a steady business 
RHAMPTO 


IN, AND | doing in the supplying of the wants of the builders and furnishing 
ironmongers. fancy trades are slightly op at metal roll- 
ing mills, however, and similar concerns which depend largely upon 
activity in the military branches and at the shipbuilding yards, are 
tnot) The financial: year of the Metropolitan Railway Carriage and 


ful. The year’s accounts, it is said, will show a surplus sufficient 


reserves and carry forward a 


balance. 
If in some cases there should be a falling off, then very little will| The for the year ending June 30, of the directors of the 
be left for the mills in such cases to do, since at present they are Staffordshire Wheel and Axle Company, bas been issued. It shows 
dependent for their work almost upon every morning’s post delivery. | a net profit on the year’s working of £3025 1s. 2d., which, when 
In other cases, however, where there has long been a fair business | added to £1461 10s. 5d., the balance brought from the previous 
connection with merchants and with home manufacturers, the | account, makes # total of £4486 11s. 7d. standing at the credit of 
means of employment are less a cause of complaint. At worksof | the company. After the paying out of this a dividend for the 
r : i the 1 lls, together with the | half year at the rate of 10 per cent. per annum, deducting the 
girder and angle mills, are kept in fair operation about two-thirds | amount consumed in the declaring of a similar dividend during the 
ne In char on cases the prices are very low, but not always | first-half of the financial year, declaring a bonus of 2} per cent., 
wholly unpro' e. 
There are sheet millowners who have more work in hand than | the carrying of the balance, £1753, to the credit of the next year. 
they had a week ago, and whose prices show comparative firmness. | The works, it continues, have been well maintained during the 
This is scarcely the case in relation to bars of the medium quality. | year, and, having regard to the great stagnation of trade, are 
is subject to much variation ; the price at which 
this iron is to be got is regulated very reuch by the state of makers’| The directors of the Birmingham Wagon Company, Limited, 
ve a keen bargain. | have declared the usual interim dividend of 10 per cent. per 
Merchants of the latter class are now amongst the firms who are | annum on the ordinary original capital, and 6 per cent. per annum 
quality at prices which the inexperienced | preference capital of this a for the half-year ending 30th 

le to get. Merchants, in the cases cited, buy | of June, payable on the 21st o' 
and are always open to take a job lot; 
allowances made, it seems only a little su 
prices of the open market, that it sho 


and adding to the reserve fund £6 11s., 6d., the report proposes 


fairly supplied wita orders. 


August. 
but «ll The Chambers of C of this district have jast been dis- 





ing, considering the | cussing a communication from the British Chamber of Commerce 
I a be possible, at _this at Paris relating to the duties upon tubes and fittings imported 
juncture, to get from middlemen best Staffordshire bars at consider- | into France. The communicated document asks the support of 
ably within works prices. 
It looks as though the time were not far distant when from such | duties upon lap and butt-welded tubes imported into that country 
sources best Staffordshire bars will be obtainable at nearly 20s. | from Great Britain, and mainly from this district. Hitherto the 
At present they are to be had from leading 

merchants at between 10s. and 15s. under list. 


chambers on this side to a scheme for the levelling of French 


duty upon lap-welded has been 20 per cent. higher than the duty 


at But there are | up »m butt-welded tubes. Sometimes to ascertain to which of the 
brands which it would not be easy to get below the orthodox £9; | classes consignments belong, samples have to be ripped open, and 
and the makers which, there is reason to believe, are getting that | litigation not unfrequently follows. To put an end to such causés 
price, are they who are just now working longest time. 
As to common bars, there is very little room for further move- | who are wont, under the t arrang t, to invoice lap as 
ment in the downward direction in prices which has prevailed in | butt-welded tubes, the Paris Chamber of C ce are anxious to 
the past fortnight or three weeks, 
~ A fair price, considering the quotations of pig-makers, is being | likely will ensue. If it should be ible to succeed, then the 
| for boiler-plates of a good quality. There is more room for | business in tubes with France would, it is believed, be enlarged, 
ining ia relation to girder and tank plates, which are selliug | inasmuch as, so far as it relates to duty, the better article would 

at jprices that ought to leave a reasonable margin of profit to the | be got in taxed no more than the inferior. 


of difference, and likewise to discountenance dishonest traders 








have the duty equalised. Nor is this all the benefit which it is 


The British Chamber of Commerce of Paris likewise seek the 


n 
being sold at what | co-operation of the Chambers hereabouts, in efforts to get a reduc- 


tion in the differences now existing in the duties levied upon large 


‘or! more employment than a fortnight ago, and | and small tubes. In the interest of their own people, the officers 
tin-plates of an excellent quality are in better demand than at that 


earlier date—the result in each case of the belief by some rather | the movement by importers on their side. Those officers lay down 
large buyers that for such goods the quotations have nearly seen | that they cannot consent to the stipulated change unless there 


In finished iron the 


of the Government in France have not given much countenance to 


should be a reduction of the British materials out of which it is 


business transacted on *Change in Wolver- | easy for the makers there to roll tubes. Hence the importers point 
hampton yesterday and in Birmingham to-day related in most | out to makers here the desirability of a reduction in the import 
part to the requirements of hardware producers who buy direct, | duties on the iron itself. Seeing that it is generally believed here 
and to those of merchants to whom the hardware makers in a less | that the die is now cast in relation to the duties under the new 
c ous way of business resort for their supplies, but the rivet- | tariff with France, either the British Chamber of Commerce in 
ing firms were not wholly out of the market for common plates. | Paris have very much delayed communicating with manufacturers 
Purchasers on account of foreign 1equirements by either Birming- | on thie side, or else the Chambers have themselves unduly deferred 
rters were hardly more than ni/, if I |-the consideration of the subject. I hope, however, that it has 
except the traders who send out galvanised sheets to the Antipodes. | been possible to bring some influence to tow 
These still buy in a fairly encouraging degree. 
The makers of best iron, who have to yield to the persistency of | of the report to the Superior Council of Commerce, made by M. 
buyers, who are seeking to place their orders at lower quotations, | Gaston-Bouzille, president of the Agricultural Society of the 
esterday and to-day to induce the makers of | Hérault, given in TH 
shire pigs to lower their quotations ; but the | age great expectetion that much relief is at hand. 
effort was attended with success in only rare instances, and then to| There was a long list of applications for whole or partial exemp- 
ye : Such pig firms are strengthened in the | tion from the new Mines’ Drainage rate about to be levied in the 
position which they have taken up by the smallness of the make | Tipton district, when on Monday last the arbitrators sat at the 
i upon the blowing out of furnaces—a course ces of the commissioners in Wolverhampton to hear such appeals. 
which owners have pursued, rather than keep them going on | A fair number of good cases were made out, and proportionate 
profitless terms. The common class of iron also could not be had | exemption will follow, but the total reduction in the yield of the 


in promotion of the 
object in view before it is too late ; but, r bering the cl t 





z ENGINEER a fortnight ago, I cannot encour- 





at much under last week's rates, b 
makers producing at less money without sustaini 
Whether by and by a slight amount of help will be got by blast 
furnace firms through a reduction of the wages of their workpeople 
is not quite clear; but since the Cleveland ironmasters have been 
_ —— ~ a their _ — 10 per x there is some NOTES FROM LANCASHIRE. 
ope that, if not to that extent o uction, still that some reduc- 
tion will be possible in this district also. Doubtless blast furnace- (From our own Correspondent.) 
men’s wages have usually changed simultaneously with alterations | ALTHOUGH, so far as actual trade is concerned, there is not much 
in the rate of colliers’ wages, but there is no law which should | real improvement to notice, there have been a few more inquiries in 
make the one wholly dependent upon the other. 
Pigs produced in other districts were much offered to-day and | and there is a trifle more firmness in prices. Recent events in the 
yesterday. Northampton brands were quoted at 60s., Derbyshire | Middlesbrough district are no doubt having some effect upon the 
at 61s. 3d., and Yorkshire at 62s. 6d. Cleveland pigs were plen- | market; there is less of ‘“‘bear” speculation, and makers’ 
tifully proffered; some of them by middlemen at prices slightly | quotations are now more generally current in the market 
more in favour of buyers than last week. Purchasers, however, | than they have been of late. Whether prices have now touched 
declined to come forward, and in the expectation that the reduc- | their lowest point it is difficult to say, but just at present there 
tion in furnacemen’s wages, together with other causes now unfor- ry to be a check to the continued downward tendency 
tunately operating in the Cleveland district, point to the wisdom | of the market which has prevailed for so long past, Lan- 
of postponing buying till that later date. cashire 
The collieries at which for the best coal the reductions reported | late prices, No. 3 foundry delivered into the Manchester dis- 
last week are operating, are doing slightly more business, but the | trict being quoted at 56s. to 57s., and No. 4. forge at 55s. to 55s. 
thin coal pits which usually supply the needs of the mills and | 6d. per ton; but althc»gh they are still doing very little business, 
forges and of the manufacturers generally, are understood to be in | and stocks, notwithstanding the present limited production, are 
no better work this week than last. Prices are upon the week | accumulating at the works, there is no disposition to give way 


The work is both of the hea 


ch are easily manipulated. 
slack in demand when iron advanced, are now 


in somewhat 
better request, stimulated by the lower prices w! 


e ironmasters * to be pretty busy in some quarters ; jobbing founders are also very 


ig 
i 
; 


ibility of | rate will not be much less than the commissioners had expected to 


serious loss. follow upon these proceedings. 








the market which may ultimately lead to a fair amount of business, 


makers of pig iron show no change upon their 


further in values, the feeling being rather to go on blowing out the 


The engineers of Birmingham and the surrounding townships | furnaces than to sell at lower prices. Middlesbrough brands of pig 
have little valid room for complaint. They are in receipt of orders | iron offering in this district have shown an improvement of about 
for varied classes of work, which combine to keep most of the | 18. per ton so far as foundry qualities are concerned, the average 
machinery and the majority of the hands in full employment. | quotations for thos delivered = about 54s. 3d. to 54s, se ped 
and of the light classes, and relates | ton, but forge numbers continue lo at 
to pumping engines, graving dock requirements, mills, and winding 50s. 9d. to 51s. 3d. per ton. In the manufactured iron trade afew 
gear of various sizes. 

The intimation below relating to the profits upon the business | days, and some of the makers are now fairly employed, but gene- 

the rolling stock wants of railway companies is | Tally this branch of trade continues very dull, and manufacturers of 
poe e fale which is doing at the railway carriage and | common merchant bars are as a rule exceedingly short of work and 
wagon an works. 

Some kinds of girder work are in fair demand. The goods are as those last given, Staffordshire bars delivered into this district 
undertakings, The specifications have reference mostly to build. at 
operations in different parts of the kingdom, and relate to sizes | A few good orders for railway plant which have been recently 

Tanks, too, that became a little | given out by some of the companies anxious to take advantage of 


w in value, and are qu 


good orders are to have been placed during the last few 


keen competitors for orders. Nominally prices are about the same 


7s, 6d. to £7 per ton. 





the present low prices have caused founders of railway chairs, &c., 





e slight improvement in the shipping trade which was 
ies mi two back — peared, and con- 


ruling before long. 

For coke there is still extremely little demand, and more than 
one-half of the ovens in this district have been put out. A reduc- 
tion of 10d. per ton on the list rates has been made this month, 
but these are purely nominal, and good orders would readily be 
accepted at prices considerably below even the reduced list quota- 
tione. 

The reduction in prices in the Manchester district, as I antici- 
pated in my last re has been accompanied by a reduction in 
wages, and notices have been served = the men to the effect 
that these will be reduced 1s. w load of 34 tons and 4d. per yard, 
the wages of the underground day men being at the same time 
reduced 1s. per week. This brings wages down to the same level 
at which they atood in October, 1871. 

At the usual monthly meeting of the South Lancashire and 
Cheshire Coalowners’ Association, held in Manchester on Tuesday, Mr. 
Ferrady Smith was appointed the representative of the tion 
in the committee for carrying out the Upper Mersey Navigation 
Act. The railway rate for the transit of coal from Lancashire to 
London was also under consideration, and it was the feeling of the 
association that the time had arrived when some reduction ought 
to be made, and it is probable that an application to this effect will 
shortly be made to the railway companies, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In one or two departments there is perhaps a little more work 
in hand than was the case last week, but in others the previous 
depression has been deepened and intensified. At the leading 
establishments there is a larger output of rails, one of the mills 
being just now actively engaged on steel rails of ordinary sections. 
The foundries alluded to in my last week's report as having received 
a satisfactory stimulus continue to be steadily phenater on gas, 
water, and steam pipes. 

In respect of pig iron of all descriptions there is no particular 
change to note, either as to prices or demand, Of ordinary kinds 
there is about an average poo in North Derbyshire and 
South Yorkshire, the bulk of it being used up by the producers in 
other departments of their own works, and the balance being 
placed in the market. Some of the Derbyshire houses at a little 
distance from Sheffield are pushing their pig in the South Stafford- 
shire and Lancashire markets with a fair amount of success, as 
they offer a good pig at less money than any of the Staffordshire 
brands of corresponding qualities. There is a tolerably good sale of 
hematite pig hereabouts, and as a q 4 hant 
are firm in their quotations, Leading brands are changing hands 
at the figures given in this day’s price list, and cannot be had at 
avything materially below those figures. Some of the Jocal rail 
makers have now considerable stocks on hand, Spiegeleisen of 
local make is steady at about £6 per ton, and still — the pre- 
ference of the Bessemer manufacturers, its serge, 7 ing higher 
and more reliable than that imported, although the latter article is 
fully £1 per ton less money. 

The steel trade remains exceedingly quiet, and every day 
furnishes an additional proof of the "psy gulf into which the 
industry with others has fallen, as well as of the difficulty which 
must needs attend the recuperative process. The meeting of the 
creditors of Messrs. Joseph Knot and Co., steel manufacturers, last 
week, fully justified the reports which have been in circulation 
against the firm. The report of Mr. Corbidge, the receiver, showed 
that the liabilities were about £30,000, and the assets as a going . 
concern about £16,000, but only about £7000 if sold off. The 
firm began business at this place in 1873 with a total capital 
of £7000, and built works costing £16,000. From the very first 
they lost money, owing to a system of running down prices, which 
all along met with the severe condemnation of other houses 
in the trade, breakages of machinery and other causes. 
1875 their balance-sheet concealed liabilities amounting to 
£6424, and put down the capital of the firm as £10,647 
instead of the amount £4223, at which it then actually stood. 
Later, further monetary assistance was secured, several gentlemen 
agreeing to find £6000, and to become ners under the Partner- 
ship Law Amendment Act of 1875, under which they might receive 
profits without being liable for debts, but could only be paid 
such profits after the creditors had been paid 20s, in the 
pound. The concern was then registered as a limited company 
with a capital of £50,000, but the negotiations fell threugh at the 
very last moment, and a petition in liquidation was filed the next 
day. Mr. Watson, of Seaham, near Darlington, a creditor for 
£3000, occupied the chair at the meeting, and there was a very 
large attendance of creditors, who were unanimous in condemning 
the conduct of the debtors. Liquidation was then agreed to, but 
on Monday an adjudication in bankruptcy was made, some of the 
creditors being determined to expose certain transactions which 
are well enough known in the town, but to which I can make no 
further allusion here. Mr. Joseph Knott, I may say, is a town 
councillor, and a very prominent man in various movements, 

Another matter which has largely occupied public attention has 
been that to which I alluded in my last week’s report. The 
rumours there detailed referred to circumstances which conld not 
then be more specifically defined, and have not, at the time of 
writing, taken a definite form, although one of the local news- 
papers has very unwisely and improperly published some parti- 
culars of the matter. 

On Thursday last a cylindrical tubular boiler about 16ft. inlength 
exploded at the works of the Twentywell Brick and Stone Com- 
pany, near Sheffield, killing one man and injuring two others, 

ides doing a great amount of damage to the premises, The 
boiler had only been down about eight months and was worked 
alongside another of the same size, the two supplying steam to a 





16-horse power engine. The second plate in the firing end of the 
boiler has been bulged down at the rivet seam, and appears to have 
followed the line of the rivet holes. An inquiry is being made 


into the matter. The report of the directors of the Yorkshire 
Railway Wagon Company shows a balance of profit of £5820, out 
of which 10 per cent. dividend is recommended. The report of the 
directors of the British Wagon Company shows profits oer | 
Ry ED ee Bee 
ing Stoc! mpany’s profit is £1907, out of which 7 per cen 
dividend is rem da : 
On Friday last, owing to'the key securing a converter at the 
Dronfield Steel Works giving way, about seven tons of molten 
metal were poured into the pit, around which a number of work- 
men were standing, several of — being very injured 
iling stee 


the aan of the boilin, 
Mane 8 effield Coal Company has been registered as. “Limited.” 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.). 
ANOTHER week of d d disquietude has 
trav of tho North of Haglan The 
here is ve ’ 
wae which tend $01 en yee 


and 
credit. Business is almost at a complete standstill, for the present 
aspect of affairs is such as to encourage in some quarters the belief 
iron will yet become much cheaper, and so long as this 
prevails there is little hope of any substantial accretion of 


The affairs of Messrs. Thos. Vaughan and Co. remain ina very 
unsettled and unsatisfactory state. The liabilities of the firm 
amount to about £820,000, and the value of the works and stock 
are calculated at a million and a quarter, so that on the face of it 
there is a considerable balance on the a side. But under exist- 
ing circumstances it is next to impossible to realise money upon 
the vast properties belonging to the firm, and although most of the 
ordinary creditors are willing to accept shares in the p 
limited liability companyin satisfaction of their claims, itis other- 
wise with the three banks, the York City and County Bank,. the 
Yorkshire Banking Company, and the National Provincial Bank, 
who are jointly involved in the estate to the extent of about 
£650,000, and who demur to the — that they should only 
be permitted to rank second. If working capital cannot ily 

raised to carry on the operations of the firm, it is feared that 
liquidation by arrangement will be rendered compulsory, and such 
a step at the present crisis would be little short of ruinous in its 
results. Another meeting of the creditors and guarantors was held 
yesterday at York. 

Since last week several of the leading firms in the Cleveland dis- 
trict have come to grief. The principal of these is the ror en orem 
firm of R. Dixon and Company, who recently completed the war 
vessel Tourmaline for the Eng!ish Admiralty, and who have per- 
haps built as many vessels during their time as any firm in the 
North of E, gland. A meeting of the creditors of this firm was 
held at Darlington on Monday last, when the liabilities were shown 
to be £166,282, and the assets £33,000, but of the latter amount 
only £12.000 could be considered good. It was stated that when 
the firm was established some twelve years ago, they had only a 
nominal capital of £3000, and that Mr. Backhouse, the senior 
partner, had speculated to the extent of £80,000, without the 

_ consent of Mr. Dixon, which caused the latter to request him to 
withdraw from the firm. This was done, and the concern has 
since then been carried on by Mr. Dixon on his own account. Mr, 
J. W. Pease, M.P., pro that the creditors accept a dividend 
of 3s. in the pound, payable io three instalments of four, eight, 
and twelve months, and the meeting was adjourned to enable this 

to be-considered. by the creditors. In the accounts of 

esars. R. Dixon and Co., there was an item of £40,000 corning 

as due to Messrs, Thos. Vaughan and Co., for cash an 8 

received, and the principal creditors are Messrs, Tasker, of Shef- 
field, who are involved to the extent of £10,400. 


li 


Two other firms have called their creditors together during the 


present week. One of these is Messrs. J. B, Walker and Co, 
shipbuilders, of Middlesbrough and Southampton, who have a fleet 
of vessels trading from Southampton to America, and other _ 
and whose liabilities have not yet been disclosed. The other is 
Messrs. Thos. Charlton and Co, coal and ironstone mine-owners, of 
ra sate whose creditors are to meet at Darlington to- 
day—Thursday. In both of these cases the liabilities are 
ex) to be very heavy. There are rumours afloat concerning 
er firms, which are ominous of further evil, but under existing 
— it would not be prudent to mention names more 
nitely. 

The complications and embarrassments to which I have called 
attention, mark the present crisis as the most severe and crucial 
that has ever happened in the history of the Cleveland district, 
It is impossible to say how far the mischief may yet travel ; but 
the most hopeful will venture to conjecture that we are yet 
out of the wood. As it is, I may mention that,d the last 
eighteen months the following firms have been ames to sus- 
pend Tate or call their pms one together :—The West Hartle- 

1 Company, the North Yorkshire Company, the Erimus Iron 

mpany, the South Cleveland Iron Company, the Eston Grange 
Iron Company, the Richmond Iron Company, the Stockton Rail Mill 
Company, the South Hylton Iron Company, Mr. J. H. Garbutt, 
Messrs, ‘Thomas Vaughan and Co., Messrs. R. Dixon and Co. 
Messrs, Thomas Richardson and Co., and Messrs, T. Charlton an: 
Co.; while a number of smaller firms have been added to this, the 
blackest list that has been compiled from the wreck of commercial 
operations since Cleveland had a history. It is not to be wondered 
at that the tightness in monetary circles is being felt very keenly 

the firms who remain solvent, and although the most e 

‘orts are being made to revive the confidence of merchants and 
financiers, they are naturally attended with very little success in 
view of the actual facts of the situation. A few days more will 
bring about great changes either one way or another. 

There was a good attendance at the Middlesbrough iron market 
on Tuesday, but the amount of business done was very little. 
Some parcels of pig iron were offered at rather lower quotations 
than those recently prevailing, but generally it may be observed 
that those rates were maintained, No. 3 quoted at 45s. 
to 46s. Thero is an excellent demand for foundry iron, both on 
home and foreign account, and the quantity of iron a 
last week from Middlesbrough to Grangemouth exceeded by 
upwards of two thousand tons the shipments for the corre- 
sponding week of the previous year A little more specula- 
tion is also aj mt on the part of firms or individuals who, 
having satisfied themselves beved > wna cannot come to a materially 
lower point, are now buying considerable quantities to hold against 
the rise that is certain to come with the revival of trade. 

The strike continues among the riveters and angle iron smiths 
employed in the Wear shipbuilding yards. The general secretary 
of the Workmen’s Union is expected in Sunderland to endeavour 
to adjust the dispute, but as the men have already decided to 
— arbitration, it is feared that this will be a matter of some 


difficulty. 

The difficulty attending the proposed reduction of 10 per cent. 
in the wages of blast men has now been at most 
of the works throughout the North of England. At the 
men made up their minds to resist the reduction, and in conse- 

uence of their resistance the whole ef the furnaces were dam; 
down on Satur lay morning at a serious cost; but on second thoughts 
the men appear to have come toa more reasonable mind, for on 
Saturday afternoon, after a final interview between the general 
manager, Mr. Jenkins, they agr to accept the 10 per cent, 
—- and on Monday the blast furnaces were again in full 
operation. 

The directors of the Consett Iron Company have declared a 
dividend of 15s per share, and at their meeting on the 2nd prox., 
the directors the Spanish Ore age med will recommend a 
dividend of 6d: Fee share. This week, , the directors of the 
‘ican ilway Company have announced a dividend of 

per cen’ 





. The Forge Com- 

i forgings requisite 

= wo gf omega wd to be built on the ro owe sarere 

payor ¥ es, are persevering with . 
rotary: p furnaces at regener» 

The returns of the trade of the port of lerJand have just been 


neainedal obi tense ponding 
as wi corres of last year. 
The preliminaries for the satheeceding axtteeones relative to the 
proposed reduction of miners’ wages in the county of Durham have 
Mr. Shaw Lefevre, M.P., has consented to 
oo ees and the meeting has been fixed for the end of the 
present month, 
The mineral traffic returns of the North-Eastern Railway Com- 
show an increase of above £2000 for the week ending 
turday last as compared with the corresponding week of last 


year. 
The fg gum ae of Commerce on Pite ani a 
meeting ‘to consider sundry newspaper reports t ave recently 
appeared affecting the trade of the district,” and a resolution was 
passed calling the attention of the press to the great desirabilit 
of exercising care in dealing with the financial affairs of Cleveland. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A RATHER better tone has pervaded the iron market during the 
past week, but the extent of the business is yet limited, Slight 
advances which took place in warrants in the course of the pre- 
vious week have not been quite maintained, but there has been 
more ap} ce of business, which, after the cessation of work at 
the holidays, was to be expected. Another serious dispute in the 
building trade was settled a few days ago. I stated in my last that 
the master masons of Greenock had locked out the whole of their 
men, but the lockout only lasted two or three days. Astheend of 
that time the employers approached the workmen, and asked them 
to come to terms. The conditions of settlement named by the 
latter were that the wages be made 94d. per hour, $d. over the rates 
prevailing before the lockout, £30 to be paid to the funds of the 
operatives’ association in name of expenses in connection with the 
lockout, and 5s. for loss of time to each man who returned to work. 
These somewhat hard terms the employers accepted, so that the 
— which has been a most bitter and prolonged one, is now at 
an end, 

The warrant market, as indicated above, has been slightly more 
firm, with a rather better business, Stocks have considerably 
increased, those in Messrs. Connall and Co.’s Glasgow stores now 
amounting to 72,69) tons. On Friday the market was quiet at the 
opening, when 56s. 104d. cash and 57s. one month were accepted, 
but there was a subsequent improvement to 57s, cash, and 57s, 14d. 
one month, The market has since been comparatively firm, with 
a fair business at about the rates last stated. 

Makers’ shipping brands have a~ory J sustained a considerable 
reduction. Gartsherrie, No. 3, declined 1s.; Coltness, Nos, 1 and 3, 
1s. each; Summerlee, No. 1, 1s., o. 3, 6d.; loan, No. 1, 
1s.; No, 3, 6d.; Carnbroe, Nos, 1 and 3, 6d.; Monkland, No, 1, 2s.; 
No. 3, 6d.; 2% Nos. land 3, 1s. each; Govan, No. 1 6d., No. 3, 
ls.; Calder, No. 1, 1s. 6d., No. 3, 6d.; Glengarnock, Nos. 1 and 
3.-1s. each; Eglinton, Nos. 1 and 3, 6d. each; Resign, 
Nos. 1 and 3, 6d. each; Carron, special brands, 6d.; Shotts, No. 1, 
1s., No. 3, 6d.; Kinneil, No. 1, Others unchanged. 

The exports of pig iron are comparatively limited, the total 
decrease since the beginning of the year being u wards of 60,000 
tons. From Middlesbrough the imports have lately been not quite 
so large, and rumours are current here of a probable curtailment 
of the production in the Cleveland district, 

Prices of manufactured iron are nominally unchanged, but with 
the object of attracting business, I am informed that a number of 
makers have made reductions to the extent of about 10s. per ton. 
Sufficient time has not yet elapsed to ascertain the effect of this 
movement, but the intention is the same as that which has 
actuated makers in all the reductions that have been made—to 
induce a better demand even at some considerable sacrifice of 
profits. So far, the trade remains quite inactive, with hardly any 
cheering prospect. The exports of manufactured iron from the 
Clyde are not up to the average. 

ince last week there has been a little more activity in the coal 
market in the West of Scotland, but the stocks in hand are so 
large that prices have not been in the smallest d affected. 
Main coal sells, f.0.b., at from 7s. to7s. 6d. ; household, 8s. to.10s. 6d. ; 
steam, 9s. to 10s. 6d.; splint, 8s, to 88. 9d.; and smithy, 13s. 6d, 
to 14s. In the eastern mining counties, the shipping e isagain 
rather backward, and the home trade is excessively dull. Prices 
are about as low as they possibly can be; yet coalmasters, as a 
rule, are birdened with a production of which they have the 
greatest difficulty in nee 5 

The annual meeting of the Stirling and Linlithgow Miners 
Association was held in the Queen’s Park, Stirling, on Saturday 
last. Though there was a Se genie of miners and their 
friends in the town, only about attended the open air meeting 
in the park, those tatives from Stirling, Plean, 
Bannockburn, Denny, Falkirk, Kilsyth, Bo'ness, Bathgate, 
and i Ww. e president of the Falkirk branch, Mr. 
Gillespie, occupied the chair, and a resolution was passed tendering 
hearty + sto Mr. Macdonald, M.P., and others for bringing 
into the House of Commons the Employers’ Liability for 
Injury Bill, and pledging the meeting to do eranthing in 
its power to promote the success of the measure. This brought 
u Mr. Macdonald, who delivered a long speech, in the course 
of which he reviewed the state of the law as to com tion 
for accidents or injury, and said that the bill could only be carried 
by united action among working men, who, the opponents of it 
said, were apathetic Rene yy to it, He urged that the owners 
of mines should be responsible, and denied the right of any firm to 
throw to the maintenance of those who were crippled by 
accident or reckless conduct on the part of others on the poor rate, 
Mr. Macdonald said he was pleased to find that this association had 
outlived the perils and storms of adversity by which so many 
others had fallen. Four years ago the associations throughout 
Scotland were flourishing, but when adversity came, those who 
professed to be the leaders of the men shrunk from their duty, 
and associations had been broken up everywhere, with the noble 
exceptions of Fife and Clackmannan, Stir! and Linlithgow, and 
Mid and East Lothian. Money that was co! d fur an entirely 
different purpose was and wasted, the men had once more 
to throw themselves upon the mercy of their employers, and untold 
misery had been entailed upon them. If he were to advise the 
employers, he would tell them as to such men, “ Kick them hard; 
they tenure no mercy whatever.” The result of the continued 
action of this union, he said, would be that they would catch the 
first breeze of p rity, while the non-unionists would be 
floundering ona ae shore. Other hes were made, 
and a resolution in favour of the peneladlen of the burgh 
and county franchixe. i 

The Miners’ National Union, at a meeting held in Manchester, has 
had under consideration the dispute between tlie coalmasters and 
miners of Fife and Clackmannan as to the new contract rule fixing 
the number of days to be worked per week by the men. The 
regulation oeat by the masters, requiring that ‘ every 

shall, except when not required by 
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ings, w were acquired for the purpose of the 
company at Whitsunday last. A balance-sheet was presented, 
showing the financial position of the company as at the 15th July 
last. e retiring directors were afterwards re-elected. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


WirnHovt committing myself to any positive statement regardin 
improvements in the iron trade, I may say, that the Saproving 
tone in the northern markets has told favourably here, and I have 
noted a more hopeful feeling prevailing than has been for some time. 
But it is confined at presert to the ideal, and hae no part or parcel 
with the practical. So faras the practical goes, the aspect of things is 
black enough. Half time, quarter time at some places, nothing at 
others, thorough stagnation at a few, and where activity can be 
detected, inquiry elicits the fact that the great bulk of make 
goesinto stock, 

The whole of the Ebbw Vale ironworkers are under a month’s 
notice. The Blaenavon men have had notice. The Gadlys works 
are silent, but the large collieries worked in connection with this 
company, under the name of the Waynes Limited, are carried 
on, even though the affairs of the company are in liquidation, I 
was pleased to note a fine long train of ‘‘ Waynes” at Cardiff 
this week. There is a recuperative power about the firm which, 
if trade improves, will, I imagine, soon put all right. 

The Tredegar Company have been doing a little quietly, both in 
iron and coal, and now announce a dividend of 5 percent. Dowlais 
is continued at a a good rate, and with a very small margin 
of profit accruing from the iron and steel branches, are fairly off 
with their fire coal trade. The output of the whole collieries is 
rarely under 3000 tons per diem. The coal traffic on the London 
and North-Western, Rhymney, Great Western Railway, and Taff 
Valley Railway is exceedingly great. The directors of the 
Rhymney have announced that, subject to the examination of 
books, &c., by the auditors, they are prepared to recommend «& 
dividend of 5 per cent. upon ordinary stock for the half year end- 
ing June 30, 

The iron trade in the Forest of Dean continues bad, and it is 
expected that more furnaces will soon be out. One of the Park- 
end Company was put out this week. 

Makers complain of a plethora of pig. At Dowlais the quantity 
: pig iron and steel ingots in stock alone represents a large 

ortune, 

The total shipment of iron from Wales last week was 6043 tons. 
This was sent principally from Cardiff and Newport, and its desti- 
nation chiefly to Quebec, Gothenburg, and some little to Spain 
and the Italian States. : 

Colliery matters wear a better aspect At Cardiff this 
week I found that shipments continue very large, but the 
complaint is that buyers are partial in their purchases, that 
while some coalowners and agents have as much as they 
can do, others complain strongly of being all but idle. Prices 
have not mored, and indeed sales have been effected in some 
cases at prices which are below anything yet quoted. The 
fact is that the collieries in the upper part of the vailey continue 
to send down such large quantities, that with the tain of coal 
actually at port and waiting for customers, it does not do to delay, 
Coal does not improve hy keeping. The Oardiff export last week 
was 75,000 tons. 

The usual rumours are afloat as to the closing of important col- 
lieries. I do not attach much importance to them, as colliery 
speculations are still fresh, and virgin fields are being won eon- 
stantly ; so if a colliery is not exhausted, or the workings not 
coated too deep, it is not likely they will be abandoned when a 
shilling a ton can be made. This week the rumour is of the 
Cwmpennar colliery. Numerous notices, it is true, are out respect- 
ing the ending of contracts at the close of August, and am 
these Cwmpennar figures, but it may be a question of wages only. 

Notices are ended at Wannarhoyd, but work is continued for 
the present, though no settlement has been brought about. 
Amongst the new colliery speculations there is one to work the 
old Clydach pits. A new pit is in course of sinking for this 


purpose, 

The Newport Abercarne Colliery Company, which began in 1873, 
gd struck coal in the Crumlin Valley, and the enterprise 
is said to be very promising of success. Engines by the 
Uskside Company are now in course of erection. The mode of 
ventilation will be by fan, and Waddle’s has been selected. The 
special vein of coal worked will be the celebrated Black Vein, 
nominally 9ft. thick. 

Tt is noteworthy that in this undertaking, and also at the Naviga- 
tion sinking, old Great Western locomotives are used. There i 
material for a graphic pen in the description of these ‘‘ thunderers,’ 
which after serving out a good life in fiashing through the valley, 

the material to keep their successors going. 
e branch line of the Sharpness Docks Railway from Berkeley 
to the docks was opened for passenger traffic on Tuesday. 

There are a few indications of a lack of harmony between the 
colliers and coalowners, which, I hope, will soon blow away. Thus, 
unions are increasing slightly ; new ones are being opened, an 
this week a request rem Conciliation Board that the men should 
elect representatives to arrange with the coalowners for the adop- 
tion of contract rules was formally and decidedly refused. The 
decisive meeting took place at Merthyr, and was attended by 
delegates representating 30,000 men. 

The affairs of Joseph Carr, of Cardiff, are to go into liquidation, 
At the eleventh hour a claim for over £700, for h of contract, 
eo beginning to take the lead of N rt teat. 

wansea is beginning to take the of Newport in 
Last week Swansea op ue tons, and 7383 patent fuel. New- 
port sent 10,217 tons of 

The traffic returns of the week show a falling off in — 
Taff Vale, £313; Penarth Harbour and Railway, £952; and Rhym- 


wi Fost 0 3 

e inquiry into the explosion at Cwmearne has resulted in the 
decision that it was caused by one of the deceased, who ventured 
down the shaft with a naked light. 

The eq ad into the explosion on board the Atlanta at Cardiff 
has been followed by the investigation into the cause by a Commis 
sion from the Trade, and doubtless the joint a will 
result in the establishment of a safe rule for the stowage in safety 








of Welsh steam coals henceforth. _ 

TueE Corporation of Winchester has finally Mr. Lemon’s 
scheme of downward filtration for the di of the sewage of 
that place. 
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A DESCRIPTION OF THE GREAT ROOF OF T 
NORTHERN OF FRANCE RAILWAY TERMINU 


AT P WITH SOME REMARKS ON 
CUR ROOFING. 
[Concluded from page 74.] 
CurviLiInEar roofs, ting to the eye more or less of 


the character of the arch, but which in reality does not 
belong to them constructively, have almost universally 


been adi in England for large roofs, instead of those 
covered e surfaces, presenting more or less the 
character of M. Lejeune’s roof, as above described. This 


yeereenee, however, has been due probably more to acci- 
t and to the hurry with which some of the earlier of 
these large roofs were erected, than to any solid grounds 
of preference, constructive or esthetic. for 
curvilinear roofs in iron were laid before Sir John 
McNeil, C.E., as early as 1847, and proposed for his 
adoption at the metropolitan terminus of the Great 
Southern and_Western Railway of Ireland ; but sueh form 
of roofing, even of only 175ft. span, was then deemed 
hazardous, and the preference was given, mainly, however, 
on grounds of economy, to cover in the same surface, 
comprising somewhat more than two acres, by several 


flat surfaced roofs of moderate span, much like those | 
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we believe was never exceeded until the completion of 


Mr. W. H. re eee ton 8 Se Se. De 
Terminus, London, the span of which is 240ft.— 
Fig. 33. We have assembled in diagrams, and for the 
of the few critical remarks to follow, several of 
ee nae netomaeiby. at Re Pavone: ak Oey 
constructed in or from English designs. Roofs 
of this sort may be roughly divided into three classes : (1) 
those in w an exterior curved rib, of depth and 
scantling too slight for its own stability and resistance to 
extraneous forces, is rendered sufficient for these by the 
attachment beneath it of a complex system of trussing, 
consisting both of struts and ties, but whose main member 
is a heavy polygonal—as to its length—tie bar extendin 
between one extremity of the rib and the other, an 
held up in position above the chord line by the other 
members of } saga the main compressed member being 
the rib itself. (2) A curved rib, with a plate web unitin 
its upper and lower members, or an open lattice rib, whi 
may be either sufficiently deep and strong to constitute 
alone the system of a principal rafter; or (3) a rib of either 
of those forms further ened by the application of 
trussed framing. Examples of the first of these systems are 
to be found in Mr, Turner's roof of the Lime-street station 
at Liverpool, in which the entire system of rib trussing 
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which were adopted at the Euston-square station of the 
then London and Birmingham Railway, and elsewhere. 
The apace however, of a clustering her of such 
roofs of small span, and especially, as at Euston, where 
they cover irregular. pieces of ground, is so mean, and the 
number of supporting columns so great, that larger spans 
and more dignified forms of construction were instinc- 
tively forced upon engineers, and curvilinear roofs of 

span were at once unhesitatingly adopted after the 
way been shown, and the practicability of such designs 
demonstrated by the construction of the curvilinear roof of 
the Lime-street station at Liverpool, designed and executed 
by Mr. R. Turner, of Dublin; we believe about 1849 of 1850. 
Except in so far as the adaptation of iron to their construc- 
tion, there was really nothing new, long prior to this date, in 
the conception of curvilinear or arched rib roofing. Swiss 
and German bridges of carpentry roofed over above, and 
carrying the floor beneath, and constructed of two such 
ribs, of which that over the Rhine at Schaffhausen was a 
well-known example, were many of them fabrics of con- 
siderable antiquity ; and the roof of the great riding- 
house at Moscow, constructed by order of the Emperor 
Paul in 1790, illustrated b gold and Rondelet, 
“L’Art de Batir,” tome IV., pl. 116, was a very fine 
example, It contained, no doubt, an immense mass of 
timber, but there was much boldness in constructing at 
all in timber a roof of 235ft. in clear span, one which 
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consists in wrought iron members pendant radially from 
the arched rib, whose function is chiefly to hold up the 
main polygonal tie bar. These therefore act as ties rigidl 

conn at top with the rib and at the opposite end wit! 

the tie bar, but which, by the introduction of the slender 
diagonal stays above the bar, also play the part to a small 
extent of compressed members. This system, shown in 





Fig. 34, though in some respects not economical in iron, 
is perhaps quite as good structurally, and far better 
etically, than any of the modifications which have | 
been subsequently designed and employed. The span of | 
this roof is 153ft. 6in. Fig. 35 shows the great roof of the 
New-street station at Birmingham, constructed by Messrs. 
Fox and Henderson, under the authority of Mr. Baker, 
C.E., of the Londou and North-Western Railway, the 
—_ design of which—or at least the elaboration of the 
etails—is attributable to Mr. E. A. Cowper, M.I.C.E., 
then in the employment of the above firm. The clear 
span of this roof is 212ft. The system of trussing of the 
pes ipal rafters presents much similarity to Mr. er’s 
ign, the main point of departure being that the mem- 
bers which sustain in position the main tie bar have been 





placed not normal to the curved rib, but all parallel to | 
each other and perpendicular to the horizon, and that. 
double or cross diagonals are introduced in every bay | 
between 





these. The construction here adopted is practically | 
railway ! 


identical with that of the roof of the Charing Cross 


station and of that of the Cannon-street station, both of 
which emanated from the office of Sir John Hawkshaw, 
but the elaboration of the details of which may we believe 


be attributed mainly to Mr. J: — ips, under whose 
direction these ewe 1 gee was in the 
employment of Messrs. Cochrane, the contractors for them. 
The span of Charing Cross roof is 162ft., and of Cannon- 
street—Fig. 36—193ft. 

The earliest examples, so far as we are aware, of the 
second class—namely, curved ribs of lattice-work—are 
attributable to an American engineer, Mr. Osborne, who 
employed roofs of this design of considerable span upon 
American railways, the only subsidiary member in which 
was a single tie bar forming the chord of the arc, with a 
single suspending rod at the centre to keep it in line— 
Fig. 37. Fig. 38 reduces this system to its simplest pos- 
sible form, being nothing more than a curved lattice 

irder, the non-spreading of the extremities of which 

epends upon the transverse stiffness of the girder iteelf, 
a construction which for np spans cannot be recom- 
mended. The roof of the railway-station at Amsterdam, 
Fig. 39, also belongs to this class, being, in agp ape d a 
curved Warren girder instead of a lattice girder, the span 
of which is 120ft. Fig. 40 is a roof over of the 
Victoria station of the London, Chathaia, and r, and 











FIC .54F 











eee 187. Q* 4° er ewe oa 


FIG.40 





FIC .43 





FIG .48 


Great Western Railways, the span of which is 127ft, 
This design, we believe, emanated from the office of Mr. 
Joseph Cubitt. It consists of two main members, a some- 
what attenuated lattice curved rib, and a single polygonal 
main tie bar, kept in position by the suspending at 
somewhat frequent intervals, whose directions are radial 
to the curved rib. This design, though it may be placed 
in our class No. 1, differs essentially from a rib with a 
system of diagonal trussing beneath it. As a whole, 
it is far more pleasing to the eye than my one 
of the roofs to which we have already refered. Fig. 41 
shows the form of arched rib employed for roofing the 

eat rolling shops at the Barrow Ironworks, span 
Calne about t., and the distance between these 
principals about 30ft. The arched ribs and tie both 
consist of double flitches of lattice work at some distance 
amtte and the vertical and diagonal members connecting 
these, of single lattice webs transverse to the plane of the 
principal. is roofing is of very massive scantling, with 
a view to the principals being employed without fear as 
supports for hoisting heavy objects from any point of the 
floor; but heavy as they are, these eae produce a 
very pleasing effect from the obvious impression of fitness 
to the purpose intended, produced by e member. 
It is often said that taste is intuitive and subject to no 
rules, and therefore not ame to cri . In 
structural forms, however, if not everywhere else in the 





— 








> cana a TRI 


oye 


92 





THE ENGINEE i. 


e Avevsr 11, 1876. 








regions of nature and of art, simplicity, fitness, and 
symmetry of parts are elements which, whether articu- 
lately or not, press themselves upon the eye of every 
observer, aud in proportion as they are present or absent, 
give rise to sensations of pleasure or of pain with which 
the structural objects presented affect the observer. 

In highly complex structures, such as the trussed framing 
beneath these arched ribs, absolute symmetry may not be 
attainable, yet order and mechanical law in the departure 
from it should always at once impress itself on the eye 
of the observer if his imaginative faculties are to 
gratified by the design, while an attempt to preserve a 
certain law or order in the departure from symmetry in 
both Fig. 34 and Fig. 40, viewed in respect to each 
of the design, may be traced, and most so in the latter. In 
the design No. 35, and in the Charing Cross and Cannon- 
street roofs, almost nothing of this impresses the observer, 
whose eye is distracted, and his sense of purpose and 
fitness painfully disturbed by finding interlacing members 
meeting or intersecting in ways which suggest nothing but 
feebleness, want of purpose, and confusion; and when we 
painfully try to pest ove the complicated roof, we find its 
purpose resolves itself pretty nearly into a set of elaborate 
devices to maintain the one effective member of the whole, 
namely, the main tie bar, out of the right line—that is, 
out of the naturally effective condition of the chord of the 
arc. The radial struts in Mr. Turner’s Liverpool roof 
satisfy our sense of fitness in so far as they occupy the true 
positions for the work they declare themselves to perform, 
however insufficient may be the apparent use of that work, 
namely, the looping up the tie bar into a polygon. But 
what can be said as to the position assigned to the corre- 
sponding members or struts in the Birmingham, Charing 
Cross, and the Cannon-street roofs, in which for no 
structural or other apparent purpose, except that they 
may be all parallel to each other and vertical, these are 
found meeting both the arched rib and the polygonal tie 
bar at angles the most various and perverse in every 
instance, and such as are constructively bad, being in no 
instance either normal to the arched rib or to the polygonal 
tie bar. 

In these matters, every observer must, of course, form 
his wsthetic judgment for himself, and as we have said, 
that may scarcely admit of disputation; we, however, 
venture to state boldly that the impression made upon 
ourselves by the ensemble of these roofs is that of unmixed 
ugliness, partly derived from the unsymmetric confusion 
we have already referred to, partly from the appearance of 
palpable weakness, produced by the convergence nearly to 
a point of the curved rib and polygonal tie bar at the 
springings of the roof, so that the impression is conveyed 
that where the structure is subjected to its greatest strain 
it-is apparently weakest, and it may be added that every 
structure in which a system of right lines is united with 
curved lines, results in the ugliness of incongruity. 

The appearance internally of these curvilinear roofs 
might, perhaps, be improved by abandoning altogether 
this system of looped-up tie bars and tieing together the 
extremities of the arched rib as well as stiffening it by 
means of a system of straight diagonal and partly inter- 
secting ties, as illustrated in Figs, 42, 43, 44, 45, 46. 
Figs. 42 and 43 are applicable to spans up to 80ft. or 90ft., 
and Figs. 44, 45, and 46 are applicable to larger spans. In 
these, nearly all thé members are in tension, the arched 
rib itself being almost the only compressed member, and 
every portion of the system declares to the eye of the 
observer its purpose, and its evident fulfilment of that in 
the simplest manner, namely, by a tensile strain in the 
direction of its length. We commend this suggestion of a 
class of design, which has some claims to be considered 
new, to the attention of those concerned with large curvi- 
linear roofing. The practical man will, we think, discern 
at once that a great deal of forge work and complication 
found in the roofs which we have above criticised might 
here be saved, and that rolled flat bars might not ungrace- 
fully be employed throughout these structures. Besides 
zesthetic ugliness, there seem to us to exist other ebjec- 
tions of a much more material and practical sort, which 
have not yet met with sufficient consideration in reference 
to these curvilinear roofs. They but ill adapt themselves 
to a slated covering ; from the continually increasing angle 
with the horizon of the curved surfaces from the crown to 
the springing, rain, and especially snow, shed themselves 
off with a velocity which, even in our climate, proves 
occasionally inconvenient; access to the roof’s surface near 
the springing is rendered ditlicult, either for the removal 
of snow or for repairs, by the steepness of slope at these 
parts, whereas in a flat surface roof, with an angle of pitch 
not much exeeeding that of M. Lejeune’s design, every 
part. of the roof is easily accessible, and a man can stand 
upon it everywhere with safety. The acoustic effect, 
however, of these curvilinear roofs, as applied to railway 
purposes, is that in which they contrast most unfavourably 
with flat surfaced roofs. 

The blowing of railway whistles within station buildings 
is always a serious annoyance, which, though perhaps not 
admitting of absolute removal, might certainly be much 
reduced and mitigated upon all our railways. So rooted, 
however, do our habits become when once established, that 
there is little chance of reform in this respect ; the con- 
sideration, therefore, becomes the more important so to 
adapt the internal forms of thgroofs of our great railway 
stations to this necessary noise that it should produce the 
least distressing effect upon the ears of those beneath. 
Now, if we were seekin or the form that should produce 
the maximum amount of tumult and distressing noise in 
every part of such a station, it would be to cover it bya 
cylindric surface; the same acoustic phenomena in the 
reverberation of sound that are well known to every one 
in the whispering gallery of St. Paul’s are found in all 
these roofs, the chief difference being that the transfer of 
the rays of sound is chiefly in a vertical instead of a hori- 
zontal plane. Leta railway whistle be blown anywhere 
beneath such a roof, the sound is not uniformly diffused in 
all directions through the surrounding air, decaying, with 
distance, in something like a sub-duplicate ratio, but the 
pencils of sound rays converge in directions transverse, or 





nearly transverse, to the length of the cylindric roof, and 
become concentrated at various points, and are often found 
far more distressing to ears there situated than to those 
within a few feet of the engine whistle. The extent of 
this reverberation is much augmented by the general 
custom or necessity of constructing the whole interior 
surface either of glass or of corrugated iron, both highly 
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resonant materials, little extinctive of sound; and the 
distressing effects are further augmented by the very 
insufficient height sometimes given to these roofs in 
England. Thus the highest point beneath the crown of 
the Birmingham roof is about 75ft., and that of the 
Charing Cross roof about the same. The height of the 
same point in the Cannon-street roof is considerably more, 
being about 105ft.; but the effect of height in this last is, 


when a railwa 








to a great extent, neutralised by the excessive curvature 
given to — oa the ys wordy =— Jy the 
springing level, appears to no less ,ora 
little less than pn oe of the span. In the Birming- 
ham roof, with its numerous lines of rails and cease- 
less traffic, the effect of this reverberation and 
reflection of discordant noises is no imaginary evil. 
We have ourselves been beneath that roof occasionally 
porter’s voice, shouting at his highest 
pitch in the endeavour to give instructions as to where a 
particular train was to be found, was perfectly inaudible 
to those standing close tothe man. Beneath a flat-surfaced 
roof, such as that of the Northern Railway of France 
there is no local concentration of sound originated at any 
particular point, and local noises are diffused nearly 
uniformly in all directions, and heard with an intensity 
inversely proportionate to the distance from their origin ; 
hence, great height beneath the ridge in such a roof tells 
with 2 edventnan, the distressing effect upon the ear of 
whistling and of the whirr of escaping steam, &c., being 
diminished roughly as the square of the height. So long 
as whistling continues to be deemed necessary, discord 
must be continued to be added to the ear-piercing scream, 
whatever be the pitch of the whistle itself; for the note 
emitted by the whistle will be heard by an ear beneath the 
roof at a higher or a lower pitch as the engine, in rushin 
by, approaches to or recedes from the hearer. This evil o' 
discord cannot be avoided in these large roofs when of very 
t length, but the range of discord would be diminished 
y employing trumpet-toned whistles having a low key, 
and those only, whether entering or departing from beneath 
the roof. There can be no doubt that other curvilinear 
forms never yet attempted might be adapted to the 
roofing of great railway stations, which would obviate, 
to a great extent, these annoyances of concentrated noise, 
and might at the same time originate a new style of 
roofing for such buildings, which, in the hands of a 
competent architect, might be made extremely ornate 
and architecturally effective, without involving immo 
derate outlay. A succession of iron-ribbed glazed, or pat 
tially glazed, domes, as shown in longitudinal section in 
Fig. 47, and in transverse section in Fig. 48, might spring 
from a nearly flat platform, which might be even of 
asphalte, laid on slate slabs supported by an iron platform 
resting on transverse beadeetad girders connecting the side 
walls, from which the domes would spring, the opaque 
portions beneath these platforms being ceiled in stucco, 
the ornamentation of which would roughen its surface and 
so deafen sound ; and no concentration of sound rays could 
take place except directly beneath the centre of each dome, 
and but little propagation of sound could take place 
beneath any one dome except by direct diffusion longitu- 
dinally to the spaces beneath the other domes. This form 
of roofing would lend itself admirably to a high class of 
decoration in certain styles, more especially those of 
arabesque or Moorish architecture, or the heavier forms 
of Roman domed structures, as exemplified in the Pantheon 
or the baths of Caracalla. 

As tending to render more complete this article upon 
large roofs, we give in the annexed cut an elevation of that 
erected at the Liverpool-street station of the Great Eastern 
Railway, which forms the junction point between that 
railway and the metropolitan underground system, 
with the several branches divergent therefrom. This roof 
is from designs of Mr. E. Wilson, M.LC.E., and our 
illustration, which appeared with the elevation in Tux 
Enetnerr for 11th June, 1875, page 404, is sufficient to 
give a general idea of the design which, though not in all 
respects unexceptionable, presents marked improvement 
upon nearly all preceding railway roofs in London, being 
the first instance in which the straight inclined rafter 
system, combined with curved sustaining ribs, has been 
employed. The entire roof covers an area of about 730ft. 
in length by about 314ft., with an extreme height to 
the ridges of the main roof of about 80ft. In width 
the roof consists of four spans, two of which may 
be called great or main spans, each of these bein 
about 109ft. in clear span. The two roofs are supporte 
on three ranges of columns, the central range, or that 
between the roofs, consisting of double or coupled columns, 
At one side of these is a small curvilinear roof with straight 
girders, and somewhat similar in design to the main roofs; 
on the other side is a roof of still smaller span, but similar 
in design. The distance apart of the columns and of 
the ae which surmount them, taken in the 
lengthway of the roof, is about. 274ft. These are 
crossed and connected at intervals by light lattice 
purlines resting on the stright principal rafters, which 
form the upper member of each principal, and which 
by intermediate struts and ties are connected with the 
curved lower member, each principal thus constituting a 
rigid frame free from all cross ties or other unsightly 
objects beneath the lower contour line. The columns have 
octagonal bases rising to a considerable height, above 
which they are taper and round, with some ornamental 
members just above the bases, and with floriated capitals, 
Nearly the whole roof is covered with glass, the central 
portion is glazed with a greenish or adi-actinic glass, the 
sash bars being straight along the slope of the roof. The 
remainder of the roofs at either side are glazed with colour- 
less glass in Paxton or small ridge and furrow fashion, the 
ridges being up and down the slope, and the sash bars 


' parallel to the length of the roof. The dark colours in 


which these roofs are painted seem to us very much to mar 
the effect which they might present if lighter and more 
judicious tints had been chosen; but asa whole the roof 
presents a marked improvement in design over every other 
station roof—unless, perhaps, that of St. Pancras—in the 
metropolis.. It has not altogether the airy lightness and 
noble simplicity of the roof of M. Lejeune, but it affords 
all the acoustic advantage of a plane flat surface in place 
of a circular one as respects internal noises. Experience 
will prove whether there be any truth in the doubt which 
suggests itself to us that, notwithstanding its great height, 
the immense external surface almost wholly of ex may 
render it inconveniently warm in summer and cold in 
winter. 
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RAILWAY MATTERS. 


Tr is believed that the —— railway line between Madras and 
Pondicherry will shortly be commenced. 
Tue accidents on the Great Indian Peninsula Railway and the 


Bombay, and Central India Railway—the former 622 
miles in length, the latter 450— were last year twenty nine on 
the lo: line and forty-one on the shorter; thirty-one persons 


were killed on the Great Indian Peninsula Railway, and fi 

were injured ; on the Bombay Baroda, and Central India Paid 
way fourteen were killed and fourteen injured. None of_ the 
accidents appear to have led to legal iad 

Accorntne to Poor’s Manualof the Railroads of yan tex 19 
for 1876-77, which contains much interesting and valuable informa- 
tion on all matters connected with Am railway interests, 
the wonderful progress made in those railroads may be seen from the 
fact that the first railroad in the United States was 
yearsago, and at the close of 1875there were in operation 74, 
costing 4,658,208,630 dols., or more than twice the t 
debt, and earning for the year the sum of 503,065,505 dols. Thenet 
earnings were 185,508,438 dols., and the dividends paid amounted 
to 74,294,208 dols, 

THE report of the directors of the’North-Eastern Railway Com- 
pany states that the only bill promoted by the company during the 
present session of Parliament has received the royal assent. By 
this Act authority has been obtained to deviate | sear of the 
Whitby, Redcar and Middlesbrough, and Pontop and South Shields 
Railways, and to lay down additional lines in several important 

laces, The Act also vests in the company the undertakings of the 
| sar wll and Allendale, and Leeds Castleford, and Pontefract com- 
panies upon the terms explained in previous reports. The works 
on the Hawes and Leyburn line, and the branch line round Hartle- 
pool are nearly completed, and may be wore in the autumn. The 
works at the new station and hotel at York are making rapid pro- 
gress, and every exertion will be made to complete all the necessa 
alterations of the lines of railway and signalling connected wit. 
the new station as soon as the state of the works will admit, but 
as these must be carried out without interfering with the traffic to 
the old station, the alteration will necessarily occupy some time 
before the traffic can be transferred to the new station. The dock 
extension at Hartlepool, the branch line on the north side of the 
Tyne, and the line through Sunderland are all making satisfactory 
progress, the engineer, Mr. Harrison, has to e the same 
report with reference to the Swinton and Knottingley line, which 
is being made jointly with the Midland Railway Company, and to 
the Leeds Station extension, which is being made es with the 
London and North-Western Railway. The short branch at South 
Shields, and the one te connect the Lanchester and Team Valley 
lines, near Durham, are making progress, and the short branch to 
the Tweedmouth Dock has also been let. 


TuE report of the directors of the London, Chatham, and Dover 
Railway, states that the board have received a letter signed by a 
number of gentlemen interested in the South-Eastern and Cheilinm 
Companies, urging théimportance of another attempt being mae 
tofuse the two undertakings, It further states that itis quite 
well known that the Chatham directors have long been anxious to 
bring about a fusion upon terms which would secure to the Chat- 
ham Company a eg gga in the contemplated advantages 
of a joint working of the two conccrns, as well as adequate con- 
sideration for the surrender of independent action in relation to 
other com: mya a proper oo of the undeveloped 
resources of the Chatham system. In 1868 a bill for the amalgama- 
tion of the South-Eastern, Brighton, and Chatham companies was 
successfully carried through the committee of the House of 
Commons, and was on the point of being passed by the 
committee of the House of Lords, when the South - Eastern 
Company withdrew from it against the advice of the chair- 
man of that committee, as well as in direct opposition to the 
wishes of the representatives of the other two companies. Last 
year the heads of an agreement for fusion were signed by the 
representatives of the South-Eastern and Chatham (including the 
chairmen of the two companies) acting as the joint committee. 
The South-Eastern board declined to ratify these heads, and the 
arrangement fell through. The Chatham board further state that 
they are as anxious as they have ever been to make a fair arrange- 
ment, and, in deference to the opinion expressed in the important 
letter before referred to, they proposed that three representatives 
of the South-Eastern board should meet a like number of the 
Chatham board with the object of discussing, and, if possible, 
agreeing upon the basis of an arrangement which might be free 
from some of the objections strongly urged against the last proposal 
(especially the guarantee to the South-Eastern Company), and 
enable diverse views from points of detail to be reconciled. This 
tc was declined. The chairman of the South-Eastern, 

owever, at the late meeting of that company, suggested that the 
whole question of the terms of fusion should be left to an open 
arbitration. This suggestion is one which the board could never 
recommend the proprietors to adopt, 


On Friday Jast an application was made to the Chancery divi- 
sion of the High Court for an injunction to restrain the Great 
Western and Midland companies from opening for public convey- 
ance of passengers the portion of the Clifton Extension Railwa: 
which connects the Bristol and South Wales Union Railway with 
the Bristol Port and Pier Railway, until the same shall be com- 
pleted to the satisfaction of the Board of Trade. The question 
involved was one of some public interest, and to railway companies 
one of paramount importance, The portion of railway in question 
is a short single line, running from Clifton Down station, on the 
Bristol and South Wales Union Railway, to Sneyd Park, on the 
Bristol Port and Pier Railway, where a junction has been con- 
structed with interlocking signals, and all other modern appliances. 
However, Col. Yolland, the Government inspector, refused to pass 
the line, and reported to the Board of Trade that the opening of the 
same would be attended with danger, by reason of the incomplete- 
ness of the works, it being his opinion either that a station ought 
to be put up at Sneyd Park, or that the platform at Sea Mills 
station, a quarter of a mile-from the junction, should be lengthened. 
Jounsel on behalf of the defendant companies opposed the motion. 
They resisted it on principle, for it was the first time that the 
Board of Trade had attempted to force on a company the obliga- 
tion of making a station at a point where neither Parliament nor 
the promoters, as would appear by the deposited plans, ever con- 
templated having a station. Colonel Yolland’s rt did not state 
the grounds of his opinion, as required by the 6th section of the 
5 and 6 Vict., cap. 56, but, whatever these grounds might be, it 
was absurd to compel the companies to build a new station at the 
junction, where there was no road, and where the business done at 
Sea Mills station was too small to support a booking clerk. They 
were willing to provide shunting accommodation, if required, but 
the; objected to build a new station, and could not acquire land to 
build it on, as their compulsory powers had expired. The Master 
of the Rolls, in giving judgment, said the 6th section of the 
5 and 6 Vict., cap. 55, gave jurisdictio.. to the Board of Trade to 
—— opening of any new railway if, in their judgment, founded 
in the report of their inspector, the opening of it would be attended 
with danger to the public using the same, either by reason of the 
incompleteness of the works or permanent way, or the insufficiency 
of the establishment for melee such selon . The Board of 
Trade had decided, on the report of Colorel Yolland, that the 
railway was incomplete without a station at the junction, and, in his 
lordship’s op , that decision was final. The Act said, that the 
inspector must state the mee of his opinion, but that was for 
the information of the Board of Trade only, and whatever the 
gone might be, the companies could not quarrel -with them. 

e had no jurisdiction to inquire whether or not the Board of 
Trade had properly exercised the jurisdiction conferred on thom 
by the Act, and consequently he must grant the injunction. 









































NOTES AND MEMORANDA. 

Iv was only in 1756 that the royal manufacture of porcelain of 
France was ished at Sévres ; it was ted at Vi in 
1740 as a private venture of the su tendent of finances to Louis 
XV., who, after a few sold the privilege he had obtained to a 
company with a capital in shares of 240,000fr. In 1755 Lovis XV, 
became a Pi of the company, and gave the manufactory the 
title of royal, and in 1759 his Majesty bought out his co-shareholders, 
and annexed the manufactory to the royal palaces. It remained in 
the domain of the crown ever afterwards till the republic, when it 
became national, as it is now, and at present it is under the Director 


of Fie Arts. 

< a-recent number of the Deutsche Industrie Zeitung, Wagner 
, describes some istics of eosine upon stuffs. To distinguish 
eosine saffranin and other colouring matters the most striking 
reaction is its inverse transformation by debromisation into fluores- 
eein. Under the influence of sodium amalgum fluorescein is very 
readily ed by its splendid uranium-green fluorescence of an 
extreme sensibility. But this reaction, indicated by M. Baeyer, 
requires a skilful The following proomae is easy and cer- 
tain. Collodion is coloured by all the dyes derived from aniline, 
by andalizarin; cosine, on the contrary, is immediately 
decolorised by collodion, To detect it upon a tissue a drop of 
collodion is sufficient ; if the tissue is dyed with eosine or methyl- 
eosine a white spot is produced. 

Mr. ANDREW Roy estimates the available coal of the Allegheny 
coal-field at 743,424,000,000 tons. The same writer states the 
aggregate thickness of workable coal in the anthracite regions of 
‘Pensylvania as 200ft. in 2175ft. of coal measures. In the bituminous 
regions near Pittsburgh, he estimates 60ft. or 70ft. of workable 
coal to 2000ft. of coal measures. In West Virginia, where the 
Kanawha River cuts the coal measures to their base, 78ft. thickness 
of coal in sixteen seams is revealed, and along the Ohio, from 
Bellaire to Pomeroy, the proportion is 40ft. or 50ft. of coal in 1200ft. 
to 1400ft. of rock. ‘The number of workable seams and consequent 
thickness of coal in every division of the coal area are in proportion to 
the thickness of the carboniferous rocks. Beginning at the base of 
the’coal measures and reaching up to the hei of 400ft. to the 
base of the barren measures, there exists in the 
3ft. of coal for every 50ft. of strata. The next 400 are generally 
barren of workable coal; but from the Pittsburgh seam, which is 
the lowest bed of the upper series, to the outcrops or top of the 
coal stratas, the same general estimate of 3ft. of workable coal to 
every 50ft. of strata hold good. 

Tue following particulars concerning the coal-fields in 
are from a consular report recently transmitted to our Foreign- 
office from Berlin :—There are four extensive tracts of coal in 
Germany—(1) the Westphalian or Ruhr coal, which produced in 
1873, 325,000,000 centners ; (2) the Silesian coal, of which there 
are two kinds, produced in 1873 201,000,000 centners ; (3) the Saxon 
coal produced in 1873 69,000,009 tons ; (4) the Saar coal produced 
in 1873, 87,000,000 centners, The great extension given to the 
metal and textile industries of Westphalia and the Lower Rhine is 
chiefly due to yond concen of coal. The works of Mr. Krupp in 
Essen, Haniel, Tunke, and the cast iron factory of Bochum 
are among the most important. The upper Silesian coal supplies 
the extensive iron and zinc producing establishments in that 
provinee. In Lower Silesia and Saxony, the mining industry is but 
slightly developed, the coal produced there being almost entirely 
used in the working of spinning mills and weaving establishments. 
The Saar coal is partly exported to France, where it is used for 
railway purposes. Westphalia chiefly produces caking coal, which 
has a tendency to coke. The Upper Silesian coal contains a large 
ta, Sed of hydrogen, and is therefore used principally for the 
production of gas. Lower Silesia and Saxony produce caking coal. 
German coals generally produce a larger quantity of ashes than 
English coal, and there is sometimes an admixture of sulphur and 
phosphorus, which is a subject of corsplaint. There can be no 
doubt, however, that some mines in Westphalia and Upper Silesia 
yield coals equal to the second best English coal. South Germany 
produces very little coal, but the factories are fortunately favoured 
with an abundance of water power. The markets for Silesian, 
Wéstphalian, and English coal are subject to constant fluctuations, 
and it has occurred at some of the seaport towns that English coal 
hag had to compete with Silesian coal. In order to facilitate 
trade, and supply the coast with German coal, it is proposed to 
construct a canal connecting the Rhine, and Weser, and the Elbe. 
In Silesia there is also a demand for the construction of canals, 
and for improvements in the navigation of the Oder. 

Tue radiometer, which Professor Crookes believes to be set in 
motion by the mechanical action of light, has fallen into the hands 
of that skilful experimenter, Professor Rudolph Bittger. In a 
communication to the Berlin Chemical Society, he describes some 
of these interesting experiments. From a note in the Scientific 
American, it appears that the radiometer employed by Dr. Bittger 
was made. by ler in Bonn, The plates attached to the revolv- 
ing arms were made of mica, ren white by heating, and 
blackened on one side. This instrument was provided with a 
leaden foot to cause it to float upright in water. When this little 
instrument was exposed to the direct light of the full moon, or to 
the light of strongly phosphorescent Geissler tubes which had 
been illuminated magn wire, the arms do not 
show the slightest motion. If the apparatus is placed at a distance 
of 10in. from a bright luminous gas flame, and a clear plate of 
alum 0°2in, thick fastened in the centre of a pasteboard screen be 
interposed between them at the same height, there will be but a 
very slight revolution of the arms, showing that the alum plate is 
not perfectly athermous. If instead of the alum plates two glass 
vessels 1‘2in. thick, with perfectly parallel sides, filled with distilled 
water, and in contact with each other, be interposed, the light of 
the gas flame will pass through undiminished, but not the slightest 
motion of the arms can be detected. We are justified by this 
experiment in assuming that not light, but only radiant heat, 
which in this latter case was rendered inactive by the interposed 
vessels of water, is able to set in motion the little winged wheel in 
a vessel where the air is so rarefied that an induction spark will 
not = through it. We are farther disposed to assume that a 
repulsion, and consequent turning of the wheel, can only result 
from the stronger absorption and easier radiation of heat by the 
blackened side of the mica plates than by the bright side, in a 
space which is not an absolute vacuum, however rarefied. Dr. 
Bittger compares it to the Segner water wheel. If the radiometer 
is taken into a room where the temperature is about 15 deg. Ceut. 
(59 deg. Fah.), and placed near a luminous gas flame, the arms 
revolve from right to left, that is, with the bright side of the mica 
in front. While the arms were still in motion this little instru- 
ment, with its leaden foot, was placed in a glass cylinder filled 
with water at 45 deg, Cent. (113 deg. Fah.), so that it was entirely 
immersed ; the motion of the wheel was retarded, it stopped, then 





MISCELLANEA. 


THE iron stand-pipe of the Bloomington, Ill., Waterworks, just 
completed, is 225ft. high, eight in diameter, and holds near} 
100,000 gallons of water. It is said to be the largest in the worl 

A SHIPWRIGHT diver, while recently examining the bottom of 
her Majesty’s ship Achilles, at Devonport, discovered serious 
—_ one of her Kingston valves, .A new one has been made 
and fixed. 

THE defects discovered in the engines of the Black Prince are 
more serious than was at first anticipated, but from the short stay 
allowed the fleet in harbour this summer it has been decided 
temporarily to repair them to enable the ship to run a few months 
longer. 

Mas. GRIESBACH has presented to the Lord President of the 
council, for the proposed Scientific Museum, a valuable collection 
of acoustical apparatus, invented and made by her late hushand, 
John Henry Griesbach. This apparatus is now exhibited in the 
Loan Collection of Scientific Apparatus. 

Tue ships of the Channel Squadron, in addition to being docked 
and effecting such repairs as are absolw 


} are, says 
the Portsmouth Z'imes, all to be fitted with new 4 electric: 
firing gear. The ships will in all probability leave d on the 

2ist inst. The crews are having ten days’ leave. 


AccorDING to the Journal of the Society of Arts, the Association 
of English patent-holders for the tment of intenational 
tent-laws lays special stress, in its prospectus, on the injury to 
Bnglish interests arising from the want of patent protection in 
Japan, and points out that not only has the intelligence of Japanese 
workmen, together with lower wages and cheap material, closed 
the Japanese empire against a number of English inventors, 
but there is also imminent danger that Japanese imitations will 
supplant inventions which have cost the authors heavy sacrifice 
of time end money, in neighbouring China and other Eastern 
countries. The English press in Japan warmly support the com- 
plaints of their fellow countrymen, and urge that, even for the 
sake of Japanese interests, stipulations should be made as to patent 
protection in the treaties between England and Japan. 
Ir appears that the Mines Regulation Act, which has—rightly or 
y—been blamed in part for the advanee in the price of coal, 
has given rise to another difficulty which concerns the public, In 
an action for alleged breach of contract tried at the Liverpool 
Assizes on Saturday, in which one of the pleas was that the coal 
which was the subject of dispute was of inferior quality, it was 
stated that since the passing of the Act mentioned it was difficult 
to keep cannel coal free from dirt, as the colliers were now more 
careless, and as they were paid by weight all they sent up had to 
be 3; and the judge having suggested as a remedy the 
summoning of the collier for neglect of duty, he was told that if 
any employer presumed to stand on his rights to such an extent, 
“ the wi e union took the matter up, and he had to fight the 
whole union. ” 


Tue boilers of her Majesty’s shi 
uneasiness, The 





appear at present to cause 
J Admiral Superintendent of Devonport 
Bockyard has been ordered by the Admiralty to cause inquiry to 
be made into the cause of the extensive deterioration of the boilers 
in the Briton, they having deteriorated so much in a little over 
five years’ use that their replacement with new ones is considered 
by the Royal Boiler Commissioners to be absolutely necessary. The 
boilers of her Majesty’s ship Resistance are also reported to be in a 
very unsatisfactory state. The bottoms of the boilers last year 
received a coating of cement to keep them, if possible, watertight. 
Moreover, a thorough survey having been made by experienced 
workmen, under the personal supervision of the master boiler- 
maker of Keybam Factory, of the boilers of the turret-ship Hydra, 
the result is the discovery of far more serious defects than was at 
first suspected. Many of the plates are found deteriorated to an 
alarming extent. The metal in some places, either through bad 
workmanship or galvanic action, can be easily detached from the 
plates in large scales, ranging from 1-16th to 1-Sth of an inch in 
thickness, and the greater portion of the boilers present that 
peculiar pock-marked appearance which to practical men is a sign 
of great decay and indicates the necessity of incurring an extensive 
outlay. 
Tae Hon. B. G. Northrop, Commissioner of Education for the 
Empire of Japan, thus describes a visit paid by him to the works 
f the Fairbanks Scales Company, at St. Johnsbury, Vermont :— 
‘* Here is a great manufactory of scales, by far the largest establish- 
ment of the kind in the world, employing about 600 men, and 
nearly 400 in branch departments elsewhere, and manufacturing 
over 50,000 scales annually. They are of all sorts and sizes—over 
300 varieties—from the most delicate standard of the druggist or 
banker, to the ponderous hay, railroad-car, or canal-boat scales, 
weighing 500 tons at a time. They are adapted to the standards 
of all nations, and marked with the signs of each. This week a 
large invoice was sent to Japan, and for a long time they have been 
sold in China, Australia, India, Persia, Turkey, Arabia (whore 
they have been carried on mules’ or camels’ backs), in the Barbary 
States, Cape Colony, Sandwich Islands, Isle of France, all the 
South American States, and still more largely in the great com- 
mercial nations of the earth. For use in Europe, India, and South 
America, the larger proportion are based on the metric system, 
which, I think, ought to be, and in time will become, the universal 
system, and which is already adopted by nearly 350,000,000 of the 
world’s population. The Fairbanks Company are helping on this 
consummation. Many of their scales are fitted with double beams, 
giving both the common and the metric standards, thus facilita- 
ting the comparison and use of.each. The yearly sales amount to 
about 2,000 000 dols., and the demand is rapidly increasing.” 
Tue following are the officers of the forty-sixth annual meeting 
of the British Association, which .will commence at Glasgow, on 
Wednesday, Sept 6th, 1876 :—President-Designate—Prof. 
Thomas Andrews, M.D., LL.D., F.R.S., Hon. F.R.S.E., in the 
dlace of Sir Robert Christison, Bart., M.D., D.C.L., ¥.R.S.E., who 
as resigned the b rage in consequence of ill health. Vice- 
presidents elect—His Grace the Duke of Argyll, K.T., F.R.S., &c., 
the Lord Provost of Glasgow, Sir William Stirling Maxwell, Bart., 
M.A., M.P., Prof. Sir William Thomson, D.C.L., F.R.S., &c., 
Prof. Allen Thomson, M.D., LL.D., F.R.S., &c., Prof. A. C. 
Ramsey, LL.D., F.R.8., &c. General Secretaries—Capt. Douglas 
Galton, C.B., D.C.L., F.R.S., &c., Dr. Michael Foster, F.R.S. 
Assistant General Secretary—George Griffith, M.A., F.C.8. 
General Treasurer—Prof. A. W. Williamson, Ph.D., F.R.S. 
Local Secretaries—Dr. W. G. Blackie, F.R.G.S., James Grahame, 
J. D. Marwick. Local Treasurers—Dr. Fergus, A. 8. M‘Clelland. 
The sections are the following :—Section A: Mathematical and 
Physical Science, president—Prof. Sir W. Thomson, D,C.L., F.K.S. 
Section B: Chemical Science, president—W. H. Perkin, F.R.S. 








began to turn in an opposite direction, namely, from lett to right, 
the blackened side of the mica being in front. In a short time, 
when the glass bulb and its contents had acquired the temperature 
of the surrounding water, the wheel came to rest. Dr. Béttger 
repeated these experiments with a radiometer made by Mollenkopf 
of Stuttgart, and with somewhat different results. When: this 
instrument was placed in warm water while in motion, it did not 
change its direction of revolution like that from Bonn. If both 
instruments are set in motion by a feeble light, and ether allowed 
to drop on them, causing quite a decrease in temperature, no 
retardation was observed in the apparatus from Stuttgart, while in 
that from Bonn the motion of a arms was strikingly slower. 
The experimenter thinks it probable that this difference in the 
sction of two apparently identical apparatus was due to the vacuum 
being more perfect in one than in the other. It would be interest- 
ing to make some experiments with an instrument where both sides 
of the mica or aluminum plates are blackened, also where both are 
bright. Such an instrument should be motionless when d 


C. Geology, president—Prof. J. Young, M.D. Section D: 
Biology, president—A. Russell Wallace, F.L.8. Department of 
Anthropology, A. Russell Wallace, F.L.S., oo will preside. 
Department of Zoology and Botany, Prof. A. Newton, F.R.S., 
vice-president, will preside. Department of Anatomy and Fhysio- 
logy, Dr. J. G. M‘Kendrick, lang “nay will preside. Section 
E: Geography, president—Capt. Evans, C.B., F.R.8. Section F : 
E i H and Statistics, president—Sir George Campbell, 
K.C.8.L, M.P., D.C.L. Section G: Mechanical Sci , president 
—C. W. Merrifield, F.R.S. The First General Meeting will! be held 
on Wednesday, September 6th, at 8 p.m., when Sir John Hawk- 
shaw, C.E., F.R.S., will resign the chair, and Prof. Andrews, 
F.R8., President Designate, will assume the Presidency, and. 
deliver an address. On Thursday evening, § mber 7, at 8 p.m.,’ 
there will be a svirée ; on Friday evening, September, 8, at 8.30 
p-m., a Discourse ; on Monday evening, September 11, at 8.30 p.m., 
a Discourse by Prof. Sir C. Wyville Thomson, F.R.S.; on Tuesday 
evening var mber 12, at 8 p.m., a soirée; on Wednesday, 











to the action of radiant heat. 9 











p , the Concluding General Meeting will be held at 


a 
2.30 p.m. 
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BLOWING ENGINE AT THE PHILADELPHIA EXHIBITION.—DETAILS. 
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THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 

The drawings I send you herewith are of the largest engine in 
the Exhibition. They represent the blowing engine exhibited by 
the J. P, Morris Company, which is constructed after a style 
now much in favour with many American furnace managers. 
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engine compared with its base is suggestive of instability, but | 
that defect does not exist. A foundation of hard bricks or good | 
stone, long and wide enough tc take the bed plate, and 10ft. | 
deep, is known to be quite sufficient to sustain the engine | 





Y sg 
ASW 


, “ew & 





Ii ALLL LLY \. 
\\ SS 


i SELN WWI SSS | 
= a mui $ Wn. | 


NN 
S 
gf 
ANNAN NATAL WW y 


N 
\ 





iW 


SN IN ASN] 
, sree N LLLLLLETELTTIPTMTTYLVITTILLTE 
N Y 


C—_e 





PAZ 


SS 
NSS SSS 
Zea 


dled 


CAM att tLATPAT LL fly 


G 
Z 
GY 
I 


4 


g 
Z 
t 


7, 


gt 8 \ 
Su g aN’ 
KAS WY S —— 


SG GAIA 


N \ 
N NaN 
NY ZX NaN 
Zk s 8 
f i) 
| \. 4 N Nij —— 
xy RSS Was Ss 
NS 
Sy VERTICAL \ 


SECTION 


TT 


| Ht 


“% 


A 


wo” 
a 
Fa 
G 
Crap” - 


G 


ALLL 
a lie 


a 
Mee 
“araprppptt” 


ZZ 


SECTIONAL PLAN 


These knives give the underside of the timber a perfectly smooth 
surface. It then passes between two vertical rotary cutter blocks 
D which operate on its edges; tongueing, grooving, or simply 
planing them. These cutters, like the bottom ones, remove the 


without perceptible swaying of the top. This height is mainly | required amount of material preparatory to being finished off by 


due to length of stroke compared with diameter of blast cylinder, 


the stationary knives E, of which there are two on each side, one 


whereby a given quantity of air can be supplied by a lesser | of which acts on the horizontal and the other on the vertical 


ty 





In its design the following points were ht to be obtained :— 
Compactness, without sacrifice of accessibility to moving parts; 
self-adjustment of parts liable to inequalities of wear; steadiness 
of the whole structure and preservation of alignment by being 
self-contained. All the parts are proportioned to the work of 
supplying blast of 10 lb. pressure steadily, if needed; and though 
the ordi working of anthracite burning furnaces does 
not demand that high pressure, it has been exceeded in one case, 
134 lb. having been blown off for a considerable period of time 
without damage to the engine. The Wanich equilibrium valve 
with which this engine is fitted was applied first about. four 
years ago to an engine at the Lebanon Furnaces, and soon after 
it was +¥ to a second engine at the same furnaces, on both 
of which it has proved highly satisfactory, saving steam and 
being entirely manageable. Double-beat valves will leak even 
if ground in, under steam, owing to unequal expansion between 
themselves and the chamber containing their seats. The single- 
beat valve with a “pilot” or supplementary valve is not easily 
handled on blast engines, where it is found best, in order to 
promote regularity of motion, to set the steam valves late, 
sometimes so much that the piston has moved one-twelfth of its 
stroke before steam is admitted; consequently the passages and 
space within the cylinder to be filled are proportionately so great 
and rapidly increasing that steam cannot pass by the pilot valve 
fast enough to equalise the pressure on the upper and under 
sides of the main valve unless the pilot valve be increased largely 
in area, when it becomes unmanageable by hand. To overcome 
this, Mr. Wanich, foreman of the machine shop of the J. P. Morris 
Company, designed the valve illustrated, and found its action to 
realise what was anticipated of it. It consists in the use of a ring 
cast on the back of the main valve, extending upward and bored 
out so as to envelope and slide freely upon the outside of another 
ring cast on the steam-chest bonnet, dropping downward and 
turned off. The rings are of course concentric, and the annular 
a between them is quite small in area, very much less than 

e aggregate area of the holes for the passage of steam below the 
pilot valve; consequently, any steam passing the annular opening 
when the pilot is raised goes freely through into the cylinder, 
exerting no appreciable pressure on the back of the main valve, 
and permitting it to rise easily. This absence of pressure has 
been proved by connecting with the space inclosed by the rings 
an ordinary steam gauge, which showed the pressure when the 
pilot was seated to be, say, 351b., and when the pilot was raised 
the pressure suddenly fell to almost zero until the main valve 
opened, when it rose again to 35lb. The blast valves are of 
selected thick sole leather backed with plate iron; blast piston 
fitted for either metal, wood, or bag packing; steam piston fitted 
with metal double rings held out by springs; valves are lifted 
by cams < ago d directly against rollers fitted into the bottom 
ends of lifting rods. The cams are adjustable, but not 
variable, and give facilities for experimenting to determine the 
best distribution of steam without interference with each other. 
The cam shaft is driven by spur gears fitted to main shaft. The 
fiy-wheels are large, and nfo 9 nearly 18 tons. The rim on the 
side in line with the crank pin is cored out, so that the prepon- 
derance of the opposite side will counterbalance weight of pistons, 
rods, crossheads,&c. Shaftsareof wrought iron withample bearing 
surface. The crosshead swivels in the yoke connecting the two 
piston rods, and is provided with spherical journals for the con- 
necting rods, so that it may accommodate itself to any inequali- 
ties of wear in the main shaft or crank pins. The height of the 








of revolutions—usually in engines of this stroke not 
exceeding twenty—and with fewer beats of the blast valves; and 
as with fixed diameter of blast cylinder the loss in delivery due 
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to piston clearance and space in the passages is a certain quan- 
tity, it is clear that the percentage of loss of useful effect from 
this cause diminishes as the stroke increases, The dimensions of 
the principal portions of the engine are as follows :—Blowing 
cylinder, 90in. diameter, 7ft. stroke; steam cylinder, 50in. diame- 
ter, 7ft. stroke; two fly-wheels each 24ft. diameter; bed plate, 
13ft. by 8ft.; total height of engine, 364ft. Capacity, 10,000 
cubic feet of air per minute. 








THE LARGEST ROLLER PLANING MACHINE IN 
THE WORLD. 


Tur accompanying illustration represents a roller feed planing 
machine made by Messrs. Thomas Robinson and Son, saw mill 
engineers, Rochdale, and is the largest of its kind that has ever 
been made. It weighs altogether about forty tons, being four 
times the weight of the largest machine of the same kind that 
had been made previously. Its frame measures 30ft. in length 
and is 5ft. high. It is intended to plane on all four sides at one 
operation timbers of any size up to 18in. wide by 8in. thick, and 
at a speed of 120ft. per minute. Its mode of operation is as 
follows :—The timber is fed through the machine by means of 
eight calender rollers A, and passing first over two bottom 
rotary cutter blocks B, which take the required depth of cut off 
the board to bring it to a true surface, and comes to three 
stationary knives C fixed in a drawer which can easily be drawn 
out or pressed into the machine, for purposes of sharpening, &c. 


side of the tongue or groove. Between the side rotary cutters 
and their fixed knives is an extra bottom cutter block F’, which is 
used for moulding or beading the underside. It finally passes 
underneath two top rotary cutter blocks G, which finish the top 
side. 

The feed rollers, which are very massive, being 30in. diameter, 
are all driven by means of large spur wheels. ‘The top ones are 
hung on swings which hinge on the axis of the wheels driving 


| them, so that they can easily rise or fall with the varying thick- 


ness of the timber, the wheels at the same time always keeping 
the same depth in gear. They are all raised together off the 
timber by means of the hand wheel H. All the vottom cutter 
blocks can be raised or lowered by means of haud wheels and 
screws so as to regulate the depth of cut to be taken off. All 
cutter blocks in the machine are drawn at 5000 reyolutions per 
minute. The reasun this machine is made of sch measured 


! proportions is that the timber on which it operates is not only 


of very large dimensions, but is very rough and irregular, 
such, that in order to get'a true surface it is often necessary to 
take a very heavy cut. This is also the reason for there being 
double sets of cutter blocks for working the top and bottom 
sides, 











| New collieries are being opened and old collieries are being 
| extended to such an extent in the Sheffield, Rotherham, and 
| Barnsley districts that it is estimated that in a short time there 
will be an increase in the production of coal at the rate of fully 
3,250,000 tons per year. e effects of this extraordinary increase 
of production must be a further decrease in the price of coal; and 
it must also seriously affect the miners’ question. 


| WHITWoRTH ScHOLARSHIPS.—The following list of the candi- 
| dates successful in the competition for the Whitworth scholarships, 
| 1876, has been issued by the Science and Art Department of the 
Commitree of Council:—Henry 8. H. Shaw, 21, engine fitter, 
Bristol, 1282 theoretical marks, 1448} practical marks; Robert 
Greenhalgh, 21, mechanical engineer, Atherton, near Manchester, 
8824 theoretical marks, 1512 practical marks; John Ryan, 21 
engineering student, Newport, Monmouthshire, 1335 theoretical 
marks, 8544 practical marks; William H. Williams, 21, draughts- 
man, Swindon, 854 theoretical marks, 12594 practical marks; John 
W. B. Wright, 21, pattern maker, Hull, 6394 theoretical marks ; 
1458} practical marks; Jerdan Nichols, 20, mechanical engineer, 
Over Darwen, 1465 theoretical marks, 619} practical marks.” The 
following is the result of the examination for Whitworth scholar- 
ship prizes, 1876.:—1. Scholars appointed in 1874—William Sisson, 
| 2330 theoretical marks, 22974 practical marks, first prize, £100; 
William Martin, 1899 theoretical marks, 1901 practical mar! 
| second prize, £60; Robert A. Sloan, 2136 theoretical marks, 141 
| practical marks, third prize, £50; Frederick Stubbs, 15!'6 theo- 
| retical marks, 1447 practical marks, fourth prize, £40; Thomas L, 
Daltry, 1370 theoretieal marks, 1359 practical marks, fifth prize, 
| £30; James Muckley (appointed in 1875 to fill a vacancy), 1295 
| theoretical marks, 1173 practical mark, sixth prize, £20. 2. 
| Scholars appointed in 1875—Joseph Poole, 1170 theoretical marks 
23574 practical marks, first prize, £100; Joseph Harrison, 1749 
theoretical marks, 1487 —— marks, second prize, £60 ; George 
Goodwin, 1319 theoretical marks, 1425 practical marks, third prize, 
£50; Franklin Garside, 1439 theoretical marks, 1273 i 
marks, fourth prize, £40; Frank W. Dick, 1467 theoreti —- 
998 pd ig marks, fifth prize, £30; John Alldred, 611 theoreti 
marks, 1323} practical marks, sixth prize, £20.” We are requested 
to say that Mr. Henry Selby Shaw has been a student d the 
= rr years in the evening classes of the Bristol Mining 
00) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 
STEAM GAUGES, 

Sir,—My agents, Messrs. Negretti and Zambra, of London, have 
directed my attention to your report on the steam at the 
Birmingham Show, in your journal of the 28th ult, in that 
I find that a large number of the gauges under test are tolled 
simply “‘ Bourdon’s,” leading your readers to infer that they are 
all of my manufacture. Many of the instruments have the name 
of the makers who have adopted my principle, and who exhibited 
the instruments, therefore I may leave those gentlemen to answer 
for themselves ting the inaccuracy of the instruments exhi- 
bited by them. There are, however, two gauges exhibited called 
“ Improved Bourdon’s,” which are the worst in the exhibition, 
indicating as much as 10 lb, im error, fully bear out your 
assertion that many of the gauges are only made to sell. 
do not complain of persons adopting principle of my 
gauge, a8 long as they place their name on them, be their 
ee Tho cage Goa SEMEL Db fet pastes chet my 

e ave a rig pro} t ms ™ 
system and do not put their name on the instruments, be the 
purchaser to infer, and the dishonest trader to assert, that they 
are of my own manufacture; nor is my 
trade mark, heréto annexed, always a 
sufficient rae ol for I have had many 
gauges sent me for repair, bearing a 
fraudulent trade mark in exact imitation 
, of my own. Under the circumstances, 
therefore, I wish to say that, my name alone is placed on 
many of the gauges exhibited at ingham, it does not follow 
that they are all of my make; and I do assert that any manufac- 
turer who makes a gauge on my prin , and does not put his 
own name on the instrument as maker, does so*with a fraudulent 
intention of selling his instrument as one of my own make. Of 
the injury to my reputation by this proceeding it is not possible to 
calculate. Take the Birmiogham Show as an instance. In that 
case a number of bad gauges are exhibited, and I have to bear the 
mortification of seeing my name identified with a bad article, when 
I know that not one instrument leaves my place before it has 
undergone a rigid examination. , 

I beg, therefore, that you will allow me in fairness to request 
respectable makers to place their names on.the gauges they manu- 
facture, and to inform those persons who are desirous of obtaining 
my own make of gauge, that all genuine instruments made by me 
bear my trade mark, as given in the body of this letter, and such 
gauges I warrant to be as accurate as any instruments can possibly 
be miade. 

I apologise for the length of this letter, which, I feel convinced, 
with your usual impartiality, you will, insert in your valuable 
journal, Epovarp Bourpon, 

74, Faubourg du Temple, Paris, 8th August, 1876, 
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THE LONG ASHTON ACCIDENT. 
Srr,--The accident to the train known as the “Flying Dutch- 
man,” it appears, occurred at apart of the permanent way where 


the gradient was 1 in 200 towards Bristol ; and this accident being | 
closely followed by another near the same spot, points ominously | 


to the probability of some fault existing in the track, and which 
fauls may be confined to one rail, or part of the length of a rail, 
and in the case of an engine running at the rate of fifty-seven 
miles an hour—the rate of the Flying Dutchthan at the scene of 


the accident, according to Mr. Watton, superintendent of the | 


Bristol and Exeter division—the defective part may be easily 
conceived to be somewhat remote from the actual spot where the 
engine left the rails, inasmuch that the jumping or leaping motion, 
or violent oscillation which produced the accident, may have been 
imparted to the engine some seconds previously, and the normal 
oscillations due to the momentum of the train, acting in the same 
wave as the added disturbances, would be cumulative in their 
character, until the final leap from the rails producing the sad 
calamity now the subject of investigation. 

Now, I think such a fault, say, for instance, the subsidence of 
one or two cross sleepers, or a slight sinking of a chair into a 
defective sleeper, or, in cases where longitudinal sleepers are used, 
a defective junction of rails, or any imperfection proceeding from 
any cause, might exist some time before it attracted attention ; of 
course, a difference in the gradient for any length of the line would 
be immediately detected, but differences existing over only a few 
feet, or even inches, might escape observation until a fast train 
came to grief ; and knowing, as we do, what “great effects from 
little causes spring,” a very slight inequality in the line would be 
sufficient to account for throwing an engine off the metals when 
running at the speeds now common with our express trains. I b 
no means assume that this is the explanation of the causes whic 
led to the particular accident to which I have referred, but I con- 
tend that this is a probable cause of accident in many cases. 

I now consider the possibility of preventing accidents from this 
cause, and as I am quite convinced that a perpetually perfect 
permanent way is beyond human attainment, I believe a great 
step towards the end in view will be secured by devising a means 
of giving timely warning to the authorities of a gradual local 
deterioration of the track in the direction above described, and 
such warning could be accurately pointed out and registered by 
every train passing over such a place; this register would also show 
the gradual growth or increase of such fault from time to time, 
independent of actual observation. 

The way I propose to effect this would be by having an indicator 
attached toeach engine, showing on a diagram the maximum of 
gradient over which the engine has passed during its journey, or 
otherwise the greatest deviation the engine has made from its 
horizontal position, both longitudinally and transversely, and also 
indicating the spot at which any one or several of these deviations 
occurred on its journey, Such a diagram would, in the case of an 
excessive departure of the engine from its true position, immedi- 
ately point out the locality where such an impediment to its 
safe passage existed ; and, again, a series of ten or twenty such 
diagrams would show eonclusively the increase of the fault, if any, 
occurring from time t6 time at such a place. Such an indicator 
could very simply be Made at a trifling expense, and would con- 
stitute a silent but valuable finger post, pointing persistently to a 
spot or spots where supervision or reparation is needed. 

It would also be of service to the driver on his journey, as he 
could at once see on & dark or fozgy night what gradient he was 
going up or down, or if on a level portion of the road, which, in 
the case of a long run, would be sufficient in some instances to 
tell him exactly what part of the line he was on. I am convinced 
that such an indicator would effectually call attention to weak 
places in the permanent way, and on some occasions long before 
they could be detected by the eye. H. G. W. 








On Saturday last the certificates of proficiency gained by the 
students of the Crystal Palace School of Practical Engineering 
during the summer term were distributed by Mr. E. Woods. The 
report of the examiners, Messis. T. H. Tolmeand G. E. Gavey, C.E., 
which was read by Mr. Shenton, superintendent of the Crystal 
Palace School of Art, Science, and Literature, spoke fa’ y of 
the attainments of 20 students in railway and dock work, 10 in the 
drawing office, 10 in the pattern shop, 12 in the fitting shop, 11 in 
general surveying and the preparation of plans, &c., for Parlia- 
ment, and seven in the calculation of strains, the preparation of 
general and ‘working plans, specifications, and dock and railway 
estimates. There is now a section devoted to the training of 
gentlemen who intend to go to the colonies or abroad a8 explorers 
and settlers. The course of instruction, which is as far as possible 
practical in its details, includes everything in the shape of scientific 
and mechanical expedients which a man thrown entirely on his 
ewn resources would be likely to find useful. 
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THE PLIMPTON ROLLER SKATE. - 
(Before the MASTER. OF THE ROLLS, August_4tj.) 

On Friday last a number of motions were mede in the Rolls 
Court on behalf of Mr. Plimpton or his licensees to restrain various 
defendants from age 3 other skates said to be infringements of 
that invented by Mr. Plimpton. ene 

THORN ?. THE WORTHING SKATING RINK COMPANY (LIMITED). 

The defendants, in this case, were using the Wilson-Goodwin 
skate, a representation of which is given in the annexed woodcuts, 











in the smaller of which one wheel is removed to show the action of 
the cam piece. 1t will be seen that the roller axle is mounted upon 
what may shortly be called a species of Hook’s joint. That is to say, 
the axle is capable of movement round a vertical axis formed by a 
perch pin, and also on a horizontal axis parallel with the longi- 
tudinal axis of the skate. To the foot-stand are secured two 
inclined cam pieces, which bear against studs on the wheel frame. 

ae The consequence, therefore, of a 
depression on either side of the 
foot-stand will be to force the 
wheel frame round its vertical 
axis by means of the cam on the 
depressed side. This, shortly, is 
the gee = of the invention, 
which, it was shown, was applied 
either with one, two, or more 
wheels, as desired. 

Mr. Henry Marrnews, Q.C., 
Mr. Aston, Q.C., and Mr, 
Lawson, for the plaintiffs, 
moved for an injunction to 
restrain the defendants, until 
the trial of the action or fur- 

_— ther order, from using this 
skate. They proceeded to argue that though apparently 
very different, there was a substantial resemblance between the 
Wilson and the Plimpton skate ; and they produced models which, 
they contended, showed that in the Wilson skate there was an 
inclined axis, as in the Plimpton skate, though it was only 
imaginary. They urged that Wilson had adopted simply another 
way of doing what Plimpton did, and that the way so adopted 
| was not possessed of inventive merit, but was a mere colourable 
| evasion of Plimpton’s invention. 
| Mr. Davey, Q.C., Mr. NortH, Mr. Goopreve, and Mr. CoHapwyck 
| Hearey, for the defendants, contended that Mr. Plimpton had 
| not secured a patent for all modes of making the axles of rollers 
| converge, but only for the one mode described in the specification 

and colourable imitations, which the Wilson skate was not. They 
argued that the inventor cf this skate was entitled to adopt 
another mode of carrying into effect the principle used by 
Plimpton, it being settled law that a man cannot patent a prin- 
| ciple, and that Mr, Plimpton had no monopoly of the prin- 
| ciple of tilting the foot-stand for the purpose of controlling the 
wheels. The evidence showed, they submitted, that this was a 
great improvement upon Plimpton’s skate, and possessed, more- 
over, much inventive merit. They offered to keep an account in 
the event of the injunction asked for being refused. 

The Master oF THE ROLIS said that the question was 

whether a prima facie case had been made for restraining 
the defendants until the trial of the action from using the 
| Wilson skate. With reference to the question, what amounts to 
| infringernent ? h‘s lordship said, adopting the language of Chief 
| Justice Tindal in ‘* Walton 7. Potter,” that when a party has 
| obtained a patent for a new invention, or a discovery he has made 
| by his own ingenuity, it is not in the power of any person, simply 
| by varying in form or in immaterial ciroumstances the nature or 
| subject-matter of that discovery, to obtain either a patent for it 
himself or to use it without the leave of the patentee, because that 
would be, in effect and in su ce, an invasion of the right; and, 
therefore, what the court had to look at was not simply whether 
the defendant's article varied from the specification of the plain- 
tiff’s patent, but to see whether, in reality, in substance, and in 
effect, Wilson had availed himself of the plaintiff’s invention to 
make the article. In such a case the court must disregard the 
evidence of experts, which was universally and necessarily contradic- 
tory, having r-gard to the process of selection by which it was obtained. 
It had been suggested that a judge should be assisted by his 
own expert. But the difficulty in such cases must always be 
Pwhere to find the proper person. The chances were that the 
selected man would at one time or another have previously been 
called upon for an opinion by one or other of the parties or their 
solicitors. Inany case the expert, though acting with the greatest 
honour, had, as a rule, an instinctive bias, The amount of expert 
evidence adduced on either side was moreover no test, for it was 
notorious that though a party might take innumerable opinions, 
he only brought forward those which were favourable to 
his case. This being so, the Court must throw itself on 
its own limited resources in order to determine for the 
purpose of the present application, whether Wilson’s skate 
amounted to an infring t of Plimpton’s patent, After a care- 
ful comparison of the two skates, the conviction forced itself 
upon his lordship’s mind that the man who made Wilson’s skate 
had studied either Plimpton’s skate or a copy of it ; and it did 
appear, in point of fact, that Wilson had seen Spiller’s skate, which 
had been already decided to be an infringement of Plimpton’s 
patent, In his opinion, if an ingenious workman were asked to 
make a skate to work like Plimpton’s, and yet be different from it 
in ap} ce, the man would in all probability produce a skate 
like the one in dispute. In fact, Wilson’s skate was so remarkably 
like Plimpton’s that his lordship had been compelled to look very 
carefully for the differences between the two. Being of opinion, 
though without expressing a final opinion on the question, that 
Wilson’s skate was, in substance, a clear invasion of Mr. Plimpton’s 
rights, he should grant the injunction on the usual undertaking. 
Of course, his lordship added, his opinion might be changed when 
he had an opportunity of sifting the evidence, but upon the pre- 
sent evidence he should make the order. 

arpa after Be; Raw my qu injunction was also 
granted in the case ichols v. Day” against the rietors 
of the Southampton Rink, i them from the pee the 
Wilson skate; and on a motion to commit Mr. Spiller for contempt 
—he being Se nn anes & ut oun Gate 
—in the Wilson skate, his lordship granted an injunction 

restrain him from selling the skate in question until the action 

iting Rink Company” shall have 


PLIMPTON ¥. BRIGHTON AQUARIUM COMPANY (LIMITED). 


In this case an injunction was granted, without argument, to 
restrain the defendants until the hearing or further order from the 


















use of a roller skate called Todd’s skate, and leave was given to 
move to dissolve the order before the vacation judge. 

A patent for this skate was taken out on the of September, 
1872, No, 131,234, It is illustrated in the annexed woodcuts. 
A indicates the spring and main bottom of the skate ; the holding- 
straps are shown attached to the horizontal plates a 


» 


which are in turn riveted to the plate A. They may, however, 
be attached directly to it, the plates ab being dispensed with. 
C is an-india-rubber loop, the strength of which must be propor- 
tionate to the weight and skill of the skater. It passes through 
the staple ¢, and connects the ends of the bent armsd d, which 






are rigidly fixed to the axles of the rollers D D so as to turn with 
them. E isa hollow pillar within which B is fitted, so tl at one 
may turn on the other like a sleeve on a shaft. They are con- 
nected together by the screw and groove e! i, the connection being 
in the nature of a swivel joint. By means of a horizontal flange, 
Fi¢.2 B is riveted to the end of the hori- 

- zontal plate A, and the axles of the 
rollers are rigidly connected with the 
hollow pillar E. The mg always 
stand in a position inclined to each 
other and at an angle with the floor, 
but the angle must be other than a 
right angle. When the skater wishes 
to turn he inclines his feet towards the 
centre of the curve that he wishes to 
describe, causing the spring plate to 
assume an angle longitudinally to the 
floor. The inclined posts are, in con- 
sequence, turned outward or inward as 
the case may be, The axles, being 
rigidly connected with the hollow parts 
of the pillars, are necessarily affected 
by this movement and are thrown out 
of parallelism with each other, the 
outer wheels moving further apart, 
and the inner wheels moving nearer 
together. Thus the skate will «des- 
_ ¢ribe a circle whose radius is limited 
mainly by the elastic loop ©, and the will or skill of the 
skater. 





Mr. ‘Henry MAtTrHEws, Q.0., Mr. Aston, Q.C., Mr. WALLER, 
Q.C., and Mr. Lawson were for the plaintiff; Mr. HEmMING, Q C., 
and Mr. Dauwey for the defendants. 








In Spain, the Ballitris tunnel, on the line from Barcelona to 
France, was opened on July 10. A bill is passing through the 
Cortes for a new line to start from Salamanca and pass via Ciudad 
Rodrigo to the French frontier. Another projected line is from 
Valladolic to Cataluyd, 287 kilos. long, which would unite the 
Northern with the recently proposed North-Western line, servin 
as a connection between Old Castille, Aragon, Catalonia, anc 
Valencia, The country through which it would pass is said to be 
tolerably even, so that its construction would not entail great 
expenditure. 

A “Wart” Enotne.—A discussion of a somewhat painful 
nature took place at the meeting of the Glasgow town council the 
other day. . It seems that some time ago an old engine was placed 
by the council in the West-end Park under the impression that it 
was a.‘* Watt” engine, and as such it had been the object of 
immense veneration and respect. Lately, however, suspicions have 
arisen that the venerable machine is not a ‘‘ Watt” engine, but is 
in fact an impostor, and only fit to be deposited in some old iron 
store. The Parks Committee, who appear to be to a certain extent 
responsible for the introduction of the engine into the park, still 
maintain that if not a “‘ Watt” engine it is worthy of the position 
it occupies as an “ ancient relic ;” but this opinion is not shared 
by many of the members of the town council, who are thoroughly 
disgusted with the engine, and on Thursday indignantly demanded 
to know “if the maehine was not Watt's, whose it was and what 
was the object of its being preserved.” No satisfactory answer 
wing given to this inquiry, it was moved that the engine should be 
expelled from the park, and an opinion was expressed that its 
removal should he effected before the meeting of the British 
Association. The deacon convener, however, having moved ‘‘ that 
the matter be remitted simpliciter to the Institution of Engineers 
in Glasgow to say whether the engine was worth keeping or not,” 
this p 1 was adopted, after a division, by a majority of 
twenty-six to eight. The fate of the engine therefore hangs for 
the present in the balance.—Pall Mall Gazette. 

THE BRIDGE OVER NiAGara.—The Buffalo Express predicts the 
fell of the suspension bridge that crosses the Niagara river just 
below the falls and connects the New York Central and Canadian 
Great Western Railroads. a is based on the theory 
that iron s ded, either horizontally or vertically, becomes 
granulated and brittle, and in this state breaks easily by vibration. 
To this change in structure 1s to be added the inevitable weakening 
of the iron by the alternate contraction by cold at a temperature 
of 22 deg. below zero and the expansion by heat of 90 deg. above 
zero, The Express ridicules the idea that the mere defence of the 
wire cables from oxidation by paint will avert, or even delay, the 
necessary catastrophe. It says.—‘‘If, as we believe, theory be 
true, cord after cordjof these hundred thousand attenuated wires will 
break, noiselessly and under their insidious cordage covering, with 
no eye to detect them; one after another will snap like spiders’ 
threads, until they become a mass of fragmentary faggots. We 
wish, even now, those strands could be uncovered, that an 
interested public could look upon them, Fall that bridge will! 
We do not date the time—but mark, that bridge will fall.” In the 
main the opinions of the Express writer are correct. Wrought 
iron does aan its structure—its molecular structure—under 
strain and under vibration, The proofs are too many to allow a 
successful denial, There is enormous strain and frequent vibration 
on the bridge over the Niagara. But the calculation of engineers 
in constructing these bridges is seldom for less than twice the 
amount of weight and vibration to which they will be subjected. 
It may be said that the same objections the Express urges against tLe 
life of the Niagara bridge will apply to all suspension bridges hela 
by wire rope or chain. None of them that have stood since the 
first were erected have been tested to determine their prospect of 
durability, and of those which have fallen, the cause of their defec- 
tion has been convenient! put at the door of the workmen, 
attributed to some unseen flaw in the material, or to the action of 
the elements, as a severe storm orhigh wind. It arg, hd the Expres 
writer is over fearful and careful, but his reasons have farge that 
should demand consideration, — Hartford Times, 
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WORKMEN AND THEIR INSTRUCTORS. 


Tuar there is a between the purely practical man and his 
teacher the th is one of the misfortunes of our day; and 
bee re eee oe ao phacall} appreciation, one of the 
other, is y a an y who comes into contact 
with them both, Neither will ow that a goodly store of the 
knowledge and experience possessed by the other would not he a 
decisive benefit to him. But the theorist well knows that the 
efforts he may make in purely practical pursuits, however success- 
ful from a mechanical point of view, are sure to be, comparatively, 
financial failures ; or, in other words, the expert workman must, 
as a rule, look for financial success in the same e as he 
abandons his —— and enters the domain of theory. It 
is a very easy matter to quote exam of great men, who, 
like Galileo, threw their’ whole i and soul into their 
studies, and, rising to the pinnacle of fame, made the world 
their debtors; but how would it have been if Galileo had 
known that, so soon as he had advanced to a certain height in 
knowledge of his beloved science, he must, to advance any further, 
abandon it and enter an arena new to him? And this is the pre- 
cise position of the expert workman. The day has gone by when 
fame alone is a sufficient reward for labour or ogenes 
would in our day find his tub kicked into. the street, and himself. 
under lock and key as a vagrant. Galileo would be sneered at as 


a visionary ; while ordinary good breeding prohibits enthusiasm, 


which is now-a-days considered an attribute of youth or 
rience. The ordinary mechanic of to-day is a child of to-day, with 
its ruling passions well developed in him, those passions a 
desire, a greed almost, for money is not the least; and he naturally 
takes the readiest course to obtain it. Now what is that course? 
Is it to become a skilful, practical mechanic? By no means; it is 
to learn the most commonly known method of doing work, the 
principles, so far as generally known, governing the manipulation 
or construction of the work or machine, as the case may be. In 
fact, since to take charge of others is his aim, he only exerts him- 
self to gain sufficient knowledge to enable him to do so. The shop 
manipulation, knowledge of business, force of character, mathe- 
matics, mechanical drawing, &c., necessary to the attainment of 
his object, he strives to master. The better his education the more 
sure he is to rise; so that a really intelligent and well-educated 
man, with ordinary exertion, is rarely found in the working 
mechanic, even if he has had ten or twelve years of experience. 
As he drifts away from his position as a workman he drifts away 
from_ its elements ; as a working foreman his studies are less 
ractically manipulative ; he has spent, perhaps, five years at his 
usiness, and during that time his attention has been divided 
between two things, one to become as expert a workman as he 
can, the other to gain the extra knowledge to bring him 
into notiee and make him capable of managing and directing other 
men ; and so soon as he makes the first step of advancement his pro- 
gress in acquiring manipulative skill is cut short. This #, of course, 
unavoidable, but it leads to consequences, as we shall presently see, 
that are not unavoidable, but are, en the other hand, very deplorable. 
As a superintendent he enters a new field, in which his purely prac- 
tical knowledge is of comparatively little value to him ; yet he is the 
representative head and front of the purely practical man, and will 
often aspire to a superior knowledge of even the practical workman- 
ship. The expert workman who has spent from twelve to twent 
years in the workshop, and who, in addition to being naturally an 
mechanically skilful, has made the work his study, looks around 
him in the workshop and sees here a machine running too slow, 
there a workman who would do double his quantity of work if 
a little of that inside information, which old and _ skilful 
mechanics always possess, were imparted to him, Then he 
thinks how much more work could be got out of the same amount 
of men and machinery if they only knew what he knows, He 
smiles to himself, and dismisses the subject from his mind, feel- 
ing that in his sphere of knowledge he stands alone; conscious 
perhaps that he could not fill the position of even a foreman, but 
conscious at the same time that money is being thrown away, and 
that, so far as the practical workmanship is concerned, those above 
him do not know their business, at least not as he knows it. He 
has not only no enthusiasm, therefore, for those above him; but he 
has innately a poor “ of them, and inwardly rebels at his 
own position, There his field of usefulness is a comparative waste ; 
and his mechanical advancement impossible, because—here we may 
and repeat a woman’s reason—because. The truth is that 

e is not supposed to know anything, and for the simple reason 
that. his judges were neverin his element. The might have 
attained to his knowledge, but they left his field of study and do 
not know that it takes twenty years to become, on light work only, 
an expert workman at the lathe, machine, and vice. 

What are the chance of combining in one man, first, a mechanic 
sufficiently expert as a workman to stand legitimately ‘as an 
authority and teacher toa ~ shop of workmen; secondly, one 
with sufficient judgment and command to govern them; and 
thirdly, one who shall also be an expert theoretical engineer? Let 
us see. Out of every 100 turners, there will be found not more 
than two of the highest order of efficiency. Out of 100 workmen 
not more than five at most are capable of taking charge of men. 
Out of 100 men, not more than five are expert at the planer as 
well as the lathe; then again, not more than five in 100 are capable 
of explaining even what they do know. Out of every 100, 
there may be also five who have a knowledge of mathematics 
sufficient to make the caleulations absolutely necessary to 
their work, if required to do so; then, perhaps, 5 per cent. of 
workmen can make a decent mechanical drawing. But, on the 
other hand, 5 per cent. are unsteady, 5 per cent. are comparatively 
vntutored, and so on; so that the chance of poe e above- 
mentioned combination in one man is somewhat . It becomes 
—— then, that as a rule it is not the most useful workmen 
who are promoted into better positions, for the reason that the 
requisites to fill those positions include requirements other than 
manipulative skill: which requirements in the aggregate give 
practical expertness a comparatively small place in the general 
qualification of the foreman, Thus it happens that we may find 
a hundred cases wherein workmen of a shop have a pro- 
found respect for some partieularly expert workman, while only 
one case in which such respect is entertained by the workmen 
for the foreman of a shop; and it y 3s that, where 
such respect does exist, it is a bar to the advancement of the 
expert for the reason of the impossibility of his assuming control 
over men with whom his relations have been so intimate. That 
this should be so is not at all unreasonable, because his superiority 
is brought before them almost every day of their lives. He is 
to them, to a certain extent, a mystery in and upon a matter in 
which they themselves are, to themselves, masters; for of what 
does the ordinary mechanic assume to know more than of the 
trade at which he spends his days from morning till night, 
mgd in and year out? When a mechanic exerts himself to 

is utmost, when he puts forth the whole strength of his 
muscles as well as of his mind, when he calls to his aid all 
his experience, all his knowledge, all his determination, and 
all his stren, h, and then fails, and meets another who, with 
the same tools and under the same conditions, can ‘orm vastly 
more and superior work, he knows that this capability is not due 
to either advantages of brute force or school education, but to some 
indefinable qualification known as skill, This seems to him to set 
education, perseverance, and strength at defiance ; then respect 
creeps in, and the skill becomes a shrine, and its possessor an 
idol. An example of this kind occurs to our mind, A tall 
strong man, with brawny arms and with muscles hard and 
well developed, was engaged in filing up some parallel bars; 
he had the work by contract, and had filed up scores of them. 
He was an experienced mechanic, and had. otten himself 
into trouble for working so quickly as to get those men who 
chanced to have the same work to do by day’s work into 
disrepute, because of their inability to compete with him, 
even in cost, let alone in time. On one occasion, however, a some- 


what delicate looking workman, who worked near, challenged him 


to file up a bar in competition with himself, the er The 
gauntlet thus thrown down was accepted, and for three hours the 
contest raged. Each was allowed new rough, second cut, and 
smooth files; and the excitement among the other workmen, of 
whom there were = , ranged along the side of the same bench, 
was at a high pi . The challenger finished his work first, and 
it was exam by his opponent and pronounced well executed; 
but a repetition of the trial of skill was requested, and made with the 
same result. It was in the winter; the workshop had no heating 
apparatus of any kind, and though it was freezing, the contestants were 
in their shirt sleeves, and yet were perspiring. Then the challenger 
was thusaddressed by his opponent, who had ceased working, andhad 
been engaged for a fewmomentsin apparentdeepthought: “*I cannot 
understand it; Ican only accept and respect it. I have nearl 
twice your strength, and have had ten years more experience. 
can look clear over your head, and can hold you with one hand ; 
and yet Iam beaten, beaten at my own job too; and, worse than 
all, I cannot for the life of me tell how it was done.” He surveyed 
himself, held out his strong arms and looked at them, then shrugged 
his shoulders and went on with his work. He might look within 
himself and find, so far as his understanding was capable of judging, 
every element of superiority, except in that mysterious, intangible, 
indescribable quails cation known to him under the cognomen of 
skill, which the closest scrutiny of the most experienced eye cannot 
detect save in its results,—Scientific American, 








THE ENDURANCE OF IRON RAILS.* 


In 1857 the Philadelphia and Reading Railroad Company, Read- 
ing, made a contract with the Fairmount Rolling Mill for the re- 
rolling of some 4000 tons of iron rails, The essential features of 
the agreement were that the old rails should be piled with puddled 
iron and rolled into flats for the rail pile, which latter was to be of 
a section 7in. square, and, after being heated and reduced by 
rolling to a bloom of a section about 5in. by 6in., was to be re- 
heated before being finished in the rail of the T-pattern. Great 
care was exercised in the execution of this contract, and the rails, 
being distributed over all parts of the road, gave general satis- 
faction by their excellent wear. Five years afterwards the prin- 
cipal proprietor and manager of the Fairmount Rolling Mill was 
elected president of the Reading Railroad, and many of the rails 
made under his supervision were still in use in the tracks of the 
company. His first efforts were directed to procuring more rails 
of the same character. Makers refused to bid because of the 
details of the specification, mainly because of the price offered not 
paying for the labour and coal consumed in the changes made 
necessary by the departure from the established methods of work- 
ing. Most of the new rails were, therefore, bought, and the old 
rails re-rolled, without regard to any particulars as to the manner 
of piling, heating, &c., each manufacturer furnishing what he 
deemed the best article possible for the money. 

The result was so unsatisfactory that the company determined 
in the latter part of 1866 to erect a rolling mill, and manufacture 
for themselves, As Bessemer steel rails were just beginning to be 
imported, their future was considered, and the mill planned to 
work steel should it be necessary. Ground was broken at Reading 
in the spring of 1867, and the first rail turned out in March, 1868. 
It was the intention from the inception to make a rail of the 
very first quality, and while it was not believed they could be made 
for any less cost than the market price of an ordinary rail, the 
profit or gain was in the enhanced endurance of the product. The 
result has fully justified the wisdom of the policy, and the expen- 
diture for the plant has been more than returned to them directly 
by the dollars saved in being their own manufacturer instead of 
purchasing from outsiders, and — which is of paramount 
importance, in the longevity of the rail, requiring less frequent 
renewals of the tracks, and of course, in the expenses for repairs, 
the nature of the trade being especially destructive to the per- 
manent way. 

The mill consists of twelve puddling furnaces with a yearly 
capacity of 6500 tons puddled bars; eight heating furnaces and 
two reheating furnaces capable of furnishing, in the manner here- 
inafter mentioned, 20,000 gross tons finished rails annually. It is 
more especially a re-rolling mill. The method adopted for making 
the rails was to work about two-thirds old rails with one-third 
new or puddled iron, Three pieces of old rails are piled on two 
layers of puddled iron, and heated and rolled into 3in. and 4}in. 
by lin. flats, These form the body of the pile, being piled so as 
to break joints. The head piece is rolled from a 9in. square pile of 
these same flats, heated and rolled into a slab Qin. wide by Qin, 
thick, forming about 22 per cent. of the whole pile. Therail pile thus 
made up to a section 9in. square is rolled in three-high 23in. rolls, 
until reduced in six passes to a bloom 7in. wide on the base, Sin. 
high, and 5in. wide on the top. The bloom would somewhat 
naturally assume this shape in course of reduction, but it was 
more particularly given to distinguish the head part of 
the bloom from the flange. The bloom is then carried 
hot to a reheating furnace and wash heated preparatory 
to the final rolling to the finished rail, which is done on a 
—— 23in. train in six passes; a total of twelve passes from the 
Yin, pile to the rail 44in. high. The use of the puddled iron with 
the old rails prevents the dryness inherent generally in reworked 
iron, and insures, with the wash heating, better welds. The bloom 
is et in the rcheating furnace sufficient time, say fifteen minutes, 
to bring it up to a good welding heat. The bloom going quite hot 
to the finishing rolls is very completely welded in the first three 


se meigg and as the rolling is done in one direction only, the rolls” 
ng 


two-high, it is believed the cinder is nearly all expelled 
instead of being retained to some extent, by being chased backward 
and forward, as would likely to be done by rolling in both directions 
on three-high. After the bloom is thoroughly cemented, the cinder 
being no longer essential, it is well not to retain it in the rail. It 
is very evident in the rolling on the two-high train that the rail 
comes from the last or finishing pass colder than it would if rolled 
on the three-high rolls, from the fact of more time being required 
for the rolling, in carrying over the rolls instead of passing through 
a groove, and thus considerable heat is lost. The colder the rail 
is rolled in the last few passes the denser and harder will be the 
metal. In this way an extremely sound rail is obtained, with a 
good welding surface, 

All the rails are 7 with date of laying, and as the rails are 
not sold, but retained for re-rolling, it is easily ascertained what 
the life has been, 

The reports of the president of the railroad, made from year to 
year since 1868, show the life of these rails, Out of 9000 tons of 
rails made and laid in 1868, the first year only 4500 tons, or 50 per 
cent,, had been returned at the end of 1875. Of those made and 
laid in 1869, 17,000 tons, 4000 tons or 24 per cent. have been 
returned. In 1870, 17,500 tons were made, 3000 tons, or 17 per 
cent., were worn out, porte per cent. in use after six years, 
having carried some 50,000, gross tons, inclusive of weight of 
engines and cars, It should be stated that at the expiration of 
the year just named the weight of the rail was increased from 64 
to 68 lb. per yard, The product of 1871 was 19,000 tons, 92 per 
cent, being still in a good condition, and of the product of 20,000 
tons of 1872 only 64 ae cent. has been worn out under a tonnage 
of 35,000,000 tons. These tests would seem to show the uniform 
excellence and durability of the rails turned out by the process 

Late in 1869 it was decided to make some particular tests of rails 
manufactured in the usual way, with the exception of leaving the 
old rails out of the head pieces, and in substituting some special 
brands of pig iron, worked alone for this purpose. In January, 








* Appts before the American Institute of Minin; ——— by 
Mr. W. E. C. Coxe, Superintendent of the Philadelphia and Reading 
Railroad’s Rail Mill, at Reading, Pa. 





1870, these were placed where they would be required to carry 
most of the immense tonnage from the coal regions, and the wear 
could be carefully noted. 

In making these rails a pile was made from muck bar, puddled 
against soapstone, compressed in the rotary squeezer, and rolled 
in flats 44in, and 3}in. ’, jin. and piled, breaking joints, 8in. wide 
by Gin, high. This is rolled into flats, 44in. and 3in. x lin., and 
formed into a pile of a section 9in. square, Some of these piles 
were rolled flat or horizontally, and others on edge or vertically, 
into head pieces or tops, 9in. wide by 2in. thick. The body of the 
rail piece is made up of 4}in. and 3in. x lin, flats, rolled from a 
pile of three pieces of old rails and four pieces puddled iron, The 
rail pile, thus made up of a section Yin. square, is rolled into a 
bloom 7in. square at base, 4in. on top and 6in, high, with the head 
at the top, and charged into a re-heating furnace, and was heated 
before final rolling in the two-high rolls to the rail section. The 
rolling of some of the piles for the heads, on edge, so as to bring 
the welds vertical instead of horizontal in the finished rail, was 
for the purpose of comparing the two methods, In the horizontal 
piling most of the failures arise from lamination. The best results 

ollowed from the edge rolling. The welds, although vertical in 
the heads of the finished rails, are in practice rolled horizontal, 
from the manner of the rail going through the last three passes 
on its side, the vertical pores more thoroughly welding the 
head, Twelve varieties of pig were selected for trial—nine from 
the Schuylkill Valley, two from the Lehigh, and one from the 
Susquehanna. 

Pieces were taken from the different kinds after being puddled, 
and once reworked and tested for tensile strength, the maximum 
being 60,000 Ib., and the minimum 45,000 lb. to the inch. They 
were divided into three classes, the neutral irons, with a tendency 
to cold-shortness, gave an average of 63,200 lb., the red-short 
60,700, and the cold-short 52,500 lb. These were again arranged 
in two lots, those with heads rolled flat, and those with heads 
rolled vertical, and the tonnage, including the weights of engines 
a —_ actually carried by each kind before it was worn out, was 
as WS 3 


Rails with Rails with 
heads rolled heads rolled 

flat, vertical. 

Total average .. .. .. 25,824,348 ° 80,040,070 
Red-short average .. .. 26,959,808 22,819,300 
Neutral average.. .. .. 22,422,593 28,789,361 
Cold-short average .. .. 26,645,538 38,472,600 


From this we gather that the cold-short irons rolled on edge show 
on an average the most endurance, The parcel of rails doing the 
best was removed after six years of service, during which time 
55,000,000 tons passed over them. 

The hard, fine-grained, cold-short irons are more durable than 
the softer and stronger fibrous irons of a red-short nature, The 
cold-short irons appear to give the best welds, and the stronger 
they are the better. The iron in the heads of the rails bearing the 
maximum tonnage was from a blest furnace in the — of 
Reading, and was smelted from a mixture of 60 per cent. East 
Pennsylvania hematites, 25 per cent, Tilly Foster, and 15 per cent. 
East Run magnetic ores. 

The analysis of tais head iron gave :— 
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In the same track with these experimental rails were laid some 
rails with the heads formed of a solid hammered bloom, These 
gave a tonnage of 28,000,000 tons; ‘as the iron was too soft from 
the lack of sufficient rolling they mashed out in spots under the 
heavy traffic. Puddled steel-headed rails have done much better. 

While admitting the vast superiority of steel for rails required 
to stand a very heavy traffic, iron, if carefully seleeted and properly 
manufactured, has capacity for which it seldom gets credit. » 








THE BRISTOL AND EXETER RAILWAY.—This company ceased to 
exist on Monday night last week. The Hxeter and Plymouth 
Gazette has the following requiem :—‘‘ Formed in 1835, two years 
before her-present Majesty began to reign, its identity became dis- 
solved on July 31, 1876, in that of the Great Western Ruilway 
Company, according to the recent agreement between the two cor- 
porations, by which the undertaking of the Bristol and Exeter waa 
to become merged in the larger system of the Great Western, 
Curiously enough, the line was leased during the first seven years 
of its existence to the very company which has now absorbed it, 
but we hope the future contains no analogy to the circumstances 
which induced the shareholders to take the management of theiy 
property into their own hands after the period of agers just 
mentioned, The company had its ‘ups and downs’ like other con- 
cerns of a similar nature, but the ‘ups’ were considerably moro 
frequent than the ‘downs,’ the result being that the Bristol and 
Exeter enjoyed a career of prosperity such as has fallen to the lot 
of very few railways. It had the benefit of very able management, 
so that its original shareholders, who gave £100 a piece for their 
stocks, now find themselves in possession of shares which command 
a market value of £150 at the moment we are writing. If the direc. 
tors looked after the interests of the shareholders with a success 
of which the fact we have just quoted is perhaps the most conspi- 
cuous and unmistakeable proof, so it is but right to say that they 
seldom showed themselves indifferent to the wants and wishes of 
the travelling public.” , 


Tue SULPHUR MINES OF ForLI.—The sulphur deposits of the 
Romagna, of miocene lacustrian formation, are situated amid 
the sub-Apennine hills; The mines now under work in the pro- 
vince of Forli, described by Consul Colnaghi, are spread over a 
superficial area of 260 square kilos. From a document existing 
in the archives of Ravenna, in which the parish of San Pietro, in 
Sulferina, in the district of Cesena, is mentioned, the existence of 
this mineral would appear to have been known in the eleventh 
century. In 1344, Ostasio da Polenta bought certain estates in the 
neighbourhood of Polenta, his right to dig for sulphur being 
expressly mentioned. The mineral is noticed in the poems of Dario 
Tiburto in the fifteenth, and of Folengo in the sixteenth, cen- 
turies; and George Baner or Agricola, in his work on mineralogy, 
published in 1546, speaks twice of the sulphur of Cesena, and 

raises its quality. More recently, in 1872, the principal mines, 
Belo ing to the Rocieta delle Miniere Zolfuree Cesenati, were pur- 
ch by an English company, the Cesena Sulphur Company, 
Limited, and a new era of activity commenced for the sulphur region 
of this district. The chain of the Apennines of the provinces of 
Forli, and Pesaro, and Urbino offers a large field for the growth 
of this industry. The total amount of refined sulphur produced 
in 1874 amounted to about 24,700 tons. The cost of extraction, 
refining, &c., may be calculated on an average at from 100 to 120 
Italian lire per ton, including royalties. The price of refined sul- 
phur is from 160 to 170 lire per ton, leaving a profit of from 50 to 
60 lire. The sulphur of Romagna is werth from 15 to 20 per cent. 
more than that of Sicily, on account of its intrinsic good quality 
and the degree of purity to which the refineries have brought it. 
In 1872 about 2134 tons of Romagna sulphur were exportea from 
the district of Ancona to France, Turkey, and Austria. A certain 
quantity appears also to be sent overland to the ports of Genoa 
and Leghorn for shipment. Foreign trade is as yet but little 
uainted with the value of Romagna sulphur, the production of 
which has not long been brought to its present development, the 
facility of shipment of the Sicilian sulphur naturally attracting 
trade to the south, At the mines of the district of Cesena, including 
Marazzana and Perticara, upwards of 3000 workmen are “am | 
employed as miuers, firemen, carters, &¢,—Sociely of Arts Journal, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





TO CORRESPONDENTS. 
*,” In order to avoid trouble and confusion, we find it necessary 


to 

inform correspondents that letters o; addressed to the 

cases, @ large envelope legibly di the 
writer to hi , but i 2d. 

u bearing a bse gd t 

notice will be taken of 

*,* We cannot undertake to return drawings or manuscripts ; we 


must therefore request correspondents to keep copies. 
*,* All letters intended for insertion in THE ENGINEER, or contain- 


the writer, not necessarily tor publication, but as a proof o 
good faith. No notice whatever will be ta af eceamens 
communications, 

R. G. J.—Information forwarded to inquirer. 

G. E. W.—It is used for the purpose you name. Apply to some chemical 
broker, or advertise. 


Duncan's WaTER ENGINE. —A correspondent whites to know the address of t 
maker of this engine. ss 

J. C. G.—Yes, we believe such experiments have been made. Write to Mr, 
Kirkaldy, The Grove, Southwark. 

8. W.—It used to be made by Messrs. Ormerod, Grierson, and Co., and Sir 
Joseph Whitworth's company, both of Manchester. 

P. J. W.—We do not know the address of any one personally concerned, but if 
you apply to the directorate of the company in Russia, that will probably 

suffice. 

Coatina Iron Wire.—A corres, t wishes to be put into communication 
with Dr. Heeren, the inventor of a process for coating iron wire. We shall 
be happy to forward any letter that may be sent. us for our correspondent, 

G. H.—It is impossible to say, from the slight description given by you of your 
invention, whether you have been anticipated or not. You can easily satisfy 
yourself by examining the patent indexes and specifications, which you may 
see at the Mechanics’ Institute at Darlington. 

C. H. B.— You will jind the Forth and Tay ferries described in the Trans. 
Inst, Civil Eagineers, vol. 20. A work on railway ferries was published 
some years ago by Ernst and Korn, of Berlin. This work was noticed in 
THE NGINEER Of 7th Aug., 1868, and that number also contarned engrav- 
ings of the ferry at Rheinhausen. A ferry over the Clutha was described 
in Toe EncingeEr for 7th Die. , 1866. i 


_ SUBSCRIPTIONS. 

Tae Enoweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it.can, f preferred, be supplied direct 
Srom the office, on the following terms ( paid in advance) :— 

Half-yearly (including double number)... .. .. £0148. 6d. 
Yearly (including two double numbers),, .. :. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum wil 
be made, - THe Enainesr is registered for transmission abroad, 

Cloth Cases for binding Taz ENGIneER Volume, price 28. 6d. each, 

The following Volumes of THe ENGINEER can be had, price 188. each—Vols. 
5, 10, 14. 21, 24, 25, 26, 97, 38, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at.the 
Following rates will receive THe ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
Ken 

Colum 


Post-office Order. — Australia, B British 
Guiana, Canada, Cape of Geod Hope, Denna, g 
France only), Germany, tar, oe Japan, Tee 
ss ow gg | New pm — a d, New South Wales, 

ew Zealand, ugal, umania, itzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South 
— £1 16s, 





maittance 
Bri 





tance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and yo Greece, Ionian Islands, Norway, Panama, Russia, 
Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5a. 
ADVERTISEMENTS. 


*4* The charge for Advertisements of four lines and wnder ts three shillings, 
Sor every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight 3. When an adver~ 
tisement measures an inch or more the charge is ten shillings per inch Al 
single advertisements from the country must be cdbouipantad Gy stumps m 
payment Alternate advertisements will be inserted with alt pi acticat re- 
gulority, but regularity cannot be eed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE Six O'CLOCK oN 

Tuurspay Evenine in gach Wees. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ail 
other letters to be addressed to the Editor of Tuk Enainzer, 168, Strand, 





DEATH. 


: On the 2nd inst., suddenly; at Schuols, Tarasp, Switzerland, James 


Farerrie Biair, civil engineer, of 21, Abingdon-street, Westminster, and 
Cleveland-row, St. James's, London. Fonda are requested to socept 


this intimation. 
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TRAMWAY TRAFFIC MANAGEMENT. 

THERE are not a few who desire to see the extension of 
the tramway system, and there are many who naps wr 
more or less advantage to follow the introduction on these 
lines of mechanical in place of horse propulsion, increased 
— and punctuality being perhaps the most probable 

irect improvements attendant upon the change, though 
in some cases reduction of fares may also be possible, But 
before extension of the tramway system can be pushed 
much farther in the metropolis, or before even the lines 
already in existence can said, in spite of the great 
benefits they confer, to be an unmixed good, there is one 
point in particular which must receive the careful con- 
sideration and attention of those e din their traffic, 
and also some ingenuity on the part of those who may be 
called upon to design and construct the rolling stock which 
these lines carry, more especially when it is considered that 
it is already the intention of one of the London tramway 
companies to ask for parliamentary powers to use steam or 
compressed air on their lines,‘ The question referred to is 
that of reducing to a minimum the obstruction of the 
vehicular traffic which always, or nearly always, attends the 
break-down in the streets in which tramways are laid, of 
any ordinary road vehicle, and often, though not quite so 
frequently, that which attends the break-down or stoppage 
from any cause of a tramway car. The fall of a horse, or 
the disablement of a common goods cart or van, frequently 
causes the blocking of a tramway line for from five 
to twenty minutes, and occasionally even more, and 
when this takes place on a portion of a line 
traversed by no less than six or seven tramway 
cars in every ten minutes, as is the case.on some parts of 
the line leading to Westminster Bridge, or of the North 




















London lines near Moorgate-street—the result is some- 
times an accumulation in time of five or six, or more, 
cars, almost wholly unable: to until the obstruction 
is removed. This accumulation of tramcars rig Ase 
pec gpe onhageryersccndbenare dinary vehicular c, to 
say no} unpunctuali' 
waste of time and nara ra of the passengers by 
them. The break-down of an ordinary wagon 
does not very often make much difference in time to 
yeaneese by cabs and omnibuses on the same road, as they 
are able generally to steer clear of any such obstruction, but 
the case is very different with tramway cars, confined as they 
are to the direction of the tram rails, which may be wholly or 
partly covered by the disabled vehicle. The usual prac- 
tice in such cases, when the obstruction is likely to remain 
more than two or three minutes, is to get the tram car off 
the line so obstructed on to the common road, and pull it 
either at once past the obstruction and again on to the 
rails, or to pull the car on to the rails devoted to traffic in 
the opposite direction; and then, when the obstruction is 
passed, again to transfer the car to its proper line. In this 
process, which is often a very ugly one, the car is pulled 
along a road which is generally sufficiently relent to 
try seriously its under gear, designed to run upon 
a smooth road and badly fit for such rough 
usage. The springs, moreover, of a tram car have 
not sufficient range of flexure to enable it to pass over such 
a road without serious discomfort to its ngers, who, 
especially on wet days, are not at all disposed to leave the 
car to enable the transfer to be more easily made, or to 
run the risk of losing their seat. ‘The tools with which 
each car is provided for the purpose of getting the car 
wheels out of the rail grooves consist of a pair of small 
ramps about 18in. in length, and when it is necessary to 
transfer the car, these are placed just at the heels of the 
horses, the distance from which and the first wheels of the 
car is about 6ft. or 7ft. The ramps being in place, the 
horses are generally well whi » So as to get as much 
speed, in this short run of about 6ft., as possible, with 
which to run full tilt at the ramps, the run most often being 
attended with the desired result of getting the car out 
out of the rails, but it also very often waome that the 
ramps skid along the rails, the wheels refuse to mount 
them, and the horses are often suddenly and cruelly 
“brought up.” The ramps failing, stones are sometimes 
carefully placed in the rail grooves; these, if not crushed 
when a pee run is taken at them, effectually “jerk” the 
car out of the rails, the jerk being accompanied by any- 
thing but beneficial effects either upon horses or passengers. 
This operation is not. only accompanied by the severe 
strains thus thrown upon the cars, as above described, but 
the road and permanent way suffer seriously. Often the 
replacement of the car upon the rails is a work of some 
time; the flanges of the wheels get into the small spaces 
between the paving sets or stones and the rails, the 
arisses of the former being broken off, and the rails more 
or less disturbed. It is very essential therefore that all 
tram cars should be provided with some more efficient 
apparatus than the ramp by which these unavoidable 
transferences from one part of a line to another may be 
made, not only for the convenience of the public, but also 
for the sake of the economy of repairs to rolling stock and 
permanent way, both of which have to be kept up by the 
tramway company, the latter being from this cause 
probably almost as important an item as the former. The 
necessity for improvement in this direction is an urgent 
one with the cars drawn, as at present, by horses, but 
with the introduction of steam or other mechanical power 
the necessity will be absolute, for with horses the driver 
of a car has some power of steering it, or, rather, 
pulling the car about from one direction to another, 
steering proper being out of the question with four wheels 
rigidly fixed on lel axles, but with a tramway engine 
no such steerage power exists, and once off, or rather out 
of the rails, such a machine would be a very unwieldy 
thing tocoax back into the rail grooves except under favour- 
able and chance conditions and circumstances. More- 
over, the rough work of getting on to the common roads 
by means of ramps would necessitate the making of the 
engine heavier than otherwise necessary, or the laying of 
loops connecting the up and down lines at frequent intervals, 
With the steam engine, it would be necessary that provision 
should be made by which it could be fairly lifted from the 
rails on to the common road and back again, after traversing 
on its flanged wheels at a little distance from and parallel to 
the rails, or that it should be fitted with small road wheels 
carried by axles in suitable framing, by which these wheels 
could be forced down so as to lift and carry the engine in 
the desired direction, there oy bape two pairs of such 
wheels, one pair of which could be made to move for the 
purpose of steerage ; or three wheels, two being fixed on 
an axle parallel to the centre line of the engine, and the 
third placed on that line and capable of moving through a 
small range for directing the course of the — 
For the ordinary horse cars, four small road wheels could 
be carried by suitable axles and framing, by which the car 
could be lifted in one minute or less, and carried where 
desired clear of the rails; or, in the absence of such 
arrangements attached to the cars, very simple but quick 
acting lever lifts or jacks could be made and carried by 
each car, with which the car could be lifted and at the 
same time moved laterally, witha certainty and ease which 
is quite impossible to secure by the use of ramps. 
Different practical and economical methods of carrying 
these suggestions into practice will readily occur to 
engaged in the design or construction of tramway cars. 
The passenger traffic of these street railways has become of 
great importance; many thousands of people travel daily 
upon them in London alone, and we think, therefore, that 
points here touched upon are of sufficient value to 
merit the consideration of those. in whose power it is to 
consult public convenience and the interests of those to 
whom tramways belong. 


TRADE MARK DECISIONS. 

Two.cases under the new Act have been brought before 
the Chancery Division of the High Court. They are, so far, 
the only cases which have been decided by the Court, and they 





are sufficiently important to make some notice of them neces- 

. They were both applications to register “words,” _ 

were both appeals from adverse decisions of the Regis- 
trar. In the first, a Mr. Stephens desired to have the word 
“Aeilyton” in Greek characters regi as his trade 
mark, The Master of the Rolls that, not being an 
“old” mark under the Act, the Registrar was right in 
declining to register, and he seemed to have come to this 
conclusion in uence of the wording of the 10th sec- 
tion of the Act, which, after prescribing that a trade mark 
may consist of, among other things, “a distinctive device, 
mark, heading, label, or ticket,” and that “there may be 
added to any one or more of the said particulars any letters, 
words or figures, or combination of letters, words, or figures,” 
proceeds to enact that “ an ial and distinctive word or 
words, or combination of figures or letters, used as a trade 
mark before the passing of this Act, may be registered as 
such under this Act.” The latter part of this section 
was considered by the Master of the Rolls to have 
this effect, that the power to register as a mark a distinctive 
word used before the ing of the Act negatives the con- 
oe that peg nih eh can be oe asa oo ny 
the ing of the Act, consequently upon this impli- 
ea} Mr Stephens’ word must not Sa veguatered. In the 
second case Mr. James Meikle desired to register a mark 
bearing the word “ registered.” This application also the 
Registrar refused to entertain, and the opinion of the Vice- 
Chancellor Hall was accordingly taken. Mr. Meikle 
applied by summons to have the register rectified by 
having the design registered in its entirety, and this form 
of addressing the Court enabled the learned judge to 
dismiss the application without giving a distinct decision 
as to the real point at issue. He decided that as no adver- 
tisement‘of the application had been made, as required by 
the Act, consequently there could be no registration in 
any event. In the next place the Registrar was the officer 
of the Commissioners, and was bound to act in accordance 
with their directions, and they had directed him not to 
place the word “ registered ” on the register. If his Lord- 
ship were to give directions that this should be done he 
would be directing the Registrar to act in complete 
opposition to the orders of the Commissioners, and such 2 
direction he could not give to a subordinate officer, 
and the Registrar could not act upon such a direc- 
tion. He therefore refused the application, but gave 
leave to amend the summons by asking directions 
for the insertion of proper advertisements. It is diffi- 
cult to conceive that the learned judge intended to 
convey the meaning which the words of the latter of 
his decision bears. It is scarcely conceivable that he 
should declare the Registrar or even the Commissioners to 
be beyond his jurisdiction, when the Act itself and the 
rules specially make the Chancery Division the court of 
appeal from the Commissioners. However, whether the 
x decisions are right or wrong, the fact remains that 
there are applicants who cannot procure registration for 
their marks, and no doubt there will be many more, 
What is their position? We should say, if a mark cannot 
be registered, procure the certificate of refusal to register, 
peoetied for by the amending Act just passed, and use the 
matk all the same. It can hardly be seriously contended 
that the Act of 1875, while defining what mirk may be 
registered, prohibited all recourse to that unquestioned and 
time-honoured rule of equity, which declares that no man 
shall impose upon the public and rob another by frau- 
dulent imitation or misrepresentation. A man shall gain 
nothing by his own bg tsa 3 This is a principle that 
nothing in the Trade Marks Registration Act can com- 
promise. 


PARLIAMENT AND THE LONDON GAS COMPANIES. 


Tue parliamentary session of 1876 affords a fresh starting 
point for the London gas question. There has been a stout 
tight on the subject in the House of Lords, and the two bills 
which are to effect important changes in this matter were 
only saved, while passing through Committee of the whole 
House, by a majority of three. The bill of the Chartered 
Company: was further opposed on the third reading, but 
was carried by 34 against 21. By far the most 
important of the bills, in regard to the number of 

sons immediately concerned, was that which emanated 
rom the Chartered Company. Yet that which might be 
called the lesser bill, namely, the bill of the South Metro- 
politan Company, contained an element which threatens 
important nges, and has already produced a very 
singular effect. Last year the principle of the sliding 
sade, as between price and dividend, was introduced into 
the London gas supply in respect to the bill which amalga- 
mated the Commercial and Ratcliffe companies. Under 
the Act thus obtained, the Commercial Gas Company are 
required to supply 16-candle gas at 3s. 9d. per 1000ft., but 
may charge a higher price by submitting to a lower 
dividend. So, also, they may pay a higher dividend by 
charging a lower price. Hence the company have a direct 
interest in supplying gas as cheaply as possible, so that 
they may be at liberty to pay a higher dividend. This 
was the first instance of the sliding scale principle—at 
least so far as London was concerned. This year we see 
that principle applied to an area comprehending at least 
two-thirds of the metropolis. One of the bills we have 
named will the sliding scale principle into that which 
was formerly the district of the Imperial Company, as 
well as the Independent, together with the Chartered, 
the last-named company having absorbed the other 
two. The district of the South Metropolitan Company 
will also be placed under the sliding scale. But the critical 
circumstance which renders the South Metropolitan bill of 
this seasion so important is, that what is called the “initial 
price” of the gas supplied by this hyo aad is fixed at 3s. 6d. 
instead of 3s. 9d. us the South Metropolitan Company 
must bring their gas below 3s. 6d. per 1000ft. before they 
can raise the statutory limit of their dividend. This par- 
ticular company can well afford to comply with such 
conditions ; but it enjoys a peculiar advantage with regard 
to the smallness of its capital, and can earn equal dividends 
with other companies while charging a lower price. But 
the fact that an initial price of 38. 6d. has been introduced 
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into the London gas supply is like fire among dry stubble. 
Hitherto the Metropolitan Board have been content to 
accept 3s. 9d, asa fair initial price, but it is probable that 
they will henceforth demand 3s, 6d. The low initial price 
specified in the South Metropolitan bill has been peojoicial 
to another measure which there is reason to believe would 
otherwise have passed into law, We allude to the Metro- 

lis Gas (Surrey Side) Bill, brought forward by the 
Board of Trade. The Metropolitan 1 and the South 
London gas companies had agreed to the terms of this 
bill, which were in reality the same as those of the 
Chartered. Concerning this bill the Board of Trade stated 
in a “Memorandum” that if it were to become law, 
together with the bill of the Chartered Company, there 
was “every prospect” that there would be two amalgamated 
companies, oxe to the north and one to the south of the 
Thames, subjeet to the same conditions, and that “ the lon 
and vexed question” of the metropolitan gas supply woul 
thus be “satisfactorily settled.” This hope, however, has 
been frustrated, and it is evident that the London gas 
question must pass through another phase before it can 
be said to be “settled ” in any shape at all. 

It must not be supposed that the South Metropolitan 
Gas Company came before Parliament in the first instance 
with a bill proposing an initial price of 3s. 6d. They asked 
that the standard should be 3s. 9d., as with the Chartered. 
But the bill was referred by the House of Commons to a 
committee, of which Mr. Walter, the member for Berk- 
shire, waschairman. This was a “new broom,” and the 
sweeping was sufficiently clean to knock off the odd 3d., 
the company being compelled to accept an initial price of 
3s. 6d. This was really due to their peculiar circumstances, 
their charge for gas—of 14-candles—at the time their bill 
was in the House being only 3s. With the reduced initial 
per the South Metropolitan bill went up to the House of 

ords. In the meantime the Board of Trade brought 
forward the Surrey Side Bill, which specified 3s, 9d. as the 
initial price. This bill was referred by the House of 
Commons to a Select Committee, of which Mr. W. E. 
Forster was chairman. Mr, Forster was chairman of the 
Select Committee last year, when the sliding scale was 
decided upon with 3s. 9d. as the initial price. It was there- 
fore to be expected that he would accept this standard 
in the present session, and would accordingly lead the 
committee to approve of the Surrey Side Bill. But to 
the surprise of many, Mr. Forster took a different view of 
the matter from that which he entertained last year. In 
1875 he was willing that even the South Metropolitan 
Company should have an initial price of 3s. 9d. This year 
he was not even satisfied with that as the initial price for 
the Phoenix, the London, and the Surrey Consumers’ com- 
panies. After Mr. T. H. Farrer, the permanent secretary 
of the Board of Trade, had been giving evidence for some 
time, and had undergone a vigorous cross-examination by 
Mr. Michael on behalf of the Lambeth Vestry, it was 
intimated by Mr. Forster that unless the companies would 
accépt 3s. 6d. as the initial price it was no use attempting 
to proceed, for if the companies would not accept that price, 
the whole question must be gone into, and there was not time 
enough for that purpose at so late a period of the session. 
On the following day the companies signified their dissent, 
whereupon the bill. was withdrawn by the Board of Trade. 

Had the Surrey Side Bill passed through Parliament 
there would have been an amalgamation of the Pheenix, 
the London, and the Surrey Consumers’ companies. There 
was power also to inelude the South Metropolitan. In 
discussing the gas question we have not yet mentioned the 
subject of the “auction clauses.” These constitute a 
peculiar feature of the present session ; but, in reality, 
these clauses first appeared last winter, when the Board of 
Trade were settling the amalgamation scheme of the 
Chartered, Imperial, and Independent. By these clauses 
it is required that new shares shall be put up to auction, 
the premiums to be carried to the capital account. Thus 
it may happen that shares nominally amounting to half or 
three-quarters of a million sterling will really raise a 
million. The shareholders will be ultimately benefited 
by the fact that a certain amount of capital applied to the 
development of the undertaking will bear hella interest 
nor dividend, and the consumer will be benefited by the 
like circumstance. By the action of the sliding scale the 
effect produced is such as to divide extra profits between 
the company and the consumer, or it may happen that 
they will have to share a loss. The auction pel are 
included in the bills of the Chartered and the South 
Metropolitan companies, though the Commercial remain 
exempt, under their Act obtained last session. 

The London gas question is not settled, owing to the fact 
that it is still diversified and heterogeneous. The Board 
of Trade have been baffled, and the Metropolitan Board 
have seen a bill rejected which they had themselves ap- 
proved. Terms which Mr. Forster's Committee last year 
thought suitable for all London—including the district 
of the South Metropolitan Company—have this year been 
thought too liberal for even such a company as the Pheenix, 
laden with old and used-up capital. If there is to be 
economy in the gas supply, there must be amalgamation. 
It is now very possible that the South London companies, 
except the South Metropolitan, will seek to be absorbed 
in the Chartered, which has power to amalgamate with 
any of the London companies, or all of them. The Metro- 
politan Board will. oppose any such attempt, but there 
must be reason for the opposition. The justification will 
probably be found in the fact that, under a Chartered 
amalgamation, the initial price will be 3s. 9d., whereas, it 
will be urged, the price ought to be 3s. 6d. Should the 
southern companies consent to amalgamate among, them- 
selves under the lower sliding scale, the position of the 
Chartered will be so affected that this company could not 
possibly retain its initial price at 3s. 9d. i the Chartered 
would consent to an initial price of 3s. 6d. it might possibly 
be allowed to sweep all into its net. This company has 
shown extraordinary spirit in the past, and has materially 
influenced the course of legislation in reference to the 
London gas supply. We should not be surprised if the 
Chartered were to attempt a general amal tion, fight- 
ing in the first instance for 3s, 9d., and finally surrendering 





at 3s, 6d. With all the London gas area under its control 
this company could work with , 

could prosper under legislative conditions which otherwise 
might be too onerous. The London gas supply is now a 
wondrous undertaking. Lord Cardwell considers that 
London gas must come down in price because the con- 
sumption increases so amazingly. If this growth can 
induce greater cheapness there is certainly a fair prospect 
for the Chartered, should that company, as we have 
suggested, absorb the whole on the condition of a reduced 
initial price—namely, 3s. 6d. aye cay’ the London gas 
companies spent £1,455,000 on coals, the quantity car- 
bonised being 1,505,000 tons. Their rental was 
£2,607,000, and they received from residuals £767,000, 
In 1869 the coals cost £956,000, the weight being 1,172,000 
tons. The gas rental was then £2,037,000, and the 
receipts from residuals £374,000. The gas sold last year, 
as shown by Mr. Field’s “ Analysis,” was 13,622,639 
thousands of cubic feet, as compared with 9,885,857 
thousands of cubic feet in 1869, thus showing an increase 
of 37 per cent. in six years. The total capital of the 
companies last year was more than eleven millions sterling, 
as against considerably less than eight millions in 1869, 
The Earl of Camperdown is anxious to provide certain 
terms beforehand which shall regulate the price paid for 
the purchase of the gas poe euagt undertakings when a 
public authority is found to buy them all up. His lord- 
ship’s proposal has suffered rejection, and when the day 
comes for a transfer we have no doubt it will be 
effected on equitable terms. We may add that the 
present Government deserves credit for showing due 
regard to the rights of property, even though the 
property be that of a gas company. The debate in 
the House of Lords on Lord Camperdown’s amendment, 
relative to the Chartered bill, was a smart one, Lord 
Cardwell complaining that the noble earl and his support- 
ers were compared by the Marquis of Salisbury to “ Bashi- 
Bazouks.” His lordship had probably been thinking of 
the Eastern question ; but there is sometimes a dash of 
barbarism even in the midst of civilisation, and the scheme 
proposed by Lord Camperdown was scarcely such as 
the British Parliament could entertain. On the whole, the 
most awkward thing for the London gas companies, as 
also with regard to the general settlement of the question, 
is the acceptance of the lower initial price by the Souti 
Metropolitan Gas Company, and we have endeavoured to 
indicate one way out of the dilemma. : 


BOARD OF TRADE INSPECTION. 


Tue following notice has just been sent by a Board of Trade 
surveyor to one of the first marine engine building firms in the 
country :—“ For the future not less than 3in. safety valves 
should be fitted to donkey boilers. If they are spring loaded 
valves there must be two valves of the above size.” For arbi- 
trary, unreasoning officialism, this notice could hardly be 
equalled ; and, what may be asked, is the official definition of a 
“donkey boiler?” If, instead of serving an absurdity such as 
the above, the inspector had pointed out that an ordinary 
fitting had proved unreliable and in what respect, and had then 
stated that the Board proposed in future to substitute some- 
thing which it was hoped would be satisfactory, no one could 
possibly have had cause for complaint, But the perpetration of 
a mistake such as the above notice is, only keeps alive the irrita- 
tion which the-acts of the Board of Trade have engendered 
among marine engineers. 


THE THUNDERER. 

Tur inquiry which was to have been resumed on Tuesday has 
been further adjourned for another week. It was expected that 
the respite would be asked for by the experts who are busy 
experimenting upon the exploded boiler and its surroundings, 
and otherwise pursuing their examination. Meanwhile all sorts 
of suggestions as to the cause of the explosion, and statements 
of what has been done or discovered by the examining experts, 
are volunteered by the press and the public, and we, and no doubt 
other journals, have been plied with letters, pamphlets, sugges- 
tions, and so forth ad nauseam. Even the jury has not been 
exempt, for we are told that pamphlets have been sent to the 
coroner for distribution among the seventeen. It is surprising 
how clear the whole matter is to many people, and how wise 
they seem. All this is very much to be regretted, and renders 
the postponement of the inquiry still more unfortunate. It is 
in the highest degree essential that the jury, indeed all con- 
cerned, should approach the subject with minds entirely 
unbiassed, Truth is more likely to be found when honestly 
sought for, than in the attempt to reconcile theories with facts, 
a process which is more or less inevitable even with the most 
impartial intentions. The constant discussion of this melancholy 
subject cannot conduce to the desired end, Lastly, it is doubly 
to be regretted that a portion of the press has rushead ahead in 
this thoughtless way. We would suggest to some of our con- 
temporaries that the responsibilities of journalism are not 
regarded as they should be when the receipt of information is 
conceived to be an immediate reason for its publication. For 
ourselves we are sensible that a moment’s consideration on the 
part of such of our readers who may not have seen matters in 
this light, will absolve us from the necessity for any excuse for 
witholding the information we possess. 


TRADE IN THE UNITED STATES. 


THE manufacturing and commercial classes of this country are 
so largely concerned in the trading condition of the United 
States that all information touching that topic is worthy of note 
—the more so as the belief is current that a revival in the busi- 
ness of America will be closely followed by a similar state of 
things in our own country. It is of interest, then, to learn that 
during the first six months of 1875 the number of commercial 
failures throughout the United States and Canada was 3563, and 
the aggregate amount of their indebtedness was 76 million 
dollars. In the corresponding period of 1876, the number was 
4600, with liabilities amounting to 107 million dollars, Unpro- 
mising as are these figures, distinguished mercantile statisticians 
nevertheless attempt to draw hopeful conclusions from them. 
The startling increase of bankruptcies and amount of liabilities 
they point out mainly occurred in the first quarter of the year, 
and although the figures for the second quarter are somewhat 
larger than those in the corresponding quarter of 1875, there is 
a marked decline in the figures for the second quarter of the 
current year. In other words, the number of failures in the 


last three months are 1000 less than in ie sree, es 
months of this year, while the liabilities show a decline of 
21,000,000 dols., both items showing an improvement of over 


peculiar advantage, and ; 





40 per cent. The fewer failures for the past quarter afford 
some encouragement to the belief now prevalent that America 


has seen the worst effects of the present depression. It is true 
that business in the States is stagnant, that results of trade have 
been extremely unsatisfactory, that values continue to decline, 
and uncertainty and anxiety exist in all quarters, Yet, it is 
argued, the causes which produced this condition of things have 
been almost completely reversed. ‘There is, it is said, no more 
over trading or imprudence in purchasing. Instead of enormous 
over production of all kinds of manufactures, there is the 
strongest possible tendency to limit the output, and thus lessen 
the probability of a still further decline in prices. Extravagant 
expenditure in public works has been succeeded by an almost 
complete cessation of construction. Economy in business and 
personal expense has taken the place of extravagance, and this 
very tendency, while it is the cause of restricted business, is one 
of the best signs of an early return of prosperity, This being 
so in all departments, there is such a change as it was necessa 

for the three years of depression to produce, and without which 
it was hopeless to expect a revival of business on a sound basis. 


WATER GAUGES, 


THE coroner’s inquiry into the cause of the explosion at Brad 
way, near Sheffield, whereby a man named Isaac Wain met his 
eath, revealed several facts well worthy of being carefully noted 
down by boiler users and examiners, The first witness called 
was Mr, Frederick Stephens, engineer and manager for Mr. John- 
son, Attercliffe Boiler Works, Sheffield. He said he partly 
superintended the making of the boiler which had exploded. It 


was an ordinary single flued boiler, 17ft. in length, and 5ft. in, 


diameter, with a flue, 2ft. Sin, in diameter, running in the centre 
the whole length of the boiler. The shell of the boiler was made 
of yin. plates, made by John Brown and Co., Atlas 
Works, Sheffield, and the flue was of the same maker’s “ best 
best plates,” gin. thick. The ends were made from “ best best’’ 
din. plates, and were secured to the shell by angle iron rings and 
two gusset stays at each end. The boiler had been tested to 
110 lb, to the square inch. After the explosion he had examined 
the boiler and found the flue collapsed at the firing end, In his 
opinion the accident had been caused by shortness of water, and 
that alone. The water had been allowed to get below the top of 
the flue, which had probably got red hot, and then by the sudden 
introduction of cold water, the collapse had been caused. Mr. 
Joe Milnes, manager of the Twenty Well Brick and Stove 
Company, on whose premises the boiler was fixed, said he had 
not noticed the water gauge prior to the accident, although he 
had been close to the boiler house. On going to look at the 
boiler afterwards, he found the safety valves all right—the 
weights then showing 60 Ib. to the inch, The next witness was 
William Jeffrey, an engine tenter, who was badly injured ‘by 
the explosion, and who now said that just before the explosion 
he saw Wain raking out the fire, and he noticed that there then 
appeared to be 24in. to 3in. of water in the gauge, which would 
indicate about 5in. above the top of the flue. If the water had 
been standing in the glass all night it would make the glass dirty 
inside, and that might possibly be mistaken for water. He could 
not swear there was water in the glass immediately before the 
accident, but he believed there was. The manager, Mr. Milnes, 
on being recalled, said he was present when the gauge glass was 
taken off the boiler the day after the explosion, when it was 
found to be stopped up at the bottom by a quantity of dirt which 
had got very hard. As the water gradually went down inside 
the glass it would become discoloured and leave a mark inside, 
which might be mistaken for water by a mere casual observer. 
He did not think the glass had been stopped up by the explosion. 
This, in brief, was the whole of the evidence, although the inquiry 
occupied four hours, and the jury returned a verdict that the 
explosion was caused through the water gauge being out of order, 
and that the deceased man Wain was not asufliciently competent 
person to have the care and control of the engine and boiler. 
The manager was afterwards called into the room and informed 
by the coroner that the jury were desirous that the attention of 
the proprietors of the works should be called to the verdict. We, 
too, may venture to commend the miserable matter to the 
attention of those who are in any capacity engaged in the 
management of steam generating apparatus, 


OUR RAIL TRADE WITH RUSSIA. 


THE Foreign-office has replied to the letter of the British Iron 
Trade Association for intelligence touching the news that the 
Czar had authorised the imposition of restrictions upon the 
importation of iron and steel rails into Russia which virtually 
amounted to an increase of duties, The answer confirms the 
intelligence. It is true it had not come to the knowledge either 
of Sir A. Loftus, our ambassador at St. Petersburg, or to that 
of Mr, John Michell, the British consul in that capital, but it is 
nevertheless now the law of Russia. The thing has been 
sytematically and carefully done. A commission was appointed 
last year under the presidency of M, Nebolsin, member of the 
Imperial Council, to inquire into the subject of iron manufac- 
tures in Russia, “with a view to their encouragement and stimu- 
lation,” That commission made certain recommendations, which 
were adopted by the Council of the Ministers and approved by 
the Emperor in May last. The new law does not in outward 
form increase the previous duties upon rails imported into 
Russia, but it no longer allows the free importation of 
rails into that country. Indeed, it now prohibits the exemp- 
tion of duties which was previously customary. Between 
this and an actual declaration of higher duties there is 
practically no difference. The new law also requires that 
all future concessions for railways shall contain a clause 
enforcing the acquisition in Russia of not less than one 
half of the iron and steel rails requisite alike for the original 
construction of a railway as well as for its subsequent repair, on 
condition, moreover, that the quantity of, rails imported from 
abroad, and which shall not have been acquired from native 
manufacturers, both independent of and through the direct 
agency of the Government, shall not be admitted without pay- 
ment of the regular duty. Whilst, therefore, a duty, not 
before levied, is imposed, the importation into Russia of English 
rails at any price is limited to “not less than one half” of the 
total quantity of rails required for construction and repair. 
To enable this other half, or any larger proportion that 
the Government have power to declare, shall be wholly of 
Russian make, to be produced at home, Government subsidy is 
to be distributed in the fashion following: Upon every poud (361b. 
English) of steel rails a premium is to be established for twelve 
years, and it will come into operation at the expiration of one 
year from the date of the confirmation of the new regulations 
for mills already in existence, and for those newly established, 
for the conversion of old rails into new ; and at the expiration 
of three years for such mills as shall employ native cast iron 
in the process of their manufacture. The memorandum which 
Mr. Michell forwards to Lord A. Loftus, and which Lord 
A. Loftus forwards in his turn to Lord Derby, and which Lord 
Derby communicates to the secretary of the British Iron 
Trade Association, points out that there should be paid 
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during the course of the first eight years a premium of 35 


copecks for each poud—36 lb.—of steel rails, 30 copecks per 
poud during the ninth year, 25 copecks during the tenth, 
and 20 copecks during the cleventh and twelfth years. It 
is communicated that the statutes of all railways under 
concession ted in future shall — a clause ery 
obligato: e acquisition, in Russia, of such a proportion of the 
ae Gentle af the steel rails required for ag in course of 
original construction as shall be found necessary by the Ministry 
of Public Works. We have already shown how considerable 
has been the progress which of late has been made in the manu- 
facture of steel in Russia. There is very little room for doubt 
that by next May, when these new regulations come into force 
in Russia, the native producers enco by the home Govern- 
ment in the fashion here set forth will be equal to theoccasion ; 
and that the trade in rails with Russia will soon be something 
like the trade in rails with the United States. That for the 
present has wholly gone, though makers are not without some 
expectation that ease in the tariff of that country will 
back some of the lost business, Russia just now is our 
customer for rails, She can be our best customer only a few 
months longer, and if the Russian steel manufacturers make all 
the progress that is anticipated, then it is reasonable to conclude 
that the Ministry of Public Works will make it obligatory upon 
all future railways in Russia to consume Russian steel rails 
wholly in the construction of their liries, The prospect is not 
pleasing. 
GREAT WESTERN PERMANENT WAY. 

Tuus, the holiday season of the year, and the occurrence of 
two most serious accidents, combine to render the reports of 
the Board of Trade inspectors not altogether unprofitable if 
depressing reading. We have just received the report of Colonel 


Yolland upon the accident to a goods train at Bathampton Junc- 


tion of the Great Western Railway on the 2nd ult., and when it 
is borne in mind that an accident to a passenger train occurred 
at the same spot in June, 1875, that a very similar accident hap- 
pened at Slough on the same company’s line in June last, and 
that suspicion has been cast upon the permanent way at Long 
Ashton, this report deserves more than ordinary attention. 
Alluding to the goods train, Colonel Yolland says that as the 
engine was about to turn off at Bathampton from the main line, 
which is straight, to enter upon the branch line to the right 
leading to Bradford and Trowbridge, on a curve of about 720ft. 
radius, the off or right wheel or wheels of the engine mounted 
the single movable switch at the right side, which was properly 
set and locked for the diversion of the goods train on to the 
branch line. This movable switch only acted as a check-rail 
against the inner flanges of the right wheels of the engine and 
other vehicles, to prevent them from travelling straight forward, 
and to cause them to travel round the curve to the right; and 
the right wheels, after they had mounted these, ran along the 
top of the movable switch, while the left wheels either struck or 
passed on the wrong or north side of the fixed point inside the 
left rail, and then immediately got off the rails altogether, 
leaving marks on the bolt heads outside the left rail of the 
branch narrow gauge: line, with corresponding marks inside the 
right rail, and the engine continued to run ahead on the straight 
line with the left wheels between the longitudinal timbers that 
carry the narrow and broad gauge ra‘ls at the right or south side 
of the up main line, and finally stopped in the 6ft. space between 
the up and main down lines, about 120 yards from the junction 


oints. 

" Colonel Yolland visited the spot a few days after, and found 
it in pretty much the same condition as it was in when he 
visited it after the accident in the previous year. The right- 
hand or single movable switch had been laterally supported by 
an iron strut placed at right angles at about 6ft. Gin. from the 
point of the switch, so as to stiffen it while acting as a check rail 
for the branch line down narrow gauge trains. The opposite 
side of this movable switch had been worn away to the extent 
of about } or ;°g of an inch on the top by the flanges of the right 
wheels of passing vehicles. Judging from the marks on the way, 
and the evidence furnished at the inquiry, the inspector came to 
the conclusion that the right wheels of the engine had pussed 
from the right to the left side of the right movable switch, and 
thus got off the rails in a very similar manner to what had hap- 
pened in June, 1875. The train, he observes, was running at 
too high a rate of speed through a junction, which is faulty in 
its principle of construction, in only having a movable switch 
to guide the’right wheels of the vehicles of branch line down 
trains as far as the direction in which they are running is con- 
cerned, for a length of about 9ft. ; while the left whee’s of the 
same vehicles travel, for the same distance, with the flanges of 
these wheels only resting on a nearly level iron bed. This pecu- 
liarity of construction is not made use of at all on narrow gauge 
railways, and is only used on the Great Western Railway where 
the permanent way is mixed for broad and narrow gauge trains. 
It is entirely unnecessary at junctions, as it is quite possible to 
supply movable switches at each rail, and these switches can be 
set right for the main line or branch line, as the case may be, 
and be locked right as now happens at sundry places between 
Bristol and Swindon. The accident which occurred at the 
Slough Station on the 3rd June last was inquired into by Captain 
Tyler. There the engine is said to have been only travelling at 
seven or eight miles an hour, and Captain Tyler states that there 
was no defect in the engine to have caused the accident, and 
“no mistake in the working of the points on the part of the 
signalman. That the defects which led to the accident were 
thus defects of principle and construction in the permanent 
way.” This accident at Slough only differs from the accident at 
Bathampton, in the fact that the right wheels of the engine 
there mounted a rail acting asa check or guard rail, while at 
Bathampton the right wheels mounted a movable switch acting 
as a check or guard rail. There is no other difference. There 
is the same faulty principle of construction involved in both. 
The most disquieting part of the report is yet to come. Colonel 
Yolland is not satisfied with telling us that the Great Western 
road is in certain respects defective, but he denounces the com- 
pany for not taking steps to guard against repetition of calamity. 
He says :—“ I stated that the fixed points did not occasion the 
accident, but I have no doubt that the absence of a movable 
switch, in lieu of the fixed point, inside the left rail probably 
permitted it to occur: and hence, in my opinion, the proper 
course that should be followed has been already pointed out in 
the 11th paragraph of my report of the 12th July, 1875, viz.: 
to alter the construction of this and similar junctions. In my 
report of inspection, dated 15th November, 1875, of the mixed 
gauge between Bristol and Swindon, I again brought the subject 
of this particular mode of construction of junctions which 

been recently adopted by the Great Western Railway Company, 
at Bathampton junction, Thingley junction, and the junction of 
the Calne branch at the east end of Chippenham station, which 
had formerly all been supplied with movable switches inside 
both broad gauge rails, and I required that these fixed points 
where they are facing points, must be replaced by movable 
switches, and by portions of broad gauge permanent way on the 





branches, to avoid risks of mishap from engine drivers over- 


‘punning the signals. A copy of my report was sent to the 


company, and the Board of «rade, by letter dated the 17th 
November, 1875, informed the company, that until the various 
requirements enumerated in my report had been attended to, 
they could not give their sanction to the works in question, 
i.e, mixed gauge between Bristol and Swindon. I have made 
inquiry and find that nothing has been done as regards the 
alteration of these junctions, as required in my report.” This 
is not the place to comment upon the evidence given on Tuesda: 

at the Long Ashton inquest. Taken in connection wi 

the above'the report is, however, well worth careful perusal, 








LITERATURE. 


Lectwres on Some Recent Advances in Physical Science. By P. G. 

Tait, M.A. London; Macmillan and Co, 1876. 

Tue lectures comprised in this volume were, as the author 
informs us, delivered two years since at the request of a 
number of his friends, who “ wished to obtain in this way 
a notion of the chief advances made in natural philosophy 
since their student days,” that is to say, within a period 
of about thirty years, the chief of these friends being Mr. 
George Barclay and Mr. Thomas Stevenson, the latter the 
wall ena engineer of the Nurthern Lighthouses to both 
of whom the work is dedicated. The lectures were deli- 
vered orally, aided merely by notes, and taken down in 
shorthand. 

Although professing only to deal with the advances 
made in natural philosophy during the last thirty years or 
thereabouts, they oddly enough start, considered as a 
system, from Newton’s three laws of motion, and pass 
without a word the several great advances made in physics 
and mechanics—and more especially in dynamics—between 
the time of Newton and the commencement of the epoch 
comprised within the author’s view. The main subjects 
upon which these lectures treat may in reality be summed 
up under the heads of thermodynamics and spectrum 
analysis, the former being viewed in its broadest relations 
as derived from the most general principles of energy, 
namely, its conservation, transformation, and dissipation, 
which are pursued into other branches of science such as 
light, electricity, and magnetism in like relations. 

his work may be read with advantage and pleasure by 
those who have already mastered its subjects in a more strict 
and systematic way, as recalling to their minds in a vividly- 
pictured panorama a vast deal of what has formed the most 
striking discoveries of modern physics— using the word in 
its largest sense—-since the time of Rumford and Davy; but 
the volume will afford but little instruction in a form to be 
remembered to any one who, approaching its subjects for 
the first time, shall endeavour to use it as a text-book. 
For the latter purpose it is rendered less fitted not only by 
the redundancy of its materials drawn from far distant 
sources, the facts and laws of which are never fully unfolded, 
and by the intermixture of historical detail and criticism, 
but also by the intermixture of those often obscure and 
incomplete speculations, such as those upon the nature of 
matter, of atoms, &c., which pre-eminently belong to the 
Scottish school of natural philosophy, and which, notwith- 
standing our author’s denunciations of metaphysicians such 
as Hegel, are in reality little better than metaphysic con- 
ceptions. Nothing has ever come of those atomic specu- 
lations as to the constitution of matter or the ultimate 
nature of energy which modifies it, since the days of Greek 
philosophy, and we believe little, if anything, will be found 
in its more recent developments into the forms of vortex- 
atoms,and the rest that wasnot anticipated by Descartes and 
others long since. Nothing has ever come of these. specu- 
lations leading to any sound knowledge based on experi- 
ment, nor, as it seems to us, is ever likely to come. 

Locke, in his well-known chapter in his essay on the 
human understanding, not less honestly than wisely says, 
that of the nature of matter we know as little and as much 
as we do of spirit, and very little of either. All we know, 
or perhaps ever can know of the constitution of matter, 
consists in the observation and systematising of its sensi- 
ble qualities, and we had better be content with diligently 
observing these, and not permit ourselves to be cheated 
into the belief that anything is added to our real know- 
ledge by speculatious resting merely upon improved hypo- 
thesis as to vortex-atoms impinging upon others, or upon 
the interior of containing vessels, and giving rise to 
gaseous or other pressures, any connection between which 
seems hard to follow, except through a maze of metaphysical 
contradiction. 

Mr. Tait’s classification of his subject under five heads 
(pp. 1—3) seems neither very clear nor systematic, and to 
our minds there is a want of metaphysical accuracy in the 
statement that “the fundamental notions which oceur to 
us when we commence the study of physical science are 
those of time and space.” Time and space are not notions 
at all, but, as Coleridge and other writers on philosophy 
have long since shown, are parts of the constitution of the 
human mind itself, neither admitting of a definition, which 
is the true test of a notion or conception, the former derived 
from the conscious succession, and the latter,as Coleridge put 
it, only capable of being evolved or brought before us by 
the assertion with respect to it of two contrary propositions, 
such as—“space is that whose centre iseverywhere,and whose 
circumference is nowhere.” If, then, the idea of space be 
part of the human mind itself, we may dismiss the useless 
speculations “by mathematicians of the highest order” 
(p.8),as to whether space be the same or different in all parts | 
of the universe, for it is about the same as to ask whether we 
should think as we do now, were we transferred to some 
other point of the universe, however distant. There are 
other points in which the metaphysics which have sug- 
gested, and which necessarily wait upon some of the terms 
which have been adopted by the school to which Mr. Tait 
belongs, seem obscure and misleading. What, for example, 
is the idea which underlies the high-sounding term, 
oes . sige hi of toe tic Seay 

a ing motion in a 
free to move, cannot do so if ths Body rests upon an 
obstacle which the force is insufficient to overcome, The 





tential energy of a body suspended in the air depends — 
sto the height. at which it is suspended, or the distance 
which it can freely fall, so as to convert this into actual 
oo ; but the time necessary for this conversion, or the 
time during which the body falls freely, is the essential 
element in the work done by geri upon it, so that we 
might with equal propriety talk of the energy of time as of 
the energy of position; indeed, with much more reality, 
for actual energy is continually realised before us, whereas 
potential energy is but a metaphysical conception. 
| The history of scientific discovery, especially during the 
period embraced by our author, and the assignment of the 
rights of priority and cmpeeetive merits of discoverers or 
authors is interwoven all parts of this work, but we 
cannot say in a manner in all respects satisfactory. Ina 
' few places it is inaccurate, in many others it seems to us 
: pros tas unfair, be is a strange one ere for example, 
2 seinater true experimental science seems to 
have been Gilbert, of Colchester, whose deservedly cele- 
brated treatise, ‘ De Magnete,’ was published three hundred 
years ago” (p. 14). Was it not true experimental science 
that enabled Archimedes to determine the amount of base 
| metal alloyed with the crown of Hiero, of Syracuse, by 
| weighing it in air and in water? Again, there seems to 
us a tissue of errors running through the following sen- 
tence :—“ I shall have occasion to say a word or two more 
about the so-called perpetual motion, because it has really 
been for natural philosophy—and it remains even to this 
day—as important in its influences, especially in aiding us 
to simple proofs of important theorems, as, for instance, 
the notion of alchemy has been in chemistry. We all 
know that if there had not been a pursuit after the philo- 
sopher’s stone, chemistry could not yet have been anything 
like the gigantic science it now is. In the same way, we 
| can say hat modern physics could not yet have covered 
the ground it now occupies had it not been for this experi- 
mental seeking for the so-called perpetual motion, and the 
, consequent establishment of a definite and scientifically 
| useful negative ” (p. 69). 
| _ Chemistry, as a science, owes little or nothing to the 
_ dreamings of the alchemists whose “ processes or recipes ” 
| were never reasoned ‘upon or explained, but held as arcana, 
| and the facts they have left are greatly overrated both in 
| number and importance. Reasoning upon chemical results 
, only began about the time of Boerhaave. Chemistry as a 
science really dates from Wentzel and Dalton ; . and 
| Berzelius alone did more to accumulate and systematise 
| the body of facts appertaining to scientific chemistry than 
, did. all those who preceded Dalton’s grand announcement 
| which first enabled the balance to be used in making 
| chemistry a science. On the other hand, while freely 
| admitting that the modern conceptions of energy have for 
| the first time enabled the impossibility of a perpetual 
motion to be demonstrably proved, those advances in 
science which have led to this result have not arisen from 
and owe nothing to any study of the fruitless efforts made 
by the perpetual-motionists to construct a machine which 
should regenerate or re-create its own motive power, The 
futile vagaries of those men, often clever in mere mechanical 
combinations, but igaorant even for the natural philosophy of 
their own times, has had nothing to do with the advanced 
lines of thought which now enable us to see that they 
sought after the impossible. Nor, as it seems to us, is our 
author quite fair in his estimate of the relative merits of 
those who really, by connecting, for the first time, work 
and heat together in numerical relations, led the way to 
those generalisations which constitute the science of energy 
as it now stands, rauifying through and throwing light, 
as it does, upon every branch of science. Mr. Tait’s 
remarks upon the claims of Mayer to have generally anti- 
cipated Joule in enunciating the idea of the inter-reiations 
between heat and work, which were first prominently 
brought before the English public by Professor Tyndall, 
are, In our judgment, marked by unfairness and bad taste, 
These depreciatory remarks, which are too long to enable 
us to extract, but which will be found by our readers at pages 
53—56, are characterised more by the acrimony of expres- 
sion of an advocate rather than the calm impartiality of the 
philosopher, only anxious todo that which ourauthor declares 
intedly to have been one of the objects set before 
im, namely, that “questions of history and priority ” 
of discovery—“ should be fully”—and, we must assume, 
truly—* treated” (page 336). Space forbids our entering 
at all upon the controvers itself, which we must here 
leave to “time the avenger” to settle, as it almost always 
does. We cannot avoid remarking, however, that here, as 
well as in other parts of. the volume, what Bacon calls 
“the idol of the den” is but too apparent in Mr. Tait’s 
org as well as dispraise. Perha ayer would have 
more gently treated had not Professor Tyndall been 
the one who first brought his claims before the-English 
public. We cannot forget that there have been old quarrels 
and somewhat bitter controversies between Tyndall and 
both Sir W. Thompson and Professor Tait, his collaborateur 
and exponent ; and we recognise in several parts of the 
volume, as well as in those which treat of ice and 
glaciers, several sly hits at Tyndall, though without 
mention of his name. Nor is quite even-handed justice 
dealt to all the author’s fellow-countrymen. No writer 
in English ever did so much as the late Professor 
Rankine to render generally intelligible the science of 
thermodynamics, and to adapt it to the theory of the 
steam engine and the wants of the mechanician, to 
~ nothing of his many original memoirs on these 
subjects, yet Rankine’s name is, we believe, but once men- 
tioned in the volume, and then only to connect it with 
what he called an adiabatic line. The avowal that Mr. 
Tait’s volume does not deal with practical applications is 
no papas J Rankine’s merits should have been put 
under a b » while Mayer’s supposed demerits have been 
dragged unnecessarily into light, Nor are these the only 
ways in which the volume lacks a philosophical imparti- 
ality. It might almost %e called a popular exposition and 
e upon the researches and discoveries of the brothers 
Wi and James Thompson. Upon anything emanat- 
ing from these undoubtedly eminent men no qualifying 
doubt is anywhere hinted. Yet amongst the achievements 
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of Sir W. Thompson we have his oft-paraded theory, 
derived solely from mathematical reasoniug, resting on an 
extremely doubtful, if not absolutely erroneous, basis, that 
our globe is, as a whole, more rigid than glass or steel, a 

usion to which, if even the few physical facts 
known to us by observation or direct inference as to 
the materials of our planet, be appea'ed to,. the word 
preposterous would not be quite misapplied. The subject 
is one of great interest and having many-sided relations, 
and we regret that sj forbids our discussing it here 
further than to remark that we have the best authority for 
knowing that the Astronomer-Royal, Sir George B. Airy, 
a mathematician quite as competent to deal with the su 
ject as Sir W. Thompson, and of much more sobriety of 
mental temperament, is of opinion that there exists a ter- 
rane tide in our globe the height of which cannot exceed 
five feet, which need not disturb the aqueous tides as ob- 
served. In the observations made in the text the superficial 
reader mady conclude that the steely rigidity of the earth 
is irrefragibly established, yet at the very last page of the 
volume we find catalogued amongst the subjects which the 
author affirms he would have treated had time allowed, is 
“that of tides in the solid earth, whether the earth is 
plastic enough to have tides produced in its substance by 
the moon.” 

Notwithstanding the qualifying remarks which we have 
felt it necessary to make as to some points, we regard this 
volume as one of great merit, for the general lucidity of its 
statements, and the systematic way in which the vast array 
of facts which it contains are marshalled before the reader; 
in the latter respect it would have been still better had less 
been said about the many wild, and not unfrequently 
conflicting, speculations as to the constitution of the sun 
and other celestial bodies, which have been heaped toge- 
ther for vulgar admiration upon as yet most insecure bases. 
One of the very best lectures in the volume is that upon 
the conduction of heat,in which both the abstract researches 
on this subject, mathematical and physical—such as those 
of Fourier and of the late Professor Forbes—are exceedingly 
well explained, and the relations of the laws of conductivity 
to the investigation of important points as to the internal 
constitution of our planet set forth. 








THE 100-TON GUN. 

THE accompanying engraving illustrates the 100-ton gun 
which has just been completed by Sir W. G. Armstrong and Co., 
of the Elswick Ordnance Works, Newcastle-on-Tyne. Built for 
the Italian Government, this monster piece of ordnance is the 
first of eight guns to be placed on board the turret ships Duilio 
and Dandolo, built the one at Spezia and the other at Castella- 
mare, near Naples. The first of these vessels was launched at 
the arsenal of Spezia a few weeks ago, but it will yet require 
twelve months or thereabouts to complete her equipment, and 
within that time it is expected that the Elswick firm will have 
the three other guns required to complete her armament ready 
for delivery. With reference to the ships which are to mount 
the heaviest ordnance yet constructed, we may merely remark 
that each is furnished with two turrets, which, instead of being 
in the centre line of the vessel, are placed towards the sides, so as 
to get a clear fore and aft fire from either turret. The inside 

of either turret is about 26ft., and the outside 32éft., 
while each will weigh, including its guns,about 7000tons. Each 
turret will be able to make one complete revolution in about a 
minute, and will be provided with hydraulic locking bolts to stop 
the turret when desired at the loading position. These bolts are 
of sufficient power to stop the whole mass at a moderate speed, 
and stay it in position during the operation of loading. 

It is almost needless to remark that the 100-ton gun which 
left the Tyne last week for the arsenal of Spezia is the heaviest 
and most powerful piece of ordnance in the world, being 20 tons 
heavier than the huge guns with which it is proposed to arm 
the Inflexible. It is constructed on the well-known Arm- 
strong principle, the inner barrel being of steel, rifled with 
twenty-seven grooves, the spaces between which are about equal 


to the width of the grooves themselves. The weight of the gun is | 27 


1014 tons ; its extreme length is 32ft.10}in.; the length of the bore 
is 30ft. 6in.; and the diameter is 17in. The outside diameter of 
the gun at the muzzle is 29in., that at the breech being 77in. 
The barrel is in two pieces, made into one in the building up. 
There are three layers of coils over the thickest end of the gun, 
and the steel tube is in two pieces, joined by a double ring, so as 
to make one tube. The rifling is an increasing spiral, on what 
is called the parabolic development, winding up with a twist of 
1 in 45 calibres. The depth of the grooves is jin. throughout. 


The details of the loading gear are similar to those of the 

Inflexible -* with “yg ens to suit the size and dis- 

ition of gune. ere is a preponderance or superior 

weight at the breech end of about 4 tons, which gives stability 

in working, inasmuch as the weight is — tending in one 
on 


largest diameter | og¢n 
vy ordnance, byt further 


direction. The trunnions are not 
of the gun, as is usual with 
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forwa*d, where the diameter is considerably reduced. Rota- 

tion is given to the projectile, which quits the gun at 
a velocity of about 1400ft. per second, not by the usual studs 
fixed in the projec‘iles to fit the grooves, but by a copper gas 
check fixed into the breech end of the shell, which has projec- 
tions upon it corresponding with the rifling grooves of the gun. 
Where the check bears against the shell, the shell is so formed 
that the check on’ being crushed against it by the pressure of 
the explosion and the charge presses firmly about it, and the 
gas check being caused to rotate by the rifling grooves causes 
the — to turn to take the same rotation. The loading 
gear is hydraulic. Upon opening a valve the ram-head advances 
and forces the shot up the bore to its seat against the charge. 
After firing the gun is brought to the loading position and slightly 
depressed. Then the hydraulic ram, which has a sponge head, ad- 
vances oa bore, and when it reachesthe breech end of the 
bore a valve in the head is opened and a powerful jet of water is 
brought to play on the powder chamber ; thus, at the same time 
aiding in cleaning the bore, and preventing the possibility of any 
remnants of fire being left in the chamber. After the 


286°. Improvements in Hann Sionat Lamps, Samuel Wilson Clark, Upper 
street, London 

2866. A new or improved process for TreaTInG INDIA-RUBBER, GuTTa- 

PercaA, AMBER, Resins. and other vegetable gums, and also ceraffine, 

—— bitumen, asphalte, sulphur, and other mineral and animal 


Deiss, Scaife, M / 

2868. Improvements in machines for Curtine Grass EpoEs, ae 
Barons Northcote, Finch Villa, Heathfield-road, Handsworth, Warwick- 

2870 Improvements in Pumps and their fittings, Frederick Philip Preston, 
John by 4 Prestige, and Edwin James Preston, High-street, 
Deptford, Ken’ 

2872. Improvements in SELF-acTino WEIGHING and MEASURING MACHINES, 
William Henry Baxter, Brixton Hill, Surrey. 

2873. I ite in facture of Sick Harts, Sree or other 
covered. hats, and in apparatus therefor, Frank Wirth, kfort-on-the- 
ym Germany.—A communication from Charles Bortfeldt, Bremen, 


rraany. 
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James Evan Jeffries, Canynge-buildings, Redcliff-street, Bristol. —13th 


July, 1876. 

2876. An imp tin the facture of O11. Stoves, Charles Henry 
ba are cane Old _ Broad-street, London.—A communication 
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has been withdrawn, the and the shot are in turn 
raised by a hydraulic cylinder to their proper position in front, 
and on a line with the muzzle, this and the remaining operation 
being performed by one man without moving from his seat 
beside the levers. In the working of ships such as the Devasta- 
tion, relays of forty men each are required every ten rounds of 
rapid firing, but it is expected that the use of hydraulic 
machinery will enable the same work to be done by ten men in 
the 100-ton gun, and with considerably less fatigue. One man 
per gun is sufficient for ramming it in and out, elevating or 
depressing ; one man for elevating the shot and charge, sponging, 
cleaning, and ramming home ; one man for sighting the gun and 
firing ; and one man for priming the vent. 

The weight of the armour-piercing projectile is 2000 1b., 
and that of the proof shot 2500lb., being 12401b. more than 
that of the 81-ton gun. It is calculated by Captain Noble that 
the work developed by the shot when it quits the muzzle will 
be about 39,000 foot-tons, as compared with a power of 24,000 
foot-tons realised in the 81-ton gun. In other words, it is calcu- 
lated that the one gun will give thirty per cent. greater effect 
than the other, Of course it is by no means certain that in so 
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2878. Im in ‘ARY PAILs or vi or the of 
soil, excreta, or other noxious matter, John Len Bee 
street, Leicestershire. 
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2880. in ARMOUR-PLATING, Langley Banks, Campbell- 
street, Hull, Yorkshire, and Robert Wright, London-road, Sheff 

2882 Improvements in the Permanent Way of Raitways, Robert 
Punshon, Heather! Surrey. 

2884. Improvements in UmBreLta Furniture, James Smith Lewis, 
Herne-hill, Dulwich, Kent. 

-~ ~ ja ep oy ry in Spee te ay 
electricity to give telegraphic signals and wor! legrap! relays, as 
also in standards of electro-motive force to be employed in the : ua- 
tion of electrometers and for other uses, James Dewar, Brook Side, 
Cambridgeshire, 

2888. Improvements in Tucktne and Fritiine or gathering attachments 
for sewing machines, William Richard Middlemore Thomson, Glasgow. 
—A communication from James Massie, Ontario, Canada. 

2889. Improvements in Suxirt-rronts, Peter Jensen, Chancery-lane, 
re communication from Wilhelm Lundg , Helsingborg, 

weden, 

2892. Improved Watcu Keys, Thomas Norge, Cockspur street, Charing- 
cross, London,—A communication from John 8. Birch, New York. 

2894. Improvements in WHEELS suitable for carriages and vehicles, Sir 
Joseph Whitworth, Bart., Manchester. peal es 

rs way 


2896. Improvements in Covp.ines for coupling and 
and vehicl 1 tives, Samuel Partridge, Darlston, 


Staffordshire. 
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ponderous a weapon the exact estimated work will be attained, 
but approximately a power equal to raising 39,000 tons a foot 
is confidently expected. The aggressive force of the shot is esti- 
mated as equivalent to piercing an armour plating 30in. thick, 
with the usual backing of teak, but the greatest thickness of | 
plating on the Dandolo and Duilio will be no more than 24in., | 
while the maximum thickness of the plating in the turret will | 
only be 17in., the plating of the ship being thus the same thick- | 
ness as that of the Inflexible, and 6in. less than the calculated | 
penetrating power of the guns which the vessels will mount. | 
The cartridge measures 52in. in length, and 15}in. diameter. 
It is made up of 36C¢lb. of pebble powder, in blocks of 1{in. | 
cube. Instead of being mounted on a gun-carriage of the usual | 
ponderous description, the gun is elevated on a pair of small | 
trunnion blocks, connected with compressers, which are placed | 
immediately behind the trunnions, so that the strain of the | 
recoil is directly given off in the line of its action. These blocks | 
with their accessories will weigh 35 tons, and the compressers, | 
used for the pu of running the gun in and out, will be | 
worked in common with all the other mechanism of the gun by | 
hydraulic power, applied at a pressure of 800 Ib, to 900 lb., from 

a pumping engine which may be erected in any part of the | 
vessel, 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
1298. Improvements in TeLeGRaPHic InsTRUMENTS, Georges Duberu, 
ag Allipore, Calcutta. —s6th March, 1876. ae id ‘ 
. Improvemen ry or appliances employ @ manu- 
facture of Tix Pedy mg , Liverpool —A communication 
from Lewis Mannst.edt, Prussia.—17th June, 1876. 
2691. An improved means and apparatus for Connwectine and Discon- 
—, cee Water, and other Pipzs, Chris Anderson, Leeds.—30th 
une. 
2726. An improved Support for Persons Seatep, particularly applicable 
in railway travelling, John Imray, Southampton-buildi don.— 
A communication from Jean Benoit Granjon and Louis Musy, Lyons, 








738, Pp its in the facture of ENVELOPEs, James 
Hunt, South-street, Finsbury, London.—4th July, 1876. 

2783. Im: ements in SHorine Horses and other like footed animals, 
one in or appliances for such purpose, James Whiteford, Greenock, 

2785. Improvements in the construction of FLoormnc Cramps, John 
Bardsley, 4 cashire.— 8th July, 1876. 

2836. Improvements in Brick Kins, such invention being also applicable 
for burning lime, chimney pots, and sanitary tubes, John Foster and 
Charles James Foster, Normanton, Yorkshire.—12th July, 1876. 

2852. A new economic combined ever-point Penct: and Pen-HoLpER, for 
the pect, pocket-book, or otherwise, William Nelson, Birmin; 

284. ey rene gene in mechanism Fete ent 4 wean 
on to spools or reels, mure particularly for use sewing machine 
shuttles, Charles Thomas Sheffield. 

2856. Improvements in the SurFace Fivisuinc of Paper and in the 

apparatus employed therefor, Peter McLaurin, G! wy, 
in for CLeansine and PuriFYING UR 





2898. 

Fiow of WaTER for water-closets and fire ee. Frederick Philip 
Preston, John Theodore Prestige, and Edwin James Preston, High- 
street, Deptford, Kent. 

2900. Improvements in Foiprnec Cnarrs and other articles of furniture, 
and in connections used therewith, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Auguste Emmanuel Eliaers, 
Paris.-. 14th July, 1876. 

2901. An improvement for the Prevention of Formation of Icr in hot 
water apparatus during frost when not in use, and for increasing the 
heatin; wer of such apparatus, and in the means for effecting the 

fitiam Stainton, Liverpool-street, ae oerem, London. 

2902. Impr its in the facture of 


£EDLES, Henry Walker, 
Gresham-street, London. 

2904. Improvements in machinery for Prerartno Fiax, Hemp, and 
similar materials for textile fabrics, Peter Jensen, Chancery-lane, 
London.—A communication from Matthosus K. Muchin, Riga, Russia. 

2905. A new or an improved machine for Utixisinc CenTRIFUGAL Force, 
William Lloyd Wise, Chandos-chambers, Adelphi, London.—A commu- 
nication from Napoléon Rebour and Auguste Louis Bernard Dévot, 


2906. Improvements in PropeLiine Suips or VessEis, Nicholas Demetrius 
Spartali, Liverpool. ' 

2908. Improvements in apparatus or appliances for Foxpina Paper, 
—_ on William Ashley Wilson, and George Asbley Wilson, 

‘verpool, 

2910. Improvements in SLEzPers and fly-frames tor spinning machinery, 
Thomas Mayor, Providence, U.8. 

2912. Improvements in IspEPENDENT Eqri-MoTIVE EscaPEMENTs for 
Watcnes, Ciockxs, and other time-keepers, Harrison Mill Frodsham, 
Strand, London.—15th July, 1876. 

2935. An improved apparatus for automatically OpzratTine Lapies’ Fans 
and 





other arenes for agitating the air, Watson and Charles 
omg 8 aa Weatherby, Newman’s-court, Cornhill, London.—18¢h 
Y, aki 





2945. Impr ts in the tion of CouPpLixcs Soenut Caine 
and wagons, Thomas Attwood Brockelbank, Cowper’s-court, 


2949. An im Piatr WarMER and refrigerator, Philip Liddicott, 
Muswell- Middlesex. 
2951. Improvements in the manufacture of SocpHate and other salts of 
zinc, and in certain applications of the said salts, William 
, New-road, Battersea Park, Surrey, and Carl Claus, 
Great St. Helens, London.—19th July, 187: 
2953. Improvements in machines for Kngapinc and Mixme various 
substances or materials, Paul Pfleiderer, Norwood, Surrey. 
2955. Improvements in Kink or RotLer Skates, Edward Griffith Brewer, 
-lane, London.—A communication from Jean Baptiste Admant 
and Auguste Durand, Paris. 
2957. Improvements in apparatus for Creantne and Sortine Seep, 
Grats, and other mai Thomas Frederick Stidolph, Wood . 
William Delf, Great Bentley, Essex, and George Frederick 
Stidolph, Woodbridge, Suffolk. 
2959. An improved tool or implement for Securine the Cars or Primers 
and Butters in Carreriposs for FirE-arMs, and for remo = exploded 


or used caps or ers from cartridge shells, William Lake, 
Southampton-buildings, London.—A communication from E. 
ton and , Ilion, New York.—20th July, 1 


applicable to other Alfred ey Broo! Chancery-lane, 
ton ccnimuntannien tiem Charles Eugtne on, Brussels. ¢ 
2969 An improved Press for Copyinc Lerrers and other documents, and 
for similar purposes, William Bosmer Sargent, New York.—Partly a 


comm from L. A. Grosclaude, 

2971. Improvements in the Coatrne or Coverine of Metaxs or surfaces 
with aie, John Henry Johnson, Lincoln’sinn-fields, London.—A 
communication from Jean Baptiste Alexandre Dodé, Paria,—21st July, 
1876. 
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AE te Be neod bn eeupastien wish Sen sneces ont 

rt, Degen . upon railways, Samuel Waymouth, jun., Holloway, 
London.—22nd July, yi 1876. 

ge ena Lirrmva and Force Poms, William McLennan, 


2935. applicable to Portasie and other Stream Enaines, 
Riven Boner haves, West Bromwich, Staffordshire. 
2987. An im; combined Cuntivator and Diccer, James William 
, A and Robert Sellar, Huntley, Aberdeen. 
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other 
2991. I ts in _Tanasinrxo and STRAW-BINDING MACHINES, the 
two belay in combina’ William McIntyre Cranston, Worship-street, 
Finsbury, eden te July, 1876. 


Inventions Protegted. for. giz, Months on the Deposit of 

3010 Im ents in FLurip Meters or engines or 
ol power from water, air, rae SW lliges Seuith, Ban Francisco, 
New York.—26th July, 1876. 

8069. A new or improved Comstnep Apparatus to be used by chemists, 
di Tore eg od bo Ae ae mens purposes, Joseph Cockshott, 

at 
8081. Im its in Cases for Sasa ogo Stipine Door Routers, 
and imilar uses, Willlam ——— Chancery-lane, London.—A 

communication from William Toan us, New York.—lst August, 
1876. 











Patents on which the Stamp Duty of £50 has been Paid. 
2, | mane &c., Joseph Robert Whitgreave, Strand, London.—31st July, 


+ ORY James Edward Ransome, Ipswich.—8th August, 1873, 
at, Frrepcaces, John Dean, Oxfordshire: —18th August, 1873. 
ay ee TL Points or SwitcuEs, James Bell, jun., Portobello, N.B.— 
2703. Deine Pres ¥ na Goops, Thomas + and Charles Henry Fox, Welling- 
Somersetshire.— 15th August, 187: 
2889. Openine the oe of Gas to } &c., Henry Green, Preston, 
and John Barrow, West Gorton, near Manchester.—2nd September, Pa 
2944. SutpHaTe of Sopa and Potass, William Hunt, Castleford, n 
Normanton,—8th September, 1873. 
2645. Propetiers for Snips, -s a ener Harris, Southampton-build- 
ings, London.—7th August, 1 
2651. Stererua, Andrew Paul, Dumbarton, N.B.—7th August, 1873. 


Patents on which the Stamp mp Duty of £100 has been Paid. 

2397. Fusion of Merars, &c., Henry Bessemer, Queen-street-place, 
Cannon-street, London.— 10th August, 1869. 

2328. Soap, John Thomas Way, Russell- road, Kensington, London,—8rd 


ugust, 1869. 
2360. Raisine and STackino Straw, &c., George Nickerson, Barningham. 
—Tth August, 1869. 
2501. Steer, Julius Baur, New York.— Sit August, 1869, 


Notices of Intention to 1 to Proceed with Patents. 
1247. Rotary Sream Power Enoinez, Charles Adolphe Watteeuw, 
Boulevard St. Denis, Paris.—23rd March, 1876, 
1278. Osrarnino ALDEHYDES from PHENOLS, Charles Reimer, Berlin. 
= Revotvino VENTILATING and Cuimnzy Cows, James Bury, Accring- 
n. 


1. ‘Fauzonarmro InstruMENtS, George Deberu, Allipore, Calcutta.—25th 

larch, 187' 

1317. Enotnes, Frederick Barker Hill, Lambeth-road, London, and 
eee Masayas Nishigawa, Finborough-road, London.—27th March, 


187 

1304. an William Frederick Tyndall, Essex-street, a London.— 
A communication from Seth Wheeler.—28th March, 187 

1884. CounrEa-iReiTants, Albert ney atthe, etaaieneeah London, 

1338, SHovELs, Nathaniel Dauncy Griffin, Harborne. 

1344. ELecrao-ENGRAVING ecmen Ernest de Pass, Fleet-street, 

London.—A communication from John C. St 

1349. ExtincuisHine Fires, Thomas Mills, Middleto: 

1390, Rotter Skates, Walter Scott, Mansfield-road, London.—29th March, 


1359. Locxine Tixes, John Ravenscroft, Davies-street, Shelton, Stafford- 


1870. Knrrrmina Heaps, John Astley, and Francis Davies, Blackburn. 
1878. Steam Borers, Peter Jensen, Chancery-lane, Lon London.—A commu- 
nication from Hicker Brothers.—30th March, 1876. 
1389. Horse and Pirz Nozz.es, John Garrett Tongue, Southampton- 
London.—A communication from Melville Clemens. 
1390. Percussive Rock Dritts, Frederick Edward Blackett Beaumont, 
Westminster-chambers, Victoria-street, London, und Joseph Foster, 


1394. Wueexs or Rouuers for we Astley Paxton Price, Lincoln’s-inn- 
fields, London.—3ist March, 187 

1416. Ratsine or Lowerino Boats, ° William Reid Douglas, G iw. 

1417. Travecuina Bas, Tom Vickers, Pensarn, near Abergele, North 


ales. 
Mut ioe Henry Bock} Binko, Bath-street, City-road, London.—1e 
1436. pe and Sanat John Broad, Hornsey Rise, and William 
Brooks Claxton Hoxton, London,—4th April, 1876, 
1446. METALs, John Hol way, eftre "s-square, London. 
“— AUDIBLE Foe Siena1s, &c., John Richardson Wigham, Capel-street, 


u- Reapina and Mow1ne Macuines, Abraham Surry Andrews, James- 
don.—5th April, 1876. 
1540. Compine Fisres, &c., James McKean and John McGrath, Laragh 
ills, near Castle Blayn yney, Ireland.—11th April, 1576. 

1592. Ear Trumpet, John Stewart Wallace and Edward Tucker, Belfast. 
—13th April, 1876. 

1604. Governors, John Henry Johnson, Lincoln’ pine Oette, London.—A 
communication from Edouard Buss.—15th A 

166, EsTABLISHING a COMMUNICATION with 1PES °° VEssE.s, William 


orris, Deptford. 
1625. Raitway Sicnattine, William Thompson and Robert Thompson, 
Newsham, Blyth.—18th April, 1876. 
1629, PoRTMANTEAUX, James Burford, Richmond, 
a Hot-watTer Disues, &c., James Burford, Richmond.—19th April, 
= Sresw Borns, Charles Pottier, NewJBond-street, London.—20th 
pre 
1795. RaILway Lamps, &c., Charles John Davis and John Thomas C 
Thomas, Whitefriars-street, Fle Fleet-street, London.—28th April, 1876. 
1878. Fire-Resistina Compo’! William Wallace, New-road, 
ttersea Park.—4th ‘May, 1876. 
2128. GoverninG the Speep of Prime Movers, Frederick William Durham 
and Henry Howse, Orford-road, Walthamstow.—19th May, 1876. 
2184. Dressina the Surraces of Strong, Francis Brown, Cathoart, N. N.B.— 
on ae 1876. i bc., 
jULPHURIC ANHYDRIDE, er William Wallace, New-road, 
Battersea Park.— 30th May, 1876. ta 
2320. ToiLer, James Vernon, Newton Stewart, Scotland.—lst June, 1876. 
2411. yaaneee Lm William Fyf Fyfe, Shi iy near Bradford.—A com- 
munication Leander Becker and mith.—10th June, 1876. 
= _ tcunaee Thomas Kobertson, jun., Glasgow.—16th June, 


pet ge Spinpues, &c., George Vaile, Cuckney, near Mansfield. 

_ June, 1 

2731. Paper-coTtina Macuinery, William Robert Lake, Southampton- 
buildings, London.—A communication from Erhard Schlenker. 

2742. ExpLosives, Samuel Joseph Mackie, Camille Alphonse Faure, and 
George Trench, Faversham.—4th Peat, 1876. 

2764. ‘eth Juin, am William Frederick Nast, Portland-place, London. 

wi. Sreau Borers, Thomas Williams “and John Pemberton, Man- 
chester, 


sing on Setainghth eine ¢ cach epptients 
should leave paticiar in writing of tot sje raat! such eppiieations 
atthe ofce of the Commissioners of Gd Fuseute ottias soaeinate Gena 
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ABSTRACTS OF SP SPECIFICATIONS. 


8, In order to 
ces roe ake 

to descril a 
ihe ‘wooden bloc ene eines cede or-cinee aot ly 
—- lug of vulcanised india-rubber, t Lage papery the roller axle 
(made b; y preference of steel wire) is passed, an is held tightly by the 
uaen 


b) 
23. Ain Pistors, A. 0. Swett, H. N. Sheldon, and J. R. M. Squire.—Dated 
8rd January, 1876. 
This provisional 


i 


sectional expansi’ unger wil ber, whereby a close fit 
is maintained at all times ; the same forming th the plunger 
in two parts, connected by a screw, and ca) of endwise odjustinents 
with to each other, a of , or 
suitable Ln meg material being between the two 


of the plun 
diameter and an accurate fit w! nin 2 the ae 
24. Borruine AERATED OR OTHER Liquips, 7. Sutcliffe and J. Fewings.— 
Dated 8rd January, 1876. 
The object of the First part of the anny oo is the production of an 
po eae = which, instead of intermittent or reciprocating 
tion, shall have a continuous pe meee Syn motion in one direction—that is 
to rotating to the extent of a quadrant of a aes Sees 
ani or required series of divisions), the a) ttle to be 
filled and removed and another t the 
motion of the os. The object of the ans part of the invention 
ction of improved stoppers applicable to internally stoppered 


26. Warmine Rarmway Carriages AND Tram-cars, J. H. Johnson.— 
Cup taverns veealia we the worming of valley exntnges f 
e o! way means 0! 

vessels containing water, which is heated by steam from the ler, and 


latter to maintain a uniform 
magazine. 


it has for its object _ hing th uniform here grag hn — carriage | 
means of ments ena the carriages to ea ndepen 
dently of te on other, ae while in motion, in lieu of simply during the 


96. pent gf ry my Sige AND OTHERWISE TREATING H1DES 
AND Skins, 4, M. Clark. Mw 8rd January, 1876. 

The invention consists = the em; eeeus of a rotary bed 
for the hide to be scoured or os in place of the stationary beds here- 
tofore used. The invention in improvements in the arrange- 
ment of the pendulum frame in which the scouring roller is suspended, 
and in an improved steel scouring brush. 

27. Ax.E-Boxes, J. N. Smith.—Dated 8rd January, 1876. 

This invention relates to that class of journal-boxes or axle-boxes in 
which there is a universal or ball joint used between the linin; wee 
and the frame of the truck or car body, and its objects are—First, to 
vide for the ao of such axle-boxes into the pedestals’ now aie 
use; Secondly, to improve the construction and operation of the said ball 
joint, and the “odes by ae jae motion is controlled and made avail- 
able for use in a car truck ; and, improve the construction and 
operation of the dust-excluding and wad ollie devices of the li or bearing, 
and of the stopping bar. He pro to fit the axle-box and oiler to the 

estal now in use by Low ing holes for the bolts which secure 
brackets to the pedestal. ’ 
28. f -naemng ga For Makino Bricks, H. Guthrie.—Dated 8rd 
anu 

This machine consists of an per, from whereby the substances to be 
solidified are put into a ho m which it is measured out by an 
adjustable box, siding under it and passing its contents to a cylinder or 

mould, in which it is pressed two dies, one in either end, poe Oo 
out of the other end in a solid ‘orm on to a travelling band or 
table. The motion of the dies being obtained by attaching them severally 
to rods, the other ends of which are connected yith two eccentric points 
fixed on one main shaft at an angle preferably a about 45 deg., and 

either at the same or slightly different radii, so as to produce a motion 
by which, at the ay of the stroke, the presser die travels at a 
quicker rate than th pper die, and at the latter part of the stroke the 
stopper die travels at a guicker rate than the presser die, 

80. Hosiery MAcuines, @. &. Webster.—Dated 4th January, 1876. 

This invention conaists in Be mgs by a single-feeder machine different 

coloured striped hose. 


31. aan OR Forowa Liquins, 7. H. Johns.—Dated 4th January, 


This , ere relates} to a peculiar construction, arrangement =4 
combination of jumatic apparatus for raising or by = Ba 
other a consists of an air oe and - vessel, the latter being 
charged with compressed air by the form ure of, rel a 
5 lb. to -s Ib. per square inch, and being eaten by branch’ 
the wv rtions of the several casks or vessels from which he tourer or 
other adds to be forced, 

82. Cunsaaons, Sweerina, ayp Paintino, H. 8. Paget.—Dated 4th Janu- 
ary, V 

A ‘machine is described constructed of twu uprights! fixed to a plat- 
form; about midway between such uprights is a double crank provided 
with two or more shafts to which are attached handles having 


36. Pane: Fong Pouisuine Boots AnD Suogs, 7. Choulys.—Dated 4th 
Te novelty Ba Re case consists & sim = two circular 
brushes, hard upon a shaft, an same by an ordinary 
treadle it ; tee whois mounted in an ive framing 
formed by oun uprighio pine by tie-rods. re 
37. Sewixo Macuines, W. R. Lake,—Dated 4th January, 1876. 
The First of this invention comprises a needle opera 


trics, 
poe a reciprocat pplag Ratna as y and lower feed 
® tab enor e hook or 2 


a se machine that in its need! ting moshant, 
mi »its‘stitch-forming mechanism, and w operating 
mechanism shall combine in an eminent degree the desiderata o 
city, sti non- perme Be ment, ease and convenience in ee 
ada) ity to many different varieties ‘of work. Another part com- 
bination of a ting rod und 


ward stroke thereof, to insure time for the passage of the 

the needle loop. Another part of the said invention is designed 

vide a feed for sewing machines which will feed the fabric to the needle 
without the abeading action thereon incident to the use of the feed 
mechanism hitherto devised, and which in addition to this will give a 
positive movement to the fabric during the operation of feeding. 


88. Eve Cups, W. R. Lake.—Dated 4th duces bone 


The —e this ee is to pracy ficial os on the Snape 
or eyes 0! rn produced ‘4 
suction, w! bo rgulated aw at will shares on one of the eyes or 
at the same r sop = may be required. 


89. Puriryine Coat Gas, W. Marriott.—Dated 4th January, 1876. 
This invention relate to improvements in tho purification of on 
by means of a solution of ammoniacal liquor or of sulphite of soda or ot: 
salts as hereinafter specified. 
40. Raitway Warets, R. N. Allen and A. B. Pullman.—Dated 4th 
January, 1876. 
These Lp ag a relate to wheels for railway y purpos and the 
rr, object is t! sof ayer ae of strong and durab| ool panda in 
parts or pieces, but entirely of metal. 


a Wasuino Borties, P. Gaskill.—Dated 4th January, 1876. 

This invention consists of an easy and expeditious mode of washing 
the out and inside of bottles. The inventor first places the bottles in a 
— ager ony th warm or other water, in which an endless screw is 

to rotate from end to end, while doing so the endless screw con- 

duets the bottles along the trough "filling them with water and effectually 
soaking them, and by means of a brush or piece of cloth fixed or fastened 
6n the screw blades, brushes or rubs the outside clean, afterwards 
emptying them and raising them so that they ma; be shotted or 

ed with small matters that may give friction when washing the 
fat es, The bottles are then taken and secured in a box or frame and 
placed on a frame which is actuated by a cam action, giving the eae © a 
vertical motion, or nearly so, removing the dirt or sediment attached to 
the insides, ‘The botties are then passed off by means of an iron rail, 
emptied, filled again with clean water and swilled or rinsed off. 
42. Lamps, J. White.—Dated 4th January, 1876. 

This invention relates to ey employed for lighting public streets and 
shops windows, and for other similar purposes, and has for its object the 
employment of oil for the supply of the burners = _ @ manner that 
the quantity supplied shall be automatically regulated according to the 
consumption, so as to produce a flame of a constant and uniform size and 
illuminating effect. 


43. ome yor Weavixa, J. Leeming and J. Whyte.-—Dated 4th January, 


These ‘improvements relate, First, to nage a et or by tbe pa by which 
the healds are lifted and depressed as e pattern being 
woven. Secondly, to lcoms known as ieee aa i lone the object being 
that by the use of improved oy mee connected with the reed, to insure 
the immediate of the loom when a shuttle is caught in the shed. 
Thirdly, to a comb’ pattern and multiple shuttle box, moving, 


setting, 
and holding mechanism, whereby the required shuttle shall be placed in. 


its proper position. 
<6 Saori Marrers, I. Wolf and R. Betley.—Dated 4th January, 


This invention relates to the production of — matters capable 
of being employed for the purposes of dyeing, 8 First, in the 
production of i colouring oy from what is known as aniline and 
nitro-benzol, in conjunction with, hydro-chloric or other mo ae acid, 
such acid to be employed in such quatity as either to combine in part 
or entirely, or to unite with a portion, or with the whole of the e 

, in t of aniline in conjuction with 
arsenic acid, such arsenic being employed in such ions as that 
= oa one-half to two-thirds of the aniline employed shall be 
satura’ 


46. Pes Snoes anv ‘Skates, C. G. Roberton.—Dated 5th January, 





There are in one modification only two rollers, and these are by bee 
coving are ccvunged ts yield by ending or mevinn, engelectt 10 8 ph 
8 par are e ing or na e 

to the sole, and they thus yield yo thereby produce the radiate 
adjustment of the Toller axes when the sole is canted. The rollers when 
of metal are by preference grooved round their circumferences, In 
another modification, a single convex roller is mounted at one end of the 
sole in a holder, fitted to turn about a vertical stud. At the other end 
two rollers are fitted in separate holders, which can turn or hinge on 
transverse axes in the plane of the sole. Each of tho two holders is con- 
nected u alink to the holder of the single roller at the other'end, and when 

canted the single roller on the low side acts by its link on the 
holder a the single roller, so as to effect the radiate adjustment thereof. 
In any of the arrangements short runners or sliding pieces may be fixed 
to the holders instead of the rollers. 


47. pte roger Jed Exectricity, B. Smith.—Dated 5th January, 1876. 





brushes at their ends; these handles pass through guide rests fixed to 
the platform, the crank is worked either by my or treadle, whereby 
motion is imparted to the brushes, which may be raised or lowered as 
may be required, or they may be attached to the sides of the handles. 

a oem “A. . Robottom.~ ig 4th January, bo oe 





invention condensers are between the key and 
tanta nt of both the line and the artificial 
48. Paper, G. Holloway.— Dated 5th January, 178. 
The object of the invention iy to afford increased facility for bv 
ing changes in the width of the Bm at during manufacture wi! 
necessarily stop the paper-ma machine, According to this 





e p new or i 
borate, or borax soaps, ; mon naceous compounds, by wane or 
incorporating the pron Ter elamann boron with silicon and Begone 
with either of these elements as the same are contained in t © silicated, 
carbonated, or other alkali, or in the alkaline lyes —— peat mg in 
the manufacture of soap or The object of such 
combination or incorporation being the reduction of the coe gpl of 
such alkali or alkaline lyes, so Mga a larger proportion of silicated, car- 
ted, or other ican be used, in part substitution of fatty or 
oleaginous matters generally used in soap manufacture. 
34. £ Favne, T. Laurie.—Dated 4th. January, 1876. 
visional specification describes grooving and boring stone flags 
* a ond cutter. 
35. SHawine, Rootine, anp Detiverina Tournips, J. Fogo.—Dated 4th 
January, 1876. 

This invention, or improved turnip pomen ie g hag rooting machine, con- 
sists of an open wrought iron frame, bearings on the shaft of 
two wheeis, on its outer ends, running in the tee outer of three furrow: 

towards the back of the open frame, and on a front ee wheel carri 
ya speree Fylde ache wr hoe By LEY, central bar or beam of the 
frame to which the drawing chain of the horses is attached in an 
manner over or in front of this wheel, which runs in the central furrow 
and is swivelled or herr bya long. horizontal ventral shaft carried in 





on its front end. gea into a larger wheel on the upper ¢ of 

e swivelling stem of the guiding wheel, steers the machine. The 

or 8 of each of the enclosed drills of turnips are cut off by two 

revolving knives fixed to the lower end of a revol in 
e front part of the two side frames over the drills; these 

spindles being driven by spur on their u ends ers intoa 


so as to cut the tops off the turnips in front as the 

lndves sevelve by the 4 motion of the machine. roots are cut 
knives at the lower ends of stems fixed in sockets at 

back of e frames, and | at an angle backwards so as to cut 





tion the two sides or deckles of the channels istees le tu the 
required widths by sliding on the wire cloth and the a) and the 
apron is retained pa gt to the soatene Wen 80 as =" ~- be fl folded a at 
ends thereof, and the edge of it is supported so 
channels or the deckles may pass over it and “e* ao fous ‘aoe 
without stopotes ‘the paper-making for adjustment ving 
working. slice ~~ is worked upon the ~ bres itself, or close 


or girders, Sa the lin 
screws, 80 as to facili Uttate oe 
form in substance. 


49. Lusricatine O11 Com, H. J. Haddan.—Dated 5th prone 1876. 
coon flow a oil ——— of a perforated regulating rod, and 
a by means of a perforated tube, ‘both 
Bred ¥ ed within the cup et cup Ge oveery 


50. pesca BREWERS’ rater C. F. Franklin.—Dated 5th January, 


This  fmvention saeco to a process and apparatus, wherein a es 
air is utilised for the cooling of brewers’ worts and other fluids. 
is first made damp. It is then condensed, and passed into a receive. 
This air from the receiver is then allowed to expand around and in 
ae he ee. eS See containing the fuel to be 


61. "secon WINE AND OTHER Caszs, G. G. Capon and T. 0. Boughwood. 
—Dated 5th January, 1876. 
According to this invention, wine and other secured agai 
fraudulent opening by by driving a cork i throughs hole tn the front of the case 
h the eye of a staple, which is fixed to the lid, and enters « 
e in the front of the case, so that its eye is in line with the said hole. 
os ah ior J ee sealed, or the cork may be 


5 


This invention 





a ST 


er oe 





THE ENGINEER 





Aveusr 11, 1876. 








56. Prevertive Dravonts in Dwe.iine-Houses, H. Evans.—Dated 6th 
January, 1876. 
The inventor uses a water bag in place of a sand bag, and a triangular 
of india-rubber down the side of the window frame. Arrangements 
‘or filling and emptying the bag are shown. 

yg Fy A ccuatpel pastel thie tateatiin te tee somageanins tad 

e new an part vention ent an 

combination of a or toothed wheels, which have a d 
peri equal to the double stroke of the levers (or beams) taken in a 
‘ht and by which acting with the aid of endless chains on their 
peripheries, there is transmitted alternately to the levers a certain power 
and motion which they, the wheels, have received from the water wheel 
Instead of endless chains the inventor can use wheels 
having movable rollers fitted on their rims, and driven by the same wheels 
upon which the endless chains were fitted, which wheels (the laters) are to 

be fixed on the shaft of the driving wheel. 

58. Ixpexine anp Bixprxo Books, W. Morgan-Brown.—Dated 6th January, 


1876. 

The object of this invention is to facilitate researches in books in 
general, and more especially in dictionaries, lexicons,.and other similar 
works ; for this purpose the index is printed or otherwise marked on the 
extreme edge of the face of the leaves composing the book, in such a 
manner that when not in use, such index is not visible, whilst simply by 
exten or out the leaves it_becomes apparent for the purpose 
above mentioned. 


69. Locks or Fastewtas ror Doors, J. M. Matthews.—Dated 6th January, 


This invention refers to locks (particularly railway carriage locks) such 
as act automatically on the closing of the door to which they are affixed. 
According to the said invention a toothed cam is formed on the latch or 
latch spindle, with which cam a jointed lever catch The said 
cate on and rai: when the door is cl by means of an 
inclined lever jointed to the striking plate affixed to the door post, and 
when raised engages with a lug on the said striking plate. 

69. Bicycuss, J. Jackson.—Dated 6th January, 1876. 

In this improved machine the inventor provides a slot in the cross 
bearing for the spindle, to which the handles are attached, and he so con- 
structs it that the said slot terminates a short distance from each end of 
the said bearing ; and at right angles with the said slots he provides suit- 
able screws which are for the purpose of closing the said to the 
required degree, so that the said spindle may be held at the red ten- 
sion. The spring of this machine is constructed with a hole through its 
front = which. is for the purpose of allowing the brake cord to pass 
through and also to lighten the said spring from the hole to any con- 
venient length, thereby giving it greater elasticity. 

61. Froatine Supmercen Suirs, EF. G. Brewer.—Dated 6th Janvary, 1876. 

Conical bow, slightly tapering towards stern, with gimlet or auger- 
shaped screw on cone driven by suitable power. 


62. Stonatt nc on Rattway Trains, W. EB. Gedge.—Dated 6th January, 
. 1876. 


This invention relates to improved signalling apparatus to be used by 
railway passengers in case of need. The owey consists of an arrange- 
ment of connecting rods and catches, which, set in motion by pulling a 
cord within the carriage, lights a fuse, lifting it at the same time to a pro- 
minent ition above the roof of the carriage ; the same movement 
placing the hammer of an alarm bell in connection with a projection on 
the axle of the carriage wheel, so that ateach revolution of the wheel the 
hammer is made to strike the bell ; while the fuse throws a powerful 
light over the train during several minutes.’ The apparatus once set 
working is no longer under the control of the ger, and can only be 
restored to its normal position from the outside of the roof. 

68. Ware Leap, R. Palmer.— Dated 6th January, 1876. 

This impreved mean& of producing white lead consists essentially in the 
treatment of acetate, or any other soluble salt of lead, with carbonate of 
soda in crystals. 

64. Crairs anp Fastentnos or Tramways, J. Kincaid.—Dated 6th 
January, 1876. 

This invention relates to improvements in the form of the cast iron 
supports or chairs used for supporting the rails of tramways, and known 
- - pai patent chairs, and in the method of fastening the rails to the 

airs, 


65. Fisu-Piates, W. 7. Garnett.—Dated 6th January, 1876. i 
This invention consists in constructing fish-plates or joint-plates of 
such shape that they shall afford greater security and support to the rails 
at the joints. 
66. Sewrxc Macuines anv Stanps ror THE Same, B. J. B. Mills.— 
Dated 6th January, 1876. 

The invention has for its objects improvements in sewing machines and 
in stands or tables for the same, and relates to means for carrying the 
under thread upon an ordinary cotton reel, combined with various other 
improvements in the details of construction fur cheapening the cost of 
manufacture. 

67. Suoes ror Horses, B. Johnson.— Dated 6th January, 1876. 

Hoof provided with frame nailed to shoes. Frame extends beyond 
largest part.of hoof where it is hinged to two tail pieces secured also to 
shoe. No nails need be driven into hoof. 

68. Maxine Cut Nas, W. Southwood. —Dated 6th January, 1876. 

According to this invention nail blanks are cut from strips of metal 
by reciprocating cutters working in opposite directions. The heads to 
the blanks are formed by punching heads while the nails are held 
between dies. 


69. Preservine axp WaTeRPROoFING, A. Browne.—Dated 6th January, 
1876. 


The features of novelty of this invention consist in preserving and 
waterproofing hides, skins, canvas, cordage, and other fibrous and fila- 
mentous materials, by subjecting them to the action of different mixtures 
composed of alum, potash, sea salt, resin, animal grease, paraffine, wax, 
fine oils, and essence of 4 meen 2 in certain proportions, and made into 
different mixtures according to the office it has to perform, and which 
can only be aacertained by reference to the entire specification. 

70 TickeTING anv Exurstine Jeweiery, 7. Penney.—Dated 6th Janu- 
ary, 1876. 

The improvement in this invention consists in adopting shields of any 
required design com: of paper, wood, or other material, and having 
one side covered with velvet, setin, or other suitable material, the upper 
portion of the said shield having a spring hook projecting, upon is 
placed the article for exhibition, immediately above the spring hook is 
placed two small hooks, at the back of which is a sliding plate with hook, 
this is to receive the ticket of any desired size which describes the article, 
at the back of the shiela is arranged a metallic grip or slot, which, being 
placed over the window bar, is held securely there by a thumb screw 
pressing against the said bar. 

VL. Pavina Biocks, EB. Dyson.— Dated 7th January, 1876. 

The improvements consist, First, in so forming and arranging blocks 
of wood of suitable form and size that stones, concrete, rubble, shingle, 
bricks, it, or other material may be placed alternately or otherwise 
with portions of the said wood blocks, and said stones, concrete, or other 
substances rest on other portions of the wood blocks, the wood blocks 
alone resting on the floor or ground surface. The whole being united or 

ted together by suitable means ; Secondly, the improvements con- 

sist in joining or fastening two or any suitable number of the wood blocks 

together by means of pins formed of wood, iron, or other metals or 
material. 

‘72. Beartnos Carryine a Srinpie, A. Pengelly.— Dated Tth January, 
1876. 


The insertion of a series of rollers between the bearing and spindle 
which will revolve with the spindle and reduce the friction. 

76. Errectine THR ComBustion oF CERTAIN Fuets, 12: Geary.—Dated 7th 
January, 1876. 

This invention relates to effecting the combustion of certain fuels, such 
for example as anthracite or stone coal of coke, and more especially of 
what is known as anthracite coke, and in employing the products of com- 
bustion for the purpose of generating steam, and it consists in sv con- 








structing the or generator attached to and in connection 

BA + m5 that the fuel shall be of sufficient depth 

SEEe coches of Ab Sapta-or gue qinemter.txte swheuta, cold 
or earl oxide. 

The pat 8 of An yt a either by the employ- 

ment of a hot or cold blast or by exhaustion. 

77. Tramway Cars, W. Barclay. --Dated 7th January, 1876. 

The features of novelty which constitute this invention are the several 
improvements as set forth. 

768. Cuarcine anv Corkine Borties, J. Gillies.—Dated 7th January 
1876. 

The features of novelty which constitute this invention are :—First, 

the india-rubber cu ted by the admission thereto of the aerated 
$ y, a guard or shield ; Thirdly, the mechanism 

for opening and closing improved guard or shield. 

79. Sream Borters, H. R. Robson.—Dated 7th January, 1876. 

Thei ti jistsin fitting in the flame chambers, or flues, or furnace 
spaces, or tubes having their lower ends in as close communication 
as possible with the lowest parts of the boilers, whilst their upper ends 
communicate with the parts. Or in existing boilers, or boilers to 

xisting with tubes or pipes traversing the flame 

bers, flues, or furnace , such tubes having their ends at lower 
and higher levels, the inven may be carried out by altering or ad 
to such tubes or pipes in a manner to secure the formation of strong an 
suitably currents of water through them when the fires are 
lighted. It is in all cases essential in order to obtain the through 
current that the outlet from the —, end of the tube or pipe shall 
more cont: than the inlet at lower end. It is also essential in 
such cases to attach to the bottoms of the tubes short tubes or guide 
shells to lead the water to the tubes from the lowest parts of the boilers. 


80. Heatixna Ventivatinc, Licntinc, anp Cooxine, M. I. Landau.— 
Dated 7th —s 1876. 

A fixed or removable hollow chamber, tube, or bent plate, which the 
inventor calls a smoke director, is fitted into the chimney shaft justabove 
the fire. One end opens into the shaft and the other over the grate con- 
taining the fuel. A valve or other contrivance regulates the passage. 
The lower part is in two or more portions, in order that they may, in 
certain cases, be slidden upwards and downwards, or they may be turned 
back, and may work on hinges. A deflector or hood is sometimes added. 
To increase the draught power in the ventilating cowl, described in the 
inventor's patent No. 1764, dated 5th May, 1875, he increases the length of 
the innermost concentric tube in an upward direction, and makes it 
conical or tapering. outermost tube may be in two or more conical 
pieces of perforated or reticulated material, and the flat rings or 1 





pao Mipowe other articles of utility, such as 

tra’ cases, of animal skins or felt, the same stretched or 

strained over lasts, blocks, or moulds of the desired form, and afterwards 

tanned-or dressed. 

97. Waiktne Ficurss, S. F. Pichler.—Dated 8th January, 1876, 
A figure in the human form is co , having the and arms 

pivoted so as to admit of their being moved. In front of the figure is 

placed a barrow or other vehicle connected to the arms or body of the 


cranks or cams, which joi 
respectively connected with the arms, legs, oe of the figure, so 
that upon the wheel rotating the levers are respectively moved in opposite 
direct , thus causing the feet and } to move forward alternately. 
As a support for the figure a hollow bar is provided having ——- 
slot in the upper part thereof, and opening into a chamber in the centre 
of the bar. In this chamber a cylindrical piston is placed, hav’ 
attached thereto a fixed portion of the wheel, and a rope or ropes fi 

to the piston, by means of which it is drawn from one end of the bar to 
the other, thus causing the figure with the barrow or other vehicle when 
placed on the bar to move along the same, the limbs of the figure being 
moved by the system of levers and producing the app of walking. 
98. Heatinc anp Warmino Rooms, J. Moore.—Dated 8th January, 1876. 

According to this invention a boiler constructed of two or more conical 
cases placed inside each other. and heated by or oil, is connected by 
suitable pipes to one or more vertical cylinders having a vertical air tube 
or chamber passing through the same. 

99. BrickMakine Macuinery, H. Ward, J. Ward, and W. Ward, jun.— 
Dated 8th January, 1876. 

Rammers or plungers are fitted to cylinders with moulds below. Clay 
is fed from hopper to measure on table, receiving an intermittent recipro- 
cating motion. The bricks are forced out by other plungers; water is 
mem | above the = rammers to prevent brea , Which, when 
necessary, causes a safety valve to open. Double sets of moulding appa- 
ratus may be employed. 

100. Sreetyarps or Weicuinc Macuines, H. Pooley and J. Wood.— 
Dated 8th January, 1876. 

The features of novelty which constitute this invention consist in 
forming the steelyard, or graduated index bar, in such a manner that it 
can be turned, or will revolve, or the inventors surrounds the steelyard 
with a revolving graduated index bar. The slee!yard or index bar may 
be formed of rectangular section having two graduated edges, or if trian- 
— section having three graduated edges, or of square section with 

‘our graduated edges, or of any other many-sided section, having five or 
more graduated edges, or the bar may be cylindrical, having its various 














are so arranged as to be bell-mouthed, trumpet-shaped, conical, or 
oblique. An inverted truncated conical chamber, which may be formed 
in two or more portions, and provided with flues or is used asa 
cooking apparatus, and is over the flame of a lamp or other light- 
ing apparatus, sufficient space being left not to obstruct the light. The 
sides of e apparatus form reflect and the ap tus may also be used 
as a heating apparatus. The space in the ventilating cowl between the 
outer and inner conical portions at the top are so contrived as to receive 
food for cooking. The door or dome at the of the inner conical por- 
tion is made double and hollow, and may be used for cooking food. 
Glass globes, shades, and chimneys are made partly transparent and 
Pe J vpaque or translucent, or partly silvered or ground in a vertical 
irection to form reflectors. The lower part of the chimney is made 
opaque or translucent in a horizontal direction, and reaches just above 
the blue and dark portions of the flame. 
81. Pioments, H. Knight.—7th January, 1876. 

This invention consists in the manufacture of a novel kind of paint 
from sulphur and zinc combined in various proportions, and with or 
without other mineral substances. 

82. Trovsers, A. Woolrich.—Dated 7th January, 1876. 

These trousers are an exemplification of what the application of scienti- 
fic principles to ordinary matters can effect. ¢ arrangement is such 
that while necessarily a true fit, the wearer can distort his body into any 
posture, without any undue strain coming upon the buttons or sus- 
penders. : 

83. Looms ron Weavine, RK. L. Hattersley and T. Pickles,—Dated 7th 
January, 1876. 

This relates to the healds or shedding apparatus, and the object is by 
improved combination of parts to render the upward and downward 
movements of the healds positive in their action. 

84. a Woot anv oTHeR Fisres, F. H. Wright.—Dated 7th January, 
1876. 








To prevent the slivers from alipping backwards or retreating from the 
comb, on the action of the lifting knives, the inventor applies to each feed 
box a small oblong or other shaped block having a lip or straight edge 
thereunder to rest upon the fibre within the feed box. 


85. Warminc Greennouses anv orner Boiipinas, J. T. Trench.—Dated 
7th January, 1876. 
This invention has for its object improvements in apparatus for warm- 
houses, Turkish baths, churches, and otber buildings. and for 
burning lime. For warming greenhouses and other buildings by means 
of heat generated in the process of burning lime, an air box pipe or flue 
is placed around or over an vend lime kiln. A pipe admits the outside 
air into this box or flue, and another pipe conducts the air, after it has 
been heated by g through the air box or flue into the building to be 
warmed. Where hot water pipes are em to warmfbuildings they are 
losed for a dist: between the boiler and the building in an exterior 
_ or flue of larger size, and through this pipe or flue air is admitted 
nto the building. 
86. Screw Proreter, J. Sample.—Dated 7th January, 1876. 

The blades of the screw propeller are made, or cast, with a series of con- 
centric flutes or corrugations that confine the water and prevent it flying 
off the surface of the blades at the perimeter. Both faces of the blades 
are similarly fluted—the furrows in the one face corresponding to the 
ridges on the other; this adapts the screw for quick or slow rotary 
motion, as by reversing the screw on the propeller shaft, furrows having 
different radii to those by the surface previously worked now 
— bd use, which require the speed of the shaft to be in accordance 

ere y 


87, Excines, W. Payton and J. E. Holmes.—Dated 7th January, 1876. 

This invention relates chiefly to single-acting reprocating engines, that 
is to say, engines which have reciprocating pistons zonnected with cranks, 
but which are actuated by pressure on one side only of the said pistons. 
The main object of the said invention is the production of a steam engine 
of novel character, the cylinders of which are so arranged in reference to 
the cranks as to permit of the said engine being, run without objec- 
tionable vibration and straining of its parts at greatly increased speeds as 

d with engi usually constructed, but the said invention, 
besides the novel features appertaining to such special form of engine, 
includes improvements which are applicable to other engines. ‘ 

88. Gas Enoines, 8. Thacker.—Dated 7th January, 1876. 

The invention relates, First, to means for regulating the admission of 
suvieders air to the cylinder ; Secondly, to an improved discharger or 
ex er; Thirdly, to an improved mode of jacketing the cylinder ; 
Fourthly, to an improved mode of making the joint at each end of the 
cylinder where the cvoler is joined to the cylinder; Fifthly, to an im- 
proved mode of insulating the ebonite disc. 

89. Surps anp Vessets, H. Hirach.—Dated 7th January, 1876. 

Thia invention consists in forming the floating structure of duplex 
curves, 

91. Testinc PerroteuM anv Orner Liquins, R. P. Wilson.—Dated 8th 
Jonuary, 1876. 

The invention consists in combining with a thermometer a time keep- 

ing apparatus indicating any desired period of time. 


92. Mixixe or Stirrino Liquip or SeMi-Liqguip on PuLveRous Sus- 
stances, KE. Cowles.—Dated 8th January, 1876. 

According to this invention mixing or stirring’ apparatus consisting of 
radial or revolving arms or blades is constructed with the blades inclined 
or formed as screw propellers, so that in revolving they induce a current 
in the liquid at the same time that they agitate the same. Two sets of 
such blades may be used revolving in contrary directions and passing 
between each other, or the one set may be fixed to the side of the mixing 
vessel, A third series of blades may be fixed to the framing carrying one 
of the other sets, so as to extend to the side of the vessel, these blades 
pe lined in the opposite direction, so that by their rotation they 
will induce a reversed current at the circumference of the vessel. 

98. Crrepine Larpets, J. and A. Blair.—Dated 8th January, 1876. 
The feature of novelty which constitutes this invention is, causing the 
cloth to be stretched and drawn at an angle corresponding to that of the 
loose threads, so that these are caused to stand up from the body of the 
cloth, and are presented parallel ur practically so to the cutters. 
94. Concrete Buitpine, H. Harding.—Dated 8th January, 1876. 

The feature of novelty which constitutes this invention is, securing the 

panels or standards employed in such building in tion, by means of 
t of thimbles or cups and cutters or kegs substantially in 














= iS 
the manner set forth. 
95. Covriines ror SHartine, A. Thomson.— Dated 8th January, 1876. 

The coupling consists of two semi-tubes to be bolted together round the 
fractured portion of a shaft, which semi-tubes are made of a bulged form 
with a chamber or recess in their centre so as to be capable of receiving 
any portion of the shaft, and thereby of being adapted to any 
part of a shaft at which fracture may occur. 

96. Boors, SHors, anp Leaornes, F.C. Vickers.—Dated 8th January, 1876, 

This invention ists in | facturing seamless boots, shoes 








graduations and divisions marked upoa the circumference thereof. The 
steelyard can thus be marked to exhibit several distinct national 
standards, 

101. Hosiery Goons, W. J. Dann.—Dated 8th January, .1876. 

The patentee obtains fashioned hosiery goods by employing a tuck 
presser when making the widest part and the welts, and secures the 
edges by turning off. 1 
102. Rearina Macuines, 7. Benstead.—Dated Sth January, 1876. 

According to this invention a reaping machine is constructed so that 
it can be made to work either right or left-handed, that is to say, with 
the cutting apparatus either on the right or the left-hand side of the 
horses by which the machine is drawn. 

103. CLeanino Graty, Rice, on Seeps, on Boittine Fiour, J. Bedford.— 
Dated 8th January, 1876. f 

This consists in the application of a number of strips or lengths of india- 
rubber or other material to the upper part of the sieves or screens to beat 
the same on the upward and downward motion thereof. 

104. Wer Gas-merers, J. Urquhart and W. W. Andrews.—Dated 8th 
January, 1876. 

The objects of this invention are, First, to secure the more correct 
measurement of gas by causing the water or other liquid, both within 
and without the measuring chamber, to asstime, as nearly as possible, 
the same level under varying or excessive pressures and s 8. Secondly, 
the nop agrees of the float arrangement to be applied to ordinary 
meters for cutting off the supply of gas when the liquid is depressed 
below a certain level. Thirdly, the prevention of gas from entering the 
index box. Fourthly, in an improved overflow or waste water box. The 
First part of these improvements consists in either making orifices in the 
partition which divides the front or float chamber from the drum chamber, 
so that the gas ia both has free access to each other, or by retaining only 
such portion of the partition as is necessary to support the shaft and 
other parts of the instrument, or by removing the partition altogether, 
and substituting strips or bars of metal, so as to maintain the parts 
dependent thereon in ae position. The hollow cover which is ordi- 
narily placed in front of the drum, is in this invention by preference 
removed and fixed to the back thereof, and a bent tube to carry off the 
gas to the outlet is inserted within the cover, the upper end of the said 
tube being made to stand as high as the cover when revolving will permit. 
It is not imperative, however, that the cover should be placed at the back 
in order that this invention may be carried out, as it may be retained in 
the position ordinarily adopted, the gas being carried off by a bent tube 
as before described, when referring to the cover as being placed at the 
back One end of this tube is, as before state, within the cover, the 
other end is inserted into a tube or conduit, which conveys the gas to the 
outlet of the meter. Into the outlet tube or conduit is fixed a pipe which 
leads to the front of the meter, and will carry off any condensation that 
may be deposited therein. The Second part of these improvements con- 
sists in making the inlet tube of a bent form, the bottom edge forming 
the seat for a valve fixed to a rod, the opposite end of which terminates 
in afloat. The engnae | pivoted at a certain distance from its extremity, 
the valve will rise or fall in accordance with the position of the float and 
level of the liquid. The Third part refers to a means for preventing gas 
from entering the index box, and consists in the application of a stuffing- 
box of a peculiar form to the upright spindle that communicates motion 
to the index. The Fourth part of the invention refers to an improved 
arrangement, whereby the overflow or waste water box is placed con- 
centrically, or nearly concentrically, with the outer case of the meter. 
105. Boar Deracuine Apparatus, £. P. Alexander.—Dated 10th January, 

1876. 

This invention consists of a peculiar combination and arrangement of 
apparatus for instant ly releasing whale boats, lifeboats, and other 
small boats, when lowered from the cat-heads or davits of a ship, whilst 
at the same time securely holding the boat, so as to enable it to be hoisted 
horizontally or by one end. 

106. Castinc Metats anp Metatiic ALLoys, W. Webb.—Dated 10th 
January, 1876. 

This invention consists in giving the molten metal before it enters the 
mould a rotary motion, the said metal falling into the mould in that 
state of motion, whereby the casting produced is free or nearly free from 
the porosity generally found in castings as ordinarily made, The apparatus 
described for carrying the invention into effect consists of a cylindrical 
mould turning on a horizontal axis, and provided at top with a funnel- 
shaped receptacle for receiving the molten metal. This receptacle works 
on a shoulder on the mould and is rotated by bevel gear. The metal is 
cast with the mould in a vertical position, and when the casting has cooled 
= mould is brought into a horizontal position and the casting withdrawn 

rom it. 
107. Connections ror Fiexiste Pires, J. H. Johnson.—Dated 10th 
January, 1876. 

This invention relates to an improved mode of joining or connecting 
tubes or hose composed of hemp, leather, gutta-percha, or other flexible 
material, whereby a perfectly tight joint is obtained, and the junction is 
effected in a more rapid manner and with greater facility than by the 
ordinary methods, 

108. Luyricatine Comrounps, W. R. Lake.—Dated 10th January, 1876. 

The inventor's aim is to provide a cheap, durable lubricant, free from 
acid, grit, or gum, which can endure a high degree of heat, and is not 
decomposed by friction. 

108. . REFRIGERATING ArraRAtus, W. R. Lake.—Dated 10th January, 
1876. 

This invention is more particularly designed for the preservation of 
meat, vegetables, fruit, and the like during transportation by sea, but it 
may also be used as a stationary refrigerator on land. The object of the 
invention is to provide a refrigerator that, with a maximum of refrige- 
rating power, shall also = in the highest possible degree the 
advantage of simplicity of structure and uniformity in the circulation 
and distribution of the cooled air, 

110. Rotier Skates, G. Duddell:—Dated 10th January, 1876. 

According to this provisional specification the axles are carried upon 
spring brackets, which twist under a side pressure, so as to throw the 
axles into a radial ition. A support beneath the axles regulates the 
extent of the twisting action, and sustains a portion of the weight placed 
upon the skate. 


Ri Pamesees Fire-arms, B. de Pass.—Dated 11th January 
6. 





This invention relates to a movable breech for revolvers and other re- 
peating fite-arms, and prevents escape of gas from the powder, therelty 
producing its entire projectile force. An air-tight or hermetical closure 
of the breech cylinder with the barrel is described. 

112. Manure, W. W. Fereday.—Dated 11th January, 1876. 

This invention has for its object imp: its in treating the hitman 
excreta, and converting the same into a dry and highly concentrated 
manure, in controlling and collecting the gases generated during the 
process of manufacture, and in sepatating and destroying the wet and 
dy vapour or gases. The solid and fluid excreta of s town the inventor 

















Avavst ie, 


PAA A tae ee. 





fHE ENGINEER. 


105 








iin th 





treats chemically by a an, sieeena Sate Cae wen 
their deposit in tubs or other receptacles which he provides for the 
purpose of sollection, and which receptacles when full are removed from 
the town to the works in hermetically closed vaus constructed for the 
of insuring a cleanly and unobjectionable mode of removal. 
The e eotte describes the process and apparatus for treating the 
ex 
118. Sream Enarnes, G. W. Weatherhogg.—Dated 11th January, 1876. 
invention , First, to a method for varying and 


governor, or by hand at discretion, 
governors of steam engines, said improvements are applicable to all 
classes of cut-off engines. Thirdly, improvements in stop valves 
for steam engines and other purposes, Fourthly, in improvements in 
the details of vertical steam engines. 


114 Lamps or Lanterns, J. A. S; 

This isional specificati escribes a reflector or radiator, which 
is in the inside of the lantern, in a horizontal position and at a 
suitable height above the burners. Beneath this reflector is a glass dome, 
having a hole in its centre, from which hole a chimney is carried, passing 
through another hole in the centre of the reflector, and also throug’ 
the top of the lantern. The dome and chimney may be made either 
separately or inone, The burner may be of the description now ordinarily 
used in street lamps or of any other suitable description. 

115. Rouver Skates, S. V. Wheatley.—Dated 11th January, 1876. 

To the under side of the foot-stock of the skate at each end thereof 
there is attached a metal ey carrying at its centre a pendent stud or 
bearing, which is arranged at an angle to the stock pointing inwards, 
that is to say, so that the axial lines of the two studs or bearings con- 
verge downwards. These studs or bearings carry the axles of the 
rollers, which axles are maintained in position on their studs or —- 

ir 
at 


kman.—Dated 11th January, 1876. 





by washers and screws, the rollers themselves being secured on th 
axles by washers and split cottars. To each axle there is attached 
each side of the stud or bearing one arm of a bifurcated blade spring, the 
opposite single extremity of which spring is secured to the foot-stock in 


greater volume of sound atid a more positive tone is imparted to the 
— besides, in cases of repairing, it will be simply to take or slide out 
back. 


181. Travetiine Baas, H. Simpson.— Dated 12th January, 1876. 
Pg feeieenen a novelty in this joa aon somata} in oa a ies r 
studs or buttons with a wor) a travellin as 
same the ends of the shall be firmly 
with the locking of the middle of the bag. 
182. Gas Motor Enornes, F, W. Crossley—Dated 12th January, 1876. 

According to this invention gas motor engines, such as are described in 
specifications Nos. 434 of 1866, 2245 of 1867, 605 of 1874, anid 3205 of 1874, 
are started without having to turn the fiy-wheel by hand, by providing 
means for actuating the gear that effects the raising of the piston and the 
moving of the gas slide so as to draw in the arelevire charge. Such 
means mg oe of a toothed rack on a hand lever in gear with a 
pinion on the crank or eccentric shaft, or any other similar contrivance. 
183. Exrinouisuine Fires, J. Imray.—Dated 12th January, 1876. 

This invention relates to the establishment of generators, reservoirs, 
and pipes for the supply of carbonic acid gas or other fire-extinguishing 
gas, either by itself or along with water or steam, to buildings and recep- 
tacles ot combustible goods for the purpose of extinguishing fire. The 

unctions of the gas or steam pipes with the water pipes are constructed 

ike injectors, so that the current of gas issuing from a nozzle under con- 
siderable pressure creates or increases the flow of water with which the 
gas b th ghly mingled. For oil tanks, floating pipes with 
numerous jets are arranged so as to disch the extinguishing gas or 
the mixture thereof with water over the surface of the oil, and so arrest 
its combustion. 
185. Swivets, J. B. Lynch.—Dated 12th January, 1876. 

This invention relates to swivels or fastenings for connecting together 
straps, bands, chains, or other articles, and for g articles so as to 
admit of their being readily di ted 1 d it ists in 





148. Instrument ror LEVELLING AND FoR MEASURING VERTICAL ANGLES 
C. Bohne.—Dated 14th January, 1876, , 

This invention relates to a pocket instrument for levelling and for 
measuring vertical angles composed of an outer cylindrical casing, the 
screw capof which also serews into the outer ring of a “ curdunic” sus- 
pension or “ gimbals,” from which hangs a stirrup or frame, having in its 
centre a si tnbe enclosing a bi-convex lens and a micrometer, 
and at its lower end a metal disc with an elastic co at the bottom 
ant and a small screw parallel to the line of sight to rectify it. A 
handle at the bottom of the casing is traversed longitudinally by a screw, 
which, when screwed up against the bottom of the disc, and pre- 
vents any mt of the t frame while the instrument is in 
the = and by unscrewing which the entire mechanism is free to 
work when required for surveying. Two discs of plate glass ‘placed 
parallel and diametically eee each other in the outer casing, give free 

‘ht through the tube holding the bi-convex lens and the micrometer, 
without causing a disturbing diversion of the rays of light. 
149. Hermeticatty Seactnc Mertauuc Cases, 7. Grifin.—Dated 14th 
January, 1876. 

The specification of this invention describes hermetically sealing 
metallic cases, The lid is formed with a rim, so as to go over the side or 
sides of the case, and bear flat on same, and a strip of tin, formed 
in two or more parts, and of, say, half an inch wide, is soldered at its 
edges around the rim, one edge to the rim and one to the case, a project- 
ing edge being left at any but the last joint to be taken hold of to peel off 
the strip to open the case. 

150. Pomprne Liquipvs AND PomprInc AND ConpENsING Gases, @. 8. 
Hazlehurst.—Dated 14th January, 1876. 

An ap} tus constructed according to this invention consists of two 
dished discs of iron, or other suitable material, lined with india-rubber, 
or otherwise, which are bolted together, and divided by an india-rubber 
or other fiexible diaphragm. The discs are respectively provided with 
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providing the hinged or movable tongue which forms a portion of the con- 
necting or holding eye of the swivel with a projection or projections for 
the purpose of facilitating the operation of moving the tongue, and ex- 
posing the hooked portion of the eye for the insertion or release of 





any suitable position. 
116. Wasntne anp Wrinoina Macutnes, B. Hargreaves and R. Blakey.— 
Dated 11th January, 1876. 

This invention consists, First, in mounting a bar or disc (provided with 
vertical pegs) upon a short shaft or spindle passing through the bottom of 
a tub or vessel, and in imparting an alternate’circular motion to such 
pegged bar or disc; and, Secondly, in building up the wringing rollers 
of separate pieces or sections of wood, so ai hat the end of the 
grain of the wood is outwards throughout the whole length and circum- 
ference of the roller. ‘ 

117. Breecu-Loapine Fire-arms, 7. Southgate and J, Woodward, jun.— 
Dated 11th January, 1876. 

This invention consists in the application to snap-action breech-loading 
fire-arms of an automatic means of cocking the hammers ut the time of 
unlocking the barrels, and in the application of an improved means of 
actuating the usual locking bolt of such fire-arms. The cocking action is 
effected ‘b the combination with the ordinary cock-locking actions of 
stout shoulders made on the tumblers thereof, with a stout eccentricall, 
curved cocking cam lever centred above the centre of the Rasen | - 
locking lever and made with a spur, against which bears a similar spur 
formed on the boss of the barrel-locking lever; thus the usual depression 
of the barrel-locking lever is caused to effect the cocking of the hammers 
in addition to withdrawing the usual barrel-locking bolt. The improved 
means of effecting the usual motions of the barrel-locking bolts of such 
fire-arms consist in the formation upon the usual gs chy nae 4 
lever of a double-acting and curved eccentric c#m, the curve being struc 
from a centre above that on which the said barrel-locking lever works, 
and which eccentric spur engages with the ordina a 
and effects its usual movements upon the barrel-locking lever being 
moved as usually. 

118. Suirs, C. Chapman and B, W. De Rusett.—Dated 11th January, 1876. 

The chief feature of novelty in this invention is to produce a vessel 
which shall be unsinkable, and of more than usual strength with 
decreased weight of material. To carry out this object the inventors 
propose to divide the ship longitudinally into compartments by one or 
more water-tight bulkheads or girders, which are to extend nearly or 
wholly the oe of the vessel, and to reach in height from the keel 
plating or tank top to the upper deck, or as high as may be most 
suitable. The bulkhead or bulkheads to be in addition to those usually 
built athwartships. 

119. Rock-sorino Macuines, J. R. Schram.—Dated 11th January, 1876. 

Piston is double, inner continuation has helical grooves or pawl teeth, 
and is turned by a piston with cog gearing into groove slide fitted with 
double piston at each end, and is worked by the exhaust. 

120. Learner AND Woo.LLeN or otHer Fasrics, W. L. Jackson and 
R. Asquith.—Dated 11th January, 1876. 

Crank, cam, or eccentric motion instead of tappit motion, as hereto- 
fore, conveyed by suitable connecting rods, Crank, cam, or eccentric is 
placed preferably over the stock feet ; stock shank is dispensed with. 
121. Sream anp Water Tarps or Stop Cocks, ¢. M. Marchant.—Dated 

11th January, 1876. 

fee chamber between large end of plug and cover, inserting a 
—_ spring therein ; also forming passage for tluid pressure on large end 
of plug. 

122. Looms ror Weavine, H. E. Newton.—Dated 11th January, 1876. 

This invention relates, First, to improve in the selecting of 
Jacquard mechanism employed for actuating the healds or harness of 
looms in such a manner that the healds or harness is capable of being 
maintained in any desired position during any number of shouts, while 
other parts of this mechanism are free to change their position, and also 
for shifting of the shuttle boxes, so that certain shuttles of a series may 
be brought into action as desired, It also relates to an improved letting- 
off motion. 
123. Combine Woot anv oTHER Fisrous Marteniats, J, B, D. Smith and 

L. Smith.—Dated 11th January, 1876. 

This relates to combs in which the fibre is fed on to a large circular 
comb, and a sliver drawn therefrom, leaving the noil in the comb teeth. 
The object of this invention is to separate the long fibres left by the 
drawing-off rollers from the noil. 


124. CnHarr-currmne Macuines, BE. F. Sandon.—Datei 11th January, 
1876. 


ry 





The knife wheel has in connection therewith wings or fans, and is en- 
closed in a case provided with a spout or delivery mouth, the object being 
to produce a blast within the enclosing case, to collect and deliver the 
cut “ meat” or chaff. The case and delivery spout also act as a sieve. 
125. Sroprers ror Borris, W. P. Cherry and C. BE. Cherry.—Dated 11th 

January, 1876. 

This invention consists of a plug of wood, india-rubber, cork, or any 
suitable material, fixed to a strap of leather, canvas, or any suitable 
material. The strap is connected to the bottle by means of a wire band 
adjusted beneath the rim, The two cnds of the wire band are brougnt 
together and twisted to secure the stopper to the bottle. The stopper, 
when closing the bottle, is pressed in the neck, and one end of the strap 
is secured to the wire band by means of a projecting piece formed by the 
wire. When the bottle is opened the stopper turns over the mouth on a 
loop formed by the wire band, and always remains with the bottle. 
126. Frames ror Cruets AND oTHER Bortrties, S. Neville.—Dated 12th 

January, 1876. 

This provisional specification describes the manufacture of frames for 
cruets, or liqueur, or other bottles entirely of glass, 

127. Wasuine CiLorues, G. Rayner, J. Harrison, and W. Glendenning.— 
Dated 12th January, 1876. 

Partitions placed at an angle are contained in a deep dish forming air 
chambers, the open space within the dish forming a receptacle for water 
and air. Vertical reciprocating motion being imparted to apparatus a 
current of water and air is forced through fabrics to be washed. 

128. SIGNALLING AND TELEGRAPHING, C. Bondi.—Dated 12th January, 1876. 

The object of this invention is to effect an electric communication 
between the carriages of railways or the cars of tramways, whether the 
same are or not in motion, and from them with other iages or cars, 
stations and points of the electric circuit in general. This electric com- 
munication may be used for all purposes for which electric i 


ther eye or loop which is to be attached or removed as the case may 
be. A purch 1s thus obtained for the thumb or finger in the act of 
operating the tongue, whereby the pain and inconvenience attending the 
ordinary method of moving the tungue by the direct pressure of the thumb 
or finger thereon are entirely obviated. 


137. Suppty or WaTER To Ciosets’, &c., H. Law.—Dated 13th January 
1876. 


This invention consists in, First, so constructing air vessels with a 
vertical division that while the water shall freely enter both compart- 
ments, it s! re’ leaving one of the compartments. Secondly, 
so connecting the valves closing the inlet and outlet of the air vessel by 
means of a lever without a fixed fulcrum, that each valve shall act as the 
fulcrum for moving the other, so that the two valves can never be open 
at the same time. Thirdly, so constructing the regulator for the valve, 
consisting of a flexible cupped piston moving in a cylinder, that it shall 
act by the exhaustion instead of by the compression of air. 


138. Mow1no Macuinss, J. Hartley and Z, Sugden.—Dated 13th January, 
1876. 


This invention of clutch boxes, fitted on the 
intermedia: throwing in or out of gear of 





te sha 
the cutters, and to an improved arrangement of regulating rollers which 
are regulated by screws and lock nuts working in brackets ritted to the 
side of the machine ; also to an improved cut collecting box made 
with a movable bottom and back moving on a fulcrum ; the box is tilted 
by gear, and by the tilting forces open one of the ends and throws out 
the cut grass on to the ground, and to an arrang t for regulating the 
tension of the chains, preventing them working off the chain wheels ; the 
pedestals and regulating quadrants are made with bosses through which 
are driven set screws to give the required tension to the chains and pre- 
vent them from working 


139. Sewine Macuines, J. H. Johnson.—Dated 138th January, 1876. 

The essential features of this invention consist of, First, a bobbin con- 
taining hook rigidly mounted upon a revolving shaft, and constructed so 
as to carry the loop over the face and rear of the body of the hook which " 
encloses the bobbin. Secondly, a bobbin containing book rigidly mounted 
upon a revolving shaft, and constructed so that the loop taken from the 
needle shall be carried by the hook, while in the act of revolution, 
diametrically across the body of the hook, and held thereon thus dia- 
metrically until released by and upon the completion of the revolution of 
the hook. Thirdly, the combination with the rotary heok and bobbin of 
a self-holding and adjusting bobbin holder, pivoted to the body of the 
machine. Fourthly, a bobbin holder pivoted to the body of the machine, 
and combined with mechanism whereby simultaneously with its move- 
ment upon its pivot, it is caused to move bodily towards or away from 
the face of the bobbin. Fifthly, the combination for the purpose of con- 
trolling the slack of the needle thread, of a stationary tension or friction 
pad, and a thread carrier, which moves in unison with the needle, and 
operates to carry the thread into and withdraw it from the said tension, 
at the required times. Sixthly, a needle thread controller or friction pad 
tension having a double intermittent action, by which the thread is con- 
trolied during a of the descent of the needle, and is left perfectly free 
both during the latter part of the descent of the needle and at the termina- 
tion of the extreme upward stroke, Seventhly, a friction pad incombination 
with the needle bar and two thread eyes thereon, arran, to move, one 
on each side of the friction pad, during the reci; ing of the needle 
bar. Eighthly, in alock-stitch sewing machine, the combination with 
the mechanism for delivering and interlocking the two threads of a ten- 
aion arranged to act on the under thread through the intermediary of,the 
upper thread at the required times, 

140. Supriyine anp Disenarcina Hot or Corp Water, J. J. Wilson.— 
Dated 13th January, 1876. 

The feature of novelty which constitutes this invention is, the arrange- 

ment anc construction of the apparatus substantially as set forth. 


141. Ventivarine GULLEY AND Trap, H. Wilson.—Dated 13th January, 
1876. 


relates to the employment 
ft hii iS the + diat, 








o 

This consists in cunstructing street gulleys in such manner that 
they may act as ventilators and permit the escape of gases from the 
om into the open air, or may trap or confine the said gases within the 

rains, 
142. Curtine ayp Dressina Stone, A, Munro, B. Munro, and A. Dunlop. 
‘Dated 18th January, 1876. 

The First part of the invention consists in arranging machinery in 
which barrels armed with cutters are employed, so that one or more hori- 
zontal barrels are combined with one or more vertical barrels, and sothat 
the front or outer face of the stone may be operated on at the same time 
as one or more of the bed or joint faces, By the Second part of the 
invention one block or set of blocks of the stone is fitted on a table or 
carriage to which a rectilinear reciprocating motion is imparted, whilst 
another stone or set of stones held in a frame, or a polishing plate of any 
suitable material, is e to reciprocate rectilinearly over or, across the 
first, The Third part of the invention relates to cutters which are modi- 
fications of or improvements on those described in the specifications 
numbered 494 of the year 1869, and 1890 of the year 1875, the cutter 
being held by a claw bolt. By the Fourth part of the invention the 
cutters are forged and shaped by means of a series of punches and dies 
which can be used by an ordinary blacksmith, so as to make the cutters 
very quickly and cheaply. 


143. Pickers ror Looms, J. H. Parker and T. Walker.—Dated 13th 
January, 1876. 

This invention relates to the construction of metal pickers, and con- 
sists poreeareny in forming a light picker of steel or other suitable metal, 
in the front of which they insert a plug or wad of india-rubber, or other 
similar elastic substance, for the point of the shuttle to strike against. 


144. Preventino THE Stiver DaMacine THE CrRCLES IN NoBLE’s OR 
OTHER Comps, @, Ackroyd, jun.—Dated 13th January, 1876. 

To each pair of what are commonly known as drawing off rollers 
for per off the sliver from the large and small circles, the inventor 
fixes another pair of rollers, having a ee cloth or beater round 
them, the centres of which are at any convenient distance from each 
other, which are revolved by a strap or gearing, and fixed so as to admit 
of the cloth or leather passing between the circumference of one of his 





tions are adapted; thus, for example, every kind of signal may be 
exchanged between all carriages or cars, stations, and between moving 
trains by electric correspondence. Also every station and every point of 
the electric circuit is enabled to give to different trains or cars tle same 
signal, or to every single train and car a different signal. On all trains 
or single cars and on every point of the electric circuit may be placed 
such be ercoqpenee as are able to produce an electric effect or to receive 
one. ese apparatuses serve partly for a telegraphic correspondence 
between trains or single carriages, or cars and others, or between the 


1 rollers, and the circumference of one of the drawing off rollers 
when the sliverbreaks, it will come in contact and be wrapped round the 
ah or beater, these leaving the rollers free as though the sliver was not 
roken, 
146. Hincep Dovuste Suor ror ReapPine anv Harvestino Macuines, EF. 
P. H. Vaughan.—Dated 18th January, 1876. 

This invention consists in a hinged double shoe so secured to the truck 
or drag bar and platform of reaping and harvesting machines as to 
permit of beg ge orm being to a nearly vertical position, thereby 

t ting e 





same and stations or every point of the electric cireuit, partly to indicate 

on stations or every point of the electric circuit where it may be required, 

the place, the direction of motion, and the speed of trains or of single 

cars, 

129. Breecu-Loapine SMALL Fire-arms, 7. Perkes.—-Dated 12th January, 
1876. 

This consists in making breech-loading guns self-cocking by means of 
a lever which raises the hammer to full cock when the barrel 1s tilted in 
opening the breech. 

180. Pranorortes, W: Dodson.—Dated 12th January, 1876. . 
This invention consists in suspending the backs of pianofortes, whereby 








for passage through narrow roads and gate- 
ways. 
147. Motive Power Enatnes, W. Oliver and C, Thompson.—Dated 13th 
January, 1876. 
This invention relates more particularly to improved valve, gear, or 
sugeemine to be employed for starting, stopping, and reversing the dis- 
tri valves of motive er particularly colliery, winding, 


and haw © engines, locomotive engines, 


and 

i 

mill engines, by the ey of compressed air or other suitable fluid, but 
it is also applicable power friction brakes for retarding or stopping 
the motion of revolving shafts or drums and other like purposes and to 
power hoists oc lifts. 


, one of which is connected to a water, steam, or air motor, bein 
a pump, direct steam pressure, or other suitable contrivance. The brane 
from the other disc is in connection with a pipe, which for a simple pum 
connects to suitable suction and discharge valves, For pumping an 
condensing gases the pipe is conneted from the second disc to a vertical 
hamber, which icates, by means of an inlet valve, to the gus 
supply, and by a weighted outlet valve to a gas discharge. 
151. Preparine Corton, &c,, J. Elce.—Dated 14th January, 1876. 

This invention relates to the front stop motion of drawing frames, and 
it consists in an improved combination of parts for stoppmg the machine 
when a sliver, or a portion of a sliver, is missing between the front 
drawing roller and the trumpet mouth of the calender rcilers above the 
coiler. Another part of these improvements in machinery for prepa 
cotton and other fibrous substances relates to the centrifugal flyers o! 
slubbing, roving, and intermediate frames. 

152. Merat Tupes, W. Sumner and EB, H. Waldenstrom.—Dated 14th 
January, 1876. 

In oe invention the inventors cast a polygonal or cylin- 
drical ingot with a hole made by a metal, sand, or other core, or the ingot 
can be cast solid and then bored out ; the ingot is then heated and placed 
on a cold or slightiy heated mandril, after which it is rolled down in an 
ordinary rolling mill, or it is passed through a series of grooved rolls, 
placed so that the tube passes in a straight line from one set of rolls to the 
other. All the rolls are connected together by gearing. The tube is 
finished by drawing through dies. 

158. Orentne Borries Havine INTERNAL Stoppers, H. Codd.—Dated 14th 
January, 1876. 

This provisional specification describes an apparatus to be fixed to a 
table or counter for opening this class of bottle. A properly shaped 
plunger is worked up and down by means of a lever handle. 

15%. Braces ror Dress, C. B. Caines and W. Mitchell.—Dated 14th 


January, 1876. 
This invention consists in connecting the front and back tabs of braces 
to leather tab pieces connected to 





to the brace by means of hooks secu 
the brace. These leather tab pieces ride on the bottom bars of the 
buckles or fastenings at the front ends of the brace, and are secured to 
the webbing at the back of the brace. Spring tongues close the openings 
to the hooks, The hooks are riveted by crossheads to the leather tab 
pieces. The tabs of the brace are furnished with rings or loops, which 
are hooked to or unhooked from the hocks described fixed to the leather 
tab pieces. : 

155. Screw Caps anp Hottow Screws, 7. G. F. Dolby.--Duted 14th 

January, 1876. 

This provisional specification describes machinery in which a mais 
screw die enters with a rotary motion into a female screw die, carrying 
with it a plain cap, stopper or tube, the result of which is that the cap, 
stopper, or tube is forced into the threads of the dies, and has both an 
external and an internal screw formed thereon. 


156. de For Steampoats, A. C. F. Franklin.—Dated 14th January, 


0, 

This said invention relates chiefi pace By inf me paddle-wheels for steam- 
boats. The said invention is designed by the peculiar construction of 
the said paddie-wheels to increase the stability or steadiness of the boat 
or vessel, and thereby diminish its rolling and to increase its floating 
power or buoyancy, also to diminish the friction of the water at the sides 
of the vessel whereby its onward motion is retarded. 

157. Tar ror Drawine orr AND Measurine Liquips, 7. Howarth.—Dated 
14th January, 1876. 

The tap is constructed with a hollow plug which in itself forms a 
measure. 

158. Stream Borters, C. J. Galloway.—Dated 14th January, 1876. 

According to this invention the flues of internal fluéd boilers are stopped 
short of the back plate at the point or points where they approach nearest 
to the cylindrical shell, and are connected at those points to the hack 
plate by a curved plate fitting the flue at one end and curving inwards 
away from the cylindrical shell and riveted to the back plate with a 
straight or slightly curved flange, so that the hole in the latter presents 
the form of a circle or other curve with a segment or segments cut off. 
Or the entire flue is stopped short of the back 
it by a solid welded connecting ring fitting nst a hole of reduced size 
in the back plate. p 


159. Covenincs ror Ratway Carniaces, G. Whyte. — Dated 14th 
January, 1876. 

This invention consists in mang the hook part of cow with 
square notches at their outer ends of straight bars so as to half check or 
overlap each other at their coupling and. drawing heads which are 
rounded or bevelled at their extreme ends, so that as the carriages are 
brought together they sepurate each other laterally by an inclined action 
against the power of an ordinary conoidal spring at their other end 
which retains them in a straight position in a box in each end frame o 
the carriage, and acts as their drawing spring also to soften sudden 
shock and prevent breakage, the spring forcing the catch heads into the 
hooked position as soon as they pass each other, after which they are 
locked by the turning over or down of one or both of two forked locking 
levers, one of which is fulcrumed on a long lateral spindle near the 
middle and upper side of each hook bar, these spindles Shing turned by 
handles at their.outer ends by the attendant’ without requiring to go in 
between the carriages, tightening up of the.hooks is effected by a 
screw or screw nut at the inner end of the hook bar or its spring box, 
turned so as to shorten or lengthen the same by a cross spindle in each 
end of the carriages, actuated by a handle at either end, and having a 
screw at its centre working into a screw wheel fixed on or geared with a 
whee! on the nut or screw to be turned in the hook or spring box, as 
before mentioned 


160. Preservation or Foon, £. @. Brewer.—Dated 14th January, 1876. 
Materials preserved in a receiver having grooves in the lid or receiver’, 

with flanges of some soft material, the said receivers containing absorbent 

and preserving materials. All sorts of vessels fitted as before described, 

such as articles of furniture, may be utilised for containing articles to be 

preserved. 

161. Herta op Cast Inow into Steet, 4. Browne.—Dated 1ith January, 

76. 


1876. 

The features of novelty of this invention consist in manufacturing 
steel by using as a final addition rich alloys of iron’ and manganese or 
iron and sicilium, starting with cast iron of a phosphoric nature con+ 
taining as much as four parts of phosphorus in the thousand, and 
refining these cast irons by metallic oxides, scoria, or oxidating salts int 
any apparatus whatsoever. 

162. Execrric Disc anp Bett InstRuMENT FoR RatLway SIoNALurne, 
W. Harling.—Dated 14th January, 1876, 

The ification of this invention describes the working of the ‘disv 
bell and locking by one electro-magnet with a series of poles turned 
inwards and surrounding the core. The poles on one side attract the 
hammer, and on the other the locking reep of the disc needle, whiels is 
in form the segment of a cylinder insulated from its axis and placed 
between the two poles on the top of the electro-magnet, and influenced 
by a permanent compound magnet placed above it. 

163. Srergoryre Piates, J. H. Johnson.—Dated 16th January, 1876. 

This invention relates to a composition for s' , consisting of 
eae and glycerine, with or without the addition of bichromate 


164. Stoppers ror Borris, J. Bolt.— Dated 15th January, 1876. 

The invention consists in the of metal or other le 
material in such a manner that a projection is formed which extends 
down into the neck of the bottle or jar in onesies with other pro- 
jections on the outside, and on the jection Which extends down into 





the bottle is placed a piece of india-rubber, cork, or other suitable 

















106 THE ENGINEER. Aveust 11, 1876. 
siete ata abit Senet fe ita eats mectltina f Eas | Ss Sear is diner Sh Tea Ses 


are features of novelty of the said invertion: The 

foundation for the surface of skating rinks by con- 
structiug a flooring similar to that of rooms or warehouses consisting of 
boards fastened on rafters, such rafters being placed on ground having a 
hard and level surface, and in the flooring thus formed with a 
layer of which by a | the material known as roofing 
felt. then on such felt a coating of asphalte 


it 


boards from impurity they may be 
narrow concrete piers, and to preserve the ra(ters and boards they may 
pe creosoted or otherwise preserved. 


and s) ; 

swift eg te ey age ty penny positiun of the swift to the 
length of the banks. guides or traverse, or motion for forming the 
are constructed with twizzles fixed in curved brackets, on which 

brushes te prevent loose ends running on the bobbins ; the 
curved brackets are fixed on a traverse bar working between the swifts 
and friction ys of the spindles ; the bar has a short stroke, 
actuated by a stud worked bya cam; the cam is also made to work 





a double screw, an ng the thi lyon the 
8 and facilitating the un The bobbins have sloped ends 
chenenge et Gees Snes Se are fitted with of metal, glass, 
or pot. spindles are made with inden es 
the sides of the holes of the bobbins holding one end of the bo’ the 
other end is held by a swinging bracket fitted over a 
pulley fixed on the spindle; when the small friction y comes in 


tact with a driving pulley fitted on a shaft the 
= a motion. Phe # burners are made with hollow elbow 


astud. The reels are driven with straps and gear, two reels fitted with 
clutch boxes are used, and mushroom washers are employed to pass round 
the threads, which are secured without tying; guides are fitted under 
the reels. 

167. Steam Esornes, J. Shaw.—Dated 15th January, 1876. 

This invention relates to that class of steam es known as com- 
pound engines, and the improvements consist in the arranging of low- 
pressure cylinders of a new and novel construction parallel with the high- 
pressure cylinder and its connections, and in the employment of following 

actuated by a cam or eccentric which receives its motion from 
the fly-wheel shaft, and in the construction of improved slides for reducing 
friction. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
NEITHER upon Change in Birmingham to-day, nor in Wolver- 
mtr oe tng were the reports of ironmasters indicative of 

any improved condition of things in respect either of the finished 
or the pig iron branches; but ironmasters, looking around, fairl 
com themselves and their district in fav le terms wi' 
certain other mining and ironmaking centres of the kingdom. It 
is still ible to keep some works going about eight turns a week, 
but ma cases are not the majority. Still poverty amongst the 
workpeople, whilst it is observable where the hands are employed 
about the blast furnaces and at some of the thin —— has not 
yet got to a head which makes any observable addition to the 

uper list. 

some sheet makers report themselves as in ion of orders 

enough to keep them in tolerable employment for two months. Such 

firms are mainly those who uce the high class sheets, and whose 
output is quite limited. e demand for galvanised sheets from 

Australia is not good, and the Russian e for-black sheets has 

painfully fallen off. There is reason to fear that as to these last 

not a few orders are finding their way to Belgium, and a few like- 


wise to y proper. 
average price of stamping sheets must be set down at 
£16 10s., but there is a cheaper quality to be had, and it is being 
well offered at £15. Iron of this class is required for uses by 
those hardware manufacturers who have to submit it to hard usage 
the block. The sheets for “ep wees —e ag = 
Ww mph gr weg ah e uct of the - 
shire mills, range from for singles up to £9 5s, and £9 10s. 
Makers who a fortnight ago were somewhat strong in their quota- 
tions, displayed to-day a readiness to accept prices which evinced 
some little amount of weakness. 

Plates are not in great demand. Nevertheless, some of the 
commoner qualities are still going in fair quantities to certain of 
the makers of tanks and girders, but the larger consumers are not 
bu: with anything like freedom. And it is less easy than it 
recently was to get orders for boiler plates in Lancashire and some 
of the ether markets to which good Staffordshire boiler plate iron 
is accustomed to go. At the same time a few of the makers of 
this product report themselves in receipt of orders which keep 
them going the average number of hours, Prices of plates vary. 
The first-rate quality cannot be got for less than £11; but there 
are several quotations between that and £9 10s, 

There is considerable competition amongst the bar firms who are 
not of the first-class. Prices are brought down by this and by the 
efforts made by the South Wales, North Staffordshire, and Lanca- 
shire manufacturers to sell iron in this market. Encouraged, how- 
ever, by the prices at which it is possible to get pig iron, South 
Staffordshire bar firms are holding their own. But they have to 
do it at a price which is very striking when compared with the 
orthodox rates which are ted by the quotation of £9. Bars 
of a fair quality are to be had in great quantities at from £7 to 
£7 15s.; a keen buyer might be successful in ing large lots at 
under the minimum quotation. Indeed, 15s. might have 
secured a ton of such iron without the quality being cause for much 
complaint where brands of an excellent class were not absolutely 


necessary. 

Bar firms at the head of the list are in no less activity than they 
were a week or afortnight ago. They report a steady arrival of orders 
by post which compensates for the iron which is being sent away. 

or are the orders indicative that Staffordshire bar iron is becom- 
ing in less — for the excellence of quality. On the contrary, 
more is now being done for Government than for some time past. 
Fair quantities are being forwarded to the dock yards, not a bitte 
of it to be used in connection with the manufacture of guns of the 
maximum calibre. Seeing that the Government are —_ ina 
better position than ever before to produce iron of a high c in 
their own furnaces, Staffordshire ironmasters fairly regard the cir- 
cumtance as gratifying. 

More puddiled bars were on offer on ‘Change in Birmingham 
this afternoon than for a long time past, It is not a usual thing 
for the commodity to be quoted freely by South Staffordshire 
makers. Agents of Cleveland, and North Staffordshire. and North 
Wales firms offer them frequently during a time of slack trade; 
but the South Staffordshire product is but seldom quoted. Now, 
however, mill and forge proprietors have for some time past been 
experiencing so small a demand for the finished article, that to 
keep their puddlers together they have been accumulating stocks 
of puddled bars which, in the face of a declining pig market, they 
would only too gladly reduce. Firms who have pursued perhaps a 
more politic course would have gladly aooopted such offers if a 
long spell of hot weather had largely diminished the output in the 
forges. But this has not been the case; and puddled bars, though 
offered, are not At this no great surprise will 
perhaps be expressed when it is stated tl at the quotations for such 
iron are from 110s, to 115s. per ton. 

Makers of Staffordshire pig iron, and agents for pig iron pro- 





the maj of cases at a loss. -mine iron tapers down from 
87s. 6d. 85s. to 70s., and cinder are still upon offer at 50s. 
Hematites are to be at from to 72s, 6d. short weight, 
delivered. Low these are, there is not a great dis- 


South Staffordshire are not prod 
capacity, still are turning out more the murket demands, 
and some two or three more furnaces are on the point of going out. 

Coal is practically unsaleable at prices which makes coal-mining 
worth practising. To secure orders from the railway companies, 
and from merchants at a distance, the thick coal firms who mine 
an excellent quality, and easily get high prices, have to submit to 
terms which have not prevailed y for three years The 
prices which are being accepted are wi my knowledge, but it 
would be hardly fair to — them. Local buyers who need coal 
for the carrying on of their mills and fi have to pay from 
7s. 6d. for common new-mine coal up to 9s. for a better quality of 
the same strata, both delivered into consumer’s boats at the pits. 
Only little work can be found for the men; and, owing to the 
closing down of pits, necessitated by the profitless state of the 

there are many men wholly out of work. 


Several wor! men’s associations ‘hout the country are 
just now being swindled by dishonest colliers in Staffordshire. 
Colliers from this district are wanderi over the country, stating 


eir 
, who have been locked out because they 
resist a return to the ten hours; and, deluded by these assertions, 
district trades councils and the like are pn pe pe to the 
effect that the Staffordshire miners are worthy of support. My 
readers will recollect that the Staffordshire colliery owners, in the 
hope of getting the men to consent to a nine hours’ arrangement, 
suggested that they should work nine and a-half hours, promising 
to pay them for.the extra hour and a-half. Upon every hand, 
however, the influence of the Union was brought to bear, and reso- 
lutions opposed to it were passed at all the meetings called to 
consider it. It may be that more men would now be in employ- 
ment if they would work the longer time, but that they are 
locked out because they will not consent to work the ten hours, or 
any other time, is untrue. Employers unable to carry on at a 
profit have simply closed their pits. The masters are bound by 
the Birmingham agreement, and they are honourably carrying 
that agreement out. The terms of that agreement have eight 
hours as a basis, and before that basis can be altered six months’ 
notice must be given to terminate the agreement. Not even that 
notice has yet been served. That such a notice may not be come 
to in September, if not before, should not be regarded as at all 
certain. Meanwhile, however, the facts areas I state them. It 
will be seen, therefore, that a hard name might be given to the 
Staffordshire men who are thus acting, but such a term will not 
be applied to them here. The workpeople from whom they are 
getting the money will by and by retaliate, I have no doubt. 

North Staffordshire, so far as it relates to the workpeople, has 
this week been keeping holiday. The wakes are on, and the pits, 
the mills and forges, and the pottery kilns, are in consequence 
virtually deserted, Masters do not loudly complain at this, because 
in all these branches they are short of orders, notwithstanding the 
prevalence of quotations which as compared with those which some 
time ago prevailed are strikingly low. 

Manuf ing engineers are receiving some tolerably encourag- 
ing inquiries, and there is reason to conclude that engagements of 
a more considerable class are in preparation. The amount of work, 
however, now in hand is not extensive either in the riveting or the 
foundry branches, 

In the better class of work, more, te meyer penn 
done, ey 2 still affording an average amount of employment to 
mechanics in that branch ; nor are the prospects in tion to the 
future of this department of engineering discouraging, the new 
work which is expected soon to come out being fair of promise. 
There are some inquiries about relating to the supply of roofs 
and piers. 1t will be attempted to get for this district the contract 
for the construction and erection of the roof of the Manchester 
central station. It is regarded as certain that the competition 
will be secure amongst home makers; but they are not likely to 
have it all their own way. um, it is assumed, will put in 
for the same order. i who are interested do not view the 

with satisfaction. They remember that even for a Leeds 


that they are a deputation seeki id for themselves and thi 
brethren in Staffordshire a 


is being 


prospects 
-order they have been beaten by the Belgians. If Belgium should 


be able to repeat what it has just done in relation to the order for 
roofing given out by Messrs. Fowler—themselves extensive ma- 
chinists—then the roofing of the Manchester Railway station will 
fall to our lively little foreign competitor, since the Belgians, in 
quoting £11 8s., underbid the British engineers by 12s, a ton. 

Amongst the pier work out is that having reference to the con- 
struction of an iron pier at Sandown, in the Isle of Wight. 

Nor are cast iron girders altogether without movement. A little 
order is about, embracing four cast iron middle girders 42ft. long, 
having a height in the centre of 2ft. 3in., and at the ends 1ft. 9in., 
with a web of 1}in.; and two cast iron face girders 42ft. 9in. long, 
3ft. high, and with a web of lin. 

The lighter industries both of Birmingham and South Stafford- 
shire are active only in those branches as to which there is just 
now a season demand—the orders coming to hand from the travel- 
lers being more valuable than those of year in all the towns 
except those which are prejudiced by the depression in the iron an 
coal trades. But in hardly any branch of those miscellaneous 
industries are the foreign advices cheering. The news from India 
is very serious, and merchants who are Cessly e in trade 
with that dependency were to-day expressing grave fears as te the 
early future. Even in respect of those orders for which they have 
not yet received countermands, they feel not a little hesitation in 
completing them. Excepting, however, for cultivating tools, the 
Indian orders remaining upon the books are but few. 

Excellent as have been the profits upon the working of the 
Metropolitan and of the Birmingham Wagon Company, the profits 
of the Midland Wagon Company are even larger. They ow a 
dividend of 10 per cent., and a bonus of 75s. a share—equal to 
174 _ cent. per annum—on the original shares, and 6 per cent. 
on the preference shares, a sum exceeding £17,000 being carried to 
credit of revenue. 

That portion of the works of the National Arms and Ammuni- 
tion Company, Limited, near to Birmingham, in which sporting 

ns and requisites, &c., were made, and which was known as the 
Old Mill, has been wholly destroyed 3 fire. The conflagration 
broke out in the evening in one of the fog-signal rooms, after the 
hands had left. Its omgin is unknown. The building, together 
with the valuable machinery, and the large store of combustibles, 
both worked up and raw, were worth th ds of pounds, but 
happily, if not the whole, the larger portion of them was insured. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

So far as trade is concerned there is very little to report with 
regard to the iron industry of this district. The market is again 
Serrenthe at and what little tendency towards improvement was 

le last week seems to have disa prices being now 
as weak as ever, and buyers apparently having the command of 
the market. The business done in this district during the week 
has been of a very insignificant character, as purchasers do not yet 
seem convinced that the lowest point has been reached, and makers 
who are determined to force sales are compelled to do so at almost 





ton, and No. 4 forge at about 55s. per ton, but they are still 
very few orders, and stocks at the works, which are now heavy, 
continue to accumulate. 
Lincolnshire iron delivered here is quoted at about 57s. per ton 
for No. 3 foundry, and 56s, per ton for No. 4 forge. 
Middlesbrough iron does not exhibit the firmness by which it 
was characterised last week, and there have been some very low 
offers in this market. The average quotations for delivery into 
this market are about 53s, 9d. to 54s. eS an 
51s. 9d. per ton for No. 4 foundry, and 9d. pnd ton for No. 4 
forge, with a trifle less for good specifications, e finished iron 
fateh very flat, and there is a good deal of competition for orders. 
Quotations nominally remain much about the same as those last 
given, ordinary Middlesbrough and Lancashire bars delivered into 
this district being quoted at £6 15s. to £7 ton ; Staffordshire 
£6 10s.; and heavy 


ditto, £7 2s. 6d.; ship plates, £8 5s.; light rai 
ditto, £6 per ton. 

It is in very exceptional cases that any of the finished ironworks 
are at present fully employed ; many of the forges are onl; 
four and five days a week, and general founders on all sides com- 
plain that they are very short of orders, 

The coal trade Laem 3 continues very depressed, and —— 
in one or two cases a slightly better tone is reported, this can only 
be attributed to exceptional circumstances and not to any actual 
improvement, which can scarcely be looked forward to until after 
the close of the mt month, when the winter orders may begin 
to be placed in the market. At present there is extremely little 
demand for the better c! of round coal suitable for house fire 

and the continued depression in the local manufacturing 
e — down the inquiry for the commoner classes of fuel, 
The recent reduction of prices in the Manchester market has had 
little or no effect in improving the demand, the only practical 
result being that the —_ firms who were a ing under- 
sold = been better able to kee pods t pal -— 
very little change to rt with re; to other districts. No 
further formal Sthastions of the list rates have been announced, 
but late prices are difficult to maintain, and concessions here 
and there are made to secure orders. The average pit prices 
in the West Lancashire districts are about 10s. to 11s. per 
ton for Wigan Arley, 9s. for common ditto, 8s. 6d. to 9s. 
for Pem| mn four feet ; 8s. to 9s. for good Wigan screened gas 
coal ; 6s. 6d. to 7s. ef me ton for common coal; 5s. 6d. to 6s. 
per ton for burgy, and about 4s. per ton for good slack. 

The shipping trade fluctuates from week to week, but there is 
no general improvement, the demand both for steam coal and for 
— and export shipment being exceedingly dull aad prices 

ow. 

The reduction of miners’ in the Manchester districts has 
been carried out with little or no opposition on pce of the 
men, the majority of whom are now working on the 
but in some quarters there has been rather a disposition to stint 
the production. In the Oldham district notice of a reduction of 
15 per cent. has been served upon the men, and itis not improbable 
that this may be met with some opposition. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE can be but little doubt that in most branches of the leading 
local industries there was never less business doing or more gloomy 
prospects for the immediate future. In one or two departments 
there is, without question, a little more in hand, but even in these 
it is more than questionable whether any profit whatever is being 

on the work thus performed. If report be true it is by no 
means the case, inasmuch asit is stated that a positive loss is accru- 
ing on certain orders now in hand. If such be the case in any 
meral degree—and there is, unfortunately, abundant reason 
= supposing that it is so—it is quite evident that in a at 
brief period hence matters must of necessity come to a stand 
Rumour, with her thousand busy tongues, is not slow to point out 
the weak places in our local credit, but I am induced, nevertheless, 
to believe that we shall ‘‘ pull through” without anything serious 
taking place. In one case a private meeting of creditors been 
held this week, and resulted in the debtor bert granted an exten- 
sion of two months, during which, it is hoped, he will find himself 
enabled to present a better offer. There are other matters of the 
kind in progress, but I am glad to say they have not as yet affected 
anybody whose downfall might be dangerous to other le. Some 
few of the local traders are interested to a considerable extent in 
the Cleveland failures, but they are for the most part substantial 
people, can bear the blows without wincing. 

Referring in detail to the various principal industries of the 
town and district, I find I am again totally unable to give a 
more favourable — of their condition, saving, perhaps, that 
some of the steel manufacturers are busier. At the au 
Works—Charles Cammell and Co.—for instance, a considerable 
production of those rails of heavy sections is being maintained, and 
at one or two other local mills there is a little more do’ When 
I have said this, however, and have repeated what I said last week 
in respect of some of the leading urban foundries being better 
employed, I have exhausted my budget of good items, and have 
once more to fall back upon a dark and dismal record of dulness 
and depression in every direction. 

In no leading branch, perhaps, is the absolute stagnation more 
apparent than in the cast steel trade. The leading houses even 
are stinting their men to four turns weekly, and in some instances 
have wholly closed parts of their works, The manufacturers 
in this line of business appear fully convinced that our trade with 
the United States is pretty nearly a thing of the past—a matter of 
the most serious import to Sheffield, inasmuch as for a long series 
of years the States were by far cur best customers for every descrip- 
tion of cast steel sheets, tool steel, plough plates and the like, 
Now, either by reason of the dull state of trade or the perfected 
productive powers of the American manufacturers, we are hardly 
sending anything to America, the steel exports being solely confined 
to very fine tool steel, clock spring sheets, and a few specialities, 
It is freely stated, however, that one Sheffield company is 
about te open a branch steel works in the States, with a view of 
contesting the matter free from the protective duties, It has 
been asserted that this com is Sanderson, Bros., and Co. 
(Limited), of Sheffield, and that the American establishment 

urchased by them is The Horicon Ironworks, near Ticonderoga, 
Kew York; but I am informed, on the best authority, that Messrs. 
Sanderson have made no such purchase. Despite the fairly well 
upheld d d for hematite pigs, I noticed that one or two of the 
West Coast houses have put down prices by 2s. 6d. to 3s, 6d. per 
ton. The new quotations for Maryport hematite are: No. 1 
70s.; No. 2, 67s. 6d.; No. 3, 658.; No. 4, 648.; No. 5, mottled and 
white, 64s. Maryport Bessemer, No. 1, 70s.; No. 2, 67s. 6d.; and 
No. 3, 65s. The focal brands of foundry and forge pig are not 
keenly sought after, a fair foundry brand being obtained at 54s. to 58s, 
One or two of the district furnaces are still out of blast, and others 
are pretty freely said to be ‘eating their heads off!” Some of 
the Tooal companies are just now issuing their annual or half- 
yearly reports, and I am glad to notice that they are of a 
more favourable nature than might have been anticipated. The 
North Central Wagon Company, Limited, in their half-yearly 
report, say that the crisis through which the mercantile community 
is now passing has seriously affected some of the company’s tenants, 
no less than nine having succumbed to the the times. 
The total losses are thus £3511, which is: debited to the reserve 
fund. After that has been done the usual dividend of bet ad cent, 
with 4 per cent, bonusis declared. The Sheffield Wagon pany, 
Limited, } have purchased 485 wagons in the half-year, and have 
realised a profit of £8997, out of which a dividend of 10 per cent. 
per annum is declared. The annual report of H. and 8S. Barker 
and Co., Limited, of Wexborough, shows a good result, 15 per 
cent. dividend being declared, besides adding 5 per cent. to 
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reserve of the Tinsley Mills Company, 
od, report a profit of £1408 only during year, out of 
di of fs. per share. The half- 


, and with inishi ilway ) 
the a does not look a bright one. The locomotive 
makers great difficulty in obtaining sufficient orders to keep 
going. One or two machine makers are a little busier ; but most 
of them, as well as the tool manufact are worse off for orders 

than they were a month ago, The cut- makers are busier.” 
During last week the members of the British Medical Associa- 
tion, in annual session here, visited some of the leading manufac- 
tories and saw several processes of metallurgy gone through. At 
Messrs, Firth’s they saw a five-ton gun cast, and at Messrs. Cam- 


mell’s the rolling of a 12in. armour-plate for Denmark, besides the’ 


Besse rail rolling, &c. 
Secseeh ake’ ceatonen wenp dull, a of the 


colliers being employed little more than time, and many of 
them only two days weekly. wages are now wholly nominal 
at some of the small pits in both counties. There is a poor demand 


for house coal ; and for steam qualities the inquiry is mostly on 





shipping account, The Board of Trade returns for July show the 
subjoined particulars of our fuel exports during that month, as 
compared with last year :— 
Coal, Coke, cc. 
— ended 31st Ji ~ 
5. 5 
Quantity. Value. Quantity. Value. 
Tons. £ Tons. & 
To Russia .. .. .. 185,291 .. 135,171 .. 174,918 .. 103,765 
To Sweden and Norway 114,806 .. 78,257... 119,639... 68,551 
To Denmark .. .. .. $4,932 .. 48,824 .. 77,634 .. 42,224 
To Germany oo oe 266,998 .. 154,918 223,873 .. 111,000 
To Holland at”! se 54,575 86,894 62,432 .. 86,463 
To France .. .. .. 1,742 .. 182,669 262,921 .. 128,032 
To Spain and Canaries 67,666 . 52, 015 .. 40,499 
Tol oe ee 2,840 .. 60,08! 121,917 .. 60,772 
To Turkey oe ee 36,529 .. 25,146 23,811 .. 18,096 
‘oEgypt.. .. +e 47,689 84,828 86,462 .. 21,027 
ToBrazil.. .. 88,999 82,143 44,081 .. 27,238 
To Malta... .. .. 23,166 17,852 21,665 .. 12,594 
To British India .. 71,357 .. 53,881 .. 73,852 .. 43,445 
To other countries 238,678 .. 168,963 .. 251,157 .. 142,426 
Total .. .- 1,545,263 1,082,263 1,562,377 851,132 


The Great Northern and Midland railway companies have 
recently lowered their charges for wagon hire from South York- 
shire to London by threepence per ton. 

All the hardware industries are apathetic to a degree unknown 
for thirty years. The Board of Trade returns for July show very 
badly against the same month of last year, as under :— 

Hardware and COullery. 
. Month ended 81st July. 
Values. 








1875. 1876. 
ee ae ae 16,251 .. 7,817 
ToGermany.. «2 «© ss os oe «+ 28,171 17,400 
DEMON... 0c ee SS Se ee ee ee ; 
Te PORES «oc, cc: ce ce ee oe oe) | 6D . 10,800 
To Sarre and Canaries 6,339 .. 11,784 
To United States... .. «.. «- 51,229 .. 29,718 
To Spanish West India Islands 16,283 5,555 
To Brazil .. .. - be! yt TEER Sree | 
To Argentine Republic .. .. 2,3 oo Z 
To British North America .. 21,386 13,436 
To British India... .. .. « 23,792 21,158 
So Aueiedlia®... ... ce: cows 00 wen, TRONT n0 42,683 
To other countries .. .. «. «+ «+ 109,458 91,058 
Mate) se: eras . 408,225 +. 288,451 


The cutlery manufacturers, literally, have no orders in hand, 

The directors of the Sheepbridge Coal and Iron Company, 
Limited, Sheffield, one of the ew collieries in the district, 
have this afternoon declared a dividend at the rate of 8 per cent. 
per annum for the year ending June 30th last, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE crisis in the commercial affairs of Cleveland has abated 
somewhat in its a but it is yet far from over. There has 
been no satisfactory settlement come to with regard to the great 
undertaking of Messrs. Thomas Vaughan and Co. Several sugges- 
tions have been made with a view to the removal of existing diffi- 
culties, but none of them are entirely satisfactory. In one case it 
was proposed that there should be £100,000 raised in preference 
stock to carry on the concern, and that a limited liability company 
should be formed on the basis of the creditors ranking according to 
and taking shares to the amount of their claitas; but as this 


‘scheme involved the reduction of the position occupied by 


the banks, who hold securities for about £650,000, from that 
of first to that of second oe, the banks naturally 
objected, and the project had to be abandoned. In the next resort 
it was proposed that the concern should be constituted on the basis 
of the Consett Iron Company, but this plan also has obvious dis- 
advantages, and if the exact course of arrangements followed in 
the formation of the Consett Iron Company were adhered to, it 
would mean the sacrifice of a very large part of the actual value of 
the undertaking, the Consett works having, as your north-country 
readers will be aware, been handed over to the present company at 
very much less than their actual value. The latest = with 
regard to the affairs of Messrs, Vaughan and Co. is that the three 
banks to whom the firm is mainly indebted should take posses- 
sion of the works and carry them on under efficient ment, 
Ata meeting of the creditors and guarantors of the firm, held at 
Middlesbrough on Tuesday, it was agreed, on the suggestion of the 
banks, to vest the management of the concern in seven trustees— 
three to represent the banks (who are creditors to the extent of 
over half a million), two to represent the unsecured creditors, and 
the other two to represent the guarantors and the Messrs. Vaughan. 

The committee appointed to examine into the affairs of Messrs. 
T. Chariton and Co, and Mr. R. H. Charlton, of Middlesbrough, 
haverecommended that adividend of 10s. inthe pound be accepted in 
discharge of all the liabilities of the former firm, and that a dividend 
of 12s. 6d, in the pound be accepted in liquidation of the private 
liabilities of the latter. Mr. George Bower of the St Neots and 
Milton Ironworks, West Hartlepool, has been compelled to file a 
petition. His liabilities are not yet stated, but his difficulties are 
said to be wholly attributable to a large credit, amounting to 
£70,000, being due from a gasworks company in Brazil, and 
difficult of realisation. It is hoped that there will be a considerable 


lus. 
Until the phere has been somewhat cleared of 
the complications and difficulties now felt on all hands, it is almost 
impossible that any really substantial or satisfactory i can 


ial at h 





for the month of py oe mate just been issued. They show that 
the total number of furnaces in operation at the. ning of 
the present month was 115, as compared with 114 at the same 
riod last year, while the total number of furnaces built is 159. 
iret nang is the tabulated return of shipments, production, 
an — 


Maxe or Pic Iron. Tons. 
Month ending July 31, 1876, Port of Middlesbro’, 109,113 ; 
total of « Ss coke ick deo. se Rhewseaeheng. Wat-oole ARIA 
Month.ending July, 31, 1875, Port of Middlesbro’, 107,709; 
total of d pe Oe. 40 ape: eee amtinbiitiastieit so SOMO 
Month ending June, 30, 1876, Port of Middlesbro’, 112,836 ; 
totalofdiatrict.. .. .. .. . os eps: alld ce: SONOS 


‘Decrease upon June, 1876 .. .. 2,159 
Increase upon July, 1875 944 


Surpments Forgan or Pia Iron From Port or MmmpLEsBROUGH. 





. 0 





Month ending July 31,1876 .. .. .. .. 26,274 
Corresponding month lastyear .. .. «. 24,540 
Decrease upon July, 1875 .. 8,266 


Sarpments Coastwise or Pia Iron From Port oF MIDDLESBROUGH. 





Month ending July 31,1876 .. .. «. «. 26,709 
Corresponding month last year .. .. .. 21,958 
Increase upon July, 1875 .. 4,751 


Makers’ Stocks. 
June 30, 1876, Port of Middlesbro’, 55,135; total of district, 132,712 
July 31, 1876, - 65,362; ~ 155,255 


Increase upon June, 1876 .. 22,548 





Srock in WARRANT STORES. 
June 30, 1876.. .. er ree se ee ae ae ee 2,800 
Say SE IO. ae ia ee ee ae a at's 6,600 
Increase upon June, 1876 .. 3,800 
ABSTRACT. 


Decrease in make upon June, 1876 4. =». ee oe 2,159 
Increase in makers’ stocks upon June, 1876 .. .. 22,543 
Increase in stock in warrant stores upon June, 1876 .. 3,800 

The Northumberland miners have just received notice of an 
intended reduction of 20 per cent. in their wages. The workmen 
will discuss the notice at their. various lodges, and communicate 
the result to the owners in a fortnight. It is probable that this, 
like the previous notices of reduction, will be submitted to a court 
of arbitration. 

Some weeks ago I called attention to the fact that a deputa- 
tion from the Northumberland Miners’ Association with one 
or two gentlemen representing the owners, had visited South 
Wales with a view to inquiring into the mode. of working the 
steam coal and sending it to bank. This mission was 
instigated by the owners for the payee of adopting the Welsh 
aa if found practicable in the Northumberland collieries, so 
that the proportion of small coal might be reduced. The 
deputation, however, found that the difference in the nature 
of the coal seams in the two fields excluded the possibility of 
adopting the Welsh system in Northumberland, but it was proposed 
by the owners that the Welsh system of paying only for the round 
coal worked be adopted at the Northumberland steam coal 
collieries, instead of paying for both round and small coal as at 
present, and to compensate for the loss of wages on the small coal, 
the owners further proposed to py the full price for the round 
coal that they now pay for round and small together. The miners, 
however, after having discussed the matter at the various lodges, 
have decided to refuse the proposal of the owners, which would 
necessarily demand from them considerably greater care in working 
steam coal, and the owners have therefore given noticé of a large 
reduction of wages as the only possible alternative to the closing of 
a number of their Pz which have long been-unremunerative. 

The directors of the West Hartlepool Wagon Company have 
issued their report for the year ending the 30th June, showing a 
loss of £6085 7s. 10d., less balance of 18s, 1d. brought forward 
on the Ist July, 1875. 

Messrs. John Abbott and Co., of Gateshead, have issued their 
report for the financial year that closed on the 30th June. It 
shows # profit, including last year’s reserve, of £16,291 15s., out 
of which the directors propose to appropriate £7500 in paying a 
dividend of 5 per cent., while £5291 is carried forward, after 
making allowance for bg gore and provision for bad debts. 

No improvement ¢an noted in the finished iron trade. A 
number of specifications of small extent have recently been issued, 
but none of them seem to have come to the Cleveland district, 
Wales continuing to appropriate most of the orders for iron rails 
in consequence of lower quotations. Ship plates are still in 
sufficient demand to keep nearly all the plate mills at full work, 
but prices are still very unremunerative, In the minor branches 
of the finished iron trade great dulness is felt. Prices, however, 
have not materially changed for some weeks past, 

There is a probability of a settlement in an amicable way of the 
dispute in the Wear shipbuilding trade. Arrangements have been 
made for a resumption of work, pending a submission of the whole 
matter to arbitration. 

No change can be reported in the condition of the coal trade. 
Coke is not in such good demand, but prices are still substantiall 
the same as before, Steam coai and gas coal are in slow demand, 
and prices continue to tend downwards. 








NOTES FROM SCOTLAND. 
(Fror ur own Correspondent.) 


Tur advance in the price of warrants which took place about 
the middle of last week hes not been maintained. For the most 
part the increase is attributed to the anxiety of speculators to get 

ssession of considerable quantities of iron in the expectation that 
fp -ead-y there will be an improved demand and better prices. 
It is not easy to see on what ground this hope is founded. The 
actual consumption of iron is comparatively small, and has been 
so for a long time, and stocks are accumulating to a greater extent 
than ever, both at the stores and the works. The quantity in stock 
in Messrs. Connall and Company’s Glasgow Stores is now close on 
75,000 tons, or about 3000 more than a week ago. Our manufac- 
turers are drawing fair supplies from Cleveland, and the orders 
from abroad do not increase either in numbers or bulk. The war- 
rant market opened firmly on Friday morning with business at 
56s. 9d. cash in a few days, and 56s. 104d. one month. - There was 
subsequently a drop to 58s. 6d, cash, and 56s. 74d. one month, 
below which, however, business could not be done. Monday 
was a holiday, with the market closed. On Tuesday, business was 
limited, with prices about the same as those last quoted. Wed- 
nesday’s pig iron market-rather easier; business at 56s. 44d. cash; 
56s. month open; closing buyers at the above prices; sellers, 56s. 
cash, No-change in the afternoon, To-day—Thursday—very 
idle; 500 tons done at 5ts. 6d., eight days; closing sellers at that 

rice, prompt cash; buyers, 56s. 5d, Afternoon quiet; no 
usiness, 

For makers’ shipping iron the demand has been exceedingly slack, 
but the alteration in prices this week has not been material. Good 
marketable brands declined 1s. both for Nos. 1 and 3; Gartsherrie, 
No. 1, 6d.; Summerlee, No. 1, 6d.; Langloan, No. 1, 1s.; 
No. 3, 6d.; Carnbroe, No. 3, 1s.; and Kinneil, No. 3, 6d. 
All others unaltered. There are 115 furnaces in blast just now, as 
inst 116 at the same time last year. 





be done. During the past week, as for a number of weeks past, 
le has very much contracted, and there has been far less 
disposition on the part of sellers to do business, fearing lest it 
might eventuate in loss. Prices, on the whole, are pretty well 
maintained, especially for foundry qualities, but the actual amount 
of business done is comparatively trifling, and a large quantity of 
iron is going into stock. 
The monthly returns of the Cleveland Ironmasters’ Association 





The shipments of pig iron from Scotch ports last week amounted 
to 8555 tons, being 1923 below those of the corresponding week 
of 1875, and there is a total decrease since Christmas of 63,453 
tons. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 3425 tons, being 1365 more than in the corresponding week of 


it year. 
A reduction of about 10s. per ton in the values of manufactured 


ho 
‘tomed to find \< 





1 trade; but some makers are more 
with to the future than I have lately been accus-. 
I Foreign exports of manufactured iron are 
somewhat below the average. 

‘There is more activity in the coal trade in the West of Scotland, . 
This does not arise from any improvement in the home trade, 
which remains very small on account of the general slackness in 
manufacturi industry, and the fine weather rendering the 
domestic n of little importance. But the shi demand 
has been very good caphm paodetrty past week ha 
13,500 tons, ineluding 4886 tons to Canada, 1908 to Bombay, 1(56 
to Ric de , and 1070 to Bordeaux. In the eastern mining 
counties there is also a little more activity, and the trade is on the 
whole in a better condition than for some considerable time. 

It is stated that a new forge is about to be erected at Jounstone, 
adjoining the railway terminus, and I hear that Mr. Scott, pro- 
— of the extensive shale works in the vicinity of Johnstone, 

uired an additional mine in that district. Mr. Alex. White- 
law, M.P., has consented to lay the foundation stone of the new 
dock at Ayr Harbour, a service which was to have been performed 
by his late uncle, Mr. James Baird, the extensive Gartsherrie iron- 
master. Mr. Whitelaw has long been the managing partner of this 
a firm, who owns numerous coal and iron works in Ayrshire 
and whose trade, along with that ofthe other iron and coal 
masters, will benefit largely by the extension of the harbour. 

Seven months ago the riveters in the employment of Messrs. 
M‘Millan and Son, engineers and shipbuilders, Dum! , struck 
work — a reduction of a halfpenny per hour on time » 
and eight per cent. on piece work ; and they have now returned to 


work on the masters’ terms. 

The preparations for the postings of the British Association, 
which open at Glasgow on the 6th ber, are well advanced, 
and the session promises to be one of the largest and most interest- 
ing which has been held in recent years, By the kindness of the 
university authorities, the different sections will have excellent 
accommodation within the fine buildings at Gilmorehill, the lower 
hall of the Coilege Museum being converted into a reception-room. 
A botanical exhibition will be held in the Queen’s 3 the 
Kelvingrove Museum is being fitted up for an exhibition of 
machinery, textile fabrics, and chemical specimens; whilst a 

eological exhibition will take place in the Croporation Galleries. 
y wae ements have been made for an un’ large series of 
ex ons to important works, and also to the fine scenery of the 
Firth and he yu and the West Highlands; and the utmost 
eo! iil be extended to visitors. 

uring the month of July twenty-four vessels, with an aggregate 

tonnage of 19,850, were launched on the Clyde, as against twenty- 
two vessels of 22,650 in the corresponding month of last year. 
the seven months the launches emb: 145 vessels of 108,050 
tonnage, while in the same period of last year there were 157 
vessels of an aggregate tonnage of 134,650. The total number of 
vessels now in course of being built on the Clyde is 93 as against 
102 at the end of June, and 115 at the end of April, so that the 
work in hand is on the decrease. At all the ports except Port- 
G w, there has been a gradual decline for ¢ months in the 
number of vessels in course of construction, At Greenock and 
Dumbarton the trade is particularly slack. 


sey he treks aie has hind very little influence . 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent, ) 


STRANGERS at a distance are surprised at what they deem an 
Incorsst 1 repores, ‘‘ tmcrewse ur vormery specuiavions— 
sale of coal at unremunerative prices.” They naturally wondor 
that when small coalowners are vbliged to give up coalworking, 
and large coalowners complain that they are obliged te ok 
at prices which yield no profit, that any one should be 
disposed to invest capital in Welsh coal-fields, But such isthe case, 
It is a known fact that the bitumi are running low. 
Aberdare Valley, for instance, is exhausted, and the Rhondda 
Valley nearly so, while the famous Mynyddustwyn seam has but 
about ten years of life left. Taking this fact in connection with 
another equally cogent, that the Welsh field of steam and bitu- 
minous is limited, far-seeing speculators see that in a few years 
again the price of coal must rapidly advance, and that when it 
does there will not be a strong likelihood of another decline, 

The leading coal speculations now in the field are Nixon’s at 
Ynysomen ; Harris’s at Navigation ; Powell’s at Llanvabon; and 
to these within a short time have been added the Coedcae, which 
has been formed lately for working down to the four feet the Aber- 
carne now in operation and the Clydach. 

I hear of other ventures in the field, and capitalists are entering 
with more or less animation into the Welsh coal districts. 

Bishwell colliery, Swansea, was re-started this week, and other 
collieries in the neighbourhood, which, like that at Bishwell, have 
been stagnant for some time, are now in full work. In the Aberdare 
district the demand made by the leading London firms keeps up 
full activity, especially in the Dare Valley. Cyfarthfa, Dowlais, 
and Plymouth are tolerably brisk, but in the house coal trade there 
is little demand, and complaints of demurrage are frequent. 

The total export of coal from Cardiff during the month of July 
was 334,666 tons. The leading customers were Antwerp, 
Barcelona, India, France, Naples, Rio de Janeiro. and the West 
Indies. The quantity of coke sent was 1267; patent fuel, 2892; 
and of iron, 6082 tons. 

The destinations of the iron were: Sheet to Holland; bar to 
Bilbao; bar and bundle to Naples; pig to Huelva and Valma ; 
and rails to Brindisi, Konigsberg, Gothenberg, and Gefle. 

The Monmouthshire returns show a preponderance of iron to 
Canada. The best customer held by the Glamorganshire iron- 
masters is Konigsberg coastwise; the return from Cardiff is as 
follows :—Coal, 71,796 tons ; coke, 75 tons ; patent fuel, 2892 tons. 

The London and South Wales Company have placed a powerful 
engine in their new works near North Risca, and are carrying on 
the undertaking with the utmost vigour. 

I have no good news respecting the iron trade. Everything is 
very slow, and the whole of the works turn out less than the 
capacity of one. The Brynaman works are brightening up again 
a little, and operations have been begun at the puddling forge, and 
also at the works. For tin-plate no advance has taken place 
beyond last quotations, but prices are tightening. 

The Board of Trade have finished their inquiry into the ex- 

losion on board the Atlanta, and given valuable counsel to be 
T oeattel followed in the storing of steam coal, The master had 
his certificate suspended for two years, and his subordinate was 
reprimanded. : 

The caution, though severe to shippers and others, will not be 
lost, as it was notorious that very little care was exercised in storing 
the highly inflammable coals of the Rhondda Valley. 

It is stated semi-officially that Lord Bute will consent to the 
starting of a new dock at Cardiff. The contract for extending the 
London and North-Western into Merthyr bas been taken. In the 
neighbourhood of Blaenavon railway operations are vigorously 
carried on, and the whole seaboard from Newport to Gloucester 
will soon change its character from the numerous undertakings 
now in progress. Speculators are agreed that a regular dividend 
of 5 per cent, on the Rhymney Railway, may now be calculated 
upon, 

rt has been arranged to carry on the winding up of the Welsh 
Ironworks Company. 

The half-yearly report of the Taff Vale Railway will be issued 
this week. It recommends a dividend of 10 per cent. and a bonus 
of 1. It will astonish many that such a dividend should be 
possible in such. times, but it must be remembered that rates do 
not fluctuate, and that 2s. per ton, less a fraction, has been levied 
ag ‘ait when coal was 25s, per ton, but when it has descended to 

s. 
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PRICES CURRENT OF IRON AND STEEL. 





Boiler Plates— 


“ Warrinoton,” to 5 -. each plate 
Do. best best 


ica raee base - Deg 
cent. discount for cash. 


The Pearson and Knowles Co.'s 
Fished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free al 
in lots of 10 tons and upw: 


£84 £8 
G.m.b.—No. 1.. oc «« 216 6| Glengarnock—No.1 .. 3 2 
No.8 « o 214 0 No.3 o 216 
Gartsherrie—No.1 .. 3 4 6} Eglinton—No.l .. .. 216 
No.3 oe fe 4 om © se oe 44 
Coltness.—No.1 .. o« Dalmellington— 0. 1 os 
Ne. co oe 216 6 , No.3. 214 
Summerlee—No. 1 oe = : At 
mS .c¢ 3M Carron—No.1.. .. «1 8 2 
Langloan—No. 1+» «+ $ ° | Do., specially selected . 8 7 
Carnbroe—No.1 2.2 219 0 At Grangemouth. 
No.3 .. o 215 ©0| Shotte—No1., .f .. 3 6 
Monkiand—No.1.. «. 215 6 No.8.s oe eo 217 
No.8... o 214 6 At Leith. 
Chapelbill—No. 1 oo of $8 0 0 Kinneil—No. 1 217 
ans 3k Genel aus No$ .. . 214 
Quarter—No. ‘ 
iyde a3 214 6 At Bo'ness. 
The above # , Prices at works— 
deli nlongeide, Ra ape F" 
Govan—No.1l.. .. « 217 0 No.3 .. oc of of ef 3 7 
No.8... .. « 215 0 No. 8 oo of 3 6 
At Broomielaw. ee foundry” eo ce . a 
a ee or ee 0.4, forge «se ee 2 
Calder—Mo. 2. -- 2° 31g ¢| Themmaby.. vw o 0 0 0 
At Port Dundas. 
esers. Botcxow, Vavanax, & Co.'s net og f.o.b,, are, for No. 
git: ‘Sa; No. 8, £2 88. 6d.; No. 4 foundry, £2 88 ; No. 4 forge, £2 7s. 6d. 
20a £864 
Waes—No. 2, f.0.b., Newport.. oe eo 27 6t00 00 
Forge (at at works) oe a ee 212 6t03 0 0 
Common pig (at works) oe eo 22 6t00 00 
Best native ore (at works) « 215 0t00 0 0 
Both, Daven delivered in Aberdare. 
Dense — . at oo o- 214 Oto 217 6 
‘3 210 Oto2M4 0 
ae 6 PN, 216 0te217 0 
= No.4 215 0to215 6 
K H. Messelmoun”.. 510 0to0 0 0 
Mesars. Warrwerit & Co.'s Stockton net prices ( on trucks) are—No. 
£2 lis. 0d.; No. 3, £2 78.; No. 4 Forge, £2 4s ; “ g Thornaby” No. 
Forge, £3 5a. Od. net cash. 
Hematite, : at works, 24 dis. for paaem. 
Millom “‘ Bessemer”—No. 1 .. oe oe ee S812 6 
No. 2 o ° ee o « 810 0 
No. 3 oe ee ee oo - 876 
Ordinary No. 3 .. oo ee co of 8 7 6 
No. 4 «. oo a oo « 876 
No. 5 «. oe o ee oe. 876 
Mottled oo oe ee ee ee ee ee | 
+" ie a ‘ oe oo ee oe 2 0 
Maryport Hema’ —No. - a oe 0 
No. ee o o- oe eo. 8 7 6 
No.3 ee oe oe «- 8 568 
No.4 - oe oe o. 840 
No.5 oe oe on o 840 
Mottled and white.. ee oe oo ee - 840 
** Bessemer "—No. 1 oe oe ee oe ee 810 0 
No. 2 oe oe oo oe o. 876 
No. 8 ee ee ee ee ee 850 
Puddled Bar— 
Wates.—At works .. o oe - £5 & Oto 610 0 
MANUFACTURED IRON. 
Ship Plates— 
Premade & Known Co. beat (2) dia for och), . 21 8 
Giaseow, f.0.b. os oe | 10s. Od. to8 0 0 
Muippvessro’, at works 5s. Od. to7 12 6 
Fox, Heap, & Co. (at works, cash less Pal 
Ship or bridge plates (A) .. oe o oe eo F565 0 
Mast plates (5-7) sb, ie thO6 + hh dig e 


oo oe « 1000 
* .. - 1100 


«- 13 0 0 


at Liverpool 


Bow ixo & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill The Low Moor Co. deliver in London 


at 10s.; Liverpool, 7s. 6¢ ; and Hull, 5s pertonextra. £ s. 


Under 2b ewt. each .. °- oe 
24 cwt. and under3 cwt. .. oe 


3 cwt. ” Shcwt. « - 
8} cwt. =o 4 cwt. «- * 
4 cwt. = 5 cwt. oo oe 
5 cwt. = 6 cwt. oa oe 


6 cwt. rs 7 cwt. ee 
7 ewt. and upwards oe 
Plates exceeding 6ft. wide, 2s. per 


Bowling and Low Moor. 


“ Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 


wt. extra. 


o. perewt. 1 5 
oe" ee 
oe 
Sis ciiind: eit 
a 


ee et et 
CS diediond 
SCAwWODaQ 


eooocooocs 


80 superficial feet, per ton at works .. - a0 0 
Best best oe ee o oe o e 12 0 0 
Best best best, to 4 cwt. oe oe ee oe o 1500 
Special, to 3 cwt 17 0 0 
Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
Best, eet, at works .. a oe - 14400 
Best te ee oe oe oe oe o 600 
Same. ay or o . eo 23 5 0 
Barrows & Soxs 
B.B.H. Bloom6eld plates .. oe ee ee - 1100 
3 ~~ a) | ae be ee ee 
3 Best best pas a a ee ee ee 
CLEVELAND ee ee ee « £8 58.to 810 0 
Fox, Heap, & Co. (at wast, cash less 2})— 
Boiler shell plates(pjiier) < * + 8 5 0 
A 
Fianging plates (poiteR) < * ++ 105 0 
Do., special quality (AAA) oe ee - 40 0 
Waxes, at Aberdare—Coke plates .. oe ee eo 2 00 
Grascew, f.0.b. .- oe ee o eo £8 Os. to 810 0 
Angle Iron— 

Bow tno & Low Moor (terms as above)... perewt. £8. d. 
L and T iron, not exceeding ten united inches .. - 150 
For each additional inch extra per cwt., 1s. 

“ WarrinoTon "—less 2} per cent. for cash—from 1 800 

by! iy fe perton .. ee oe 
Best er do., o « 810 0 
ba ~~ petra Gee 3} aiacSunt jer toi” or o 700 
Best o - 8 00 
Best best boi 910 0 
— ” (at athe works) up to eight ‘united inches 9 15 : 
oe o e 10 5 
Best best do. ee 115 O 
T-iron, as as above, ae extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
Min. to 10in., 20s. extra. 
CLEVELAND . eo £610to 7 0 
— or Dopiry (terms as below) :- — 
Round Oak,” not exceeding 8in. wide—Single best 1110 0 
” ” ” Double ”» + 13 0 0 
= Treble ,, 15 0 0 
Giascew, f.o.b. .. oe oo ee ee £7 Op. to 710 0 
ay oe eT) - 70 to 000 
Bar Iro: 
ey ‘Low Moor, & TayYLor Bros. ow 4 
percewt, £6. 4. 
a sees coouam, tient. oe o eo 1106 
nO, "os eo. wer co 0 ve BBO 
Do. Scwt. and upwards .. oe ee ee eo 140 


on 3 ee es 
specify there cases 


eoaocoaem oa aa aancaa™ 


ee 


— 
c 


prices 


Hammered and 
chequered plates, and all plates differing from a square form or regular 





Flats—1 ee ee 
ese ot 
” under tojin. .. oe oe ee ee 
For each jin. less than 1}in. wide extra, 108. per ton. 

in. and upwards a $e eine 
a 16in. ee a he eo 
34 and 5-l6in. .. + «6 8 
in mhepenls es 'n 
” 9-16in. ee oe - 
»  7-16in. and ee - ee ee oe 
” 16in. oo oe a oe ee oe 
” oe ee ee ee ee ee ee 

Ri same price as above. 
Chain iron, pat Fame as above, vege gg! ewt., 2a. 
Best bars ani rods, extra per ,» 38. 


Bars, jin. to 3in. round and square, or to 6in. flat .. 
Best ” ” ” ” 
Best best ” ” ” 
Rivet iron, usual sizes.. .. ee oe 
Best best .. eo ee gh 

Usual extra 

Grenson, fab ot a oo a oe 
RROWS Ns, at works, per short : 
B.B.H. bars . : oo oo 
best angle iron .. os *e 


All other descri 


Fart or Dubey, 2} dis., f.0.b., at Round Dak 
** Round Oak,” rounds u 


up to Sin. .. 


‘ é »  Bingle best .. oe 
” ” ” Double ,, oe o- 
Rivet iron—Single best’ .. 4. tease 
te orders of less than 5 cwt. t ‘per ton extra, 
Wa.es, ee College Works, Cardiff—Coke bars, best 7 
erchan ars— 
“ WARRINGTON ” (2} dis. for cash) per ton— 
Flats, from lin. to 6in. wideby jin. thick and upwards 
ant paren, Seana to 3in., best =. oe 
Delivery prices as above. ~~ = 
Warrwett & Co., f.0.b. (24 dis. for cash), per ton— 
Crown quality .. o oy - o ee ee 
Rivet iron .. er os pe ra se 2 
— quality, “Thornaby”. oo ee oe ee 


No. 2 bars, f 0.b. Cardiff ms 


wen - - ee o 


ahs 


Do., best . 
Do., best best e 


Usual extras. 
Barrows & Sons— 
B.B.H. pe SPS ates 
” best do. o oo ee 
best best do.. oe 
E. P.'& W. ae eee 
“* Severn " "—Sing Ww. * 
“Wilden” ,, “Tah i ee 
. - — 
4 ” “—ae 


Doubles to 24 w.g., 308; and 
60s. . per ton, extra 
per cwt... 


Trebles to 27 w.g. 
Charcoal Tin Best“ “EP and W 
“ Unieorn 
Coke Tin—“‘ Stour” 


1 6 
Mesars. Baldwin's terms are 2} dis. “for cash on With of the mon’ 
oe delivery. 
‘terms as above)— 


PEARSON & ae on Co. 
“ Dallam "—S “_“t to 


Bost bet . 
Wares— Tredegar Iron Company, £0.b. Cardiff or Newport 


et— 
, a” oe. waters. 20 w.g., per ton at 


ee ee 
oe ee 
ee ee 
ee ee 
ee ee 
ee ee 


per ton 


best best, 30s. per ton extra. 


CrowTHER Bros ‘s _ he (at works)— 
Coke Tin—Sin oer pang by , to 20 w.g., o> tae by Oita, pov. 
by 36in. 





24 w.g., to 96in. oe 
Trebles, ‘to 6 w.g., "to S4in. by s8in... oe 
Ch 1 Tin—Si1 as above oe ee ee 
Doubles ~ oe ee oe oo 
Trebl oe oe ee 
Do. Best singles’ "asabove oe ee 
dou tion 0 ee oe 7 
ies ° ° 





ree 
J. Trxy, “Bristol, delivered in Londen, 2} dis. foreash— £8. @. 


Doubies .. o 
Trebles .. 

Wavss—Treforest Ti late W Worke— 
Charcoal tin (at Tin plat 


en (at works) .. ee oe 


Engine veg AON 


—— Force Co. (from cold blast, pig, refined, ong selected). 


lain bars, rolled, viz. : 


Rounds, from }in. to 6in. diameter 

Squares, from $in. to Sin. 
Drawn hammered 
Rivet iron . oe - 
Angle iron, Hin. to din. ° oe 


Forgings—Plain shafts under 5 cwt. 
2 - 10 cwt. 
9 ” 20 cwt. 
” ” 80 cwt. 


40 cwt. 


bars, as above, per ton extra 


+. £0 19 
£1 in ieeaen, less ~, . 


an 


ee 20 
«- 20 


1 
ee 20 
ee 20 


es 20 


eS88 


Plain shafts, above 50 ewt., prices according 


to weight and dimensions, 
Piston rods, under 5S5cwt. .. 


eo - 10 cwt. oe 
2ewt. 

Cranks, under i oe oo 
” ” ee ee 


” ” is om: oe 
oo + 
Crossheads, under 5 cwt. oe 


- 
- 
e- 
ee 
ee 
oe 
ee 
ee 


” ” 10 cwt. oe a «- 80 
All other uses according to pattern and weigh’ 


Wire— 


Warrecross Wire & Iron yy delivered in Liverpool. Terms 2} dis. 


Best best wy — telegraph, in long lengths, 


Oto 6 oe e . a 

Tto 8 . *. o .. 
9 - .-. oe ° 
10 . *e 
ll e . oe o 
1 


2 ° . 

Best annealed drawn fencing 

Oto 6 oe oe o 
7 on > Se oy nee 
8 mes les ce 
9 eS ae . 
10 o oe o . 
il ent. Oe | Oe 
12 


Oto 6 oe oe . oo 


7 ° o ee o 


8 
Tar Pearsox & Kxow wus Co. 
* Dallam ” 


fencing, Nos 0 to 4, B.W.G. 


Nail ae, Cok. oe 


CLEVELAND .. oe 
Nails— 
Warrecross Wire & Iron 


[Wire Nala or Points de Pai, oa use. = ‘ 
uo 14/9 15/6 16/8 17/0 RR. 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
aurea — 24/6 26/0 29/ 


per ton 


oe. oe 
* oe 


Dipping in boiled oil 5s. per ton extra. 
vanised do. 


per ton 


ee ee 


15 


pepe re net ee 
CAAMeOHMAIAOHF wr 
eccoocoo coo coco 


co eo cooooom 


o Seooooa 


® gaasdcans] 

- 

2 oh Necocoos 

oo o BP coacoeooOo 


~ 
- oOo 
—~ 
oo 


ecocooo ooo 


Sh 
ba 
o 


hata 


CHAOS NAF 
ecoouvcoocco™ on Fooo 


CD ed) 


6 at works. 


Oto 000 
“018 6 to 


o 
s 
Ee 


coooco ooeo 
sssss ss § 
coocceo of 
ecooosc oo oo? 


oooo 
SSSsSsssss 
eeccooooo 
ecooceoesoscfo 


0 
0 
© 
eo 26 0 
0 
t. 


ecoocoos coccooo™ 


woo eco 





Bailse—G.ascow, fob Pr) oe ee oe T Oto8 O 
CLEVELAND oe o- oe oe eo 6 5 to6 15/6 
Wates—Tredegar Iron Company .. « 6 5t0610 

f.0.b. Newport or Ca 
At Aberdare and Merthyr (Daven- o eis 
2 ed La ad ee 67, 
For oe oe ow 7 Oted -) 
Site wee te OE a Feel ee 
(at 6126to 0 
Fishplates fat works), any section 
( oe oo «6 ew we 710807 128 
Railway Chairs—G.asoow, f.0.b. oo we 4 00410 
Pipes—Guasaow, f.0.b... +. se « eo 6 OtOT §& 
STEEL. 
Suerrietp—At works— £en0a £28 4, 
steel ee oe or or oe 17 0 0t0 20 0 0 
cast oe oe oe o- 140 Ot0% 0 0 
Fair average steel ee ee eo 2 0 Oto 32 0 0 
t oe Pr ee ee oe 85 0 0t065 0 O 

Second-class tool.. ae eo §6=— oe 28 0 OHO 45 0 OO 

Best special steels - 500 0t070 0 0 

Fine rolled, for clock sprit gs, &c. .. « 60 0 0t075 0 0 

ens (at works) .. - 9 0 0t 950 

er, mary «-« oe «- 710 0t. 800 

su) oe oo - 80 0t0900 

eo. cc co eo: OO Oh 8155 6 

Witatle, £0. b., Cardiff fo a 4 ° Tto $5 § 

or Ne eo we 7.6 

Rall at works (D Cony oe « 717 6to 8 26 

Hew oe 710 Oto 717 6 
Sect, trom 40 Ib. per yard, at works 

(Davenport) .. ee on - 8 2 0t0 8 30 


PRICES CURRENT OF MISCI MISCELLANEOUS METALS, 


PEER Tare. Sige 


Tough os ae or bara ee ee 
Tin— 
Straits ae ee ee ee 


1 ee e e ee 


Gost English soft we, tee 
“ Panther” _s owe 


Antimony— 
Regul: 1s star ao ee ee 


Sgetter— 


English oe oe oe 
Quicksilver .. . « 


Phosphor Bronse—Bearin meni ‘ oe 
“ Other allo: 4 vied 


‘oys 
Castings according to pattern and quantity. 
Muntsz’s Metal—Prices nominal. 


£8. 4. 

e es perton.. 72 0 0 
ee o oe « 7300 
ee es ee o« 7700 
7210 0 

ee ee ee ee 73 0 0 
{ 00 

ee ee ee ee 78 0 0 
oe oe oe «- 2110 0 
a ties .. es, eo Op 
000 

ye gee ee 
i ee oe ee 21 10 0 
as ar {% 10-0 
ee ee 0 0 @ 

perbottle . 8 0 0 
12200 

£120 to 140 0 0 


Zinc Sheets, for pls gd glasing | potiched)— 


1st quality (per cwt. ee ee eo 41a, 
gna yuality ie,” vias See i eee a 
For vers ee - os es os oo 87a. 
G. Daum, Cologne and London. 
PRICES CURRENT OF COAL, COKE, OIL, &c. 
Coke— £84. £8.d. 
nontent, at pits 0 90..0120)| London—Best .. : ry $ 0% 
byshire.- .. 0130..0 00 Other sorte .. 0196..1 @ 9 
Wales 0 96..0 10 South Yorkshire—At the pite— 
— Rhopdda— Bestoruinary.. 0120 0160 
© 12 0..0 13 6 uverting .. 0 90.0110 
Pat ol 0 66.0 00 lac oo 0 80..0 50 
Sheffield’ oe « 0150..6180 Wales, allat pit” 0 00..6 00 
Coals, best, per ton— Steana(lese 2). 063.0 76 
Birmingham ., 018 0..0 156 House - 066078 
South Durham... 0 5 6..0 10 6 Small steam ++ 0 29..0 86 
ag Arar omens pe. bituminous 0 20..0 29 
a °e oe ar so 00 oe 
Converting ee : a ee 0 0 | Oils, tun— m ome ee 
er 80) oo +0110 » +» eo 84100., 
Slack .2 o 0 390..0 50 a «+ 29 10 ae A 
Yel. totinged.. 31 0 0..83 00 
Glasgow—At the pits— Ss 24 50..2476 
Ellcoal, perton 0 70,.0 90/ Olive, Gallipoli... 0 00..0 00 
Main o 893.2 Cs panish .. .. 0 00..0 00 
Splint ‘is 0 56..0 76) Palm .. .. .. 89 00..0 00 
Dross »” 0 09..0 30 Ts. engine 
i ice and 
Do.—At langow— a = Pet — 0 86.0 00 
ousehold, per seed, En, 
Beat deibd ¢ 9 18 8..0 15.9 Mie” UMB t38 5 0..88100 
Do., wholesale, fan” oe 86 1) 0..36150 


oe 0 70..0 76 
Smithy .. .. 013 6,..0139 
pit prices)— 
010 0..0 11 6 
086 0 96 
0 66..0 76 
0566.0 60 
0 36..0 46 


per ton $0 80 0 99 
— ee 20 80..0 89 
we ve 0 80.0 99 


Tallow 
8t. Petersburg, 


Foreign pale .. 38 00 8900 
Brown .. «2 0 00..0 00 
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RANGE FINDERS. 

Tue attention of the authorities has recently been twice 
called by different committees to the subject of the neces- 
sity of range finding for of shooting— once as to 
the necessity of adequate provision for it on service in 
the field, as brought out by the Dartmoor experiments last 
autumn, and again lately with reference to the defence 
of our harbours and sea-fronts. These two branches 
of the subject are totally distinct from one another; the 
circumstances affecting the work to be performed in each 
case being such as to require a separate and special instru- 
ment to act to any purpose. Before going further, 
however, it is well to point out how the subject has 
assumed the importance that is now attributed to it. The 
days when artillery fire was poured into troops at close 
ranges and those when ships engaged yardarm to yard- 
arm have long gone by, leaving their record in the shape 
of our stores of grape and case shot and our carronades. 
With arms of precision and long. ranges has come in the 
absolute necessity for accuracy of direction. The rifled 

is capable of effecting at 3000 yards what the smooth 
Fone could not perform at 500, but only so if it is properly 
handled, and to be properly handled not only is accuracy 
in laying required, but also a true estimate both of dis- 
tance before firing and of the results produced after the gun 
has been discharged. This seems so evident that it would 
appear unnecessary to call attention to it, had not expe- 
rience shown that we are very slow to recognise the fact, 
or at all events to make provision for it. e say to make 
provision for it, because it is not sufficient to issue such 
orders as that guns are to be carefully laid, and that all 
likely gunners are to take their turn in laying them in 
order to instruct them. What is required is not that every 
likely gunner should have a fair notion of pointing a gun, 
but that our guns should be pointed in the best possible 
way in time of service. In periods of short service we 
ought not to expect that the mere fact that each intelligent 
man has in the year achieved the feat of laying a gun a 
certain number of times passably is a guarantee that we 
are provided with marksmen with all the judgment and 
experience that is required to do justice to our rifled guns; 
nor is it reasonable, where the whole fire of the battery 
depends on the skill with which six men perform a certain 
operation, that those men should be selected entirely with 
reference to general good qualities, and not at all with regard 
to ability in that particular matter. If two line regiments 
were going to send champion “ teams” to shoot in compe- 
tion with one another, that colonel would be thought to 
be mad who ordered the number to be furnished by takin 
the sergeants in the order of seniority, and assum 
that he thereby secured the best marksmen. Yet this 
is very much what is done with our guns. If it 
is objected that this is due to the fact that there 
does not exist the same opening for the display 
of skill in laying a cannon as in pointing a rifle, 
the reply is to be made that the supposed non-exist- 
ence of the opening is due, not to the nature and con- 
ditions of the question, but to the fact that no trouble has 
been taken to judge nicely of these matters, or to develope 
skill to any great extent. If the authorities ordered a 
field battery to fire in competition with picked men out of 
the School of Gunnery at Shoeburyness, and found that 
there was no perceptible difference in the effects produced 
by each party, this statement might be made; but every 
one who knows much about the matter would expect a 
very differert result from such a trial. We prefer, bow- 
ever, to quote from the official reports to giving our own 
opinions. 

To commence with the question of accurate shooting and 
range finding in the field, the Dartmoor official report 
(p. 24) says:—“It is evident to the committee that there 
is very great room for improvement in systematic and 
accurate shooting and in judging distance.” The intro- 
duction of Nolan’s range finder will certainly supply a 
great want. It is especially valuable at ranges exceeding 
2000 yards, as without it, at these distances, much time 
and ammunition are wasted. But there are occasions 
when the range finder is not likely to be used at all. For 
example, on coming suddenly and rapidly into action at 
comparatively short ranges to check the advance of troops 
moving quickly, &c. 

Again :—“ The committee cannot too strongly urge the 
importance of making the annual practice of batteries more 
a trial of skill in accuracy of shooting than it is at present ; 
the introduction of Nolan’s range finder will be a step in 
this direction, but more would be done by introducing 
some system of field artillery gun practice such as exists in 
Germany and Austria. e%5 The great drawback now 
is the use of searanges. . . . There is another means 
of improving the accuracy of artillery shooting, which 


would do nearly as much service as the range finder or the’ 


use of land ranges. The committee would g to point out 
that the artillery is the only arm of the service in which 
there is no organised system of rewarding men for excel- 
lence in shooting or in driving. In the Artillery alone 
there is no annual publication of the results of the year’s 
practice to excite a wholesome emulation between bat- 
teries,” &c. 

With regard to the practice referred to in Germany and 
Austria, we cannot do better than quote from the transla- 
tions of the reports referred to:—“ Neue Militiir-Zeitung,” 
Sept. 16, 1871, says, on the Austrian artillery: “We do 
not consider that, according to the present system, suffi- 
cient progress is made in the art of laying guns. This 
system may have answered when the gunners to serve 
six or ‘a years, and when the Artillery was armed with 
smooth-bored guns. . The value of artillery fire 
depends chiefly on the accurate laying of the guns. . . 
The Nos. 1 should be taught in peace time to become good 
judges of distance, &c., so as to estimate the extent and 
rapidity of the enemy’s movements, in order to be able to 
lay their pieces correctly. . . . The course of instruc- 
tion . - might be carried out in the following man- 
ner—(1) In order to practice laying on movable 
visible objects, soldiers should be sent out singly, their 
movements being regulated by signals from the Gateony. 


The men who are laying the guns then halt these soldiers 


when they consider that their guns are so laid that they, 
would be hit if the word fire was then 4 ght (2) To lay 
a gun so as to hit a movable object which has disappeared 
during the operation of laying, though visible previous to 
that operation . . for example . . . the enemy 
. . . lyingdown. . . . When the signal is given, 
the men sent out as ts must stand up that the laying 
may be tested, &c. (3) To lay a gun to hit an object 
which may be at a distance of say from 30 to 100 paces 
from some we feature of the — ‘ tee 
men composin e range y must i ry 
trumpets and hes where fo ae themselves in order to 

t into the line of sight, or on the actual spot which is 
intended to be hit, &. It will perhaps be possible, even 
with the short time at our disposal, to turn out Nos. I as 
well able to lay their guns as those whom the Austrian 
artillery had in former days.” 

Baron Stoffel’s “ Rapports Militaires écrits de Berlin,” 
1866, 1870: Paris, 1871, page 339 :—“ Once more 1 revert 
to a subject which I have ly mage mentioned before ; 
the extreme attention paid by the Prussians to the target 

ractice of their field artillery. . . . 
insist upon the principle that it is mere waste of powder 
to continue firing at a target after it has been hit, use 
the range is then known; and they prefer to save their 
ammunition and practice, their officers and men, in firing 
against other targets at unknown distances. I have been 
much struck with the accuracy of Prussian field-guns. 
Their sensibility (if I may use the word) is such, that I 
have seen a battery shift its position five times with an 
vamp of only twelve rounds of ammunition. In 
other words, the target has “been struck nearly once out of 
every two shots.” 

The Dartmoor Committee again say :—“ The committee 
concur with the special committee (on range finders) in 
recommending the issue of a range-finding instrument to 
every battery, the instruments being used on tripods 
instead of on guns; but, at the same time, they wish to 
state that this recommendation is contingent on the recog- 
nition by the authorities of the absolute necessity of main- 
taining a hs, well-organised establishment of trained 
men and horses for the proper care and use of these instru- 
ments. Thecommittee add that if this be not done the strain 
on the establishment of a battery which will be caused by 
drawing from it men and horses for range-finding duties, 
will be such as to make the work distasteful and lead to 
its being imperfectly performed. In short, the Dartmoor 
Committee consider that guns are only useful in the 
measure in which they can hit, which depends on the 
range being found correctly, that it requires special training 
and care to find the range, and that this must be recog- 
nised and the work required not merely thrown on to men 
who feel overtaxed with other duties and do it against 
their inclination, but made the special business of picked 
men. We have shown that this opinion is held in Austria 
and Prussia.” That the subject is receiving attention in 
Russia may be seen from the fact that Captain Nolan is 
receiving numerous orders for the supply of his range- 
finder to that Government. We, therefore, urge that it is 
high time to take up the matter systematically in our field 
artillery. 

We now pass to the other branch of the subject, namely, 
its application to the defence cf harbours and sea-fronts ; 
where, as we have said, the circumstances are so different 
from those of field service that they require to be discussed 
separately. 

The systematic defence of our harbours is one of those 
matters in which our conceptions are very far ahead of our 
progress. In the actual erection of plated forts certainly 
much work has been performed. Even in this branch of 
preparation, however, the operations have been generally 
characterised by a degree of unevenness and incomplete- 
ness in their various We remember, for example, 
our surprise at visiting Gilkicker fort at Portsmouth, to 
find that the casements in which the garrison lived, and 
which presented, at first sight, a very warlike appearance, 
were protected only by black bricks, which were doing 
duty for armour until the latter should be manufactured, 
and that. the most powerful erdnance supplied for thie 
armament of the fort. lay harmlessly on the beach, without 
the means of mounting it. That this should be the case 
for a time, might be expected ; but that it should for long 
be the chronic and natural condition of our batteries, bears 
out our statement even with re to the forts. In other 
branches of harbour defence, however, we have very little 
to show except preliminary experiments. At this moment 
we have learned more what we ought not to have than 
what we ought to have by one series of submarine mine 
experiments against the Oberon. In the course of this 
year, certainly, we may hope to arrive at something definite 
as to the shape our submarine mines are to take, and then 
we shall doubtless have clear fundgmental ideas as to 
systematic defence in this way ; but it will be long before 
we get them carried out even as far as this nature of defence 
admits of being prepared in time of peace. The branch of 
operations we have now to discuss is much in the same 
state. We have proposals as to the mapping out of our 
harbours, and the transmission of electric signals from 
battery to battery, to enable all to combine in any opera- 
tion that may be ordered ; but electric connections, the 
necessary instructions for exchanging signals, and every 
part of the plan, exists only in conception as yet, except 
the experimental gear that has been tried in connection 
with the range finders by the committee appointed to 
investigate this subject in Dermbes, 1872. 

This committee have now made a although it 
is not published, Their work emb the subject of 
field range finders, as well as those for coast batteries, and 
Major Nolan’s range finder was brought before them ; but 
this has been, as we have said, specially: tried at Dartmoor 
and elsewhere, and so we have spoken of it in connection 
with the report of that committee. The subject of 
finding in coast batteries only is our present object ; the 
two questions of field and coast finding béing, 
as we have said, quite distinct. In the field ev ing is 





liable to variation, ‘The ground is generally unknown, 


The Prussians:}-great success ; 





and all 7 on a horizontal base line, measured at the 
moment, 

On coast defence, on the other hand, everything is or 
bee be known. The harbour may be surveyed and mapped, 
and every part of it marked, in some way, on a plan su 
plied to each battery, and is thus capa le of being indi- 
cated by some’ signal. In most cases a point may be 
selected which has sufficient command above the sea to 


furnish a vertical base line for the measurement of dis- . 


tances. In other cases, two points a considerable distance 
— may be chosen. It follows, therefore, that. the pos- 
sibility exists of organising a most complete system of 
defence, combining the action of all the Patterios in any 
desired way. For this it is necessary, however, to have an 
efficient range finder, and a good and simple system of 
telegraph communication. 

The committee had designs of Major Moncrieff’s, Lieu- 
tenant English, and Colonel Inglis, R.E., submitted to 
them, but not in a sufficiently complete state for trial. 
One of Messrs. Siemens’, however, received more full con- 
sideration, and was actually tried, but not recommended. 
An instrument of Lieutenant Watkins, R.A., achieved a 
it was used on a system which is 

y his own, and partly to be attributed to others. On 
this plan, the harbour or sea in front is divided up into 
imaginary squares, whose sides are 200 yards in length. 
This icular idea does not originate with Lieutenant 
Watkins, the Prussians having adopted it, and a report of 
it having been brought over by Colonel Stotherd, R.E. 
On this, however, no great stress can be laid. We can 
show the same idea in general terms (that is to say, the 
original suggestion of the division ‘of a harbour into 
imaginary squares, which are indicated to all batteries 
from two principal observing points), in a paper read 
a few years ago at the United Service Institution, and 
another in Naval Science on harbour defence. Almost any 
one in drawing up a system of defence would take some 
such plan as a base to work upon, though probably it has 
been iirst brought into practice by the Prussians at Kiel. 
Lieutenant Watkins’ own part of his system, as tried by 
the committee, is the automatic indication of the spot on 
which the observing sights are directed by means of elec- 
tricity. This is a most important matter. The use of 
electrie telegraph, instead of the usual military signal 
telegraphy, gives not only greatly increased speed, but 
also sashes the signals to & communicated without inter- 
ruption from smoke or other external causes, and that to 
the interior of a casemate. The objection to electrical 
arrangements is generally their complication, it is, therefore, 
due to Lieutenant Watkins to say that he has devised an 
exceedingly simple automatic arrrangement for effecting 
the desired end. 

‘Two men are employed at the extremities of the base 
line in directing sighted bars on any desired object, such 
as some point on an enemy’s ship. In electric connection 
with them, two little pointers move in similar positions on 
a plan of the harbour oe at a station used as a directing 
centre. These pointers being long enough to reach across 
the plan, represent the entire required lengths cf the lines 
of oo along which the sighted bars are pointed, and 
actually intersect at the point of the plan corresponding to 
the intersection of the look-out men’s line of sight, which 
is, of course, the object they are both directed on. Hence 
the position of the object is apparent to any one who looks 
at the plan. Such an observer sees the intersection moving 
or remaining steady, according to what may the case 
with the actual vessel. Hence he is able to telegraph con- 
tinually the number of the square on the plan correspond- 
ing to the vessel’s position. Every battery receives this, 
and has its own table of ranges and lines of direction for 
every square. The figure is telegraphed to them in the 
interior of the battery, so that the whole programme ought 
to be able to be carried out, and good practice made, even 
when the front is much obscured by smoke, and the embra- 
sures of the batteries entirely veiled. This has, in fact, 
been actually done at Sheerness. .The accuracy of the 
practice, and the number of times a moving dummy was 
struck, was remarkable; and we have heard no two 
opinions:as to the value of Lieut, Watkins’ instrument. 

e deserves especial credit for the simple way in which be 
solves mechanical difficulties in the arrangement of his 
apparatus, especially in the way in which he effects a 
reverse in the direction of motion. 

We must return, however, to our —_ question. 

Capt. Nolan has provided us with an excellent range- 
finder for field service. Our own committees and authori- 
ties say that on the knowledge of our — directly and 
mainly, depends our shooting ; and Capt. Nolan’s instru- 
ment finds the range very speedily and accurately. Surely 
we must not grudge devoting the services of a few specially 
instructed men in each battery to this work. 

Lieut. Watkins has provided us with a very complete, 
simple, and efficient range-finder, and means of electric 
communication between batteries in our harbours. Can 
we hesitate in taking this up in earnest also? That 
something will be done we do not doubt ; but it is one of 
those things that should be done well. Unless artillery- 
men are set a and trained for the work, false ideas 
may be given, and a really efficient means of enabling eur 
guns to fire with accuracy, frequently (in short, to hit 
instead of missing) may be misrepresented and fall into 
discredit... 

We expect some experiments to take place shortly at 
Shoeburyness that will add te our information on this 
subject. 








THE REAPING.MACHINE TRIALS AT 
LEAMINGTON. 

Tne Royal Agricultural Society of England decided some time 
since that it was expedient that trials of machinery conducted 
under their auspices should be carried: out in the most practical 
way possible, The decision is one which will meet with general 
approval. Agriculturists are, as a rule, extremely practical men, 
quick to attach its true value to an experiment, and perfectly 
competent to estimate the influence of the conditions under 
which the experiment is conducted. The idea, for example, of 
testing a reaping machine in a field of green upstanding rye, is 
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to the farmer absurd, to say the least; and there are few growers 
of corn who attach the least importance to any test of reaping or 
mowing machinery which is not conducted under conditions 
such as would obtain in their own fields. For o 2taggalhe ad 
then, in the annals of the Royal Agricultural Society, reapi 
machines were this week worked in crops of ripe wind we 
barley, heavy enough to show their powers fairly, although 
standing ap too well, and too clean at the butt to supply an 
cueuptiousity severe. test of their capabilities. 

The trials were carried out on what is known as the Warwick 
Sewage Farm, about one mile and a half from Leamington, on the 
Warwick road. Notwithstanding its title, this farm has nothing 
to do with Warwick. It receives all the sewage of Leaming- 
ton, a town renowned for its mineral springs, and accommodating 
about 22,000 inhabitants. The total area is about 800 acres, 
but only’ 400 are as yet “fitted up,” if we may use the words, 
for the reception of sewage, The sewage is pumped on to the 
land by a pair of 70-horse horizontal engines by Messrs. Clayton 
and Shuttleworth. The whole lift is 134ft., and the average 
volume of sewage is 800,000 gallons 4 day. The Earl of Warwick 
pays £450 a year rent for the sewage, and the pumping costs 
£900 a year, which is paid by the good people of Leamington, who 
expended £16,000 in works to carry the sewage to the farm. 
The cost of laying the pipes, &c., on the farm was £4000, or £10 
an acre. The works generally were carried out by Mr. 
Davison, C.E., borough engineer, while the farm was laid 
out and is managed by Mr. Tough. Another and very much 
smaller farm receives the sewage of Warwick, distant about four 
miles from Leamington. The arrangements on the Leamington 
farm have been very well carried out, and it affords perhaps one 
of the most successful examples in Great Britain of the irrigation 
system; but the expense of the works has been very considerable, 
and as usual the principal profit appears to be derived from the 
sale of rye grass, of which grass heavy crops are cut and sold 
green for as much as 1s, 6d. per cwt., Mr. Tough simply cutting 
the grass, the purchaser sending his own carts for it and loading 
it. Very heavy crops of turnip and mangold are grown; but the 
turnips this year have been affected by the disease known as 
fingers and toes—a fact which cannot be directly attributed to 
sewage water, as they have been grown on cow-house manure, 
on land previously treated with sewage. 

As has already been stated in Tue Encrivesrr, forty-three 
machines were entered for trial, but one has been disqualified, 
others have been withdrawn, and thirty-seven remain, 
of which nineteen have been entered by Messrs. Hornsby. 
Before saying anything of the peculiarities of the various 
machines tested, or referring particularly to the trials them- 
selves, a few words of preface may not be out of place. In 
the first place, then, we may point out that the construction of 
reaping machinery constitutes a very peculiar branch of me- 
chanical engineering, beset with difficulties of a very grave 
character. These may be classed under three heads. The first 
is the difficulty of making the production of reaping machines 
pay. The second is the difficulty of doing really good work 
under very varying conditions. The third is the difficulty of 
satisfying farmers. Into the consideration of the first point it is 
unnecessary to enter. It is enough to say that it is a dangerous 
speculation to begin making reaping machines. As regards the 
second point a volume might easily be written, which would be un- 
intelligible to the general public; flat, stale,and unprofitable to the 
makers of reaping machines, and practically useless to the farmer. 
The fact remains that it is almost impossible to make a machine 
which will work equally well under all sorts of cor ditions, and in 
this is to be found the explanation of the circumstance, that not 
only are there dozensof reaping machines by different makersin the 
market, but that every eminent firm finds it expedient to make 
machines of different patterns, A comparatively small variation 
in the design or construction of a reaping machine will produce an 
enormous difference in the result to be obtained from that 
machine in the field; and in this truth is to be found the justifi- 
cation of the policy of the- Royal Agricultural Society. It has 
been objected, and with no small show of reason, that they did 
not act wisely in admitting from one firm no fewer than nine- 
teen machines for competition. If it can be shown, however, that 
these nineteen machines will meet nineteen different wants, and 
that they are all commercial machines differing in matters of 
detail, which, although apparently trifling, are really intended to 
produce anything but trifling results, it is not easy to see how 
they could have been excluded from the trial ground. The 
judges, however, must be congratulated on the circumstance that 
no other firm has followed the example of Messrs. Hornsby. If 
a couple of hundred machines had been entered for trial then the 
46 acres of wheat and sixteen of barley on Mr. Tough’s farm 
would not have supplied them with more than a morsel each; 


while had an extended range of corn crop been taken, the staff 


of judges and engineers must have been trebled. It would be 
useless to attempt to tide over the trouble by extending the time. 
The work of a reaping machine seldom lasts more than a month 
in the year, and it may be remarked en passant that this con- 
stitutes one of the great difficulties which lie in the way of the 
engineer who would improve reaping machinery. All his experi- 
ments must be begun and ended in a month. He cannot take a 
machine quietly into a trial shed and operate with it through the 
year, as he could were he dealing with almost any other machine 
which can be made. A plough, for example, can be tested all the 
year round; so can a thrashing machine. Even a turnip thinner 
may be tried by judicious management for a couple of 
months, but the reaping machine can only be tested in the 
harvest field, and the harvest seldom lasts more than four weeks. 
It is said that Bell, when he made his first reaper, spread a layer 
of earth on the floor of a barn and stuck corn into it by the 
stalk to represent a growing crop, which he then proceeded to 
experiment upon. But we have gone far beyond all that ; the great 
trouble with Bell was to cut the corn at all. This is a secondary 
matter in the presentday. Almost any reaping machine will cut 
the corn, the trouble is to cut it without waste ; that is to say, 
withont knocking the corn out of the ear, without cutting the 
heads off, and without leaving the stubble too long; and after 
the cutting is done comes the work of delivery in the sheaf, or in 
the swathe, in.a clean, workmanlike fashion, satisfactory to all 
concerned. When it is considered that very elegant and precise 
manipulation of a peculiarly unmanageable commodity such as 
growing corn is, is invariably required from a machine which, 
while very light, must be strong enough to endure very rough 
usage, it will be seen that the harvest moments are very precious 
as the season of experiment to the reaping machine maker, and 
that he has to turn out a class of work quite as ingenious as much 
ior which more honour is given to mechanical engineers. 

For the first time in this country the application of steam 
power to reaping machines has this week been publicly tested in 
Great Britain. Several trials of the;system have been made in the 
States, with small success. Several years since, Messrs. Hornsby 
spent considerable sums on private trials, intended to test the 

vossibility of using steam commercially as a substitute for horses 
in the harvest field; but i insuperable difficulties stood in the w. ay, 
and barred all progress in this direction. In 1871 the Beverley 
Iron Company made a machine similar to that used now by 





Messrs. Aveling and Porter, for the Earl of Dunmore, to be pro- 


pelled direct by a Thomson traction engine. We are unable to 
say precisely what the results were, but, at all events, they were 
not considered encouraging, and thus at the present moment 
Messrs. Aveling and Porter are, we believe, the only pos- 
sessors of a working steam ing machine in Great Britain, 
or perhaps in the world. The results of the trials made with this 
engine are conclusive enough that it is quite possible to cut corn 
by steam. But when this has been proved, we come face to face 
with many other questions. The most important is, of course, 
Will it pay ? and if it will not pay under one set of conditions, 
can it be made to pay under others? For example, in small 
fields it is obvious that the capacity of a machine which can cut 
12ft. at a stroke is excessive. Again, in the harvest season the 
farmer has generally plenty of horse power to spare, and he may 
as well use his horses as allow them to walk about idle. It 
would be premature, however, to discuss the subject here. The 
final tests of the steam reaper will not be made until to-day, and 
until we have the results before us we shall say nothing more as 
regards the future of the scheme. 

Although, no doubt, most of our readers are familiar with the 
construction of reaping machinery, a few words of explanation 
will not be out of place here. In all modern reaping machines 
the cutting of the corn is effected by a knife resembling a 
gigantic saw with very obtuse teeth, reciprocating between 
fingers secured to a bar at distances of about 2hin. to 3in. apart. 
This system of cutting is universal. Reaping machines may be 
divided into two classes, the self-delivery and the manual 
delivery. In the first the corn falls on the platform, from which 
it is swept off by the action of the machine. In the second case 
it is swept off by a man with a peculiarly shaped rake, who sits 
on the machine. Again, the first class may be subdivided into 
machines which deliver in bundles ready to be tied, and those 
which deliver in a continuous swathe. The machine made by 
the Beverley Iron Company is an example of the last. The 
machine is pushed by three horses who walk behind it, and 
the corn is gathered up to the knife by a reel or paddle wheel in 
front ; as it is cut the corn falls on an inclined table, from which 
it is continually swept to the right or left by endless bands 
carrying projections. The machine used by Mr. Aveling is made 
by Messrs. Croskill, of Beverley, and is very similar. As we shall 
illustrate this in our next impression, we shall not describe it 
further now. The sheafing machines all work with rakes of 
different construction, so combined that while certain of them 
sweep in the corn to the knife, and then rise over the platform 
on which the cut corn falls, others “drop” on the platform and 
sweep it clear. These are the drop machines to which reference 
is made further on. 

The general principles observed in testing the reapers may be 
briefly stated. The machines are divided into four classes as 
follows :—(1) reaping machines with self-delivery in sheaf ; 
(2) machines with self-delivery in swathe ; (3) combined mowing 
and reaping machines ; (4) one-horse reaping machines. Each 
machine is first tested on a plot of half an acre of wheat; if the 
work is satisfactory it is then tested on barley, and then on the 
dynamometer for draught. The following extracts from the log 
sheets show the points of merit :— 


Perfection 
Crasses I. anp II. being 
1. Mechanical construction, workmanship, quality of materials, 
and their adaptation to the purpose. 250 


Arrangement of gearing crank and its connections ; form of 
knife and bar, with make and position of fingers and 








facility of adjusting heightofcut .. 100 
8. Mode of delivery, action and efficiency of mechanism 
employed .. . 100 
4. Position of seat with reference to balance, and ‘specially with 
regard to driver's safety,and generalcommand of machine 100 
5. Lightness of draught in and out of work . 125 
(This point to be taken in connection with the Weight of 
machine, side draught, width of horse-track, weight on 
horses’ necks or backs, and width of cut.) 
6. General perfection of work, including evenness of cut, 
freedom from of deat and waste, efficiency of delivers 
and — of — with ene or tangled. megied +. 3800 
7. Price oe oe 25 
Totals 0 00 se co «oe co 100 
“Crass III. 
1. Mechanical construction, a quality of materials, 
and their adaptation to aes rpose. 250 
2. Simplicity and lightness, com Bined with strength.. 100 
3. per sree y of gearing crank and its connections ; form of 
knife and bar, with make and position of fingers and 
facility of adjusting height of cut .. 100 
4. General arrangement and adaptation of machine for w ‘working 
on uneven ground... oe 100 
5. Lightness of draught in and out of work :. 125 
(This point to be taken in connection with the Weight of 
machine, side dranght, width of horse-track, weight on 
horses’ necks or backs, and width of cut ) 
6. General perfection of work, including closeness and evenness 
of cut, freedom from clogging : and waste, i hamies Ps 
delivering — os 250 
7. Pries.. .2 0 o-' aa eer 66h) 00 Wes | 08 SS BS) 08 75 
TORUS. 4c 0s 02 09 00 00 «co os co SOD 
Crass IV. 
1. Mechanical construction, workmanship, quality of estate, 
and their adaptation to the purpose. . 250 
2. Arrangement of gearing crank and its connections; . form of 
knife and bar, with make and position of fingers and 
facility of adjusting height of cut .. . dey as ive 100 
8. Mode of delivery, action and effici y of hani 
employed (if any) . co ss os OO 
4. Position of seat (if any) and ease of ‘management oo oc oo . 
5. Lightness of draught in and out of work .. 125 
(This point to be taken in connection with the weight of 
machine, side draught, width of horse-track, weight on 
horses’ necks or backs, and width of cut.) 
6. General perfection of work, including evenness of cut, 


freedom from clogging and waste, efficiency of delivery 
and —— ps of f dealing 7 laid or ——— om. - 250 
Price oo 75 


Totals .. .. + «+ «+ 1000 
On Monday morning, under a blesing a sun, the trials of reaping 
machines entered for competition commenced. Although forty- 
one machines were entered for trial on the ground, only thirty- 
seven, as we have said, put in an appearance. The reaper entered 
in Class 1 by Messrs. Bickerton and Sons, Berwick-on-Tweed, 
was broken during its transit by rail to Birmingham, and 
was disqualified, while two, entered by Mr. W. Anson Wood, of 
Thames-street, London, were withdrawn—in direct contradiction, 
we believe, to’a rule of the Royal Agricultural Society, which 
enacts that any machine entered for competition shall compete, 
whether the exhibitor subsequently chooses to change his mind 
or not. The special machine of Mr. H. J. King, fitted with the 
self-acting arrangement for binding the sheaves described and 
illustrated in THe Enornerr for Jan, 14th, 1876, was not shown, as 
it was disqualified for some informality of entry. This is much to 
be regretted, as a great deal of interest attaches to a machine 
which claims to save a large sum in wages. The average price paid 
in the Leamington district, for example, for binding or tying corn, 
is 7s. per acre, while binders get as much as 4s. a day each. On 
the moderate computation that the King machine would cut and 
bind ten acres a day, its use would represent a saving of £3 10s. 
in the same time. It is no wonder, therefore, that man 
inquiries were made as to the whereabouts of a machine which 
promised to accomplish so much. 





The trials 
Mr. Kimber, and Mr. Rigby. The e arrangements were in every 
way satisfactory, and web oth weeks of the first trials in Class 1, “ For 
the best machine with self-delivery in sheaf clear of the 
horse track,” were concluded by 5.50 p.m. The first machine 
tried was one: by Hornsby, Catalogue No. 469, of very simple 
construction, fitted with six rakes, and a plain revolving motion. 
Two of the six clear the corn from the piatform, while 
the remaining four gather in the corn to the tabie. This isa 
strong, compact machine, and did very good work. The wheat 
cut, although not very tall, was strong and smooth, cork away 
from the rakes, and not easily collected into a com undle 
or sheaf. On the platform of the machine, about a gee behind 
the leading edge, are fitted ten spring spikes, which are held up 
in a vertical position until the sweeping off-rakes come into 
action, when the springs give way and allow the vertical tines to 
lie down, when the corn passes over them. The purpose of the 
tines is to hold the corn and prevent it from slipping off the 
wheel until the proper moment. Under some conditions of 
crop this expedient answers very well, under others not at all; 
but the tines can be removed in about ten minutes when they 
are not wanted, and in the present case they appeared to meet a 
want very neatly. The time of cutting the half-acre plot 
assigned to each machine was not taken by the judges, who very 
ome assumed that this depended on the speed at which the 

orses were driven, and bore littie or no relation to the powers 
of the machine. The time was, however, taken by the society’s 
engineers, and occupied about half an hour per half acre, the 
machines thus cutting at the rate of an acre an hour in round 
numbers. No attempt was made in any case to overdrive the 
horses. 

It will be well to state here that it would be quite impossible 
to make the construction of the various machines tried intelligible 
without drawings. These, in so far as regards the best of the 
machines tried, will appear in due course in THE ENGINEER. We 
shall, therefore, for the present content ourselves with stating 
in general terms the results obtained with each machine on the 
trial grounds. 

The second machine tested was one by Hornsby, No. 465, 
much resembling the well-known “Governor” reaper made by 
this firm. It is like all the machines in Class 1, of the side- 
delivery type. It is carried on a single driving wheel, a sub- 
sidiary wheel supporting the outer end of the finger bar ; it is 
fitted with five drop rakes, the peculiar motion of which is got 
from an inclined axis to which the rakes are suspended by chains 
about 1ft. 6in long. It -will be understood that as the rakes 
revolve on one centre and the chains on another, the angle made 
by the rakes varies continually. By the aid of an extremely 
ingenious shunt motion, the number of rakes acting as 
dummies, or actually employed to sweep the platform and so 
deliver a sheaf, can be easily varied. The work done was very 
fair, though not better than that produced by the simpler and 
lighter machine just tried. 

The third machine tested was one, No. 381, by Messrs. Brigham 
and Co., of Berwick-on-Tweed. This is a strong but somewhat 
roughly-made machine, with a single driving wheel. It is con- 
structed on the-drop rake system, with two rakes and two curved 
wooden poles, which act as dummies or collectors. The drop action 
is had from a cam which consists of a single round bar of iron 
curved to the required form. This is certainly very simple, but 
the wear and tear must, we should think, be considerable, as the 
rubbing surfaces are very small. This machine cut very clean, 
but the laying of the sheaves was indifferent, a fact due in a 
measure, no doubt, to the circumstance that the plot cut was in 
places a good deal tangled and knocked about. When the plot 
was about half cut, a stone got between the fingers and stopped 
the machine, one section being broken outof the knife. The judges 
permitted the machine to be stopped while a new knife was put in, 
and meanwhile proceeded to test a balance self-raker reaper by 
Hornsby, No. 468. This is practically a new machine, with five 
rakes, four of which were used as dummies and one for raking 
off. This left the sheaves rather too large, but the work done 
was, on the whole, excellent. The non-sweeping rakes, however, 
rise with a jerk when they take the cam, and the outer points 
strike the standing corn which may lean towards the machine, 
and shell a little. When the trial with this machine was con- 
ducted the judges went back to Brigham’s machine and finished 
with it. 

The next machine tried was one, No. 379, by the Johnstone 
Harvester Company, of Euston-square, London. This is an 
American machine, titted with five drop rakes worked by a screw 
cam, The cutting was good, but the sheafing indifferent. As 
the rakes work quite close up to the side of the platform, an “ear 
lifter”’ cannot be employed, and, in consequence, the machine 
cuts off the heads of a great deal of the corn. This is, we believe, 
taken no account of in the States, but in this country it is regarded 
as a very serious matter. On the whole the operation of this 
machine was not satisfactory, and it is not necessary to say more 
about it, except that it is the cheapest of two machines made by 
this firm, and is not, we believe, recommended very highly by the 
makers. 

Messrs. Hornsby came in next with No. 466, a reaper very 
similar to that to which we have already referred, the principal 
difference being that it has six rakes instead of five, and that 
two of the six were used to clear the platform. The work done 
was excellent, the sheaves being of a manageable size. Next 
came a reaper, No, 464, also by Messrs. Hornsby, with six rakes, 
and a most ingenious shunt mot tion, by which the clearing of the 
platform in going round the corners of a plot is avoided. Without 
a drawing it would be impossible to make the action of the gear 
intelligible. It answered its purpose perfectly, however, and the 
action of the machine, both in cutting and sheafing, left little to 
be desired. 

A second machine, No. 378, by the Johnstone Harvester Com- 
pany, was next tested. This machine is in every respect superior 
to the first by the same company, although in its general features 
it isvery similar. It is fitted with five drop rakes and an adjust- 
able shunt to time the movement of clearing the platform. ‘This 
machine deserves a more extended description than we can give 
here. Its work was extremely satisfactory. No heads were cut 
off, and the sheafing was good. 

After an interval of about one hour for luncheon, operations 
were resumed at 3.40 p.m., with No. 467, a Hornsby machine, with 
five drop rakes revolving on a low centre, the driving wheel being 
2ft. 104in. high. This machine did good work, sheafing well and 
cutting no heads. It was followed by No. 468, one of the most 
satisfactory machines tested. This has five plain rakes ; there is 
great simplicity of construction, and thedraughtis apparently light. 
That the machine is popular is proved by the fact that Messrs. 
Hornsby have sold over £30,000 worth of them, Looking at the 
work done one was disposed to question the value of the elaborate 
sheafing gear and appliances fitted to other machines. But it is 
stated that No. 468 represents a type of reaper which, however 
good, is not so generally applicable to heavy crops as the 
“Governor” and more elaborate devices. The work of the day 
in this class concluded with the testing of No. 463 by Messrs. 
Hornsby. The only difference from the machine already noticed 


at 9.35, the judges being Colonel Grantham, 
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is in proportion, and what we have said of the work done by the | 


others will apply to this. This finished the first runs in class 
No. 1, in which it will be seen that Messrs. Hornsby had only 
two competitors, Messrs. Brigham and the Johnstone Harvester 
Company. 

On Monday evening, as soon as the trials in Class 1 were con- 
cluded, those in Class 2, “For the best reaping machine, with 
self-delivery in swathe, clear of the horse track,” began. In this 
class the competition virtually lies between Hornsby and the 
Beverley Iron Company, for, although Aveling and Porter’s steam 
reaper comes to this class, it is obviously a special arrangement 
of mechanism, and practically without any rival sui generis. 
The first machine tried in the class was one by Hornsby, No. 471, 
the corn being collected by a reel and delivered on an inclined 
platform, from which it was carried by travelling pitch chains 
and rollers ; the cutting was good, but the swathing was not. 
No. 472 was then tried. This is a five-rake Hornsby, all the 
rakes acting as drop rakes ; the swathe was indifferent—a cross, 
in short, between a sheafing and a swathing machine will not 
answer. ; : 

On Tuesday morning work commenced with the Beverley [ron 
Company’s machine, catalogue No. 3150, at 9.25 a.m. This is a 
three-horse machine, pushed from behind, and it is not too much 
to say that the work it performed was nearly perfect, a track 
of 7ft. to 7ft. 3in. was easily cut, and the delivery was simply as 
good as it could be The machine cut rather higher, however, 
than the others, and much room is required and time lost at the 
corners. For large occupiers, however, this would prove a trifling 
objection. The machine is thoroughly good of its kind. While 
it was yet at work Messrs. Aveling and Porter’s engine came 
into the field, and, as the reaping machine was too wide to pass 
through the gateway, it was lifted over it by the engine. When 
we illustrate the engine we shall explain the mode of working ; 
it will suffice here to say that it cut and delivered in the swathe 
to perfection a track of 11ft., travelling at about two and three- 
quarter miles an hour, without hitch or trouble of any kind. 

This concluded the work in the first field, and an adjourn- 
ment was made to the second, in which the one-horse reapers 
were being tested. The first machine tried here created no small 
sensation : it isthe first self-clearing 1-horse machine ever made, 
we believe, catalogued No. 482, by Hornsby, fitted with three drop 
rakes, every third rake sweeping the platform. This little 
machine worked admirably, and will, no doubt, supply a want. 
Half an acre of wheat was cut with one horse in forty minutes, 
the crop being heavy and tangled. 

Messrs. Matthison, of Bedale, Yorkshire, next went in with 
their 1-horsechampion reaper, No. 572. This is a timber-frame 
machine, like the old pattern made by Wood. The price is very 
small, only £12, and the work done was worth the money. The 
cutting was clean, but the delivery bad, in spite of the exertions 
of a very competent raker off. The man driving the horses 
has to walk. Next came 479, by Hornsby, “Premier ”’ one-horse 
reaper, which did very fair work. The trials in this class were 
virtually completed on Tuesday. Messrs. Brigham and Co. were 
disqualified, on the ground that the draught of their machine 
was above the power of one horse. In this class Messrs. Hornsby 
had five machines, three of which were left for a second 
trial, as was one by Mr. Matthison, Bedale, just mentioned. 

The trials of Wednesday possessed more interest than on any 
day, for Class 3, “for the best combined reaping and mowing 
machines without self-delivery,” was taken in hand, Messrs. 
Hornsby worked their “ Paragon 6” machine successfully with 
one horse, while all the other machines were driven by a pair of 
horses, ‘This is the machine that was awarded first prize last 
year at Tauuton asa mower, At Leamington it was worked as 
a back-delivery or manual reaper. The price of the reaping 
attachment is £3 10s, extra, to adjust the attachment ; it 
takes only from seven to ten minutes. This readiness in trans- 
forming the machine is due to the simplicity of the parts added ; 
for the reaper divides, and the shoe is made of malleable iron, and 
fits on or over the mower shoe, and is fastened to the back end 
with the mower track round bolt. For reaping, one-horse shafts 
are used, but the draught is from the centre of resistance 
through a rod fixed to the frame in the right position to make 
the draught equal on both sides. But after all, it seems waste 
of time and space to discuss these “combined reaping and 
mowing machines, without self-delivery,” for eight men are re- 
quired to be on the spot to work the machine, no matter what 
the weather may be, or how much crops previously cut may need 


‘ine American machines, however, as shown by Messrs. Field 
and Co., were a feature of Wednesday’s trials. About the con- 
struction there is much that is novel, and the display of ingenuity 
in the various arrangements may be said to deserve much praise. 
These machines were characterised as “gim-crack” construc- 
tions, but the manner in which they did the work only showed 
how little power and strength is required to cut grain, if 
machines be constructed on correct principles. To drive these 
machines was the pleasantest occupation possible for one man 
in a harvest field, while the manual delivering machines 
required two men, and the “sheafer” had to work like a nigger. 
The leading features of these American machines are a reel of 
four rods, supported on the centre of the frame, gathers the corn 
to the sickle or cutter-bar, and a cut-off bar that is worked below 
and just behind the reel. The latter is simply a plain stick like 
a hay fork handle, which is held by one end across the platform, 
and as the slotted delivering board is dropped to allow the col- 
lected corn to fall behind, the cut-off bar drops into position 
among the falling corn and prevents any “snarling.” This isa 
most ingenious arrangement in back delivering machines. But 
as we have said, if a one-horse side-delivery self-acting machine can 
be made to work as we have seen them this week, the difficulty 
of back delivering machines may be fairly dispensed with. 

It is probable, but not certain, that the trials will terminate 
on Saturday night, and we reserve further comment until we 
are in a position to place the results of the dynamometer’s trials 
before our readers. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 


TODD’S PATENT SKATES, 

S1r,—On looking over a copy of your issue of THE ENGINEER of 
the 12th, I saw an account of an application having been made to 
restrain the Brighton Aquarium Company from using my patent 
skates, and that an injunction was granted without a hearing by 
his Lordship the Master of the Rolls, subject to an appeal, the 
plaintiffs giving a guarantee for damages, You also show a wood- 
cut of what purports to be my skate. {am very pleased to be able 
to say that it is not my skate, or even a colourable imitation of the 
skate that was in use on the Brighton Aquarium Rink ; and, as the 
publication of that drawing in so influential a paper is likely to do 
me an injury, I hope you will be good enough to set matters right 
at your earliest convenience. The following extract from my last 
ve will make the matter clear. Fig. 1 represents in side 
elevation, Fig, 2 in vertical longitudinal section, Fig. 3 in trans- 





Verse vertical section, and Fig. 4 in plan of under side a roller skate, 
the parts of which are constructed and arranged according to my 
invention. a is the sole or clog of the skate, having fixed on its 
under side two metal plates, one at the front and the other at the 
rearend. The fixed plate at each end of the beim al sole is marked 
b, Under each of the fixed plates ) isa movable arm or plate c 
capable of turning through a small angle. In the middle of the 
upper side of the movable arm is a hemispherical seat or depression 

, and on the under side of the fixed plate ) is a hemispherical 
projection 6, which fits in the seat cin the arm or plate c, as seen 
in the section, Fig. 2. The said parts 0*, c*, constitute a ball-and- 
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socket joint. The said movable arm or plate ¢ turns upon the 
hemisphere J? of the fixed plate 6 as a centre, and the sides of the 
arm or plate¢ in its normal position are situated parallel to the 
longer sides of the sole a of the skate. The said movable arm or 
plate c is furnished at each end with an antifriction roller d, 
which rollers bear against the under side of the fixed metal plate b 
on the sole of the skate. The movable arm or plate ¢ carries on its 
under side a fixed bracket e perpendicular to the said arm or plate, 
and the eyes e%, ¢, of the said bracket ¢ are fixed to the axis f 
carrying the pair of rollers g, g, see Fig. 3. The arm or plate ¢ 
carrying the forked bracket ¢, e?, and rollers g, g, has a V-shaped 
bar h on its under side parallel to the axis f of the rollers, and with 
this V-shaped bar h the free end of the strong spring ¢ fixed on the 
bottom of the skate presses, the said end of the spring being of a V 
shape, and fitting upon the V-shaped bar when the parts are in 
their normal positions, as best seen in the section, Fig. 2. When 
the arm or plate ¢ carrying the bracket ¢, ¢*, is turned in either 
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direction through a small angle upon the centre 6 the V end of 
the spring # is raised from the V bar h, and the said spring tends 
by its pressure to bring back the arm or plate c and bracket ¢ to 
their normal positions. A strong rod x is fixed perpendicularly in 
the fixed plate a on the under side of the skate at a short distance 
from the hemispherical centre 6%, on which the movable arm or 
plate c turns. On the middle of the axis f carrying the pair of 
rollers g, g, 2 small bracket / is fixed, the bottom of the said small 
bracket / having a short horizontal arm 7, ina slot in which the 
end of the fixed rod k engages. When by the pressure of the foot 
to the right or left the sole a of the skate is more or less inclined 
the fixed rod & is likewise inclined, as illustrated in the cross 
section, Fig. 3. By this inclination of the fixed rod & its lower end, 
acting upon the horizontal arm /? of the small bracket / fixed on 
the roller axis f, gives motion to the said arm /, bracket /, and the 
said axis f in the same direction, and the rollers g, 7, are made to 
turn through a small angle, the forked bracket ¢ and arm or plate 
c moving through a partial rotation on the centre l?. The required 
inclination is thereby produced in the axes f, f, at both ends of the 
skate, and the said skate is ca’ to move in the desired curve, as 
indicated by the position of the rollers and movable parts in dotted 
lines in Fig. 4. By inclining the sole of the skate in an opposite 
direction to that indicated in Fig. 3 a corresponding angle in an 
opposite direction is given to the fixed rod k and roller axis f, f, and 
the skate is made to take a curvilinear path in an opposite direction 
to that indicated in Fig. 4. By bringing the foot into a horizontal 
position the sole of the skate resumes its horizontal poiien. and 
the roller axes f, f, return to their normal or parallel positions by 
the action of the springs 7, i, on the movable arms or plates ¢, c, 
carrying the brackets e¢, ¢, A, Topp. 

Galton-chambers, Birmingham. 

August 15th, 1876. 
HEAT AND STEAM IN THE CYLINDER. 

S1r,—I was not aware of Mr. Northcott’s letter, in your issue of 
4th instant, in time to reply to it last week. I think the following 
explanation will make it clear that heat is expanded in doing the 
— of overcoming back pressure, as much as in doing useful 
wor 

To take Mr. Northcott’s ——— let us suppose that the piston 
of an engine is at one end of the cylinder, and that the cylinder 
cover at the other end is removed. Let us further sup that 
an equality has been attained between the rate of production of 
steam in the boiler and its expenditure. Let us now admit steam 
to the cylinder at a pressure just sufficient to move the piston, so 
that the steam line of the indicator diagram coincides with the 
back-pressure line, which in this case is the atmospheric line. 
When the piston has got to the end of its stroke, we have the 
boiler and cylinder with steam, at say the atmospheric 
pressure. 

Let us now take another case, and let us suppose that by some 
external means we have drawn the piston to the end of its stroke, 
and fixed it at the open end of the cylinder. Let us further 
suppose that the communication between the boiler and cylinder is 
open, und that there is the same weight of steam in them that 
there was in the boiler alone at the commencement of the stroke 
in the former case. Let us now communicate to the steam 
sufficient heat to raise its to that of the atmosphere. We 


have therefore obtained in both cases the boiler and cylinder full 
of steam at the atrix 


© pressure, and if we were to discharge 
into a condenser we sliould raise the temperature of the injection 
water the same number of degrees in both cases, We have not, 








however, expended the same quantity of heat in producing the 


steam, for evaporation in the first case took place under constant 
ressure, and in the second under constant volume; the excess of 
feat required for evaporation under the first-mentioned condition 
over that required under the second being the equivalent of the 
work which the steam did ‘‘ upon itself” in the example given by 
Mr. Northcott. In the first case, the steam moved the piston 
through its stroke, against a pressure equal to its own elastic force, 
and therefore did work ; while in the second case the piston was 
moved by some external and independent agency, and the steam 
did no work; yet Mr. Northcott asks me to say that the same 
quantity of heat would have been expended in both cases. 
August 15th. MiIcHAEL LONGRIDGE. 
THE GRADUATION OF STEAM GAUGES, 

MonSIEUR,—Puisque vous vous occupez de temps a autre dans 
votre estimable publication de la question des steam gauges, qui 
m’interesse d’une fagon toute particuliére, voulez vous me per- 
mettre de vous demander quelques explications sur la graduation 
qu’il conviendrait d’adopter généralement pour ces appareils ? 

Messieurs les ingénieurs et constructeurs quien Angleterre font 
usage de steam gauges counaissant la langue francaise aussi 
voudront-ils bien m’excuser d’écrire cette lettre en francais, 
puisque ainsi je pourrai rendre ma pensée d’une fagon aussi claire 
que possible. 

Tous les industriels qui ont des chaudiéres 4 vapeur attachent 
une grande importance a avoir de bons steam gauges, c’est assez 
dire que ces appareils doivent étre gradués d’une fagon trés exacte, 
et c’est précisément 1d qui est le point embarrassant. En effet il 
est admis, je crois, par tous les constructeurs de manometres que 
15 livres anglaises par pouce carré valent 1 atmosphere ou 
760 millimétres de mercure, ou 29 pouces anglais 922; mais théo- 
riquement cela n’est pas exact, car les tableaux des ouvrages scien- 
titiques indiquent que 29 pouces 922 valent seulement 14°706 livres 
et 15 livres = 30'533 pouces, c’est donc une difference de 0611 pouces 
par 15 livres ou 9 o par livre. 

Pour des manometres 4 basse pression cette difference peut 
paraitre minime, mais pour des manometres gradués par example 
jusqu’ a 200 livres elle devient A X 200 = 8'149; sialorson verifié 
un pareil instrument avec un étalon 4 mercure gradue a raison de 
1 livre = 2°0355in. on trouvera que a 200 livres le manometre 
verifié marque 8'149 livres en trop. 

Au.point de vue de la sécurité, l’inconvenient est beaucoup moins 
grave que si les indications etaient de 8°149 livres en moins que l: 
pression réelle, mais il acquiert une certaine importance en ce qui 
concerne la verification des manometres en service, avec l’étalon 
& mercure, parce qu’alors des manometres bien construits et gradués 
avec soin suivant les procédés généralement admis peuvent paraitre 
inexacts, et étre dépreciés, 

Vous voyez donc combien il est necessaire que les ingénieurs qui 
verifient les manometres et les constructeurs qui les fabriquent 
soient d’accord sur la valeur réelle ou de convention qu’il faut 
adopter pour la livre anglaise. EpovarD BourRpDon. 

Paris, 74, Faubourg du Temple, le 12 Aofit, 1876. 














JET MINING AND WoRKING.—Found generally in the upper lias 
bed, once along the coast from Whitby to Staithes, and now chiefly 
in the Cleveland hills, jet has been long worked in Cleveland—so 
long, but until latterly so quietly, that history records not its early 
phases. Whitby has long been associated with, first, jet mining, 
and latterly with jet working ; and although newer and more 
expansive trades have been introduced into that ancient town. jet 
working is still its staple trade, but mining for the material seems 
to be removing to a greater distance from the town. The cliffs to 
the north of Whitby have furnished some of the most valuable 
finds, and a seam met with some two or three years ago near Codhill 
was estimated to be of the value of £1000; butof late the chain 
of hills from Ingleby Greenhow towards Northallerton have 
been the chief places worked, and at present the inner sides of the 
hills converging into Billsdale furnish the bulk of the jet now 
sent from Cleveland to the chief seat of manufacture. Along 
the coasting cliffs jet is sought by what is called “ dessing,’ 
or literally quan down the seaward face of the cliff, and 
some valuable coastside seams have been discovered by the 
action of the sea, but in the hills tunnelling, much in the 
manner of the Cleveland iron mines, but in a less systematic mode, 
is the invariable way. The stratum in which jet is found lies 
below the alum rock ; it is usually some 20ft. in thickness, and as 
old workings of some 6 or 8 yards deep abound, these must be cut 
past. Generally a drift is run in for about 80 yards nearly level ; 
the shale and earth being run out and tipped down the face of 
the hill. From the drift cross sections are cut about 150ft. in 
length, and in these the miners pull down with pick and shovel 
the earth nee before it till each way is thus worked out. 
The jet is invariably horizontally found, and the miners found, 
partly on this, a theory that it has some time been liquid. The 
mode of working the mines peculiar to the trade—it is neither 
by royalty on output nor lease of pits, but it is by payment for 
the right to work from a certain area of foreground — usually 
200 yards—to any depth, the number cf men being restricted to 
six on an average for the length of foreground stated. Three 
years ago in Billsdale alone there were above 200 jet miners at 
work thus, with a few companies near Guisborou, dditional 
Now, through the decline in the demand, and the importation of 
Spanish jet, the number is much fewer. The mode of payment of 
the miners varies ; in one or two instances the amount realised 
by the sale of jet after the aang of ground rent is equally 
divided amongst the fine workers and the ‘‘ jet master” who has 
furnished the capital; in another the co-operative system has been 
tried, the men receiving a certain amount of subsistence money 
and equal shares in half of the net receipts, the remaining half 
being the master’s remuneration; but the bulk of the miners 
receive a weekly wage, and prefer the system. Hence, the risk is 
generally the jet master's, and though the price of jet has been high 
—in some cases as much as 16s. per lb, has been paid for choice 
specimens—yet when it is remembered that the price is a fluc- 
tuating one, that the quantities found are usually small, and that 
they are lessened by the ‘‘doggers” found in the seam and by 
the dazed jet—that which will bear no polish—it will be found 
to be a hazardous epeculation. For the miner, when demand is 
fair, as tools—save the spade—are found him, as the work is 
of some eight hours daily, and though laborious, is largely free 
from accident, the wage paid éontrast most favourably with 
that for agricultural labour, of which it is the substitute in most 
of the cases. Whitby is the almost invariable place of jet “‘ manu- 
facture.” The first process is—after the removal of the “scar,” 
dirt, &c.—the sawing of the block into sizes suited to the objects 
for which it is to be used, and then the rubbing on small grind- 
stones, driven rapidly by a treadle, and it then passes into the 
carving rooms. Here, with small leather-bound chisels, the pattern 
is cut, foot lathes cutting the holes in flower pieces, &c., and of 
late the artistic nature of these cuttings and carvings is greatly 
improved, whilst a further excellence appears to be probable from 
the associated efforts of many interested in the jet trade. And as 
a result of this there is a greater fidelity to nature visible in the 
fruit and flower pieces, an increasing nicety in the shaping of the 
necklets and coronets, and a great approach to artistic outline in 
the shaping of the heads of brooches. After this cutting the carved 
goods are polished, which is effected by their being held against 
rapidly revolving wheels, which are covered with chamois leather, 
the hollow parts being rubbed with strips of list, the polish being 
given by lampblack. The value of the jet trade to Whitby has 
been variously stated—as low as £20,000, and as high as five times 
that amount has been stated, and probably now the produce of it 
will be nearest the latter amount, whilst the number of persons 
<r in Whitby in the trade is said to be above 1200,—Mininy 
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feature being the register to show the number of times which 
the signal has acted. F is the dial of the recorder, which is 
marked from 0 to 30; the finger points to the number of danger 
signals given, which is thus recorded on the dial, the rod G 
working the whistle H on the engine. The rod marked I is to 
stop the whistle when required. A is the wire which raises the 
| lever B working in conjunction with the ordinary semaphore 
| signal. C is a star wheel, coming into contact with lever B, and 
| moving the rod D, coupled to a small lever and shaft, which 

passes through the recording apparatus marked E, which con- 
| tains a slip lock, which keeps the star wheel in its proper position. 
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| BristoL Mintna ScHooL.—WHITWoRTH SCHOLARSHIPS.—The 
| first place on the list of these scholars for the present year has 
been won by Mr. Henry Selby Shaw, who has been a student for 
| 
| 





| the past three years at the evening classes of this school. The 
maximum value of these scholarships is £800, and if Mr. Shaw 
cao retain his place during the three years the scholarship is held, 
this is the sum he will receive. It may be questioned whether a 
| more valuable academical prize than tnis exists. 

Society oF ENGINEERS.—Arrangements have been made for a 
| visit of the bers and iates of the society on Tuesday, the 
22nd inst., to the Royal Victoria Victualling-yard, Deptford, where 
prec a em deat gin Ne NR Nome Lae owe 
steam bakery, mustard, chocolate, and other mills will be inspected by 
permission of the authorities. Members and jates will bl 
at the entrance to the Royal Victoria-yard at 12.30 p.m. <A con- 
venient train leaves Charing Cross at 11.40; Cannon-street, 11.47; 
| and London Bridge at 11.51. The Victoria-yard may also be 
| reached by steamboat from Westminster Brilge, London Bridge, 

| or other piers to the Commercial Docks Pier. 
| ocraL Science ConGress.—The following are the special 
| questions for discussion at the forthcoming Liverpool Congress :— 
International Law Section—What are the limitations within which 
extradition should be recognised as an international duty? 
| Municipal Law Section.—l. Are any and what modifications 
necessary in the present law of bankruptcy? 2. What has been 
the effect of the Judicature Acts on the interests of the commercial 
classes and suitors generally, and what amendments are needed ? 
| 3. What alterations are required in the present state of the law 
| affecting maritime contracts? Repression of Crime Section.—1. In 
what respects can the present system of police supervision be im- 
| proved and extended? 2, What legislation is necessary for the 
repression of crimes of violence? Education Department.--1. How 
| can the due tion of dary (grammar) schools be most 
| effectively maintained with the emngee | schools and with the 
universities, by means of exhibitions, scholarships, or otherwise ! 
2. What methods are best adapted to secure the efficient training 
of teachers of all grades, especially in the art of teaching? 3. How 
| can professional and technical instruction be best incorporated 
with a sound system of general edacation? Health Department.— 
1. What is the best mode of making provision for the supply and 
storage of water—(a) in large towns, such as Liverpool ms Man- 
chester ; (5) in groups of urban communities of lesser size, such as 
exist in the manufacturing districts of Lancashire and Yorkshire? 
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2. What further legal enactments, if any, are required with a view 
a Z to arrest _ spread of none fevers? and = far ry and 
GY municipal registration is desirable as a means thereto? and, if so, 

Ui | what should be the nature of such registration? 3. What amend- 

| | ments are required in the legislation necessary to prevent the evils 

arising from noxious vapours and smoke? Economy and Trade 

} ] Department.—1. Looking at the results of free le legislation, 

\\\ snould protective duties be further or entirely abolished ? 2. What 

} | | S | are the causes and effects of the depreciation of the price of silver, 

) and what are the best means of counter balancing the evil? 3. 

ln What are the best means of improving the social condition of sea- 

; | AN | men and enforcing discipline at sea? Art Department.—1. What 

‘ ure the best methods of securing the improvement of street archi- 

| tecture, especially as regards its connection with public buildings ?, 

| 2. How best can the encouragement of mural decorations, especi- 

ae , : : : < ally frescoes, be secured? 2. What is the influence of academies 
‘THE accompanying engravings illustrate a system of audible | street, Great Bolton, Lancashire. The arran sement will be | upon the art of a nation? 4, What is the influence upon society 
railway signals, the invention of Mr. T. Brown, of Edward- | readily understood from the engravings, the most important ' of decorative art and art workmanship in all household details ? 
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FIVE-HORSE POWER HORIZONTAL ENGINE. 


MESSRS DEAKIN, PARKER & CO., SANDON STREET ENGINE WORKS, SALFORD, ENGINEERS. 





WE illustrate above a somewhat novel type of engine, manu- | ence, and want little looking after. They require no foundation | The cylinder and the slide valve case are separate castings, and 
factured by Mersrs, Deakin Parker, and Co,, of Manchester. | beyond two pieces of 3in. thick flag or timber, one underneath | can at any time, if necessary, be replaced. This engine only 


The engine shown has a 7in, cylinder and fourteen inch stroke. | each end, The feed water is admitted into the hollow body of | takes up a space of 8ft. by 4ft. Its weight is oneton. The feed :* 


The working parts are few. Buyers of small engines and boilers | the framing at the cylinder end, in quantity regulated by an | pump is worked by the excentric that works the excentric rod, 
will only pay Jads to attend to them, and these engines in simpli- | ordinary tap, to keep it half full, The exhaust steam flows at | and is not shown, being at the other side. It will be seen that 
city are designed to withstand a good deal of dirt and indiffer- | once on to the water and out at the other end of the engine. | ,he machine is exceedingly simple, and of convenient height. 








PATENT HORSE RAKE. 


THE READING IRONWORKS COMPANY, READING, ENGINEERS. 
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by means of a screw handle attached to the rocking bar, so that | follow the inequalities of the ground, but they cannot rise all 
the ground can be just skimmed when: corn is being gathered, | together to drup their load until the proper moment. The 
or well searched when hay is being raked. Each tooth is | drawings {are self-explanatory. The rake, we may add, is 
fixed on a separate ferule and acts independently, and so can | extremely_well made, 








Tue horse rake exhibited at the Royal Agricultural Society’s 
Show at Birmingham, embodies many of the best features of 
Ransome’s patent rakes, with which are combined some useful 
improvements, The set of the teeth can be regulated at pleasure, 
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McCARTER’S PATENT CONDENSER. 


- Ar the recent meeting of the Institution of Mechanical Engineers 
at Birmingham, the following paper, ‘‘On McCarter’s Condenser 
without Air Pump for Steam ines,” was read by Mr. Francis 
Preston, of Huddersfield :— 

The air pump and condenser combined, in 1765, by either James 
Watt or Gai and successfully introduced by James Watt, 
have undergone very little modification since they first left his 
workshop. The few alterations that have been introduced have in 
no essential altered the principle or general arrangement. Many 
attempts, with varied success, have been made to introduce a con- 
denser without an air pump. The writer believes there has been 
no successful application of a condenser without the aid of an air 
pump, and capable of lifting its own injection water, previous to 
the one now forming the subject of this paper. 

The late John McCarter, of Londonderry, was the inventor of 
the condenser that forms the special subject of the present paper, 
and he made further improvements in subsequent years for a. 
fecting his original invention. Unfortunately he has not lived to 
reap the merited reward of his beautiful and simple invention, 
having died last year, just at the time when his invention was 
beginning to be practically appreciated. McCarter’s invention 
takes as a basis the ordinary condenser, and adheres pretty much 
to the present recognised proportion, admitting the chen steam 
and the injection water in the usual way. To dispense with the 
air pump is the object he had in view, and to substitute a simpler 
and less costly mode of discharging the water and air that con- 
tinually accumulate in the condenser when at work, and at the 
same time be enabled to place the condenser in any position and 
elevation with respect to the cylinder that is found most con- 
venient. This condenser draws its own injection water from any 
depth as in the ordinary condenser, and, being enabled to work at 
any elevation, it can be so placed as to allow the waste water to 
flow back again to any desired level. The condenser is provided 
with a small auxiliary condenser placed at the bottom of the 
ordinary or condenser proper. This is worked separately and inde- 
pendently, and is connected with the ordinary condenser by two 
intermediate india-rubber foot valves. These two intermediate 
india-rubber foot valves are worked by means of forming a vacuum 
in the auxiliary condenser by introducing a separate jet of steam 
and water, supplied alternately by independent mechanical means, 
thereby alternately creating and destroying a vacuum about five 
times per minute. The act of making this vacuum enables the 
two intermediate valves to open, forming a connection with the 
condenser proper, thereby allowing the accumulated water to flow 
into the auxiliary condenser, and the destroying the vacuum by a 
jet of steam admitted into the auxiliary condenser causes the two 
intermediate india-rubber valves to close, and at the same moment 
opens the delivery valve in the hot well, thereby discharging the 
hot water and air, which flow away in the ordinary manner. The 
construction and working are explained by the diagrams, page 112. 
Fig. 1 is an elevation of the condenser, with the small auxiliary 
condenser and hot well complete, and ready for the connections. 
Fig. 2 is an elevation in section, showing the two foot valves which 
connect the concenser proper and the auxiliary condenser; and 
Fig. 3 is an elevation in section, showing the independent water 
and steam valve in connection with the auxiliary condenser. 
C is the tappet shaft, giving motion to the two equilibrium valves. 
This shaft revolves about five times per minute, and is worked 
either direct from the engine or from any other convenient shaft. 
In Fig. 3 is shown the watervalve, which is connected with a supply 
of water at a higher elevation than the auxiliary condenser ; 
and also the equilibrium steam valve in connection with the 
boiler, from which it receives a supply of steam five times per 
minute. This jet of steam is diminishedin pressure by a diminishing 
valve placed near the boiler, so as to give the jet of steam at an 
average of 3lb. to4 1b. pressure above atmosphere when entering 
the auxiliary condenser. McCarter’s condenser draws its own 
injection water in the same way as an ordinary condenser, and 
there are some at work successfully lifting their own water 22ft. to 
24ft. vertically. 

These condensers have now being successfully at work upwards 
of three years in conjunction with engines from 12in. cylinders to 
37in. cylinders, and they are giving great satisfaction, effecting a 
considerable saving in coal, besides giving much steadier motion to 
the machinery, caused by the regularity of the working of the 
condenser, without the great strain being put upon the engine 
through the ordinary air pump at every revolution of the engine. 
The power required to work the tappet shaft is hardly worth a 
consideration ; and this shaft can be either worked direct from any 
convenient part of the engine, or may be worked from any counter- 
shaft or other independent motive power. As an illustration of 
the successful application of these condensers, the writer would 
mention the first condenser introduced in Yorkshire, and which 
was applied to a compound horizontal engine, with a condensing 
cylinder 20in. diameter. This application was introduced in order 
to make the power previous!y absorbed in working the air pump 
available for driving the engines three strokes per minute faster, 
with the same machinery thereon, and without any especial refer- 
ence to economy. The result was stated by the proprietors of the 
mill to be that the engines have done more work in the mill than 
in any other month, with a regular speed and with greater ease, 
besides saving fuel in money value amounting to 33 per cent. 
Another case to which the writer wishes to make reterence is 
one of these condensers recently fixed at the Travis Brook Millis, 
Stockport, which case illustrates the great utility of this condenser 
in all modern engines of quick speeds, This engine was elso a 
compound engine of recent build, having a condensing cylinder 
3lhin, diameter, to which was first applied a double-acting vertical 
sir pump ; and afterwards, when the effect upon the engine at the 
completion of its stroke was thouglit to endanger the safety of the 
engine, a single-acting air pump was substituted, the effect of which 
was found to be still worse ‘than the doubie-acting pump first 
applicd, About six weeks ago a McCarter condenser was attached 
to these engines in lieu of the air pumps, and the improvement in 
the working of the engines is stated to be very great, every 
appearance of uneasiness previously experienced by the loud report 
at each de:cent of the piston having wholly di-appeared, also giving 
steadier dr.v.ng to the machinery. This proves whatin the writer's 
opinion will be found in future quite practicable, namely, that with 
this condenser condensing engines may be worked at the highest 
speeds at which non-condensing engines now worked or may here- 
after be made to work, thus securing the additional advantage of a 
vacuum to that of the highest speeds, without the slightest diffi- 
culty ; and if so, it must always give to the condensing engine the 
advantage over non-condensing engines in obtaining the greatest 
amount of duty with the smallest size of cylinder, with a given 
pressure of steam, besides the advantage in point of economy due 
to a condensing as compared with a non-condensit g engine. This 
advantage is obtained without any perceptible increase of friction 
or of complication in the contruction of the engine. . 

In reference to this part of the subject, attention is drawn to 
the great resistance of an air pump, causing the difficulty engineers 
frequently experience in balancing engines, so as to avoid the 
irregularity of motion due to the air pump, a difficulty admitted 
generally to be so great in the single-crank horizontal engine as to 
render it almost impossible to avoid its effect being plainly indicated 
at each revolution of the engine upon the slide of the governor. 
Take for example a 22in. single-action air pump, working at half 
the stroke of the engine, which is about the usual proportion for a 
34in. cylinder engine nominally of 40-horse-power; then with an 
ordinary vaeuum of 12} Ib. in condenser there would be, at the 
moment of discharging the hot water, over two tons of atmospheric 
resistance, in addition to the weight of water lifted at each half 
stroke of the engine and the friction of the pump with its members. 
And then it is to be remembered that this resistance does not take 
place at each stroke, but at every alternate stroke, and at only one 
part of such alternate stroke, and that part being towards the 
\ermination of the stroke, consequently at a time when, generally, 








there is not sufficient steam in the cylinder to overcome the 
friction alone of the engine, in addition to the great resistance of 
heric pressure upon the air pump; with these conditions 


the difficulty of effecting a uniform motion in the engine is not | wards be sh 
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at which their supply is obtained for manufacturing purposes, have 
fixed the condenser above the engine for the mg aoe of drawing 
the water from the low level and delivering the same at a much 
higher level, thus answering the two purposes combined, res | 
that of a-condenser and also that of a lifting pump, by whic 
means the water will be raised to the required level without any 
expenditure whatever of either power or fuel. It may also be 
added that this condenser is well adapted where one condenser is 
required for a number of small engines to exhaust into, such as are 
used ir driving calico printing machines, where there may be 
several small enginesin one room. For this purpose a McCarter 
condenser is now being go to Messrs. Dewhurst’s Aspley Print 
Works, where six small high-pressure engines are being made to 
condense into one condenser. For colliery winding engines the 
writer believes this condenser will be of the greatest advantage, 
enabling them to work upon the condensing instead of the non- 
condensing principle, as at present in general use. The principal 
reason why winding engines are not made condensing engines is 
that with the air pump the engine would not form its vacuum 
until after the engine had been set to work for some short time, 
and meanwhile would require to work non-condensing. With the 
McCarter condenser this is obviated by working the two tappet 
valves constantly by means of a small donkey engine. By this 
arrangement a in the cond would be constantly main- 
tained when the winding engines were stopped, an quently 
there would be at all.times a vacuum ready for exhausting into 
the moment the winding com d. The tors of J. Har- 
greave, of Burnley, are now applying this plan of condensing to a 
pair of 28in. cylinder winding engines at Bank Hall Colliery, the 
firm having already had experience in the working of the McCarter 
condenser for large pumping engines at several of their collieries, 
where they are giving most satisfactory results, The introduction 
of a separate motive power for working the condenser so as always 
to have a vacuum ready for the starting of the engines is due to 
Mr. Waddington, the manager of the extensive collieries belonging 
to the above-named firm, who has successfully applied a small 
donkey engine with 3in. cylinder to work the tappet shaft of the 
condenser recently applied to a pair of 25in, cylinder pumping 
engines, and he is now also applying the same principle to a 
McCarter condenser which is being made for a pair of their 28in. 
cylinder winding engines. 

The following are the particulars of a recent calculation made 
by Mr. James Wood, engineer, of Burnley, in which a comparison 
is made as to the 1elative volumes of steam expended in the work- 
ing of an ordinary air pump and the McCarter condenser, in an 
engine at Messrs. Crossley and Sons’ Albion Mills, Halifax, diagrams 
from which were taken in July last year. The engine is a hori- 
zontal compound ; high-pressure cylinder, 14fin. diameter, stroke 
4ft.; low-pressure cylinder, 34in. diameter, stroke 4ft.; revolutions 
65 per minute ; indicated horse-power 216. The boiler supplying 
the engine is multitubular, having a total heating surface of ‘840 
square feet, and firegrate area of 36 square feet. The following 
results supplying the data for the calculation were obtained from a 
nine hours’ trial :—Mean pressure in boiler, 67 lb.; mean vacuum 
in engine, 13lb.; mean temperature of injection water, 78 deg.; 
mean temperature of water from condenser, 104 deg.; water dis- 
charged per minute from cond over tumbling bay, being a 
mean of 35 observations, 2215°941b.; temperature of feed-water, 
200 deg.; water evaporated per lb. of coal, 9:0121b.; water evapo- 
rated per minute = 68 lb.; coal consumed per indicated horse- 
power per hour = 2°09 1b.; quality, Oaks nut slack. 

In the absence of actual measurement, Mr Wood assumes the 
vertical single-acting air pump, working at half stroke of cylinder, 
namely, 2ft., to be 22in. diameter, which is a common proportion ; 
and that the power absorbed by the air pump is equivalent to the 
sum of (1) the friction, (2) the atmospheric resistance, (3) the 
weight of water lifted. (1) For calculating the friction he assumes 
it to be about the same as though the pump was lifting the whole 
capacity due to the whole stroke, as the bucket passes through 
the whole stroke, when working. He also assumes the modu- 
lus to be the same as an ordinary lifting pump—namely, two- 
thirds or 0°66, as the ratio of the work done to the horse-power 
consumed, Then 380 equare inches (area of bucket) X 124]b. (net 
atmospheric resistance) x 65 revolutions x 2ft. stroke + 33,000 = 
18°7-horse power due to atmospheric resistance. (2) In calculating 
the atmospheric resistance, he takes it during the discharge of the 
water into hot well only, and taking the vacuum to be 12} Ib. 
instead of 131lb, (which is more general: perhaps), the resistance 
would be 124 1b. per square inch of bucket area during the total 
lift of a column ef 15ft. of water per minute. Thus, 2215 ]b. total 
amount of water per minute lifted + 65 revolutions of engine or 
strokes of pump x 274 cubic engines of water per lb. + 380 area of 
22in. bucket = 2°42in. depth of water on bucket lifted at each 
stroke. Therefore 2°42in. X 65 strokes = 157‘3in. or 13ft. lin. 
column lifted per minute, as stated. Then 380 square inches area 
of bucket x 125lb. of net resistance per square inch X 13°1ft. of 
column lifted per minute + 33,000 = 1°88 indicated horse-power 
due to atmospheric resistance only. (3) The weight of water lifted 
= 2215 lo. per minute, and assuming the height from bottom of 
condenser to discharge pipe in hot well due to a 2ft. stroke of pump 
to equal say 3ft., then 2215]b. X 3ft. + 33,000 = 0°20 indicated 
horse: power due to lifting the water. 

Again, 380 square inches area X 24in. stroke X 65 strokes + 
274 cubic inches per lb. of water X 2ft. (being a mean of half a 
2fc. stroke + 1ft. constant head) + 33,000 = 1°3 horse power due 
to water lifted. 18°7-horse power + 1'3-horse power = 20°0 horse 
power + 0°66 = 350-horse power consumed, the differences from 20 
to 30 being friction only, namely, 10-horse power, or by adding the 
actual atmospheri¢ resistance (as when lifting with only 2°4in. 
depth of water on bucket), viz., 1°88-hor-e power to the actual 
power of 0°20-horse power in lifting such water, then 2 08 + 0°66 
— 2°08 = 1 07-horse power due to friction alone, provided the pump 
was no more than of sufficient capacity to lift tie said 2°4in. depta 
of water ; but 2 4 is supposed only to be one-tenth the actual capa- 
city of pump, consequently the friction proportionately increased 
would be 1*v7 X 10 = 107-horse power for the friction due to the 
size of the pump, or about the same as before stated. Therefore 
10 00-horse power friction, 1°88-horse power atmospheric resistance, 
0°20-horse power weight of water lifted ; total, 12 @8-horse power 
absorbed in working the air pump. Now 216 indicated horse-power, 
of which this 12-horse power in working the air pump forms a part, 
was found to consume 68°09 1b, of water, evaporated at 67 lb. pres- 
sure, therefore 12 00-horse power would consume 3°78 1b. of water 
evaporated at 671b. pressure. Steam at 671]b. pressure + 15]b. 
= 52 1b. total pressure contains a total heat of 12097 deg., which 
X 378 = 4572 Ib. deg., and this, according to the above caicula- 
tion, is the amount of steam consumed in working the air pump. 

The expenditure of steam in working the McCarter condenser is 
that consumed in the lower chamber or auxiliary condenser. This 
chamber requires to be of sufficient size to contain the amount of 
water and air discharged at each revolution of the tappet. In the 
present case the amount of water passing through the condenser 
would be the same as with the air pump, less the proportion due 
to the reduced load of 12-horse power in having no air pump to 
drive. Also, there would be the water passing through the 
tappet valve, together with any air entering the condenser pre- 
vious to each discharge which this chamber would require to 
hold. The total water passing through the condenser with the 
air pump to work, the engine having 216-horse power to drive, 
was found to be 221591b. per minute, after this proportion 
there would be 1231b. per minute less water passing through if 
the 12-horse power absorbed by the air pump was taken off, leaving 














2092°9 lb. per minute as the actual amount of water Laren, by age 
‘the upper condenser into the lower chamber ; add to this 35 lb, per 
minute of water entering through the tappet valve, which will after- 
own to be sufficient—the total is 2092°9 x 35 = 2128 lb. 
per minute, being 88 Ib., or 2420 cubic inches less per minute than 
with the air pump. ing this difference of 2420 cubic inches 
and applying the space for the accumulation of whatever air there 
may be, gives then a5 2}. x 274 + 5 = 12,187 cubic inches 
for the size of the lower ber. The pressure of steam admitted 
into this chamber is 3 1b, inch above atmospheric pressure, and 
the chamber is charged this pressure five times per minute. 
This steam at 3 lb. above atmospheric pressure, or 181b. per inch 
total pressure, possesses ‘a total heat of 1181°8 deg. and a volume of 
1410 that of water. Therefore 12,187 cubic inches size of chamber 
x 5 revolutions or chargings of steam per minute + 1410 volume 
of steam at 18 ]b. total pressure + 27°5 cubic inches per Ib. of water 
x 1181°8 deg. total heat = 1855 Ib. deg. of heat in the steam with 
which the lower chamber is charged after discharging the water 
during each minute. Again, the steam expended in expelling the 
water against atmospheric resistance, namely, 2215°9 Ib. x 27°5 = 
60,937 cubic inches against 15 lb. per inch pressure. : ing 
therefore that 60,937 cubic inches of steam at 15 Ib. pressure has 
been required to perform this work, there is 60,937 cubic inches of 
steam -- 1669 volume of steam at 15 lb. as compared with the 
water = 27°5 cubic inches per lb. of water =< 11789 deg. total 
heat in steam at 15 lb. pressure = 1556 Ib. deg. of heat consumed 
per minute in expelling the water. Now, 1855 + 1556 = 3411 
total lb. deg. of heat consumed in working McCarter condenser, 
or 4572 — 3411 = a difference 1161 lb. deg. of heat in favour of 
the condenser, or 25 per cent. 

Mr. Wood concludes by saying that this comparison of 25 per 
cent. in favour of the McCarter condenser must not be considered 
as showing the whole economical advantage there exists over the 
ordinary air pump, and he says it must be borne in mind that in 
the foregoing calculation the comparison had been made with an 
enyine whose expenditure of heat per indicated horse power is repre- 
sented by almost the lowest a of coal per horse obtain- 
able at the present day, namely 2 1b. per horse-power per hour ; 
that if the comparison had been with an engine consuming heat as 
represented by a consumption of 4b. of coal per indicated horse- 
power per hour—which is perhaps more nearly an average con- 
sumption—the comparison would have been much more striking. 
It ought also to be borne in mind, in the absence of possessing a 
modulus of the friction actually due to an air pump working from 
two to three times the speed of an ordinary lifting pump, the 
modulus employed in the calculation has been that of the latter, 
and consequently the friction assumed must necessarily be much 
below what is actually due to the excessive speed of an air pump, 
This is also testified by some firms who have taken out air pumps 
and substituted for them the McCarter condensers that were pro- 
portioned to the load upon the engine. It is only right to remark 
that in cases where makers have fixed condensers with the lower 
chamber more than twice the proper size, the consumption of coal 
as compared with the air pump has been somewhat disappointing, 
but this excess is obviated when correct proportions of the auxiliary 

d and cond proper are maintained, but this need not 
be any matter for surprise. It should be pointed out that in all 
cases where this condenser is placed above the level of the engine 
cylinder, a small air valve is fixed inside the condenser, and works 
precisely the same as a ball tap, so that it is impossible under any 
circumstances for water to rise inside the condenser beyond a cer- 
tain level, inasmuch as the water then lifts the valve, and, admit- 
ting the air, destroys the vacuum, 

The discussion which followed was not prolonged, and showed 
that the members did not largely concur with the author that much 
more could be effected by the auxiliary condenser than by processes 
already in use. The thanks of the Institute were accorded to Mr. 
Francis Preston, who, as the maker of the i in questi 
represented the inventor. 








’ 








TuE total receipts of the London Tramways Company for the 
half-year ending with June, including the balance brought forward, 
were £69,833, and the expenses £66, 655, leaving a net profit of 
£3178. This, itis stated, is sufficient to provide for the interest 
on debentures and the usual reserve to leases renewal fund, carry- 
ing £290 to the current account, but the accounts will not allow 
the payment of a dividend. The passengers carried during the six 
months numbered 7,881,537, as compared with 7,583,400. 

METROPOLITAN BoaRD OF WorKs.—An Act has just been 
printed to amend the statutes relating to the raising of money by 
the Metropolitan Board of Works, Up to the 31st of December, 
1877, the board is empowered to expend for general improvements 
a sum not exceeding £100,000, and for the ay ao may create 
consolidated stock ; for the purposes of the fire brigade, £20,000, 
so that the sum does not exceed, with the former amount. £55,000. 
With regard to vestries and district boards, the sum was limited to 
£100,000, and is now extended to £200,000. A vestry or district 
board, under the Metropolis Management Act, 1855, may borrow 
money of the board, and such advances are not to exceed £150,000, 
The board is also empowered to lend to guardians £120,000, and 
also to corporations, burial boards, &c , £50,000, to be repaid, as in 
other applications, with interest. The board also may, up to the 
end of next year, advance to the managers of the Metropolitan 
Asylum district other sums, as authorised by the Local Govern- 
ment Board, not exceeding in the whole £100,000. All sums 
received by the board in respect of interest on or principal of any 
loan made by them under this Act shall be carried to the Consoli- 
dated Loans Fund. 


Bertson’s CoLLaPsinG Boats.—A very successful trial was made 
in the sheltered part of Portsmouth Harbour near Blockhouse Fort, 
on Wednesday, of animproved collapsing horseboat, designed and 
constructed by Mr. Berthon, of Romsey. An experiment with a 
similar boat was made on Southsea Beach some weeks ago ; owing 
to the impossibility of raising the gunwale in consequence of its 
having become imvedded in the shingle, the boat filled with water, 
and sank with all its contents. Since that time Mr. Berthon has 
introduced several improvements of construction, and from the 
manner in which it underwent a very severe trial on Wednes- 
day it would appear as if the collapsing principle has been 
at length successfully applied. The boat measured 40ft. long by 
13ft. Gin. broad, weighed two tons and a-half when fully equipped 
for service, and had a mean draught of 1ft. 3in. The whole oF the 
flat bottom is formed of air-tight chambers, which not only in- 
crease its buoyancy but serve to localise any injury which it might 
receive from being penetrated below the water line. Two of the 
chambers run along the whole length of the keel on each side, and 
are divided longitudinally by an inner skin. by means of which a 
double bottom is formed. There is also a longitudinal air chamber 
on each side, gradually tapering fore and aft. The main gunwales 
do not now collapse, as was the case with the horseboats previously 
tried, and great rigidity is given to the whole structure means 
of wire tie ropes, which pass laterally across a couple of derrick 
poles from gunwale to gunwale, and fore and aft from stern to 
stern. Having been previously tested by placing some 15 tons of 
dead weight on board, the horseboat was subjected to a practi- 
cal trial. A 16-pounder field piece, weighing 1 ton 5 cwt., with its 
limber, weighing 16 ewt., and its complement of six horses and men, 
together with officer and horse and No. 1 and horse, were placed 
on board, forming altogether a load of about eight tons. The boat 
sank a foot deeper in the water, leaving the whole of its top-gal- 
lant gunwale and about 18in. exposed. She was consequently left 
with a freeboard of nearly 3ft., and as every sul uent ton of 
burden was calculated to sink her an inch, some clear idea may be 
formed of the surplus buoyancy that remained. In this position 
she was taken in tow by asteam pinnace and conveyed across the 
harbour to the Portsmouth side, where the troops were safely 
landed. The embarkation occupied exactly eleven minutes, and 





disembarkation, after casting anchor alongside the beach, seven 
minutes‘ 
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RAILWAY MATTERS. 


THE continuation of the Turin and Cirié Railway to Lanz will 
be opened by Prince Armadeo on the 6th inst. 

Messrs. Topp AND RAFFERTY, of Patterson, N.J., have near. 
ready for shipment eight fireless locomotives for a street railroa 
in New Orleans, These engines have been designed and their con- 
struction superintended by Mr. Theodore Sheffier, of Patterson. 


Tue Aurora (Illinois) Beacon of July 19 says:—‘‘In the fog of 
Tuesday night, Meeks and Austin ‘ob side-tracked his train at 
Sugar Grove (where there is no telegraph office), and patiently 
waited for three mortal hours for aad taller to pass, before dis- 
covering that a box car was standing between them, causing each 
to suppose that the other's head-light was but the distant glimmer 
of a switch lamp.” . 

Mr. Garrett, of the Baltimore and Ohio road, has made an 
arrangement by which goods shipped from China are shipped at 
San Francisco over the Pacific road and from Omaha to Baltimore 
by Mr. Garrett’s road, and thence to Liverpool by direct shipment. 
This is the first step in the effort to bring the English trade with 
China and Japan by the trans-continental route ; and as it is a 
great saving of time to the English merchants, it is probable that 
the whole of that trade will, as soonas its advantages are appar- 
ent, be turned in this direction. 

THE works of the Kettering and Manton line are now in progress 
at all points. About one-fifth of the whole quantity of earthwork 
has been executed, and the bridges, arching, and tunnels are pro- 
ceeding satisfactorily. The widening of- the line between Rushton 
and Wellingborough, about ten miles in length, has been com- 
menced, but only a small amount of work has at present been 
executed. Considerable progress has been made in the construction 
of the Walsall branch. About three-fifths of the total earthwork 
have been executed, and upwards of one-half the masonry and 
brickwork is done. 

THE South-Eastern Railway Company are about to make 
extensive additions to the Charing-cross Hotel, and for this 
es ose they have purchased, at an outlay of £50,000, a large 

lock of property on the east side of the existing hotel buildings, 

extending from Villiers-street to Buckingham-street. It is stated 
that the intention of the company is ultimately to extend the 
Strand frontage of the hotel from Villiers-street to Buckingham- 
street, which will involve the purchase, among other premises 
facing the Strand, of those of Messrs. Allen, the military outfitters, 
at the corner of Buckingham-street, and Messrs. Attenborough’s, 
at the corner of Villiers-street, 

THE Pittsburg Commercial has the latest news about the big rail- 
road depét in Chicago :—‘*‘ Chicago is presently to have a gigantic 
Union depot. The grand central building of the Centennial Exposition, 
which is composed of iron and heavy glass, put together in sections, 
so that it can be readily taken down without breaking or in any 
way injuring the strength and beauty of the structure, has just 
been purchased by Col. Thomas Scott, who will, immediately on 
the breaking up of the Exposition, transfer it in segments to 
Chicago and put it together again in that city. The accomplish- 
ment of this project will be the greatest advance in railroad 
interests that has taken place in Chicago for years, no single 
improvement beginning to compare with it.” 

Art the close of 1875, the amount of capital expended upon the 
South Italian Railway was £14,569,179. Of this considerable 
total, £120,474 was expended in 1875. The traffic receipts of 1875 
amounted to £837,123, as compared with £854,055 in 1874. It 
follows that the direct revenue of the company declined Jast year 
to the extent of £16,932, or 4°97 per cent. per mile worked. 
Including subventions received from the State, the total receipts of 
last year were, however, £1,825,006, as compared with £1.769,484 
in 1874, showing an augmentation or £55,522 last year. The com- 
pany worked last year nine different lines ; the receipts of six of 
these increased last year, but the revenne of three of them 
declined. The largest increase occurred last year upon the Naples, 
Eboli, and Castellamare line ; the largest decrease took place upon 
the Ancona and Foggia line, 

In April, 1875, we gave, says the Scientific American, the details 
and drawings of the Hudson River Tunnel, projected by Mr. D. C. 
Haskin, of this city, and designed to establish direct railway com- 
munication between New York city and Jersey city. The work 
was begun by commencing a vertical shaft of brick masonry, 30ft. 
in diameter and 4ft. thick, at the junction of Jersey-avenue and 
Fifteenth-street, on the New Jersey side, between the present 
depdts of the Erie and Delaware «nd Lackawanna railways. After 
the shaft had reiched a depth of 20ft , the Delaware and Lacka- 
wanna Company commenced proceedings to stop the work, obtained 
injunctions, &c., and, by resort to various legal quibbles, managed 
to delay the enterprise until the present time. The Hudson River 
Tunnel Company has, however, come off finally victorious, the in- 
junctions are removed, and the construction is now to be proceeded 
with. Itis understood that the wealthy Senator Jones, of Nevada, 
furnishes the capital, the estimated cost being ten to fifteen millions 
of dollars. The shaft on the Jersey side is to be carried down 65ft, 
The horizontal tunnel under the river will then be commenced. 
The latter is to be 26ft. in diameter. 


On Monday another accident occurred upon the Great Western 
Railway. At eleven‘o'clock in the morning an excursion-train, 
already freighted with passengers, a large number of whom were 
school children, going from Fishponds to Western--Super-Mare for 
a holiday, was standing at the platform of the Bristol station 
waiting for its engine, when a down train from London ran into 
the station at an undue speed, and came into contact with the 
stationary carriages. The down train was, of course, pulling up, 
or the consequences might have been far more serious. The 
occupants of the excursion train were thrown together with con- 
siderable violence. About twenty of them sustained severe cuts 
and contused wounds, chiefly about the head, but none of the 
injuries were of a dangerous nature. It is a somewhat singular 

incid that amongst the injured is a Bristol tradesman who 
has but very recently received substantial compensation from the 
Great Western Railway for injuries sustained in the Bathampton 
accident. Both the trains involved in the present accident 
belonged to the Great Western Railway, 

CoLoNEL Hutcuinson, R.E., Railway Inspector to the Board of 
Trade, made a very thorough inspection of the works on the Green- 
wich and Woolwich Direct Railway on Monday, devoting special 
attention to the signalling appliances, with which, it is stated, he 
was satisfied. The permanent way, covered ways, retaining walls, 
and works throughout, by Messrs, Aird and Lucas, contractors, are 
of the best description. The new line is about two miles in length, 
and com by aj with the present Greenwich line on 
the eastern bank of Deptford Creek. It will furnish a new North 
Kent through route, in which more than two miles will be saved 
and the Blackheath tunnel avoided. The link ends at Charlton by 
a junction with the existing North Kent line. When it is opened 
for North Kent traffic New Cross station will be supplanted as 
regards that traffic by the stations at Deptford, Greenwich, and 
Maize-hill, East Greenwich. The station last named will be very 
convenient for many of the dwellers near the north-east corner of 
Blackheath. From Deptford Creek the line descends by gradients 
of 1 in 89 and 1 in 66 to the back of the present Greenwich sta- 
tion, which will be entirely removed, and two new suites of book- 
ing offices, waiting rooms, &c., erected. One of these is now ready 
for the traffic. The Deptford station with its narrow platform and 
defective booking and waiting room accommodation, will doubtless 
be remodelled and much enlarged when Deptford becomes a sta- 
tion on the North Kent main line, It is ex that the new 
line will be opened in a few days, Colonel Hutchinson was accom- 
panied in Pg jo eg eal rr. F, army C.E., oe Reap rt 
engineer, Mr. Cockburn, traffic superintendent, and other officers 
0° the South-Eastern Company, ” . 











NOTES AND MEMORANDA. 


THE easiest way to burn stumps of trees is to use a sheet iron 
chimney, big en in diameter to fit over the largest stump, and 
some six feet in height. An opening near the bottom answers for 
a door, The stump should be set on fire by placing around it some 
kindling wood inside the chimney, and the latter will produce a 
draught which will materially hasten the burning of the wood. 

AccoRDING to Mr. Gobley,. the following is the chemical com- 
position of the brain :—1. The cerebral matter of the brain of man 
contains eighty per cent. of water. 2. It contains two albuminous 
su ces, one soluble in water and resembling albumen, the 
other insoluble in water, and for which the author proposes the 
name cephaline. 3. The fatty matter of the brain is formed chiefly 
of cholesterine, lecithine, and cerebrine ; it contains also traces of 
olein and margarin. 4. The brain contains the usual salts and ex- 
tractive thatters of the animal economy, of which a part are soluble 
in water and alcohol, and a part are soluble in water but insoluble 
in alcohol. 5. During putrefaction the cerebral pulp furnishes 
various products, among which are found oleic, margaric, butyric, 
glyceric, and phosphoric acids. 

NOTR’S Baga of silvering mirrors, which has recently been 
very favourably reported upon by a committee of the Société 
d’Encouragement, is described as follows —He flows over the 
surface of the glass to be silvered solutions of nitrate of silver and 
tartaric acid, by the interaction of which a deposition of metallic 
silver is effected. In twenty minutes the deposition of silver com- 
mences, and within an hour it is complete. He then washes the 
silvered surface with distilled water, and sprinkles over it a dilute 
solution of the double cyanide of mercury and potassium, the effect 
of which is to liberate a portion of the silver, and to form with the 
balance a very white and strongly adherent amalgam of mercury 
and silver. The surplus liquid is then poured off, the surface is 
washed, dried, and finally coated with varnish to protect it from 
destruction by friction. 

Pror. BirrceR recommends the following as the simplest 
method of giviag paper and wood surfaces a crystalline coating :--- 
Mix a very concentrated cold solution of salt with dextrive, and 
lay the thinnest possible coating of the fluid on the surface to be 
covered by means of a broad, soft brush. After drying, the sur- 
face has a beautiful, bright mother-of-pearl coating, which, in 
consequence of the «lextrine, adheres firmly to paper and wood, 
The coating may be made adhesive to glass by doing it over with 
an alcoholic shellac solution. The following salts are mentioned 
as adapted to produce the most beautiful crystalline coating, viz.: 
sulphate of magnesia, acetate of soda, and sulphate of tin. Paper 
must first be sized, otherwise it will absorb the liquid and prevent 
the formation of crystals. Coloured glass thus prepared gives a 
good effect by transmitted light. 

Many unsuccessful attempts have been made to nickel small 
articles by boiling, just as pins, hooks and eyes, Xe , are silvered or 
tinned. The American Manufacturer states, a Nuremberg chemist, 
named Dr, Kayser, has succeeded in coating metals with an alloy 
resembling German silver, thus giving them a handsome finish, and, 
making the surface more durable and permanent than that of tin 
or silver. He first melts together one part copper and five parts 
pure tin—preferably the Australian. The alloy is granulated as 
usual, but not too fine, and then mixed with water and tartar, as 
free from lime as possible, into paste. To each 200 parts of the 
granulated alloy is added one part ignited oxide of nickel, and the 
articles are laid init. After boiling a short time they become 
beautifully silvered. Some fresh oxide of nickel must of course 

added from time to time. Brass and copper articles can easily 
be silvered in this manner without gprs preparation ; those of 
iron must first be copper plated. By adding some carbonate of 
nickel to the above bath, or to a common white bath, and boiling, 
a coating richer in nickel is obtained, and darker, varying in colour 
from that of platinum to a blue black, according to the amount of 
nickel salt added. 

THE bell presented by Mr. Henry Seybert to Philadelphia has 
been placed in Independence Hall, and was rung for the first time 
onthe 4th'of July. It weighs 13,0001b., counting 1000 1b. for 
each of the original thirteen colonies, In making it 100 1b. was 
taken from each of the four following cannon—one gun captured 
from Sn at Saratoga, one used under Gates at the Battle of 
Bemis Heights, and one from the Union army and one from the 
Confederate forces at Gettysburg. The remaining metal was fresh 
from the mines. It is 7ft. high, and measures 23}ft. around the 
lip. The clapper is polished nickel-plated, and weighs 300 lb. 
Around the top of the bell is the inscription, ‘‘Glory to God in 
the highest, and on earth peace, good will toward men.” Just 
below are the following words—‘‘ Presented to the City of Phila- 
delphia, July 4, 1876, for the belfry of Independence Hall, by a 
citizen.” On the other side is a coat of arms and an eagle, with 
the olive branch under one foot, and a bunch of arrows under the 
other, with the words, ‘‘ E Pluribus Unum” above. Over all are 
thirteen stars, representing the thirteen original States. On the 
base of the bell is the inscription, ‘‘Proclaim liberty throughout 
the land and unto the inhabitants thereof.” A band of stars, 
thirty-eight in number, representing the preserit number of United 
States, encircles the bell just above this inscription. 

Ir has long been known that acetylen copper is a very dangerous 
copiers, denotating on the slightest percussion, and, worse than 
all, forming spontaneously on the copper pipes formerly employed 
to convey illuminating gas. Recently another salt of copper has 
been prepared, which forms, when mixed with chlorate of 
potash, an explosive which may be used to fill percussion caps, 
torpedoes, &c. To a solution of sulphate of: copper is added 
enough hyposulphite of soda in solution entirely to destroy 
the blue colour. Tetrathionate of the suboxide of copper is formed 
and dissolved in excess of hyposu!phite of soda, To another portion 
of the blue vitriol solution, aqua ammonia is added, until the blue 
precipitate, at first formed, dissolves to a dark blue solution of 
ammonio-oxide of copper. The two solutions are now mixed ; 
aud after long standing a violet coloured salt crystallises out of the 
beautiful blue liquor, and it is this salé which becomes explosive 
when mixed with chlorate of potash. The Polytechnisches Notizblatt, 
in which the above appeared, does not state the composition of the 
violet salt above referred to, or the probable reason of its explo- 
siveness, whether due to the nitrogen imparted to it by the 
ammonia, or to the large excess of sulphur, which latter substance, 
it is well known, when in a free state forms with chlorate of 
potash a mixture that detonates by percussion. 

TuE following on the first American canal is from the Lebanon 
Times :—The Union Canal extends from Middletown, on the Sus- 
quehanna River, to Reading on the Schuylkill River, being 
seventy-nine miles in length, with a navigable feeder seven miles 
in length. There are fifty-four locks on tne east, with a descent 
of 307ft., and thirty-four locks on the west, with a descent of 
193ft. There is a tunnel north-west of town 729ft. in length, cut 
in the solid rock, through which water was obtained from the 
Quitiaphilla and Swatara creeks, although other streams have 
been tapped. The first survey was made in 1762; by David Ritten- 
house and Dr. William Smith, although its feasibility is said to 
have been suggested by William Penn as early as 1690. In 1764 
operations were commenced, and after many discouragements and 
financial disasters, were completed in 1837, when the tirst boat, the 
Alpha of Tulpehocken, passed Lebanon cn its way westward. 
Identical with the completion and operation of this maritime 
highway the material prosperity of the country, and especial: 
Lebanon, dates. The population increased, business emul, 
and to it belongs the honour of laying the corner stone of the 
prosperity of those sections which it traversed. It has lost the 
prestige of its commerce and importance, but is still a line of 
cheap t rtation for coal, lumber, iron ore, iron, and other 
manufacturing material. The railroads have led it in the 
popular sense of quick transportation, but it forms a prominent 
ed in the history of the Lebanon Valley, and as such will always 

held in grateful remembrance, 








MISCELLANEA. 


THE copper mines of Newfoundland are being developed with 
great success, and large deposits of lead have been discovered. 

THE Birmingham Town Council on Tuesday obtained the royal 
assent to their impro + scheme, after having inserted a clause 
in the bill excluding certain property belonging to Mr. Izod, who 
successfully op in the proceedings before the committee of the 
House of Commons the corporation’s intention of compelling him 
to relinquish the possessien of that property, 


Tue Lord Mayor of York, and some members of the Ouse 
Navigation Committee, accompanied by Sir John Coode, have 
made an inspection of the river Ouse below Naburn Lock, and the 
York Herald says the latter gentleman is to make a report as to 
the best means of improving the navigation of the river, so as to 
enable vessels of larger burdens to be brought up to York than is 





_the case at present. 


Tur breakdown in the machinery of the Orontes troopship is, 
says the Portsmouth Times, very serious. Mr, Steel, of the 
Admiralty, inspected it on Thursday, and found the piston of the 
low-pressure cylinder broken into fragments, the liner of the 
cylinder split, and the cylinder itself cracked. The Orontes left 

olyhead in tow for Birkenhead, where the repairs will take a 
month or six weeks to complete. 

A PARLIAMENTARY return just issued shows that the total 
amount paid for maintenance from the foundation of the British 
Museum, in 1753, to 31st March, 1875, was £3,621,730 14s. 6d. ; 
the amount expended in purchases was £1,070,934 3s. 4d.; total, 
£4,692,664 17s. 10d. Of the above amounts there was paid from 
parliamentary funds (inclusive of about £112,394 received as 
dividends on £30,000 Consols, the Museum invested fund), 
£4,496,852 14s, 6d. Between-October, 1804, and the close of last 
year, no less than 29,721,355 persons visited the Museum. 


THE new outlet locks from the Chesapeake and Ohio Canal to 
the Potomac river have been completed, and a boat passed from 
the canal to the river and then returned to the canal. The mode 
of operating this outlet is entirely new, being the only work of the 
kind in the United States, and is considered a great feat in engi- 
neering. The elevation to be overcome is 40ft, Under the old 
system it would require eight locks and not less that fifty minutes 
to passa boat through. With the present arrangement the boat 
is passed directly from the canal into a large caisson filled with 
water, the caisson, resting on trucks, runs down an inclined plane 
to the river in less than six minutes. The weight of the caisson 
and boat is about 350 tone. The work, constructed under the 
supervision of Mr. W. R. Hutton, engineer, has already attracted 
the attention of many of the best engineers in the country. 


THE Commissioners of the Caledonian Canal state, in their 
seventy-first report, that in the year ending the 30th of April, 
1876, the navigation suffered no interruption from ice, nor was it 
disturbed by any serious floods, The works were efficiently main- 
tained, but several repairs and new works of some importance must 
now be undertaken. The year’s receipts amounted to £6741, or 
£671 more than in the preceding year. But, owing mainly to the 
necessary purchase of a new iron steam tug at the cost of £2150, 
the expenditure amounted to £9307, or £2243 more than in the 
preceding year. This has more than absorbed the £2505 which was 
the balance at the bankers at the beginning of the year 1875-76, 
There were 1817 passages through the canal, or on parts of it, in 
the year. The navigation of the Crinan Canal also was maintained 
during the year without interruption. . The receipts reached £5057, 
showing an increase of £222; and the expenditure was £4341, an 
increase of £187. There was a balance of £1716 at the bank at the 
end of the year. 

Tur South Staffordshire and East Worcestershire Mining 
Institute had its annual excursion on Tuesday, Wednesday, and 
Thursday, in last week, On the morning of the first day a party 
of the members accompanied by the president, Mr. T. Latham, 
and the secretary, Mr. Alexander Smith, C.E., left Dudley by 
train for Oxford. In the evening they went on to London, where 
they spent the following two days. On Wednesday morning a visit 
was paid to Westminster Abbey, and afterwards to the School of 
Mines, where the principal curator, Mr, Trentham Reeks, went 
over the Museum of Practical Geology with them. The party went 
afterwards by special steamer to the Crosswell pumping station of 
the Metropolitan Main Drainage Works, and inspected the engines 
and appliances. The Royal Arsenal at Woolwich was the next 

oint, The Abbey Mills pumping station of the Main Drainage 
orks was visited on Thursday. Mr. Bazalgette met the party 
there and gave them every explanation ~~ could desire, A visit 
to Kensington in the afternoon completed the very full programme 
which the secretary had secured for the excursion. 


THE Vanguard, it is announced, will be sold as she lies on the 
Kish Bank, on the following conditions :—Two-thirds of the pur. 
chase money to be paid within fourteen days of acceptance of the 
offer, and the remaining third within six months. The whole of the 
articles, including money and plate recovered from the wresk, to 
be the property of the buyer. The buyer is to engage to offer to 
the Government, and the Government engages to buy of him, all 
the guns, projectiles, anchors, and chain cables which may be 
brought from the Vanguard to Kingstown or to any harbour in the 
kingdom uninjured, except by the action of the water, at the price 
of £250 for each of the ten 12-ton guns, £68 for each of the four 
64-pounders, £23 for each of the four 12-pounder guns, and £20 for 
the one 9-pounder gun; £5 for each of the 9-in. gun projectiles, 
£20 for each ton of brass pieces for projectiles, £2 9s. per cwt. for 
each of the two 85 cwt. anchors, £2 9s. per cwt. for the one 75cwt. 
anchor, £1 3s. per cwt. for the other anchors, £1 1s. 6d. per cwt, 
for the 75 tons of chain cable. The buyer must undertake to 
remove the masts to the satisfaction of the Trinity Board by Octo- 
ber 1, 1877. Should he fail to do so the Government is to be free 
to remove them at the buyer's expense, 


WHILE we are complaining in this country of a shade tempera- 
ture of 95 deg., they have been enjoying 103 deg. in the United 
States. A trial of agricultural implements in connection with the 
Philadelphia Exhibition took place during the last week in July, 
at Mr. Shanks’ farm. We learn with regret from The Field that 
Messrs. Aveling and Porter’s engineer in the States suffered 
severely, narrowly escaping with his life. ‘‘In such weather,” 
says our contemporary, “it is trying enough to sit still in the 
shade ; how much more to hurry about all day urder an umbrella ! 
Were such periods the rule instead of the exception, even the restless 
activity of the Americans would succumb, and work would be 
arranged more as in India, viz , at early morn and in the evening. 
Indeed, whilst pursuing our work under the gjare of a noontide 
sun, we were disagreeably reminded of the danger incurred by the 
seizure of a fellow countryman—Messrs. Aveling and Porter’s head 
engineer—who, feeling unwell, but not liking to make a fuss or 
give in, suddenly fell from his chair, and for many hours was quite 
insensible and in great danger. Everything was done for the poor 
fellow, and by great care and attention he was brought round, and 
regained partial consciousness — the night. The most approved 
treatment for sunstroke is to lay the patient on a bed in a nearly 
flat position, give all the air that can be obtained, and apply ice 
or cloths wetted with ice water to the head and wrists, The pulse 
for many hours was about 120, and it was pitiable to watch the 
convulsive twitchings of the muscles and the restless movements 
of the body, although the patient is perfectly unconscious ; at 
intervals pieces of ice were piiend between the lips. Not only is 
the danger of a fatal issue great, but the greatest le care is 
necessary for a long time after such an attack. The shock to the 
brain is so great that the’patient is liable toa relapse. We are 
glad to report a very favourable recovery, and the patient was so 
much better on the Saturday evening that he was able to bear the 
journey to the Centennial grounds, where he will be carefully 


looked after at the British Commissioner’s quarters,” 
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BENNIE’S PATENT VERTICAL RETORTS. 


MESSRS. BENNIE AND CO., GLASGOW, ENGINEERS, 
(For description see page 119.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque 
BERLIN.—Asuer and Co., 5, Unter den Landen. 
VIENNA.—Messrs. Geroip and Co. 
LEIPSIC.—A. TwieTMeveER, , 
NEW YORK—TwHe Wittmer and Rogers News Company, 
31, Beekman-street. 
ARAL es creme RE RON 


TO CORRESPONDENTS. 


*,* In order to avovd trouble and confusion, we find it necessary to 
inform correspondents that letters of Sovby. onirecey & Oe 
public, and intended for insertion in this must, in all 
cases, be nied by a large envelope legibly directed by the 
writ’ to Mmea, bud bearing ok postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 


these 

*," We cannot undertake to return drawings or manuscripts ; we 

must therefore request correspondents to keep copies. : 

*,* All letters intended for insertion in THt ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

8. W.—1 lb. on the square inch for every 2ft of depth. 

A Twetve Years’ PurcHaser.—See Spom’s “ Workshop Receipts.” 

T. F.— We venture to think that you are mistaken. Wedo not publish such 
notices as you refer to in your letter of the 12th inst. 

I. M.—The projection on the side of the tube does not affect the load on the 
piston in any way. See any elementary treatise on hydrostatics. 

A Constant Reaper.—We must refer you fora reply to your question to 
Messrs. Eastons and Aaderson, Erith, engineers to the Royal Agricultural 


iety, 

T. M.—Jf you will refer to the Secretary of the Institution of C vil Bagi " 
25, Great George-street, you will, doubtless, obtain the information you 
require in a moment. 

A. U.— We believe you ave mistaken. We can find no reference to ships of the 
kind ia our back volumes. At page 318, vol. 40, you will jind a drawing 
of a Chinese gunboat. 

CoALBROOKDALE.—We do not know of any metal which will wok asa con- 
necting rod head without lubrication in steam. Perhaps some of our readers 
can supply the information you need. 

W. H. B.—We really could not spare space to explain the theory of the 
injector. It is dealt with in every text-book of the steam engine now-a-days. 
> will fad an article replying to your questions at page 417 of our last 

ume. 

J. J. B. (Smallbridge).—The gain to be had from working high-pressure 
steam is due solely to the en.ployment of that steam expansively. High-pres- 
sure steam, per se, ps esses no alvantage over low-pressure steam worth a 
moment's consideration. 

G. H. F.—There is no price book which will precisely answer your pu 5 
Several are published, however, and you cannot do better than apply to a 
publisher of scientific works for a list, awl then select for yourself what is 
most likely to suit you 

A, 8. (Smethwick).—Stoney “On the Theory of Strains,” Cargill *‘ On Roof, 
Bridge, and Girder Work.” Bither of these wirks will suit your purpose, 
but there are at least a dozen cxrellent works of the kind at various prices, 
which you can obtain through your bookseller. 














EXCAVATING MACHINES, 
(To the Bditor of The Engineer.) 
Sir,—Can any correspondent oblige me by saying where I can see in 
— an ting hine in operation ? ‘ R. W. 
Skipton, August 17th. 





SUBSCRIPTIONS. 

Tae Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) :— 

Half-yearly (including double nwmber).. .. .. £0 148. 6d. 
Yearly (including two double numbers).. +. «. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exainese is registered for transmission abroad, 

Cloth Cases for binding Tue ENGineerR Volume, price 2s. 6d. each. 

The following Volumes of Tak Exotneer can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 37, 38, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
recei at the following rates. Subscribers paying in advance at the 
following rates will receive Tae ENGtneer weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 


Remittance by Post-office Order. — Australia, Belgiu Brazil, British 
Columbia, British Guiana, Canada, Cape of Good — mmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Mal 


Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Po Roumani rland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge 1s ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with alt practical re- 
gulority, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNoT BE INSERTED UNLESS DetivereD Berore Six o’cLocK on 

murspay Evenine 1x gach Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addvessed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tae Exaineer, 163, Strand, 











DEATH. 


On the 11th inst., at Broadstairs, Isaac Watts, C.B., late Chief Con- 
structor of the Navy, aged 79. 
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THE LONG ASHTON RAILWAY ACCIDENT. 

On the 27th of July the train known as “The Flying 
Dutchman” ran off the rails at a place called Long 
Ashton, betwe2n Bristol and Exeter. The driver and 
fireman were both killed, and several of the ee 
were seriously injured. The coroner’s jury empanelled to 
investigate the circumstances pronounced their decision on 
Tuesday. The verdict deserves to be placed on record as 
possibly the most remarkable ever pronounced in connec- 
tion with a railway catastrophe. It runs as follows:—“ We 
find thatthe deaths of James Randail and William Duns- 
combe, on the 27th July last, were caused by an accident on 
the Great Western Railway ; that such accident arose from 
the defective condition of the permanent way at and near 
the site of the accident, which condition was not suffi- 
ciently good for the safety of the trains travelling at a 
high rate of speed, and it appears to the jury that great 
blame is attributable to the officers of the company n- 
sible for the state of the permanent way; but upon whom 
the weight of blame shall ery rest there is not 
sufficient evidence to show. It appears to the jury that 
there ought to be stricter instructions given to the 
inspector and gangers as to their duties.” 


This is nearly tantamount to a verdict of manslaughter, 
and places the (ireat Western Railway Company in an 
extremely awkward position. It is not we 
should notice the evidence given in detail; but it is proper 
that certain facts should be explained. The Flying Dutch- 
man—properly so called—was originally run by the Great 
Western Company as far as Bristol only. At that point 
the Great Western engine was removed, and the train was 
transferred to the officers of the Bristol and Exeter 
Railway Company, who ran it to Exeter with their own 
engine. Some months since the Bristol and Exeter line 
was transferred to the Great Western Company, who 

roceeded to lay down a third, or narrow gauge, rail, 

he system of working remained unaltered, however, the 
section between Bristol and Exeter being worked as 
before by engines previously belonging to the Bristol and 
Exeter Railway Company. In point of fact, if the accident 
had occurred a few months ago, the Great Western 
Company would have been in no way responsible. So 
much premised, we may proceed to explain that 
the laying of the third rail unsettled the road, and to this 
unsettling the accident was apparently in some sense due. 
The Flying Dutcaman is the fastest train in the world if 
we deal. with average rates; but there is reason to believe 
that numerous trains—for example, on the Great Northern 
Railway-—are run for many miles|at speeds quite as great as 
anything attained on the Great Western Railway. It may 
be taken as proved, therefore, that there was really nothing 
abnormal, as some persons are disposed to think, about the 
speed of the Flying Dutchman. In cther words, its 
maximum velocity was beyond question quite within the 
limits of safety, provided the road and the rolling stock were 
in good order. As regards the carriages, we believe that 
no fault can be found, but we cannot admit as much with 
regard to the engines. From Paddington to Bristol the 
trains aré worked by broad gauge engines of the Great 
Britain type. These engines have four leading wheels 
all with flanges, and not arran, in a bogie 5 a single 
pair of driving wheels 8ft. in diameter, without flanges; 
and a re. Ws pair of trailing wheels, of course with flanges. 
The cylinders are 18in. in diameter and 24in. stroke, and 
no engines in the kingdom enjoy a — reputation for 
steady running and keeping on the road. The load on the 
driving wheels is about 13 tons, we believe, which cannot 
be regarded as excessive in the P e-oarys day. The Bristol 
and Exeter engines designed and built many years ago, b 
Mr. Pearson, are of a very different class; they are tan 
engines, with a four-wheeled bogie under each end, and a 
single pair of driving wheels 9ft. high, nearly about the 
centre of the length of theengine. The cylinders are inside 
and 18in. by 24in. The centre of gravity of these engines 
is high, and the load on the driving wheels, which are 
made without flanges, amounts to the enormous weight of 18 
tons. We confess that we cannot regard this type of locomo- 
tiveas suitable for its intended purpose. No engineer would 
venture to run a narrow gauge tank engine, of similar 
construction, at a high velocity; and we believe that most 
of our readers will agree with us that a broad gauge engine 
of the kind- required an exceedingly good road. Bogi 
engines have always a tendency to roll, from what may 
termed the flexibility of their connections, and a short based 
bogie is more likely to jump than a single pair of leading 
wheels held steadily down to the road by stiff springs. It 
was above all necessary that an engine of this kind should 
be kept in perfect order. Now it is indisputable that, 
before the transfer of the line to the Great Western 
Company, the rolling stock was allowed to “get 
down.” Anyone who has travelled on the Bristol 
and Exeter line will agree with us when we assert 
that the condition of the carriages was, as regards internal 
accommodation at all events, simply disgraceful, while 
the engines were not quite what they should be. 
We ourselves saw last year one of the express locomotives 
to which we have just referred running with two spokes 
completely broken away from the rim of one driv- 
ing wheel, and without a patch; a steam gauge 
was hardly to be found on a single engine, and 


various other defects were manifest to the practical 
eye. No doubt the moment the Great estern 
Company got possession they began to ameliorate a 


condition of affairs inseparable, perhaps, from the position 
in which the Bristol and Exeter Company were placed. 
The engine which ran off the road at Long Ashton was, it 
appears, thoroughly Sas a very short time since; and 
it was, we have little doubt, in as good condition as might 
be. But it is difficult to imagine that this condition was 
the best possible, or, in short, that so antiquated 
a machine could be used with perfect safety at 
a high speed. It may be urged that the Iron 
Duke, Great Britain, Lord of the Isles, &., were 
quite as old. But it must be remembered that these 
are tender engines, remarkable for their steadiness and 
safety, while tank engines are at the best of times much 
more trying to a line and less safe at high velocities. 
In one word, we cannot resist the conclusion that the 
Long Ashton accident was due in great measure to the 
unsuitability of the engine for its intended purpose, and 
we venture to recommend the Great Western Railway Com- 
pany either to send their bogie —_— to the scrap heap 
or to confine their use to some slower traffic. The first 

lan would prove the cheapest in the long run. The engines 
te done good service; they have paid for themselves. 
They are very helpless on heavy inclines and in bad 
weather, and 18 tons on a single pair of drivers is enough 
to ruin any permanent way. 

A great deal of useless argument—we cannot call it 
reasoning—was used to prove that the permanent way was 
in very fair order on the Bristol and Exeter section of the 
Great Western Railway. If it were granted that the 
engine and the road were both in perfect order, we should 
also be compelled to grant that the engine left the rail 
without any cause; but it is well known that not only a 
cause, but a powerful cause, must come into play before a 
heavy engine will run off a road. It is useless, however, 
to theorise on this point. It was admitted that there were 





not men enough available to keep the road in perfect order, 
that the gangers had been short of materials, and that the 





road had been unsettled. Captain Tyler found no fewer 
than six rail fastenings loose in a distance of 88 yards, just 
where the train ran off. The rail did not bed well on the 
ae timber, and that did not bed well on the 
t. The engineers of the company thought the road 
was “ quite good enough for the pnt Of course they 
did, or they would have ran more slowly. We have no 
doubt that the road would have carried with safety a 
different engine ac 60 miles an hour; but 18 tons on a 
single pair of drivers at 60 miles an hour are an awful trial 
for any road. It is certain to find out the weak places. 
The lesson to be drawn is very simple. The Flying 
Dutchman has already been off tte linemore than once, 
and it is evident that as like causes lead up to like 
results, it will be unwise to travel by that train 
until the Great Western Company provide a road 
and an engine suitable for a high speed. The longi- 
tudinal system has much to recommend it, but it 
is, after all, a weak road, and not well adapted for 18 
tons load. The public may, however, rest assured that 
there is nothing dangerous per se in the velocity at which 
the Flying Dutchman is driven. The danger lies in a 
bad road and in the use of engines which render it almost 
impossible to keep the road good. It is satisfactory to 
know that there is nothing mysterious about the Long 
Ashton accident, and we venture to think that the engi- 
neers of the Great Western Company will lose not a 
moment in taking the precautions necessary to prevent a 
repetition of the calamity which has recently brought a 
popular train into extreme disfavour. 


DRAINAGE OPERATIONS AT FERRARA, 

Ir has been stated, on excellent authority, that the most 
expensive manner of obiaining land is to reclaim it from 
the sea, and we could adduce several examples, from our 
own experiente, to corroborate the statement. Rut in these 
instances, as well, probably, as in all those which constitute 
evidence of the truth of the assertion, the land reclaimed, 
or attempted to be reclaimed, has not only been situated 
below the level of the sea, but actually covered by its 
waters at every rise of the tide. The reclamation of land 
in this unfavourable position can only be accomplished by 
expelling the original possessor and wresting from its 
grasp the territory once under its sway. We are not at 
present alluding to mere embankments, and the recovery 
of insignificant portions of the foreshore of either the sea 
or rivers, but to the reclamation of land on a large scale. 
Marshes and !and completely water-logged may be below 
the sea level, but yet very favourably situated, in other 
respects, for reclamation. In some cases it may never 
have been washed by the sea, and in others, although 
originally covering it, the sea may have receded, leaving it 
in a saturated and worthless condition. The recla- 
mation of land, when it can be effected by the simple 
removal of so much water from its surface, does not present 
any very serious difficulty, It is true that pumping is an 
operation entailing considerable additional expense, but 
not necessarily introducing formidable obstacles of an 
engineering character. Moreover, in these cases, there is 
comparatively little or no risk. It isa simple matter of 
estimate and calculation, and when the work is once 
accomplished, it is finished for good and all. Very different 
is the nature of the undertaking, when the land has not 
only to be reclaimed, in the fullest sense of the term, frora 
the sea, but after the reclamation is effected, constant 
expense, supervision, and risk are the consequences of the 
temporary success of the enterprise. 

Recently, some very extensive draining and reclaiming 
operations have been in progress in the province of Fer- 
rara, in Italy. These have already been referred to in our 
columns, but not so fully as the matter deserves. The 
lowest portion of this territory contains some three hun- 
dred aaeee miles of excellent soil, consisting chiefly of the 
alluvial deposits of the river Po. In consequence of the 
level of this land being between 3ft. and 4ft. below that of 
the lowest tides of the Adriatic, it has until very lately 
remained in an unproductive and uncultivable condition. 
About four years ago a company was formed, with a joint 
English and Italian directorate, for the purpose of draining 
a part of this valuable land and utilising it for agricultural 
purposes. The area selected contained the large number 
of 120,000 acres, and one of the first operations was to 
intersect it in different directions by a complete system of 
canals, The width of these at the bottom varies from 
26ft. to 175ft., according to the volume of water discharged 
into them, and their slope or inclination aversges 4in. to 
the mile. The latter breadth is that given to the principai 
canal, at the head of which is situated a building con- 
taining in its length of nearly 300ft. the necessary stores 
and workshops, ten tubular boilers, four steam engines, 
and eight centrifugal pumps by Messrs. Gwynne, of Ham- 
mersmith. These pumps are, we believe, collectively the 
largest and most powerful hitherto constructed. 

n judging of the ultimate success of an enterprise of this 
nature and magnitude, it must be considered not only from 
a mechanical, but also from an agricultural point of view. 
Is it possible, in the first place, to get rid of and keep down 
the water, and, supposing this indispensable step to be 
accomplished, will the produce of the land thus given to 
cultivation pay the cost of its redemption? The centri- 
fugal pumps in Ferrara can discharge between six and 
seven thousand gallons of water per second; and as they 
have so far, without always working with their maximum 
effect, kept the water down to the proper level, there is no 
fair reason to doubt the efficiency of the mechanical power. 
The agricultural success of the project we are briefly 
noticing cannot be at present positively predicted, as no 
portion of the land is yet under tillage; but from the 
results obtained on land of the same description, similarly 
situated and similarly reclaimed, there would appear to 
be no doubt of the productive value of the soil. Expe- 
rience has shown that hemp always gives an excellent crop, 
and wheat yields about thirty-five bushels to the acre. 
Most unfortunately for the living creatures in this district, 
there is one serious drawback, which, unless removed, 
threatens to assimilate their ition to that of the 
“ Ancient Mariner.” In spite of the incalculable quantity 
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of water all around, the quality is of such a character that 
it is no metaphor to say that there is “ not a drop to drink.” 
On an estate of such itude steam power will be used 
for plonghing, and for all the purposes to which it can be 
profitably applied, and thus, for some time at least, the 
number of cattle will be small. Eventnally, however, they 
will have to be introduced in large numbers, or the fertility 
of the soil will suffer, and drinkable water must be pro- 
vided for them. The company have already purchased 
fifty thousand acres, and the product, at a low estimation, 
ought to return good interest for the capital invested. 
The enterprise is one which commends itself on account of 
its magnitude and boldness, and we trust soon to hear 
that it is successfully completed, and a source of remunera- 
tion to all those who have expended their talents, time, 
and money in its prosecution; but we have some reason to 
fear that a successful commercial result will ‘not be so 
quickly secured in this case as could be desired. 


FACTORY. INSPECTION IN THE BLACK COUNTRY. 


Ina ——- which occupies a conspicuous eminence 
about Brierley Hill, on the southern fringe of the Black 
Country, was written that bit of pure pathos in simple 
verse with which, under the title of “The Beggar’s Peti- 
tion,” many of us were in our younger days familiar. 
“Pity the sorrows,” not “of a pvor old man,” but of a sub- 
inspector of factories in the Black Country, is the appeal 
which seems to us to be running through the whole of the 
report now’ being circulated by Mr. Blenkinsopp, the sub- 
inspector for the West Bromwich district, and which is 
embraced in the greater report from the chief inspectors, 
Messrs. A. Redgrave and Robert Baker, to the Home 
Secretary. Mr. Blenkinsopp has to inspect ironworks and 
brickworks, amongst other places of employment, for con- 
venience called “factories.” Of ironworks, he says:— 
“ When I have caught a boy, the noise in the mills is so 
great, and so many children are illegitimate, or go by nick- 
names, that there is the greatest possible difficulty in 
obtaining the proper name and address, so as to sustain a 
prosecution. You may scream yourself hoarse, and then 
fail in ascertaining anything. Altogether inspection of 
iron mills is the most exhausting work imaginable; it is 
unsatisfactory, too, because it is often a failure. Boys run 
away only to return when Iam gone. Rollers have been 
known to send at night and fetch from their homes 
boys who had been sent away by me during the day.” 
But if it requires less strength of lung or less fatigue for a 
sub-inspector of factories to do his duty in a brickyard, it 
certainly does not require less display of tact of the 
Detective Field class. Mr, Blenkinsopp lays down that of 
all the more than 100 brickworks owners who in 1870-71 
promised him help in carrying out the Act which autho- 
rises his inspection, only about half a dozen have adhered 
to their promise. The hand of almost every man, woman, 
and child of the 16,000 people inhabiting Oldbury, the 
chief brickmaking place, is, he says, against him. “The 
moment,” he adds, “ I get out of the train news is sent to 
every brickyard, a watch kept, and the girls concealed on 
my approach.” Even if he should drive from a distant 
station by a circuitous route in a closed carriage, he can 
manage to get to one brickyard unknown. If he walks 
from the station he is discovered immediately. “ Perhaps 
a woman comes to the door of a house 100 yards ahead, 
sees me, dodges back, down her yard she goes, and by a 


‘short cut reaches a brickyard before me.” This effected, 


the reader will not be surprised the sub-inspector should 
add, “Then allis up.” Verily, this officer has to fight at 
long odds when employers and foremen, and parents and 
children, all combine to defeat his purpose. Illustrations of 
the subterfuges of the foremen are numerous and comical. 

Of the devices of the employers, nothing more complete 
is recorded than that of one firm, who, when the Act came 
into operation, “railed round their brickyard and put an 
old Irishman at the gate, who—says Mr. Blenkinsopp— 
always shammed to be deaf, or that he did not recognise 
me, and delayed me long enough to let the girls escape.” 
The temptation to employers is the cheap labour of the 
girls, and to the parents and children the comparatively 
high wages which that cheap labour nevertheless repre- 
sents. The real remedy, Mr. Blenkinsopp asserts, is for 
occupiers to raise their machinery, and have the clay deli- 
vered on to the tables by a travelling band or wheeled by men. 
At present all the clay when ground is in a deep hole, out 
of which men refuse to wheel it, and it is carried by girls, 
one of them carrying in a day enough to make 1500 blue 
bricks, each weighing 11 lb. Now that the bricks of 
Staffordshire are, as we understand, in abundant request, 
those prices must, we should think, be obtainable which 


- should justify the mechanical alterations in which consist 


the effectual remedy for all this duplicity, and Mr. 
Blenkiusopp a release from the “sorrows” which now claim 
the sympathy of a public who have compelled the passing 
of an Act which her Majesty the Queen, in her prorogation 
speech on Tuesday, referred to as “providing safeguards 
against painful experiments on living animals.” 





ENGLISH IRONMASTERS AND RAILWAY TARIFFS. 

ComPLaINts are being renewed of the difficulties which iron- 
masters in central England in particular experience, by reason of 
the high cost of railway transit to London. This is subjecting 
them to very great disadvantage with competitors in other dise 
tricts at home, and likewise in Belgium and Germany proper. 
They concede that they will have to pay the penalty of their 
inland position, but they argue that the penalty which is now 
demanded of them is excessively high. At the present rates 
hardwares manufactured in the Midlands can be conveyed from 
London to Australia at a price not greater than is required to 
take them by railway to the London Docks ; merchants can buy 
castings in Glasgow and convey them by water to London at prices 
under those required to take them the shorter distance by land. 
The same remark applies to the iron competition of Central with 
Northern England. Of this a notable instance has just come 
under our observation ; it is that plates, some of them sheared 
to pattern, are being bought in Middlesbrough and delivered 
free on board in the Thames at as low a price as £8 per ton. 
With such prices as this, it is impossible, Midland makers say, 
to compete so long as the railways enforce the rates which they 
now demand, Itis easy to understand thatthe quieter the trade, 





the severer becomes the disadvantage under which the central 
maker suffers from such a condition of things. There was a 
time, and that not long since, when North of England plates of 
the same class as those just quoted could not be got in London 
at less than £12 per ton. 


RAILWAY ROLLING STOCK. 

Ivy no single respect has the “art of travelling” been more 
highly cultivated than in the immense improvements which have 
of late years been effected in the manufacture of the passenger 
rolling stock of the leading railway companies of Great Britain. 
It is not many years ago, certainly not more than ten or twelve, 
since the third class carriages on some of our trunk lines were 
little better than box wagons or superior cattle trucks, the 
second class in few respects better than the class below, and the 
first class, confined little compartments with the very slightest 
possible pretensions to comfort of any description. In hot 
weather, such as the present, even the first class coaches were 
dusty, stuffy, and insufferably inconvenient, and the thirds must 
needs have been worse. In the depths of winter the third class 
travellers were void of any attention in the way of feet-warmers, 
nor was it considered at all necessary that the second class 
customers should receive any better accommodation. Now-a- 


days even the lowest class is attended to with the greatest of care. | - 


The third class carriages on all the great lines have cushioned 
seats, and, in some cases, carpeted floors ; the seconds of the 
Great Northern, and other companies which still adhere to the 
class, are fully equal to the firsts of ten years ago, and the first 
class carriages are fitted up with perfect upholstery and every 
appliance for the comfort of those who use them. And not only 
so, but we have now saloons in every express train wherein pas- 
sengers, for a slight additional fee, or on some lines without any 
extra payment, may be as much at ease as in their own drawing- 
rooms. Even Royalty is now more luxuriously attended to 
than ever, a remark which is suggested to us by a description of 
a splendid new saloon just finished by the Great Northern for 
the Prince of Wales. This carriage contains one large saloon 
divided in the centre by a sliding partition, and forming two 
compartments, upholstered in embossed morocco of a dark blue 
shade, relieved with crimson buttons and rich silk lace trimmings. 
In each compartment is a large sofa, fitted with pillows, and 
constructed from a design selected by the Prince himself, one of 
the advantages being that the sofas are, by a very simple arrange- 
ment, converted into beds. Several chairs are provided en suite, 
and in each compartmentis a richly inlaid table, of the Sutherland 
type. At each end of the saloon, or at one end of each saloon, 
when divided as stated, is an elegantly fitted lavatory, upholstered 
in light blue rep and morocco, There is likewise a small saloon 
outside one of the lavatories for the attendants upon the Royal 
traveller. The workmanship throughout is exquisite, and of a 
very artistic finish, both inside and out, 
on bogies, with an improvement of Mr. Stirling’s invention, the 
carriage throughout having been built under that gentleman's 
direction, as chief locomotive superintendent of the’ Great 





The xaloon is carried | 


Northern Railway, assisted by Mr, Griffiths, superintendent of | 


the carriage department, Further than this the force of this class 
of invention can hardly “farther go” at present, one would 
suppose, 








LITERATURE. 


Programme des cours de Mechanique appliquée et de Physique 
industrielle professés & UEcole des Mines de Liéye. Par V. 
DWELsHAUVERS-DuRyY. Mons, 1876. 





Tus is the first of a series of text books which are to con- | 


tain the substance of the lectures delivered by the author, 
as Professor at the School of Mines at Liege ; and as this 
volume only has as yet reached us, it is premature, and 
would be, perhaps, unfair towards the author to pronounce 
any definite opinion of what the merits of the entire 
work may be when completed. This first volume, which 
professes to treat generally of the kinematics of machines, 
is divided into three books. The first treats of all of those 
whose organs or parts are supposed absolutely rigid and 
inelastic, or kinematics proper, as applied to materials 
under this imaginary condition. The second book treats 
of machines in which such solids act upon liquid or gaseous 
substances, or are in turn acted upon by these; and the 
third concerns machines composed of such solid bodies as 
are actually found in nature, and subject, under the influ- 
ences of extraneous forces, to extension, compression, 
flexure, &c., and comprises, amongst these, belts or other 
wrapping connectors transmitting motion. This somewhat 
strange arrangement of subjects, the effect of which can 
only De fully judged of by examining the volume itself, 
possesses a certain air of novelty, and an appearance of 
pedantry, of scientific precision, and of abstract principles 
rought directly to bear on concrete mechanical problems ; 
but we greatly doubt, if we do not, indeed, go so far as to 
condemn the arrangement as possessing any real advan- 
tage. Indeed, it presents to the student much that is 
repulsive, and seems to us to introduce difficulties which 
do not exist in the usual forms in which the science and 
practice of machines is found developed in the works of 
the better class of English authors, such as Rankine, 
Willis, &. Who would expect, for example, to find 
very much of the theoretical and practical conditions 
which refer to metallic pistons, spring packing, valve 
gear, slide valves, lead and lap, and indicator dia- 
grams, treated of under the title of this second book, in 
which, by a certain constraint of usage in language, the 
steam, which most previous authors have viewed, and 
properly, as merely the medium by which a transformation 
of heat into work is effected, is considered as one of the 
elements of the machine itself. A well-advanced student 
already well acquainted with thermotics and with the 
physics of liquids and gases, and with clear general con- 
ceptions of the theory and mechanism of the steam 
engine, as well as of pumps acting upon gases, vapours, or 
liquids, may, no doubt, by these lectures have his thoughts 
sharpened and some of his notions brought into new or 
perhaps clearer aspects; but to one not possessed of this 
large stock of preliminary knowledge, it seems to us that 
this mode of treating the subjects comprised in our author's 
volume must prove irksome and laborious to follow, and 
but little profitable in result. Kinematics are best and 


most easily learned alone, and freed from all needless 
example or concrete detail, and in so general a form, that 
being learned, their application, like those of statics and 
dynamics themselves, can be applied in whatever direction 





, doubled, and all our industries have grown in proportion. 


he who has mastered this preliminary knowledge may 
require. 

The tendencies to bring knowledge already systematised 
in well-recognised forms into the lecture-room in some- 
what new dresses, if not in masquerade, characterises of 
late years more or less ‘the teaching of a good many of the 
continental technical schools. But the mixing of the 
abstract with the concrete and the practical, as here exem- 
plified, may suggest the appearance of rapid progress 
towards the practical end which all knowledge of machines 
must bear in view, but in reality cannot but retard the 
real and sound knowledge of the learner. Our author, in 
his “ Avant Propos,” rather raises the suspicion of learned 
trifling, several pages being here spent in discussing what 
may be the proper definition of a machine, without arriving 
at any better one than that given by Ampére, as quoted by 
the author. The illustrations of the volume are litho- 
graphs, very clearly drawn, but collected at the end of the 
volume, where reference to them is tedious and troublesome 
to the reader. 








THE BRITISH ASSOCIATION. 
(From our own Correspondent.) 

Gtascow is to be favoured this year as the meeting-place of 
the British Association, and the meetings will commence on the 
6th of September. Twenty-one years have elapsed since the 
Association last visited this city. At that time the savants met 
under the presidency of the Duke of Argyle, in the buildings of 
the old college in High-street. Many changes and much improve- 
ment have taken place in the commercial metropolis of Scotland 
in the interval. A fine new university crowns the prominent 
eminence of Gilmorehill, overlooking the West-end Park, and the 
old college has been converted into a railway station, into which 
will be introduced the bulk of the goods and mineral traffic 
brought over the systems of the Midland and Glasgow and 
South-Western Railway Companies. By the kindness of the 
University authorities, the various halls and class-rooms of the 
new buildings will be placed at the disposal of the Association 
for the meetings of the different sections. Since the last meet- 
ing of the Association here, the population of the city has in- 
creased by 300,000—or in other words, risen from 370,000 to 
670,000,.. While this extension has been going on, nearly a 
million pounds have been expended, under a special Act of 
Parliament, for pulling down and rebuilding the older portions 
of the city, and widening the ancient narrow streets and lanes, 
and besides this a large amount of money has been spent in 
attaining better general sanitary conditions. During the past 
twenty-one years the rental of the city has advanced from 
£1,362,000 to £2,922,000, the shipping owned on the Clyde has 
i The 
members of the Association will, therefore, find much to interest 
them outside its proceedings. 

It may be remembered that Sir Robert Christison was nomi- 
nated president of the Glasgow meeting, but he had to resign 
on the score of ill-health, and his place will be occupied by Pro- 
fessor Andrews, F.R.S., Belfast. The vice-presidents of the 
meeting are the Duke of Argyle, the Lord Provost of Glasgow, 
Sir William Stirling-Maxwell, Bart., M.P., Professor Sir William 
Thomson, Professor Allen Thomson, and Professor A. C. Ramsay. 
The presidents of sections are as follows :—Mathematical and 
physical science section, Sir William Thomson ; chemical section, 
Mr. W. H. Perkin; geology, Professor Young; biology, Dr. 
Wallace (the three departments in connection with this section, 
anthropology, zoology, and botany, and anatomy and physiology 
will be presided over respectively by Mr. A. Russell Wallace, 
Professor A. Newton, and Dr. J. G. M. Kendrick) ; geography, 
Captain Evans; economic science ard statistics, Sir George 
Campbell, M.P.; and mechanical science, Mr. W. C. Merrifield. 
All the sectional meetings will be held in the University buildings, 
with the exception of the geographical section, which will meet in 
the Queen’s Roums, this arrangement having been made with the 
object of providing for any exceptional attendance in the event 
of Lieutenant Cameron, and Professor Wyville Thomson, of the 
Challenger Expedition, being present. It was originally intended 
that on the evening of the 6th Sir John Hawkshaw, the Presi- 
dent of last year, should demit his office in favour of Professor © 
Andrews in the City Hall, where the laiter should deliver his 
inaugural address; but the Kibble Crystal Palace has since been 
fixed upon for the purpose, as it is much more commvdious, 
and will accommodate upwards of 5000 persons. The following 
are among the principal arrangements for the meetings:—On 
Wednesday, 6th September, meeting of the General Council at 
one o'clock, at the University, when the President will be 
formally elected; the President’s opening address at eight o’clock 
in the evening, as stated, in the Kibble Palace. Thursday, 7th, 
—Sections at eleven o'clock. A conversazione by the local com- 
mittee in the Palace, atid another given by the Philosophical 
Society at the Corporation Galleries in the evening. There will be 
a display of geological and scientific specimens at the latter 
meeting. Friday, 8th: Sections at eleven. A lecture at 
eight in the evening by some prominent member. Satur- 
day, 8th, will be devoted to excursions, pleasure and other- 
wise, for which the fine scenery of the Clyde and the 
numerous works in the district afford very ample scope. There 
will be an excursion by special train and steamboat to Loch 
Lomond, the largest lake in Britain, when the following gentle- 
men will invite guests from among the excursionists to luncheon 
at their country houses :—Sir James Lumsden, of Arden; Mr. 
Campbell, of Tilliechewan; Mr. Martin, of Auchendennan; and 
Mr. John Matheson, jun., of Cordale. A geological excursion 
will proceed to Finnick Glen and Ballagan, when, after their 
explorations, the geologists will be entertained to luncheon 
by Mr. Wilson, of Aiicheneck. Another party will proceed by 
special train to Wemyss Bay, where Mr. A. B. Stuart’s yacht 
will be in waiting to convey them on a dredging expedition in 
the Firth of Clyde ; and there will likewise be a dredging excur- 
sion on board the yacht of Mr. Duncan, of Benmore, who will 
also invite a party to dine at his mansion. The North British 
Wire Works at Coatbridge will attract another party, who will 
be hospitably entertained by Mr. Ellis, the proprietor. Still 
another company will visit Paisley and its thread and other 
manufactories, Sir Peter Coates doing the hospitable honours in 
their case. Besides all these excursions, yet another will take 
place by special train to Greenock, and thence by steamboat to 
Strachur. Many public works in Glasgow and district will 
receive visitors according to their special predilections. There 
will be a lecture to working men in the City Hall in the evening. 
Monday, 11th: Sections at eleven ; lecture in the evening at 
eight o'clock. Tuesday, 12th: Sections at eleven. The Lord 
Provost will entertain a party at dinner in the corporation gal- 
leries, and the local committee will give a conversazione in the 
Kibble Palace in the evening. Wednesday, 13th: Concluding 
general meeting in the palace at half-past two. Aconcert by the 
Choral Union in the same place in the evening. Thursday, 14th: 
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An excursion to Arran on board a steamer provided by Messrs. 
A. Laird and Co. An excursion to Rothesay and the Kyles of 
Bute by special train and steamboat. Three sailing excursions 
by invitation on board gentlemen’s yachts, of which they have 
offered the use to the committee. Vriday 15th: An excursion 
party, consisting of members and associates only, will start for 
the Highlands and islands of Scotland, the tour occupying about 
a week, Such in brief are the arrangements which have already 
been completed by the local committee, who have obtained a 
subseription amounting to close upon £700C as a guarantee fund 
to defray expenses, 

For the use and direction of visitors a “ Handbook to Glasgow 
and the Clyde, Scientific and Industrial,” is bing prepared 
under the editorship of Dr. W. G. Blackie, F.R.G.S. Members 
and associates will be free of the various clubs and libraries 
during their stay in the city, The committee have prepared a 
list of persons who are ready to let apartments at moderate 
charges to visitors who may not be invited to partake of the 
es vars 4 of friends or admirers, and arrangements have been 
made with all the hotels, by which their ordinary tariffs will be 
maintained during the meeting of the Association. Several. hun- 
dred illustrious persons, noblemen, and gentlemen have been 
invited to be the guests of citizens at their town houses. 
Among those are the Emperor and Empress of Brazil, Lieutenant 
Cameron, Major-General Sir Vincent Eyre, Sir W. G. Armstrong, 
Sir William Vernon Guise, Sir Bartle Frere, Lord Houghton, 
Professor Jung Milano, Major-General Sir Henry James, Sir 
Willoughby Jones, Dr. A. von Lassaulax, Breslau; Lord 
Lilford, Vice.Admiral E. Ommanney, Sir John Ogilvie, Lord 
Neaves, Dr, Augustus Patermann, Gotha; Right Hon. Lyon 
Playfair, and a long list of home and foreign celebrities. 

T had almost forgotten to mention that several very interesting 
exhibitions are being organised—natural history and archwology 
at the University ; natural history, textile fabrics, chemistry, 
machinery, and photography at Kelvingrove Museum ; zoology 
and botany at the Queen’s Rooms ; and geology at the Corpora- 
tion Galleries. Altogether the attractions of the meeting are 
such as, I should suppose, have rarely if ever been equalled. 








BENNIE’S PATENT VERTICAL RETORTS. 


At page 116 we illustrate a new and highly successful method 
of distilling shale, coal, and other minerals, patented by Mr. G. 
Bennie, of Glasgow. The general principle involved is very 
simple. The patentee uses a set of long vertical retorts, pre- 
ferably four, Figs, 1, 2,3, and 4, page 116, made slightly tapered 
or conical from the throat or neck of the charging filler at top to 
the larger discharging mouth at bottom. These are arranged in 
pairs, parallel transversely, and as close as their hoppers or flanges 
will allow within a rectangular heating chamber, with the lower 
mouth some considerable, distance above a set of hinged furnace 
bars below each pair of retorts, and sufficiently above a trans- 
verse passage to allow boxes on wheel frames to receive the 
ashes and remove them as shown. 

The lower mouth of each retort is closed by a mouthpiece 
attached to the lower end of a long central rod, having its upper 
end jointed to the free end of a lever keyed on to the centre of 
the spindle of the gas outlet valve, and worked within the top 
of the retort and throttle valve branch by a hand lever, so as to 
set and hold the lever by a spring catch and notched segment in 
any desired position to keep the discharge door close and the 
gas outlet valve open, or vice versa. This lower lid and rod 
carry a hollow tube concentrically round the rod, and rings made 
open or perforated at top, and closely perforated with holes all 
round from end to end; or otherwise this hollow tube may be 
made of a set of six or more long rods as a frame, covered 
with open or wide-meshed wire cloth, or wire spirally wound in 
reverse directions round the rods, to form interstices through the 
hollow or lattice tube, which allows the gases as they are evolved 
from the shale or other material being distilled at any part of 
the retort to pass freely into and up through the hollow tube to 
the top, whereas in other retorts, they escape through the 
outlet branch and pipe. The use of this hollow cage is the great 
feature of the invention, permitting, as it does, the free escape 
of gas from all parts of the charge. Each retort is fitted at top 
with a closing and charging door or lid, made gas-tight by an 
annular edge projecting down from its under outer edge into a 
groove formed in the top rim or lip of the hopper mouth ; these 
being jointed gas tight by fire-clay or other soft or liquid luting 
material. 

The retorts are charged full of the broken-up shale or other 
mineral into the annular space between their inner surface and 
the open central gas conducting tube from the bottom to the top 
of the latter, and are then heated through from the outside by 
the heat generated within the chamber at first. by coal, coke, or 
other fuel charged on to the hearth through the furnace mouth 
and closing doors in the middle of the opposite sides of the 
brickwork, and afterwards either wholly or partially by the 
residuary hot ash and solid unconsumed carbon discharged at 
outlet doors of the retorts after the hydrocarbon or oleaginous 
gases have all been distilled over ; but when these residues are 
not rich enough in carbon to so heat the chamber and retorts, 
they may be assisted from time to time by a charge of fuel 
through the closed doors before mentioned, 








So large a number of Warwickshire miners have seceded from 
the union that the allowance to widows and orphans, as well as 
sick ‘benefits and superannuation, have had to be temporarily 
suspended, 


Supply OF WATER IN Panis, &c.—Paris was formerly infamous 
for its poor supply of water, not of the very highest quality. It 
is now to be envied in both respects ; in a short time the magnifi- 
cent works which have been unser hand for a dozen years, and 
which have been spoken of in our.columns as they advanced, will 
be completed. In a fortnight’s time a new conduit will be com- 
pleted which will throw 30,000 cubic metres per diem into the 
great reservoir of Montsouris, which is constructed to hold 300,000 
cubic metres; which is equivalent to three days’ supply of the 
aqueduct of Arcueil. At the present time, in spite of heat and 
drought, the conduits of the Vanne and the Dhuys pour 70,000 
cubic metres of water per diem into the reservoir of Montsouris, 
and the new conduits will bring it up to 100,000 metres. Mr. 
Ville, inspector general of mines at Alger, has written an 
account of all the artesian wells in the colony of Algeria, from 
which we extract the following :—In the three provinces of Algiers, 
Oran, and Constantine, the number of wells finished is 613, their 
combined depths, being equal to more than 26 kilometres, they vary 
greatly in depth but are generally about 100 metres. In the pro- 
vince of Oran, one well has been pushed to the depth of 596 metres 
at great difficulty without any commensurable result. A curious 
circumstance was noted in the forming of this well; the increase 
of eo was 1 deg. in 17°55m. instead of the ordinary 
rate of 1 deg. in 30m., and no local peculiarity has been dis- 
covered to account for this. The 613 wells are supplied by eleven 
different sources, The total cost of construction, including the 
deep well above named, amounted to 2} million francs, or 95f, per 
metre, which is certainly a very moderate figure, 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents 





Grants and Dates of Provisional Protection for Six Months. 

2993. Improvements in the PerMANENT Way of Raitwavys, James Honiball 
‘Tozer, Salisbury-street, Strand, London. 

= — in Morive-powex Enornes, Andrew Higginson, 

verpool, 

2997, Improvements in ImpLewents for the gathering and cleansing of 
root crops, stone gathering, embankment making, and road grading, 
John Waugh, Bradford, Yorkshire. 

3001. Improvements applicable to heating and lighting purposes, James 
Whitestone, Upper Thames-street, London. 

8003. Improvements in the method of constructing GALVANOMETERS, 
Roland Harry Ridout, Monmouthshire. 

8005. Improvements in Stocks, employed in the manufacture of leather, 
Matthew Kitchin, Leeds, Yurkshire.—25th Judy, 1876. 

3011, Improvements in Borries, Jans, and other vessels used for con- 
taining liquids or other substances, and in the means or apparatus 
employed for stoppering the same, part of such invention having 
reference to the apparatus for forming the necks of bottles, jars, or 
other vessels, Samuel Gee, George Gibbs, and Frederick John Garnett, 
Leeds, Yorkshire. 

8013. Improvements in Orcan Pipes or Topes, Edward Griffith Brewer, 
Chancery-lane, London.—A communication from Gavioli and Company, 


8015. An improvement or improvements in Srapies for fastening wire 
oi and for other like purposes, Henry Sellers, Moseley, Worcester- 
shire. 

8017. Improvements in Ex.ecrric TeLecrapns, Samuel Parker Bidder, 
Mitcham, Surrey. i 

8019. Improvements in machinery or apparatus for FotpIno Paper, 
William Conquest, Tudor-street, London.—A communication from 
Stephen Davis Tucker, New York. 

8021. Improvements in apparatus for WasHING BaRRELS, Botries, and 
other vessels, Alexander Melville Clark, Chancery-lane, London,—A 
communication from Gustav Schock, New York.— 26th July, 1876. 

2744. An improved Ro.urr Skate, William Lloyd Wise, Chandos-cham- 
bers, Adelphi, London.—A communication from Mr, Napoléon Rebour, 
Paria, France, and M. Dévot. Paris —4th July, 1876. 

2890. Improvements in Reaping and Mowinea Macuings, Richard 
Hornsby, John Innocent, and George Thomas Rutter, Grantham, Lin- 
colnshire.—l4th July, 1876. 

2965. An improved Dress or Garment for Savino Lire in SHipwREcK or 
other similar emergencies, Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from Benvenuto Benedetto d’Al d 
Rome, Italy. —21st July, 1876. 

2979. Improvements in Ko.veErs for rolling special or figured iron and 
other materials, Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from Joseph de Buigne, Graz, Austria —22nd July, 1:76. 

3025. Improvements in Marine Steam Enoryes for driving screw and 
other propellers, Henry Burgess Young, Brixton, Surrey. 

30.9. Improvements in ARTICULATING and RaptaTino the Axes of RatL- 
way and Tram CarriaGEs, and in brakes connected therewith, in part 
applicable to other railway carriages, James Cleminson, Westminster- 
chambers, Victoria-street. London. 

3031. Improvements in Metatuic Pens, Enoch Edwards, Birming- 
ham, and Henry Shaw, Aston, Birmingham. 

8033, Improved apparatus for Burnine or Destroyine Noxious Gases or 
mephitic vapours, William fdward Newton, Chancery-lane, London.— 
A communication from Dr. Jules Felix and Frederic Moulin, Brussels, 
Belginm,—27th July, 1876. 

8035. Improvements in Sream Encrve and other motive power governors, 
known as ‘‘ Busse Governors,” Arnold Budenberg, Manchester.—A com- 
munication from Bernard August Scbiiffer and Christian Frederick 
Budenberg, Buckau, Magdeburg, Germany. 

£087. Improvements in A1mosPHERIC Brakes for railway and other car- 
riages and vehicles, Charles Cowdery, Montgomery. 

8039. Improvements in VENETIAN Biinps, Charles Thomas Wood Piper, 
Plymouth, Devonshire, 

3043. New or improved machinery for the manufacture of Screws, 
Thomas Rickett, Northfield, Birmingham. 

8045. Improvements in O1L-BURNING Stoves and apparatus connected 
therewith, William Robert Lake, Southampton-buildings, London,—A 
communication from Oliver Edwards, Northampton, Massachusetts, 





? 





.8. 
8047. Improved apparatus for TRansmMiTTING Motion to Drivina Banps 
and Traction Ropsx, John Good, Leeds, Yorkshire.— 28th July, 


1876. 

8049. Improved apparatus for Presstnc or Emposstne Bricks, QUARRIES, 
TiLes, and other analogous articles, Charles Henry Murray, Loman- 
street, Southwark. 

8055, Improvements in apparatus for Propucinc Heat by the combustion 
of gases or vapours, applicable for surgical and other purposes, Alex- 
anuer Melviile Clark, Thaneerydent, London.—A communicatiun from 
Claude André Paquelin, Paris. 

8057. Improvemenis in apparatus for Finisninc NEEDLES, Richard 
Bennett, jun., Redditch, Worcestershire.—29th July, 1876. 

8059. An improved BaGaTELLeE or Game Boar, Robert Henly, Swin- 


on. 

061. Improvements in machinery for Sawinc or Curtina Stove, Joshua 
William Graham and Abraham Graham, Manchester. 

3063. Improvements in the Constrvction of Windows, William Chalmers, 4 
Perth, N.B. 

8065. Improvements in Grain Sreves, John Hayton Greenhill,’ Mill- 
street, Belfast, Antrim. 

8067. Improvements in Pistons, John Hutton, Sheffield. 

3071 Improvements in machinery for PLasina Tain Boarps, and in 
apparatus for sharpening the cutters for the same, Leonard Chapman, 
Fenchurch-street, London.—31st July, 1876. 

8077. Improvements in MeTaLLic BepsTKaps, Thomas Wilson, Birming- 


am, 

3079. Improvements in Stays, Boptcrs, or Corsets, William Thomas, 
Cheapside, London.—1st August, 1876. 

3085. Improvements in the construction of Rotter Skates, John 
Hawkins, jun., and James Hawkins, Walsall, Staffordshire. 

3089. Impr ts in y or arrang ts for Wasninc, Dyr- 
ING, and Si1zinG YARN, or THREADin the Hank, Sydney Ellis, The New- 
arke, Leicestershire, 

8093. Improvements in Rattway Fisn Jormts, Bouts, and Not-Locks, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Richard Long, Pittsburg, Alleghany, Pennsylvania, U.S. 

8095. Improvements in Deoporisine aud Prriryinc Sewace, John 
William Slater, Tamworth-icrrace, London, - 2ad August, 1876, 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

8088. Improvements in CHILDREN’s CarRiaGEs, CHAIRS, and TaBLEs, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Charles F. Tenney and Thomas J. Hobbs, Baldwinville, 
Massachusetts, U.S —2nd August, 1876. 

8096. Improvements in the construction of WneeL or Rotter SKaTeEs, 
a Harrison, St. George’s-road, Southwark, 'Surrey.—3rd August, 

876. 

8098. Improvements in Fornaces for Steam BoiLers, James William 
Bonta, New Brighton, Pennsylvania, U 8. —3rd August, 1876. 

$099. Improvement in TeLEGRAPH Wires and CaBLks, and in means of 
insulating the same when used for subterranean, submarine, and other 
lines, Henry Potts Scott, Westoe Villa, Burdett-road, Bow, London.—A 
communication from Wilson Strickler, Lebanon, Pennsylvania, U.S.— 
8rd August, 1876. 

$104, Improvements in SMoKELEss Furnaces for various purposes, James 
William Bonta, New Brighton, Pennsylvania, U.8.—3rd August, 1876. 

$112. Certain new and useful improvements in ELevators for Buitpines, 
Henri Adrien Bonneville, Piccadilly, London.—A communication from 
Rufus K. Terry, Jersey, Hudson, New Jersey, U.S.—4th August, 
1876. 

$131, Improvements in machines for WntTen1Ne and Burrina LEATHER, 
Joseph Emerson Fisk, Salem, Essex.—5th August, i876. 


Patents on which the Stamp Duty of £50 has been Paid. 
2674. Beater Bans or Piates, John Coucher, Worksop.—12th August, 
1873. 


2756 PANELLING and Moutp1no Macutne, Edward Thomas Hughes, Chan- 
cery-lane, London.—20th August, 1873. 

2838. Propuction of Sopa and Porasn, Charles Denton Abel, Southamp- 

‘ ton-buildings, Lonuon.— 28th August, 1873. 

2665. MeasuRING and Drartina, Enoch Armitage, Liverpool.—9th August, 


1873. 
2970. Cirppina Horses, &c., Thomas Lovell Phipps, Aston.—1l0th Sep- 
tember, 1873. 


2672. Net Bosstn or Twist Lace Macurines, James Hancock, Nottingham. 
—llth August, 1873. 

2682. Dryinc Matt, &c., James Wetherbill, Selby.—13th A , 1873. 

2687. Fincers for Mowino and Reapinc Macaines, Wil W: 4 
Wood Hey, and Henry Burch and Joseph Battersby, Bedford Leigh.— 
18th August, 1873. 

2720. Toois for Grinprno and Pottsame Metats, &c., William Edward 
Newton, Chancery-lane, London,—16th August, 1878 


ings, Chancery-lane, London.— 13th August, 1873. 
2726 Packine for GuANDs, &c., Thomas Alfred William Clarke, Leicester, 
and Edward Turner, Bedminster.— 6th August, 1873. 


Patents on which the Stamp Duty of £100 has been Paid, 
2413. ArtiricraL Furz, David Barker, Northflect.—12th August, 1869. 
= StTRIKiNG-ovT LEATHER, Samuel Hutchinson, Leeds.—10th August, 


2425, Exrnactiso Copper from its Ones, James Lewis, Liverpool,—13th 
August, 1869. 

“ Common Roap Carriaces, Samuel Smith, Halesworth,.--14th 

ugust, 3. 

2614. CxntTrirucaL Pumps, William Edward Newton, ,Chancery-lane, 
London.—12th August, 1869. 

2427. BREECH-LOADING Fire-aRMs and Cartripces, Westley Richards, 
Birmingham.—13th August, 1869. 


Notices of Intention to Proceed with Patents. 

2779. Diviye Apparatus, Marcus Horatio Bland, Fenchurch-street, 
London.—7th July, 176. 

2808. Firina Heayy Guys, &c., Robert Catanach Smith, Edinburgh. 

280%. CLoa B.ocks, Robert John Jones, Liverpool.—10ih July, 1876. 

2854 Winvine TureEap, Charles Thomas Powers, Sheffield. 

2875. Borters, John Thomas, Middlesbrough.—13th July, 1876. 

2882. Permanent Way of Raitways, Robert Punshon, Heatherleigh, 
Anerley Park, Surrey.—1l4th July, 1876. 

2910. SpeepeRs, Thomas Mayor, Providence, U 8.—15th July, 1876. 

2953. Knrapine and Mix1ne, Paul Fiieiderer, Norwood.— 2uth Juty, 1876. 

2991. TuresHina and Srraw-Binpina Macurnes, William McIntyre 
Cranston, Worship-street, Finsbury, London.—24th July, 1876. 

8081. Cases for Sasn Poieys, &c , William Clark, Chancery-lane, London. 
—A communication from William Toan Doremus, New York.—lst 
August, 1876. 

1388. ComBine WooL, &c., Jobn Clough, Bradford.—1lst March, 1876. 

1406. Tank Fornaces for Giass Burries, Francis Dixon Nuttall, St. 
Helen’s Lancaster. 

_ ae for Sp:nntno, George Knowles, jun., Lancaster.—ist April, 
187 


4. 
1441. C.eanina Caraneys or Fiurs, David Thomas, Upper Tulse-hill, 
— Park, Surrey, und Joseph Thomas Robson, Kingston-upon-Hull, 
or’ 
1444. Comptno Woot, Isaac Battinson, George Battinson, and Thomas 
Whitehead, Halifax.—4:h April, 1876, £ 
1445. Exrracrion of Gotp, Sitver, &e., Richard Werderman, Princes- 
street, Surrey. 
1448, Repucine the Wear of Reeps, Joseph Holding, Manchester. 
1456. Combine Woot, &c., James William Clough, Bradford. 
1457. PortTaste SteaM Enaine, Thomas Turton, Liverpool, and Ernest 
tham, Birkenbead, Chester. 
1461. —— Puncuine Macuines, John Fielding, Gloucester.—5t 
April, 1876. 
1490. AppiTIoNns to GLoves, Timothy Bevington, Wood-street, London. 
1493. Ro.ier or Rink Skates, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Francois Joseph Endrés,—7th April, 
1876, 
1500. ANGLE and other SHAPED Bars of Iron, William Hazelhurst, Car- 





mont, Up 4 q 

1504. Packine SteaM Enoine GLanps, Thomas Ramsden Shaw, Pendle- 
ton, and John Baxter, Manchester. 

1507, Rottek Skates, William Anyon, Manchester.—8th April, 1876. 

1612. Boit FastEntnos, Thomas Beall, Willow-walk, Park-road, Crouch 
End, London. 


communication from the Machine Manufacturing Company, Hum- 
boldt.—10¢h April, 1876. 

1529. Scarr-rines, &c., John Compton Weeks Jeffereys, Tottenham 
Court-road, London, 

1535. Seritoons, William Robert Lake, Southampton-buildings, London. 
—A communication from James C. Moore.—1lith April, 1876. 

eo Rotary Enoines, Sir Arthur Cotton, Dorking. —12th April, 

8 


76. 
1582. Steam and other Vatves, Archibald Elliot and Cuthbert; Burnett, 
Stockton-on-Tees, 
1589. Borries, James Hannan, Edinburgh, Midlothian N.B,—18th April, 


1876. 
1594, ALAROM APPARATUS, William Walker, Aberdeen, N.B.—15th April, 
1876. 


1620, Vatves, Alfred Vincent Newton, Chancery-lane, London.—A com- 
munication from Edward Purvis.—18¢h April, 1876, 

1744. Rotter Skates, Samuel Kislingbury, Carlton-road, and Henry 
Heather Bigg, Wimpole-street, London.—25th April, 1876. 

1761. Sasn Fasteners, Charles Fox, Old Change, London.—A communi- 
cation from William A. Hopkins.—v6th April, 1876. 

1776. Treatment of Leataer, William Lawies Jackson, Leeds. 

1783. Gas and Fur, Jan Anthony Muller, Chancery-lane, London.—s7th 
April, 1876. 

1787. STEERING VessELs, Isaac Ahronsberg, Palmerston-road, Southsea. — 
28h April, 1876. 

= BuckLep Ptates, John Paterson Smith, Glasgow, Lanark,—8rd May, 
876. 

1949. Steam Enaines, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—9th May, 1876. 

= Steam Enoines, Joseph Musgrave and Adam Smith, Bolton.—10th 

‘ay, 1876. 

1978. Dressine or PotisHina Stone, Walter Grant, Johnstone, Renfrew, 
N B.—11th May, 1876. 

2126. Tune Stopper, John Rankine, North Shields.—19th May, 1876. 

2156. Foroine Arr, &c., Henry Davey, Leeds. A 

er bay Giles Massey and Henry Knott, Stalybridge, Chester.—22nd 

‘ay, 1876. 
7, é Maxine Bricks, Sydney Turner, Beverley, York.—27th May, 


2389. Stong-woRrKING Macutvery, Joseph Hamilton, Arboretum-square, 
we and Frederick Frasi, Brewer-street, Woolwich.—7th June, 
1876. 

2739, Corree-puLPinc Macuixek, Alexander Melville Clark, Chancery-lane, 
London.—A communication from José Antonio Mosquera, 

2740. PLeatino Macuwings, Charles Grey Hill, Nottingham. 

2744. RoLLer Skates, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—A communication from Napoléon Rebour and Augustie 
Louis Bernard Devot.—4th July, 1876. 

2782. Rotter Skates, George Beadle, Boughton-Monchelsea. 

2785. Fioorine Cramps, John Bardsley, Uldham, Lancaster.—8th July, 


1876. 

2835. Cuttina Toot Hotpers, John Paterson Smith, Glasgow, Lanark. 

2836. Brick Kits, John Foster and Charles James Foster, Normanton. 
—12th July, 1876. 

2855. AuToMaTIC RepropucinG Record TeELEGRAPHS, Royal Earl House, 
Binghampton, U.S 

2858. CLeansino and Poriryixo FLour Mipp.iinos, William Spence, 
Quality-court, Chanicery-lune, London. 

2859. SteeRino Gear for Barces, Wiliam Brown Spencelayh and Willia 
Rowland Taylor, Rochester. 

74. DECORATIVE or CoLour Printino and Empossino, James Evan 
— Canynge-buildings, Redcliffe-street, Bristol.—13th July, 
876. 

2890. Mowrne and Reapine Macutnes, Richard Hornsby, John Innocent, 
and George Thomas Rutter, Grantham. 

2894. WuEELs, Sir Joseph Whitworth, Manchester.—14th July. 1876. 

2941. ELectric TeLroRaPHs, James Wallace Brown, Leadenhall-street, 
London.—19th July, 1876. 

2975. SemaPHore, dc, Sionats, Sarnuel Waymouth, jun., Colebridge-road, 
Holloway, London.—22nd July, 1876. 

2983. Force Pomps, William McLennan, Liverpool.—24th Jaly, 1876. 

2995. Motive Power Enaines, Andrew Higginson, Liverpool. 

8001. Licutino and Heatino, James Whitestone, Upper Thames-street, 
London.—25th July, 1876. 

8088. Carriaces, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from Charles F. Tenny and Thomas J. 
Hobbs,—2nd August, 1876. 

$098. Furnaces, James William Bonta, New Brighton, Pennsylvania, 


3194. SMokeLess Furnaces, James William Bonta, New Brighton, Penn- 
sylvania, U.S.—3rd August, 1876. P 

$131. Borrina LEATHER, Joseph Emerson Fisk, Salem, Essex.—5th 
August, 1876. j 





All having an interest in any one of such applications 
should lenve | particulars in writing Sojevdems to such applications 
~~ papain coapmrammnnee tes ts within twenty-one days of 





List of Specifications published during the week endir 
12th August, 1876, . 


2, 2d.; 6, 2d.; 10, 2d.; 11, 2d.; 12, 2d.; 18, 44.3 18, 2d.; 19, 2d.; 20, 2d; 
21,’ 2d.; 27, 4d: 29, 2d; 80, 2d’; 41, 2d.; 44, 4d.; 46, 2d.; 50, 20. 56, 2d.: 
61, 2d.; 68, 2d.; 65, 2d.; 67, 2d; 69, 4d.; 70, 2d.; 76, 4d.; 77, 2d.; 78, 4d: 
80, 2d.; 81, 4d.; 84, 2d.: 86, 2d.; 88, 2d.; 91, 2d; : : 
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3 ; 96, 4d.; 97, 2d.; 99, 2d 
101, 4d.; 168, 2d.; 11, 24.5 114, 2d.;'115, 2d.; 117, 2d; 120, 24.; 127, 24, 





*»* Specifications will be forwarded by post from the Patent-office on 


2686. Drivina Pires, Henry Woodcroft Hammond, Southampton-build- ~ 


1520. Gas Enornes, Frank Wirth, Frankfort-on-the-Maine, Germany.—A- 
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120 THE ENGINEER. Avaust 18, 1876. 
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receipt of the amount of price and Sums e 1s. must be | screw thread on the of that which is to enter in and plug | of some of the products of distillation of coal tar, together with resin oil 
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Holborn, ’ Reader jesty’s Patent-office, shoulder, which tightens on a washer w! screw 199. Co _v. noe , 1876. 
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ABSTRACTS OF SPECIFICATIONS. 


1@8. Stocks on Hotpens ror Toots, J. Lyman.—Dated 15th January, 
1876. 

This invention relates to stocks or holders for holding tools or cutters, 

and consists in certain im: ts for enabling the said tools or cutters 


hitherto made. At 








to their proper s are held by the front ends of one or more screws, 
and this on te generally suftclently efficient for tools or cutters of a 
medium di 


egree of hardness or temper, but for tools of extreme hardness 
capable of turning or boring the hardest cast iron ; the fastening 
screws have not been able to prevent the tools or cutters from receding 
from their work, and it is to overcome this defect that is the object of 
this invention. This invention consists in forming the front end of the 
stock or holder as a circular clip, there being a part fitted to 
the body of the stock or holder, and both the separate and the body 
of the stock or holder are held together by one or more bolts which, when 
the tool or cutter is placed in position, are screwed up tight to hold it so 
that it is incapable of receding from its work. 
169. Cut-orr anp Governtne VaLve J.C. J. Allmark and B. Haigh.— 
Dated 15th January, 1876. 
The ordinary first slide valve is employed with its corresponding steam 
and exhaust ports, and the valve is worked by an eccentric and rod in the 
manner, and at the back or top of the valve is placed a single cut- 
off plate, and this invention consists in working this cut off plate in con- 
nection with the valve in a more efficient manner than bas hitherto been 
ed. The cut-off valve has no connection with any eccentric rods to 
shift, alter, and work the same. it being carried backwards and forwards 
by and with the slide valve, and in ordinary circumstances it is kept in 
tion and steam tight on the back of the slide valve by the pressure of 
gs inside the steam chest, or whenever the pressure is so low that 
it will not keep the plate and valve steam-tight other ordinary appliances 
can be used. To each end of the plate a snug is cast or fixed, which snugs 
when the plate is moved along with the slide valve, come in contact 
with left and right-handed screws having their plain parts working 
through stuffing boxes at each end of the steam chest, the screws being 
encircled by screw nuts connected with and worked by levers or wheels 
and quadrants direct from the governor of the engine, and as the ends of 
the screws come in contact with the snugs on the cut-off plate the 
position of the plate is so altered over the port holes of the slide valve 
that only the actual quantity of steam uired to drive the engine is 
admitted. These screws having right and left-hand threads either recede 
or a ch the cut-off valve plate simultaneously, by means of which 
coming in contact with the cut-off plate the inventors are enabled to cut 
off every particle of steam or give a full port according to the load on the 
engine or position of the governor, and these improvements are applicable 
under vaslous mod#ifications in detail to every class of steam engines. 


170. Surpiyine Fort To Furnaces, M. H. Smith.—Dated 15th January, 
1876. 


This is for supplying the fuel from underneath, for which purpose the 
inventor removes or omits one or more fire-bars, and in lieu thereof 
laces a trough with inclined sides icating with a tube which 
a wide end to receive the fuel. A worm is made to work in the said 
tube to feed the fuel. 
171. Stor Motion AppLicaBie To Fipre Macuines, 7. Reder.—Dated 15th 
January, 1876. , 

The object is the prevention of waste by stopping the machine when a 
sliver can or cans is or are full, and also preventing breakage of the lids 
of the sliver cans. A lever hung midway its length has an at one 
end through which the sliver passes to the can, the other end of the said 
lever being in connection with the “tulip” connected to the stop 
mechanism, When the cana are filled the lids come in contact with the 
eye on lever first mentioned. 

172. Horsesuoes, J. Lauslev.—Dated 17th January, 1876 , 

Inserting metul studs and toe piece without screwing or welding by 
means of pins and countersunk riveting. 

178. Low Water Atarm For Steam Generators, J. Allmann and 8. 
Turten.—Dated 17th January, 1876. 

The inventors employ a tube extending into the water, and ordinarily 
filled therewith to open a valve to admit steam to a whistle when the 
water falls so low as to uncover the lower end of the said tube. 

174. Pens, A. Louis.— Dated 17th January, 1876. 

This invention relates to a pen made of gold, coated or covered with 
vulcanised india-rubber, and provided with an iridium tip or point. The 
object of the eaid invention is the production of a pen which will be found 
‘exceedingly comfortable and convenient for writing, and will be incorrodi- 
ble and practically indestructible by wear. . 

1765. Weavixe, D. Barbour.—Dated 17th January, 1876. 

The iavention consists in combining loom sewn threads with suitable 
warps and wefts so as to be right or perfect on both sides, that is, so as to 
be reversible, and in carrying out the invention the main fabric itself is 
by preference made with a parti-coloured reversible pattern or with two 
perfect ornamental faces, the patterns of the two faces being more or less 
similar as regards configuration, but differing in so far as is necessitated 
by the fact that any particular warp or weft thread can only appear on 
one side at one part of the fabric. 


176. Crose Biixp, on Morrce Sact Cake, OR OTHER StMILAR FURNACES, 
H. Deacon.—Dated 17th January, 1876. 

This invention relates to close, or blind, or muffle salt cake and other 
similar furnaces, and consists in placing the fire which is contiguous to 
the furnace so low in relation to the muffle that the ascending power of 
the column of hot air over the fire is sufficient so as to propel the flame, 
&c , through the flues round the muffle as to prevent the escape of gas 
from the muffie into the flues. 

177. Exorves ror Steam Lavuncues, £. B. Wigzell and C. Halsey.—Dated 
17th January, 1876. 

This provisional specification describes an engine having two cylinders 
one over the other, the pistons connected by a rod, and a connecting rod 
passing from the lower cylinder tothecrank. A rotating valve of peculiar 
construction’admits steam to the upper side of the lower piston and the 
underside of the upper piston. 

178. Finertaces, Stoves, &c., J. C. Morgan, H. Macaulay, and F. W. 
Waide.—Dated 17th January, 1876. 

This provisional specification relates to fireplaces constructed in such 
manner that the fire-basket, together with the ash-pan and reflecting 
arch, can be moved forward when the fire is burning brightly or when the 
draught is deficient, or if the full heat is not required it may be pushed 
back into the chimney recess. Kitchen ranges may also be made movable 
on wheels and with self-contained flues, so that they can be brought to 
— pushed into a chimney recess in the same way as the movable register 

ves, 

179. SHarpentne Saws, J. G. Rollins.— Dated 17th January, 1876. 

For this the saw is supported with capability of adjustment in 
mechanism acted upon by suitable connections to carry the saw tooth by 
tvoth up to or past the sharpening wheel or cutter. 

180. Mountine THe Wseeis or Traction ENGINES AND VELOCIPEDES, 
W Johnson and J. Phillips.— Dated 17th January, 1876. 

The chief object of this invention is to provide a means of driving the 
leading or steering wheel or wheels of traction engines, and certain kinds 
of velocipedes, in addition to the hinder or ordinary driving wheels. 
181. Fitrerino anv Purirvine, F. 7. Bond.—Dated 18th January, 1876. 

This invention consists, First, in the construction of a floating filter, 
with a flexibleftube attached to it, by means of which a syphon action can 
be established ; and Secondly, of adouble vessel with which this filter 
may be used, the lower compartment of which contains a special arrange- 
ment for purifying water. 

182. Serrinc, Apsostinc, anD TurEapiInec NeEeEpies, £. 8. Norcombe.— 
Dated 18th January, 1876. 

This little apparatus which can be used separately with or preferably 
can made a part of the sewing machine, enables the operator to 
immediately set or adjust a sewing machine needle with mathematieal 
accuracy even in the dark. It acts at the same time as a needle threader, 
the thread being guided into the needle eye through a conical hole, self- 
adjusted to a point exactly in front of the eye. 
=} See axp SoLperine Irons, J. N. Fulton.—Dated 18th January, 


This invention consists in forming a pressing or soldering iron, hollow, 
or with an internal chamber, having a hole through one of its ends or other 
convenient part whereby the iron is placed over and supported by the 

ted burner of an —— bracket in such a manner that the 
lighted burner ie sew into the internal chamber and quickly heats the 
fron. Other su le holes are also made through the iron and its internal 
chamber, for the of admitting air to support combustion and as 
vent tothe waste ucts thereof. 


ao. Sooume, Jars, axp Stoppers, W. W. Hill.—Dated 18th January, 
This invention relates, First, to an improvement in the bottle, jar, or 
in f screw thread within 


orming a its neck or 

mouth, by moulding or otherwise, as the vessel is made of 

po ware, or other material. to an improvement in 
stopper, which 


is made of glass or any sui! ma and with a 








of this invention, as simple cork may be forced into the neck or mouth, 

so that in expanding it will fill up the screw thread, and can only be with- 

drawn by unscrewing, using the projecting head of the cork as a lever, to 

turn it or any kind of cap or lever which it may be found desirable to 

apply to the cork. 

185. Creayinc Lone Harrep anp Woo.ty Skins, J. J. Johnstone and J. 
Straiton —Dated 18th January, 1876. 

The object here is to rempve burrs and foreign matter from hair and 
wool coated skins. Feed rolls are used to carry the skins to be cleaned to 
gripping rolls. These gripping rolls forward the skin over an adjustable 
spring-borne hinge board. Whilst the skin moves forward a drum or bar 
with ves, arranged spirally right and left from the centre outwards, is 
made to beat the hair or wool-covered side of the skin, and at the same 
time a jet or jets of water is or are caused to wash such skin, the water 
being itted through the cover of the said knife-carrying drum or bar. 
186. Tusvvar Borers, J. H. Smiles.—Dated 18th January, 1876. 

The boiler consists of a number of tubes having closed ends, and which 
tnbes run through a tank, and project at one end from the front thereof. 
The tank is divided into two parts, a partition being placed transversely, 
and through which the tubes pass. The front end of each tube is secured 
by means of a valve cap screwed on the same. Within each tube is a 
smaller and shorter tube, provided with a valve spindle, which passes 
through and moves the valve cap. A double valve is also provided to shut 
off the small and large tubes respectively from the tank. The tubes 
forming the top row are super-heaters, and the rows of tubes are so 
arranged that the tubes respectively come over the spaces between the 
lower tubes. At the rear ends of the tubes are removable caps orplugs, 


have a 

by prevent the disarrangement of the yarn. 

200. Construction or Steam Borers, H. E. Newton.—-Dated 18th 
January, 1876. 

The invention consists in placing in the interior of_a vertical steam 
boiler two or more serpentine or helical tubes. 

201. Treatino Tonacco, L. Mottie.—Dated 18th January, 1876. 

The object of this invention is to treat tobacco so as to remove the 
nicotine, and give to the tobacco thus treated an artificial aroma superior 
to that which it originally ‘ 

202. Liquip Meters, A. V. Newton.—Dated 18th Januory, 1876. 

The invention consists of a liquid meter, in which there is a free 
continuous outlet through the valves, and a free admission of the liquid , 
under pressure between the heads of the pistons, a the agency of 
the valves, which are operated by the pistons, the liquid being admitted 
to and from the cylinders by the pistons. 

208. Sream Boivers, C. Ashury.—Dated 18th January, 1876. 

According to this invention the boiler is composed of a ret of large 
horizontal tubes, placed side by side, and a second set of similar inclined 
tubes under the’ first set. The bighest or rear ends of the inclined tubes 
are connected either directly to the rear ends of the top set of horizontal 
tubes or through a large cross connecting tube. Or each of the bottom 
tubes may incline from the middle in opposite directions, the middle or 
highest part being connected to the middle of the upper hcrizontal tube. 
and in combination with the boiler described, a water heater, composed of 
a set of horizontal tubes under the inclined tubes may be used. By this 
invention the steam pressure is equalised, and the same water level is 





which on being withdrawn, admit of the use of scrapers for ig 
the tubes. 
187. Fiayxornc Borter Heaps, C. D. Abel.—Dated 18th January, 1876. 

According to this invention, flanges are formed upon circular plates, by 
passing the circumference of the plate between a pair of overhanging rolls, 
while the plate is gradually raised from a horizo«tal to a vertical position, 
the plate being supported on a hinged table that is raised and lowered by 
segment racks and worms, and which carries a disc revolving on a centre, 
on which the plate to be flanged is secured by a clamping bar. 

188. Gas, J. Steel.—Dated 18th January, 1876. 

The features of novelty which constitute this invention are :— First, the 
arrangements of retorts and the process or mode of working the same. 
Secondly, the arrangement or construction of machinery or apraratus 
wherein steam or compressed air is employed to charge retorts sub- 
stantially as set forth. Thirdly, the machinery or apparatus wherein 
steam or compressed air is used to draw retorts substantially as set forth. 
189. Spapes, SHovets, Hay anp Manure Forks, &c., W. H. Andrew.— 

Dated 18th January, 1876. 

This invention relates to the manufacture of spades shovels, hay forks, 
manure forks, rakes, hoes, and other similar articles, and conaiats chiefly 
in forming the handles or shafts of iron or steel, either solid or hollow, 
and also in adapting certain wocd parts thereto. 

— Bens, J. B. Rogers and 8. Anderson.—Dated 18th January, 
0. 

The mattress or bed is filled with cork cuttings, shavings, or other cork 
refuse ; the ticking has an aperture large enough to pass over a man’s 
head so that the bed may rest upon his shoulders. Tapes or cords are 
provided to hold the bed in contact with the wearer’s body. 

191. Sewirc Macuines, M. C. Denne.—Dated 18th January, 1876. 

In this invention a needle with a barb looking towards the point is 
used to push the upper thread down through the fabric. A looper on a 
spindle is employed to open the loop, while the needle retires without 
the thread, and a shuttle fitted within the spindle then passes through 
the loop. An upper looper afterwards draws the upper thread tight and 
completes the stitch. By dispensing with the upper looper an ordinary 
needle can be employed. 

192. Bieacnep Ozoxerite, W. L. Wise.—Dated 18th Jauary, 1876. 

This invention includes the following manipulations :--First, evapora- 
tion of the volatile matters by heating the ozokerite in an iron pan or 
vessel until it is entirely melted, and afterwards by the passage of dry or 
superheated steam by means of a steam distributor. Secondly, carboni- 
sation by sulphuric acid of the fusible matters (impurities) in the 
ozokerite. For this purpose a carbonising pan is used which is made of 
sheet iron lined with lead, and in it the ozokerite is heated and treated 
by sulphuric avid, the mass being continually stirred. To obtain slow 
and regular admission of the acid into the mass of melted ozokerite an 
acid distributor is employed formed of lead pipes. The acid is introduced 
by means of a funnel. and a lead syphon provided with a cock is used to 
facilitate pouring. Thirdly, bleaching of the ozokerite and the elimina- 
tion of the acid. {In closed receivers is employed a mixture in equal parts 
of a pulverised substance composed of (1) bituminous slate and marl 
made red hot and afterwards well pulverised, which, by their carb 


in the whole of the horizontal set of tubes: priming is pre- 
vented, and the steam rising with great freedom from the inclined tubes 
into the horizontal tubes. 


004, Gorm or StitcHinc Hosiery, FE. G. Brewer.—Dated 19th January, 
6 


40. 

First, the application of a shuttle to produce the sewing. Secondly, 
the particular relative movement of the needle and bodkin, enabling the 
sewing to be done on both sides in every alternate mesh going in one 
direction, and returning in the other, and all the holes going in contrary 
directions, Thirdly, the particular stitch resulting from the motions 
aforesaid, : 
205. SionaLitinc anp CommunicaTine mw Trains, N. D. Garrett ard 

W. A. Pope.— Dated 19th January, 1876. 

This invention consists of a novel arrangement of apparatus whereby 
passengers are enabled to signal or communicate with the guards, drivers, 
or other persons in charge of trains in motion. and consists in the em- 
ployment of two cones, in which is inserted at or about their uniting 
points a metallic comb or such an instrument as shall produce, by 
reason of an induced current of air, sounds. 


206. Ports anp S1anats, F. W. Webb.—Dated 19th January, 1876. 

First, it ists in an arrang t of hani whereby both of a 
pair of point rails are locked ‘Dy slots in a sliding plate, which is first 
moved midway between its two extreme positions, when the points can 
be moved, the mechanism being arranged so that the signals and points 
can only be moved in their proper order, and also in connecting a safety 
bar with the slotted slide plate so that no movement can be made when 
a train is passing the points. 8 diy, in actuating the lever handles 
for signals and points by a handle jointed to a rod from the fulcrum part 
of the lever handle, when such lever handles are made to act by their own 
weight to catch in the notches of the quadrant. Thirdly, in making the 
hooked notched bara of locking apparatus described in petitioner's 
previous specifications with notches both at the back and front. 


207. Treatine Sewace, J. H. Kidd.— Dated 19th January, 1876. 

The improved process consists in collecting the excreta, cinders, ashes, 
and house refuse separately, and in separating the cinders from the ashes 
as by what is known as the “ Rochdale system,” using the cinders for 
fuel, and in mixing the ashes and excreta with sulphuric acid and 
allowing it to stand about twelve hours, arid then drying the mixture in 
a machine hereinafter ref to. Sewage sludge, after being well 
drained. is treated in like manner. The machine for ng is formed 
by a series of open semi-cylindrical troughs of iron, in which shafts with 
screws work. Several of these are placed one over the other, and the 
material to be dried is fed to the first, and is pushed along by the screw, 
and then falls to the next trough, and so on until delivered from the 
lowest, when it is ready for the market. While passing through the 
troughs it is subjected to heat from a furnace, the flue from which passes 
over and under the troughs, this furnace being supplied by fuel, by 
preference from the cinders collected as aforesaid. In carrying out the 
process the drying machines are placed so that their flues will form a 
drying floor, and the excreta, sewage, or sludge is mixed with ashes in 
shallow tanks on the sides of the building, the top cover of the drying 

















qualities, bleach the mass and neutralise the acid ; (2) animal charcoal 
produced by heating to redness in closed vessels the waste portions of 
animals, bones excepted. 5 or 6 per cent. of this powder is poured into 
the melted mass, which is to be continually stirred and kept two hours 
at 150 deg. C. Afterwards, and before it ns to congeal, it is with- 
drawn, then allowed to harden, and then pressed. The product, being 
still yellow, is again treated im the carbonising vessel with sulphuric acid. 
After the conclusion of the second process of carbonisation more bleach- 

wder is added and the mass kept at 150 deg. C. for two or three hours. 

e melted mass is poured into tins to suit the size of the press. After 
congealing the cakes are pressed. As the pressed product still contains a 
small quantity of impalpable carbon it is pressed through a silk or jute 
filter in a warming filtering apy tus composed of a sheet iron cylinder 
with double plates, perforated false bottom and conical discharging hole. 
Cocks are provided for regulating the admission and discharge of steam 
for heating the filter. The melted and filtered mass is finally pomed 
into forms. 

193. Rotter Skates, W. Howitt.—Dated 18th January, 1876. 

The features of novelty and improvement in this invention consist, 
First, in substituting two or more separate spheres in the place of the 
cylindrical or other shaped rollers now used in the construction of roller 
skates. The said spheres have no fixed axis of motion, but being 
universal in their movement, after the manner of the well-known ball- 
and-socket joint or connection used in machinery. Secondly, in making 
the rollers of skates in two parts, with a rounded edge or washer between 
them about midway of the length of the two rollers when placed 
together. 

194. Gas, H. Hawkins.—Dated 18th January, 1876. 

This invention has for its object the construction of automatic appa- 
ratus, whereby the pressure exerted upon the retorts during the distil- 
lation of coal or other making material may be reduced, and consists 
in attaching to the inary dip pipe, just under the upper part of the 
hydraulic main, another pipe of somewhat smaller diameter, curved so 
that its lower part shall be immersed in the liquor, while its upper part 
or mouth stands considerably above the surface of the liquid in the 
hydraulic. To the under side of the hydraulic is fixed a fork, to which 
is pivoted at or near its centre an arm weighted at one end and pivoted 
at its other extremity to a light sheet iron or metal cap or bell, which 
covers the mouth of the bent pipe before described, and descends 
sufficiently far into the liquid as to form an efficient seal. Fixed to the 
bell is a wire or light rod, which descends and then returns upwards 
through a sealed tube to the outside of the hydraulic, thus forming an 
indicator. 

196. Ro.ver Skates, J. Pilbrow.—Dated 18th January, 1876. 

The feature of novelty is the use of an elastic material or thin plates of 
steel, as the meana of attaching the rollers or wheels to the sole plate or 
stock of the skate, without the aid or intervention of brackets, frames, 
or other equivalent means, whereby the rollers or wheels are rendered 
free to acquire an oblique position relatively to the centre line of the 
skate, when this is caused to incline from a vertical position. 

197. Router Sxares, J. Cheshire.—Dated 18th January, 1876. 

First, this invention consists in providing the skates, as heretofore, 
with two pairs of wheels or rollers, one pair at the front and the other 

at the rear thereof. The axles of these wheels or rollers are, accord- 

g to this invention, constructed thus from the centre of the said axle; 
projecting upwards is a taper peg, this works freely in a socket, the said 
socket being supported by two shoulders or sides having a base plate, for 
screwing upon the foot-board directly above, and compressing each 
end of the axle is a semi-circular s' g, 80 that when pressure is applied 
upon the side of the skate it will yield, and the required gyration is 
obtained. The taper peg is held in its socket by the ordinary screw and 
washer, with a screw at its base for additional security. Secondly, this 
invention consists of a forked spring —s upon the axle with a bearing 

jointed thereto, and passing through the foot-board ; this is acted upon 
the foot when required for gyratory movements. And, Thirdly, the 
invention dispenses with the ordinary foot-board and strappings, and 
consists of the above m being applied to the or boots and 
shoes by the means now specified, passing through the two shoulders or 
sides, and resting upon the base plate is a tube permanently fixed there, 
in the interior of which is a screwed rod, having at each end a grip or 
catch; these two grips or catches when motion is imparted are moved 
, that is to say, are made to recede from or approach each other, 
thus gripping the sole of the boot or shoe, securely held there until a 
reverse motion is imparted. 
198. Fiurs ror Wasuine Sueezr, &c., W. Little —Dated 18th January, 


1876. 
This provisional specification describes a disinfecting fluid, consisting 





hine being on a level with the floor of the room, the machines them- 
selves being in cellars below the floor. Any free ammonia passing the 
drying troughs is wholly or partly arrested by the spray of sulphuric acid 
thrown be pe flints carried on sieves or trays in the flue. Sewage sludge 
is drained and partly dried on a filter bed in a roofed building, through 
which there is a current of air produced by the draught of a chimney, 
In some cases the space under the filter bed is made air-tight, and is 
partly exhausted by a steam jet or other means, which assists in freeing 
the sludge of moisture. 
208. Bonsrns anp Kerts, J. K. Marten.—Dated 19th January, 1876, 

This invention for the manufacture of bobbins and reels has for its 
object economy and durability, and consists in making a homogeneous 
mass of vegetable fibres, resinous and gelatine substances, size and alum, 
and pressing it into a perforated mould, and thereby, without further 
manipulation, make a finished bobbin or reel not subject to fracture. 
209. Busttes on Dress Improvers, J. Badcock.—Dated 19th January, 

1876. 


The body or bridge of the article. according to this invention, is of 
cane, vulcanite, ebonite, or horn, in strips interwoven or laced, 

210. Startinc Cars anp Venicies, A. F. Kauffmann.—Dated 19th 
January, 1876. 

According to this invention the pole of the vehicle has a lateral motion 
to put appliances into contact with the circumference of the wheels when 
the vehicle has to be stopped. A reverse action of the pole causes the 
power of the horses in the moment of starting the vehicle to be exerted 
on the wheels to pull them round. 

211. Sream anp oTHER Enoines, 7. Messenger and G. D. Churchward.— 
Dated 19th January, 1876. 

This invention relates to a method of connecting the reciprocating 
parts, such as the pistons of steam, air, water, gas, and other engines, 
and of other recip’ ti hinery, to their rotating parts, such as 
cranks, and also a method of communicating reciprocating from rotary, 
such as is required in working the ordinary or other valves of a steam 
engine. The crank shafts of an engine in revolving cause the axis of a 

lobe to roll in circles, a transverse axis being compelled to reciprocate 
in the are of a circle, and in a true plane with the axis of the revolving 
shaft ; the result is that all other points throngh any other transverse 
axis, or, in other words, around the periphery of the globe, wiil also 
reciprocate in arcs of circles, but not in a true plane with the axis, , 
212. Sewinc anp EmBrorperRiInc Macuines, W. B. Gedge.—Dated 19th 
January, 1876. 

This invention consists in laying a eo pone ef thread around the 
needle or the needle thread of a sewing and embroidering machine by 
means of a carrier which revolves around the needle always in 
the same direction, also in laying said thread around the needle or the 
needle thread either at each stitch or at each alternate stitch of the 
machine 
213. Twix Sntps, A. J. Sedley.—-Dated 19th January, 1876. 

The after part of each bull commencing amidships, or preferably at 
about three-fourths or more from the stem, is tapered both on the outside 
and inside, and the floor from this distance to the so-called stern is curved 
upwards to allow a free passage for the water to flow away from the 
paddle wheels without friction. The paddle wheels work in the central 
channel at or in rear of the part where the floor of the hulls commences 
to taper upwards. For the purpose of steering twin vessels in place of 
providing the hulls with rudders at their ends, a rudder is re 
which acts centrally in the channel between the hulls. An additional 
rudder is also provided in a casing on the upper deck over the central 
channel. 

214. Stoppers ror Botties, P. Johnson.—Dated 19th January, 1876. 

Upper part of stopper is of Britannia metal, with hole through middle 
for fastening and india-rubber stopper by a wire lever which is connected 
to a staple attached to a wire ring under the rim on the neck. 


oe anp WATERPROOFING, M. Zingler.—Dated 19th January, 
This invention is improvements on the inventor’s patents, No. 1289, 


dated April 9th, 1874, and No. 3758, October 30th, 
sists of powdering hard 





With some gums the process is varied, and in some cases in lieu of the 
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camphoric terebinthicum the inventor’s compound liquid may be used; 
sizings and waterproofings are prepared similar to what is described. 
, Roors, H. Curzon, G. G. Page, and C. Powis,—Dated 19th January, 


876. 
Cantilevers of roofs having the dng y 4 ends suspended to elevated 
—_ or supports after the fashion of rigging of a bow-sprit of a 
Pp. 


a7. Emery Cioru or Papsr, &c., W. Tatum.—Dated 19th January, 


876. 

According to this i tion the i tor manufactures emery cloth, or 
paper or sand paper and other like scouring, polishing, smoothing, 
py A om materials in the form of tubes, thimbles, sockets, sheaths, 
rings, and similar articles of any required size or dimensions. 

218. Lockinc Wasaer ror Screw Botts anp Nuts, C. Churchill.—Dated 
19th January, 1876. 

This invention relates to an improved washer for screw bolts and nuts. 
The peculiarity of this washer. consists in the means whereby the inventor 
gives it the required elasticity and locking action. In the periphery of 
the washer he forms notches or apertures extending inward. e edges 
of the plates formed by these notches or apertures are then set or bent 
out of the plane of the washer’s surface, thereby presenting a series of 
sharp to any surface upon which the washer may be placed, The 
washer thus formed is properly hardened and Pp 
219. Emery Ware Gainpine Macuinery, 4. Budenberg.—Dated 19th 

January, 1876. 

The features of novelty in this invention consist in employing a swing- 
ing segment, witb two sets of teeth upon a rand smaller 
diameter, in which a toothed pinion gears alternately, and thusimparts a 
teif-acting to-and-fro and rising and falling motion to the table, carrying 
the work which requires to undergo the grinding operation ; and in an 
arrangement of arms and levers whereby the transversed feeding motion 
is also obtained aged ee ye In applying annular grooves to the rapidly 
revolving shaft or spindle of emery wheels and corresponcing projections 
upon the bearings, in which horizontal passages are furmed tor the recep- 
tion of the oil or other lubricating material, and whereby more efficient 
lubrication is obtained. In an improved method of securing emery 
wheels and consolidating them with the metallic surfaces of the binding 
cheeks of the shafts in which they are mounted by the application of 
heat, and subsequent saturation with gum-lac previous to squeezing the 

together, and lastly in applying — to protect the working parts 
of emery grinding machinery as described. 
220. Wasuinc Macuinery, J. W. Morton.—Dated 19th January, 1876. 

The features of novelty in this invention consist in employing a 
cylinder capable of revolving within a steam boiler, and in which 
cylinder the clothes are placed and revolved, whilst the steam finds 
access amongst the clothes through slots provided for the purpose, and 
thereby cleanses such clothes more efficiently and with less expense of 
labour than has hitherto been found uecessary. 


221. Waxep TurEap Sewina Macuines, A. C. Andrews.—Dated 20th 


January, 1876. 

The inventor provides two points or tubes (to jet into the channel) 
which are caused to move in the req’ manner, so as to feed the work 
under the needle. The shuttle race is inclined so as to allow the stitches 
to be placed well under the upper of the boot, and the before-mentioned 
hubs having an opening between them through which the needle works ; 
the lower side.of the stitches are placed regularly at the bottom of the 
channel. A suitable luop opener is provided, which is caused to open the 
thread after the needle has made its downward motion, and so the shuttle 
cannot miss its upper thread. The presser foot stands at right angles to 
the feed to enable the upper of the boot to be got quite cluse to the 
needle, but it is protected from injury by a thin metal plate. The shuttle 
is fitted with rollers and the tension 1s obtained by a spring and set 
screw ; the waxed top thread and that in the shuttle is treated to the 
required degree, 

222. Hain Dressinc anp Groomina Horses, A. W. Turner and N.. 
Wilson.—Dated 20th January, 1876. 

Tbis invention consists in the application of a new description of 
flexible joint, by means of which power or motion can be conveyed with 
great facility and economy in any desired direction, and though designed 
specially for use in machines for hair dress g or the grooming or clipping 
ot horses and other animals, yet is applicable as a means of conveying 
motion to a great variety of mechanical purp.ses. Tie flexible joint con- 
sists of a helical spring suitably attached to its opposite extremities to 
two separate shaits und conveying the motion imparted to the first in 
= —T angle to the second, aud so on, throughout any number of 














223. Waite Leap, J. C. Martin.—Dated 20th January, 1876. 

Employing a saturated or nearly saturated solution of acetate of lead 
containing a smali proportion of basic salt, from which white lead is 
precipitated in an amorphous, and non-crystalline condition on the intro- 
duction of carbonic acid gas, the solution being maintained of the required 
density by the gradual introduction of oxide of lead, the precipitation 
taking place in presence of metallic lead in a form that will expose the 
larger amount of surface to the solution by which the resulting carbonate 
is produced of a pure white colour. The various operations of the 
manufacture are carried on in specially arranged and constructed 

pparatus. 
224. Extixcuisaine Fires, L. Wild.—Dated 20th January, 1876. 

This invention relates to a meaus of extinguishing fires by fixed per- 
forated pipes, suitably arranged according to the nature of the building 
and its contents, and connected to a main supply pipe, in communication 
with a reservuir, cistern, or other source of water supplied under 
pressure. 

225. Treatine Sewace, J. Hanson.—Dated 20th January, 1876. 

In carrying out the present invention, in order to clarify precipitate or 
make colouriess sewage, dye tan, or other coloured or foul water, the 
inventor applies thereto, or uses the slag, dross, or scoria from blast or 
smelting furnaces, also chalk or whiting, commonly called ‘‘ Paris white.” 
Any or all of these materials he uses separately, or in conjunction with 
the materials and process described in the specitication of the letters 

tent No. 2675, 1875. In order to deodorise, absorb, and utilise urine, 
e applies and uses fine coul ashes. 

226. Savutrves, J. Holgate.—Dated 2°th January, 1876. 

The object of this invention is to facilitate the passing of the weft 
through the eye of the shuttle, aud to obviate the necessity, which at 
present exists, tor the weaver to draw the end of the weft through, by 
placing the eye of the shuttle to his mouth and drawing or sucking in the 
breath, which has an injurious effect upon the health of persons em- 
ployed in weaving. 

227. Merat Turnina Latues, A. 0. Swett, HW. N. Sheldon, and J. R. M. 
Squire. —Dated 20th January, 1876. 

This provisional specitication describes this invention as follows :—It 
has reference to the construction of the headstock of turning lathes or 
other analogous machines, or the method of mounting the arbor therein, 
the purpose of the invention hotegy bad obtain such a construction of parts 
as will enable a tight and close ring to be insured at all times with 
little labour and trouble, and to provide a lathe at very small cost, which 
the extreme simplicity of this plan enables the invertors to do. 

228. Tannina, A. Clavier.—Dated 20th January, 1874. 

The features of novelty in this invention consist, First, in employing a 
force pump for forcing the tanning liquor into and through the pores of 
the skins or hides to be tanned, Secundly, in employing tanning liquor 
obtained from the leaves of the lignum vite tree. Thirdly, the use of 
metal trellis work, for keeping the skins or hides flat whilst the tanning 
liquor is being forced through the pores thereof. 

229. Coxvertina Vessets FoR IRON anv Steet, J. Collins, — Dated 
20th January, 1876, : 

This invention relates to the bottoms of the converters used in the 
Bessemer process for the conversion of cast iron into malleable iron and 
steel. The inventor dispenses with the use of previously prepared 
fire-clay tuyeres, and forms a homogeneous bottom with the tuyeres in one 
therewith, and he employs a more highly and uniformly refractory mix- 
ture as a material, and further adopts an improved method of preparing 
the bottom. 

230. PLate WARMER AND REFRIGERATOR, P. Liddicott.—Dated 20th Janu- 
ary, 1876 : 

This has for its object the production of apparatus for the use of 
‘butlers ” and others for expeditiously heating or warming plates, ‘‘ side 
dishes,”’ pastry, or the like, and providing « supply of fat water for 
table use, or the apparatus may be used for refrigerating or cooling pur- 
poses. 

231. Traction Enoines, B. Lefébvre.— Dated 20th January, 1876, 

This ists, First, in tion with the front or small wheels of the 
engine, carriage, or vebicle ; a cylinder made of cast iron, cast steel or 
malleable iron is employed, the under part of which cylinder is open, the 
upper part being closed, and having fixed or cast therein a boes ; said 
eylinder being fastened to the boiler or any other part of the engine. In 
the before mentioned a shaft is fixed by a cotter, key, or any other 
means in order be tet it from turning. Secondly, of a second 
cylinder fitted exactly or with alittle spare room in tbe first-mentioned 
eylinder. The upper part of this cylinder is left open, the lower part 
having a bottom with or without flanges und boss, and through which the 
before-mentioned shaft passes. This cylinder is fixed to the axle of the 
small wheels, the lower part being of a rounded or globular form to fit in 
a hollow globular basin of the same diameter which is fastened to the 
axle of the small wheels, thereby allowing one wheel to move higher than 
the other for which purpose an oblong slot or hole is made in the axle of 
the small wheels. Thirdly, of a boss with a large flange made of cast 
steel, cast or wrought ron, through which passes the shaft described as 








fixed in the boss on the first-mentioned cylinder, and having one or more 
keys fixed in it to ler ; and 


t it from turning with the second cylind: 
one or more key! are made in the t to allow this boss to slide up 
and down. of one or more 8' of a square, round, or 


Fourthly, teel springs 
any other section, and ofa cylindrical, conical, or ‘al shape, which are 
of the loose boss last-mentioned. Fifthly, in the axle 
under the first head, which axle or is of round 
or any other section, and of steel or wrought iron, is fixed in the boss of 
the —_ Po yer by a cotter, key, Re any other ee and > area 
e spring or springs, thro @ loose boss large flange, 
also th boss and bottom of pine cylinder, and h the loose 
basin and axle of small wheels. Sixthly, in a brass plate or disc of same 
diameter as the touching parts of the loose boss, and of the second 
cylinder, which plate is placed between these two, and is provided cen- 
trally with a hole of equal or larger diameter to that of the shaft fixed in 
the on the first-mentioned cylinder. Seventhly, in an india-rubber 
ring which is placed, fastened or not, against or on the inside bottom of 
the first cylinder, and is used to break the concussion of the second and 
first cylinders against each other. 
282. Srrerino VessEs, F. J. Demblon.—Dated 20th January, 1876. 
According to this invention two threaded rods worked by pinions from 
the steering wheel move blocks ype in a slotted frame or crosshead by 
which the hiller head is pulled and pushed simultaneously to put the 
rudder over. . 
283. Skatine Fioor or Rink, G. A. Bllis.—Dated 29th January, 1876. 
The features of novelty are :—The arrangement described with modifi- 
cations thereof for lowering or elevating any part of the framework to 
suit and adapt it to the inequalities of the ground, so as to obtain a level 
basis whereon to put the boards which make the skating floor. The 
system of employing square sections all corresponding to each other, so 
that the framework and floor will fit together without the trouble of selec- 
tion. The portable T slide joints for uniting the framework and legs. 
The use of sections of floor, the surfaces and of which are made 
impervious to moisture, and with a mastic or bituminous solution (or 
other suitable material or substance) for providing a durable skating 
floor. — of a tent covering or awning supported on pillars 
as described. 


234. Deapentne Noise or Exnavust STEAM, ARRESTING Sparks, &c., P. 
8. Justice. —Dated 20th January, 1876. 

This invention is an improvement upon the apparatus for a similar 
purpose, patented by the inventor a.p. 1875, on the 18th May, and 
numbered 1828, and consists of a pipe of suitable length and diameter, 
having one or more annular chambers near its base, into which may be 
screwed a series of small pipes of proper lengths and diameter pointing 
upwards, or in the direction in which the exhaust steain is to be dis- 
charged through them, as the upper end of the main pipe to which they 
are attached is permanently closed, whilst the open end of this main pipe 
being the base, is bolted or attached to the usual exit, opening, or nozzle, 
by which the exhaust steam passesto the atmosphere when the engine is 
working. Thearrangement being such that whilst the combined areas of 
these exit tubes is a: great or greater than that ef the main exit of the 
exhaust itself, the draught is more steadily maintained and increased, 
and at the same time a very considerable saving in fuel is secured, 
together with an almost complete arresting of the spurks and cinders, 
usually thrown out by the force of the exhaust. The exit openings of the 
small tubes may be so re, ted in their diameter as to deaden or break 
the waves of sound to a degree which renders the omission of the steam 
practically noiseless, even when discharged under high-pressure. 

235. Wueets ror Locomotive Enaines, KR. Werderman.—Dated 20th 
January, 1876. 

This invention relates to improvements in the construction of locomo- 
tive engine wheels. The object of the said invention is to obtain a 
greater adhesion to the rails without increasing the weight of the locomo- 
tive, thereby augmentimg the tractive force of the locomotive. The 
increase of tractive force is obtained either by increasing the vertical 
pressure on the rails by magnetic attraction, or by the resistance opposed 
to the movement of the rails by springs. 

286. Brace Bucktes or Fasrenines, 7. Walker and J. Morton.—Dated 
20th January, 1876. 

This invention relates to that part of brace buckles or fastenings 
through whic: the narrow webs, commonly ‘Cantab” ends, work, and 
upon which tl ey rice, and the said invention consists in constructing the 

id parts of tle buckle or fastening of a bow-shaped piece of cylindrical 
wire, so as to present to the webs, or ‘‘ Cantab” ends, a rounded surface, 
and thereby prevent the chafing or wearing of their edges, to which they 
are subjected in buckles as ordinarily made. 

237. Grinvinc Gratn, A. M. Clark.—Dated 20th January, 1876. 

‘This invention relates to mills in which the bran is separated from the 

ts by passing the grain between toothed cones running in opposite 

irections. Also to arrangements of disc mills and mills composed of 
concave and convex surfaces having alternate motion, and to mills havin 
— grinding surfaces similarly operated, as also to fluted eylindrienl 
mills, 





238. Treatine Resipves or Magenta, J. Levinstein.—Dated 20th January, 
187: 


4%. 

The inventor treats the residues with diluted acid, preferably hydro- 
chloric, by which means a partial solution of the said residues is obtained, 
the process beiny accelerated if desired by the application of heat. 

239. Fasteninos ror Scarves, EF. W. Corns.—Dated 20th January, 1876. 

This invention consists of a solitaire stud with one large and one small 
heai passed throngh the front of the scarf or tie, and a slotted plate 
secured to the band, so that when fastened the smaller head of the stud 
engages in one of the sluts in tae band plate. 

240. Sucar, H. H. Murdoch. —Dated 20th January, 1876. 

This invention relates to those processes in which lime is added to a 
saccharine juice or a solution of sugar, and carbonic acid gas is afterwards 
passed into the limed juice or solution for the purpose of purifying or 
refining the juice or syrup. The chief novelty in this invention consists 
in forming a gelatinous compound of sugar lime and carbonic acid in the 
juice or solution to be purified or in a portion of the said juice or solution, 
which portion is subsequently added to the bulk of juice or solution which 
is to be purified by adding lime, preferably in the form of milk or cream 
of lime to the juice or solution, and then passing into it a current of car- 
bonic acid gas while the juice or solution is cold, only until a gelatinous 
precipitate is produced, and then boiling the juice or solution containing 
this gelatinous pay mage filtering it while hot, again ing a current 
of carbomic acid gas in excess, again boiling and again filtering. The 

rocess is applicable to the treatment of beet juice or other saccharine 
 srsy or to the refining of raw sugars. 
241. Horszsnogs, H. J. Heywood.—Dated 21st January, 1876. 

This invention relates toa system of manufacturing horseshoes from 
steel of a very light section, and gauging and fitting the shoe to the horse 
without burning the hoof. 

242. Pressiva WooLLEN AND OTHER WOVEN OR FeLTep Fasrics, G. H. 
Nussey and W. B. Leachman.—Dated 21st January, 1876. 

Improvements on patents No. 2585 of 1869, and No. 2370 of 1872. This 
consists :—First, in the use of press papers instead of metal plates. 
Secondly, driving the guide rollers by power. 

243. Furnaces, R. 8. Casson.—Dated 21st January, 1876. 

This invention refers to furnaces generating and burning gaseous fuel 
used in the manufacture of iron and steel, such as puddling and reheat- 
ing furnaces, but is also applicable to steam boiler and other furnaces. 
The low combustion is curried on in the generator, so as to produce a 
g fuel isting mainly of carbonic oxide, by means of a regulated 
quantity of air admitted through bars at the front of the furnace. The 
gaseous fuel passes from the generator, near the top thereof, where 
——- over a bridge between the age and reverberatory or other 

urnace, it is mixed with heated air delivered in jets on the upper and 
lower side of the stream of gaseous fuel, and a complete and vigorous com- 
bustion of the said fuel effected. The air is supplied to the bridge by a 
fan or other blast, the upper current being heated by flue or channel in 
the arched top of the generator, and the lower current by a cast iron box 
under the generator. The fuel is supplied to the g tor by a roller at 
the bottom ofa hopper, and the quantity of air entering the generator, and 
consequently the voluine of gaseous fuel produced, is regulated bya valve 
in the passage conveying the said air. 
245. CLEeANING AND PotisHiIne Grain, W. R. Marsh —Dated 21st January, 

1876 








This invention relates to the drums, cones, or cylinders of machines for 
leani d polishing rice and dressing meal, and for other like purposes, 
and is designed to provide the said drums, cones, or cylinders with a more 
efficient scouring, polishing, or cleaning surface than heretofore. The 
scouring, pg, cleaning, or polishing surface of these drums, cones, 
or cylinders, has hitherto been commonly formed of hair or bristles, or of 
sheep skin, or partly of both, but the inventor substitutes for the said 
hair or bristles, or use in combination therewith, surfaces formed of steel 
or other metal wire. 


246. Revievine Pressure tn Gas Retorts, J. Moore.—Dated 21st January, 
1876. 


wo. 

One side of the part of the dip pipe in the hydraulic main is formed 
flat, and has a slide valve, made to slide vertically against it on the outside, 
and over a port formed in the flat part and above the level of the water 
in the hydraulic main. A valve spindle is connected at its lower end to. 
the valve, and a up through a stuffing box, preferably cast upon the 
flange of the dip pipe which connects the dip pipe to the hydraulic main. 
The valve “— le is connected at its upper extremity to a lever, so 
arranged with a weight at one end and a vertical passing down in 
front of the retort at the other, that the valve is closed the 
weight g it down, and ed by et down the rod and thus 

g the valve. Suitable guides are provided to keep the valve up to 














its face, and a suitable and catch are provided to prevent the valve 
descending too low when closing, and to retain the lower end of the ver- 
pe os when 1 valve is — — _—e By — wey semen it 

not necessary to unseal the bottom when the ure 
in the retort is to be relieved. _ ae 


ane: » -eecgmeag or PuospHates, W.J. Williams.—Dated 2ist January, 


Phosphates of earths, alkalies, or metals, or mixtures thereof, are 
mixed with salts of potash, or vther alkalies, lime, or magnesia, 
and in bination with carb matter, subjected to heat in a 
furnace. The mass so obtained is cooled and lixiviated, and the phosphate 
obtained therefrom. 

248. WueExELs, J. Bowron, jun.—Dated 21st January, 1876. 

This invention consists in the manufacture of wheels adapted for 
machinery, railway, and other purposes, in one piece, from a mass, block, 
or disc of heated wrought iron or steel, by means of a direct-action steam 
hammer, hydraulic, or other pressure, operating upon such mass or disc 
of metal by means of suitable dies. These dies are adjustable upper and 
lower dies, which, when brought together, form a matrix of the i and 
dimensions of the wheel to be produced. 

249. Fire-aLarM AND Gas InTeRceprer, &. P. H. Vaughan.—Dated 2st 
January, 1876. 

This by rege is posed of a ther ter tube charged with any 
suitable liquid, the rupture of which in presence of an abnormal increase 
of temperature sets in motion an alarm bell, and at the same time (when 
so required) sets free a cut-off gear on the gas inlets. 

250. Steamine Printep Fasrics, W Mather—Dated 21st January, 1876. 

This invention relates to certain improvements in the apparatus for 
which letters patent were granted to the inventor in conjunction with 
Honoré Francois Adolphe Cordillot on the 9th day of February, 1875, 
No. 479. In the specitcation of the said patent the apparatus described 
consists of a cl chamber with a door at each, end and with a series of 
wagons to receive the fabrics, the said wagons running on rails on the 
floor of the closed steaming chamber, and being discharged- at intervals 
when the process is completed. Now this invention consists in dis- 
pensing with the wagons and their accessories above referred to, and 
— the supply and discharge of the fabrics continuous and self- 
acting. 

251. Frxep Nozzzz Invectors, W. R. Lake.— Dated 21st January, 1876. 

These improvements relate to that form of injector known as the fixed 
nozzle injector. The said improvements have, First, been found to con- 
siderably diminish the waste of the overflow, at the same time allowing 
the waste or overflow cock or valve to be kept closed during the working 
of the injector; 8 dly, to facilitate the use of very hot feed-water : 
Thirdly, to diminish the first cost, and at the same time to render all the 
parts easy of access. 

252. Baru Towet AnD Dressing Gown, 4. J. Hamilton.—Dated 21st 

Tinie inner at lates to 

nvention relates an article of apparel for the bath room 
dressing room, which may be utilised both as a bath towel and a ae 
gown. The garment consists of a cloak and hood composed of a twilled 
cotton fabric, plain on one side, and having on the opposite side a fleecy 
surface. 
258. Warer-ciosets, 7. Smith.—Dated 21st January, 1876. 

The feature of novelty which constitutes this invention is 
ment of apparatus as and for the purposes set forth. 

25%. Compine Corton, &c., J. M. Hetherington.—Dated 2st January, 

















the arrange- 


1876. 

This invention relates to improvements upon a pate 
Michael Henry, dated Feb. 20th, 1873, No. 651.» Patent granted to 
255. Spinnine Roprg, &c., J. Barbour.—Dated 21st January, 1876. 

These improvements relate to what gre known as horizontal spinners 
for rope and other coarse yarns, and consist in the application of the 
expanding pulleys for the purpose of regulating the speed of the usual 
feeding sheet, which sheet is composed of a series of hackles or gills on 
an endless chain, over which the sliver or untwisted yarn is fed. 

256. Wasnine Macuines, G. Llovd.—Dated 21st January, 1876. 

This invention refers tc improvements in rotary wasking machines, in. 
which a wire cage is employed to contain the articles to be washed and 
the improvements consist in forming a sliding door to the washing cage 
improving the handles and working gear, and in modifying the shape and 
form of the tubs and boxes containing the washing cages. 

257. Sroprina anp Srartino Tramway Cars, J. Phillips.—Dated 21st 

Pay not = nee 

s invention consis’ n an arrangement of springs and gearin 
whereby the act of stopping the car will create a enaier’ which seag bee Goel 
as a first impulse to restart it. 

258. Sxatine Rink FLoor, C. Asbury.—Dated 22nd January, 1876. 

This 1avention consists in constructing skating rink floors of thin 
tempered steel, iron, or brass plates or sheets, united together by rivet- 
ing, flanging, hard soldering, or brazing, so as to form a continous 
elastic floor, which is fixed at or near its edges in a state of tension b 
screw bolts. The elastic metallic floor may be used, in combination wi 
coiled or other springs, for increasing its yielding power, or the elastic 
floor may be supported upon a bed or foundation of cork shavings, cocoa- 
nut fibres, or like material, to deaden the noise of the skater. 


259. Froors or Sxatino Rinks, FE. A. Cowper.—Dated 22nd January, 


1876. 

According to this invention, floors for skating rinks are made of an 
elastic or yielding nature, by constructing them of boards, supported on 
spring or elastic cushions carried on a suitable foundation. e surface 
oF the floor is by preference made of two layers of boards fastened upon 
each other, the boards of the one layer running at an angle to those of 
the other layer. 


260. Kins ror Burnino Miners, 7. N. Paliaer.—Dated 22nd January, 
1876. 


The inventor provides the furnace with a séries of small pipes for 
carrying off the smoke, and over the top of the kiln he provides a cover 
or funnel with suitable doors for charging the kiln, the plaster stones 
falling upon a cover arranged over the furnace, sc as to form two inclined 
planes of about forty-five degrees, A space isleft between this cover and the 
arch of the furnace to allow of the circulation of the heated air. Suitable 
outlets are provided for discharging the burnt plaster. The funnel or 
cover also carries off the vapours arising from the plaster while being 
burnt. The improved kiln may also be used for burning other minerals, 
such as magnesian limestone. 

261. Gas Burners, J. D. Palmer.—Dated 22nd Jenuary, 1876. 

The features of novelty in this invention consist in combining a 
burner of peculiar construction with an oval-shaped cap of very | Fi 
wire gauze made of platinum or other known metal that will resist great 
heat, and not oxidise, and in admitting gas which mixes with air into 
the said cap, by which bustion is rendered perfect, and the light pro- 
duced by the mixed gas and air passing through the gauze cap omits a 
pure brilliant white light without flame at a cheap rate. 

262. Gas, W. R. Loke.—Dated 22nd January, 1876. 

The nature of this invention consists in improvements in the manu- 
facture of hydrogen gas, in the combination of hydrogen gas, superheated 
steam and petroleum, and its distillates and other solid and liquid hydro- 
carbons, and in the means employed in manufacturing the same, and in 
using it for illuminating, heating, and ventilating purposes. 

263. OrnamentinG Woon, W. H. Williams. —Dated 22nd January, 1876. 

Ia ornamenting circular articles of wood, such as paterases or 
blocks, bread trays and shade stands, according to this invention, a circular 
blank is taken and placed in a die, the bottom face of which carries the 
ornamental design to be impressed upon the blank. This die is fixed on 
the bed of a powerful press or stamp, a plain upper die or plunger of a 
size proper to enter the die being attached to the ram of the press or stamp. 
By the descent of the be gy die or plunger the required number of times 
the blank is compressed very forcibly between the plunger and die and 
the ornament sunk in the bottom of the die impressed sharply upon the 
lower face of the blank. To ornament the edges of articles of large size 
the blank is supported in a cup-shaped support, and an ornamental roll 
is with t force on the margin of the blank. Lengths or strips 
of wood suitable for picture frames, mouldings, beadings, cornices, and 
the like, may be ornamented by the process described. 

264. Ferro-cyanipes From Spent Oxipe or Iron, &. H. Johnson.—Dated 
22nd January, 1876. 

The solution resulting from the treatment of spent oxide of iron 
with alkaline earth (lime for example) is submitted to the action of a 
current of carbonic acid This treatment d p any sulphid 
of calcium in the solution forming carbonate of lime, which precipitates 
along with the sulphur. When the point of neutralisation has been attained 
the solution of ferro-cyanide free from the sulphide, after being allowed 
to settle is drawn off, and Prussian blue is precipitated from it in the 
ordinary manner. 

265. Lanurs ror SicnaLtinc 7. Winter and R. Winter.—Dated 22nd 
January, 1876. 

The chief feature of novelty in this invention consists in the substitution 
of lamps for flags, so as to be able to give the signals at night as well as 
b: daylight, and in the frames for carrying and the means of operating 
the lamp so as to give the signals, ‘ 

266 Sarety Brake, £. P. H. Vaughan.—Dated 22nd January, 1876. 

This apparatus is com of two levers provided with brake blocks, 
and ae together at their outer ends, opposite extremities being 
fitted with running cords or chains in connection with a pair of counter- 
~— wi when freed by disengaging gear, draw the said extremities 

wards each other, causing the blocks to the rim of the fiy-wheel, 
or other equivalent picce of machinery situated between them. 
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267. Rotver Sxares, F. W. Lwiham. —Dated 22nd January, 1876. 
edeal Abten mieumm eS ble “o Siow thes booted ot 
a dou — 
the Tho sube te SotGale pargees maak oa ciently rigid, and the 
thereof, are permanently attached 


i 
| 


. B. Webb. — Dated 24th January, 1876. 
A mouthpiece is desc: ibed, made of a tube closed at the top, and having 
fe pany Bender 5, agg Holes are drilled in the tube about 
an below such flange. A shoulder is described, which is affixed 
The tube is thea dropped through an orifice in 
through a hole immediately beneath, 
through which it is prevented falling by means of the rim or flange 
around the : is then passed over that portion of the 
tap body, and a suitable collar 
on the tube beneath it. When 


mouthpiece is upwards, the ls collapses, the holes 
drilled in the top of the tube are fo above the shoulder, and the 
off the re the expands, 


liquid out. On tal pressu: spiral spring 
i ok greet fali beneath level of the shoulder, and the flow is av 


once arrested. The orifice on the topof the tap body is closed after insert- 
ing the tube or mouthpiece. A suitable liner or washer may be placed 
round the rim or flange. Means also are described of ——s such 
mouthpiece as a nozzle to hose, also as a mouthpiece for funn 
269. Srzaminc on BLowinc Woven Faprics, 0. Ingham and C. H. Holt.— 
Dated 24th January, 1876. 
This consists in or blowing woven fabrics in an enclosed 
in which a vacuum may be formed, whereby a considerable saving 
of time and fuel is effected. The fabrics are wound upon hollow 
perforated cylinders or cans, and one or more of the cylinders placed in 
position on steam nozzles in the vessel which is then closed and rendered 
air-tight. The air is then exhausted by an air pump or other known 
means, and steam admitted through the nozzles into the hollow cans, 
which passes through the fabrics and charges the vessel with steam. 
270. Stowatuixc on Rattways, W. Kenyon.—Dated 24th January, 1876. 
The object of this invention is to enable signals to be given by the 
locomotive itself when in motion, so that the signalling shall be self- 
acting, and consists in sectional rod, or tubes parallel with 
the rails, and carried by anti-friction rollers, and having fixed to them at 
the places where signals are to be- given toothed racks gearing into 
toothed wheels fixed to the pillars or upright shafts, carrying the sema- 
hore arms, lamps, or other signals. In bearings near the stations. cross- 
ings, or sidin , there are shafts carrying twe levers, one jointed to the 
horizontal , bar, or tube, and the other to a two-armed lever, having 
one arm curved or inclined above the top of the rail, and on the locomotive 
there is a double lever carrying at one end a bowl or roller for acting on 
the two-armed levers, and at the ends of the sections of the horizontal 
rods near the places to and from which signals are given there are other 
two-armed levers, one arm communicating with its corresponding 
sectional rod, bar, or tube, and its other arm so placed that it can be acted 
upon by the locomotive. The working of the invention is as follows :— 
Shortly after the train kas left the station, or other place where a signal 
has to be given, the locomotive acts on the si lever, and thereby 
causes the semaphore, arm, or other signal to turn to danger and block 
the line ; but when the train has proceeded on its course and arrived at 
the required distance for safety, it acts on the next signal lever and turns 
the first semaphore or signal to “line clear,” and so on during the whole 
course. 
271. Merattvracicat Forsaces, W. M. Brown.—Dated 2ith January, 
1876. 


This invention describes a furnace with a flue for conducting the 
heated gases from a first combustion chamber to the smelting chamber, 
and a second combustion chamber for heating the said flue, and is 
arranged so as to maintain a strictly reducing gas in the smelting cham- 
ber, and to confine the oxidising flame to the second combustion 
chamber. 

272. Hypravric Weicuinc Apparatus, F. W. Barnes.—Dated 24th 
January, 1876. 

Portion of rail removed and potes there a rail-shaped piece of metal, 
having piston at bottom, working in,cylinder in communication with 
smaller cylinder containing piston, Enclosed fluid pressure between 
large and small cylinder is caused to indicate on dial the load. 

278. Creaxsine Water, J. H. Johnson.—Dated 24th January, 1876. 

This invention relates to improvements on the apparatus for cleansing 
water from impurities, in respect of which letters patent were granted 
to the said Melchior Nolden, the 29th April, 1873, No. 1552. 


‘ 274. Anrisertics anp Disinrecrants, C, 7. Kingzett and M. Zingler.— 


Dated 24th January, 1876. 

This invention mainly consists in exposing turpentine and water to 
atmospheric oxidation, or the turpentine may be oxidised by itself, and 
afterwards treated with water. This oxidation may be automatically 
effected by exposure to sunshine or by blowing or drawing a current of 
air through the bodies at an elevated temperature from, say, 20 deg. 
Cent. to 1u0 deg. Cent. By this means a solution jis produced which is 
used as an antiseptic and disinfectant. 

276. Recoverine ALKALI, A. G. Southby.—Dated 24th January, 1876. 

Drying very contentrated waste leys into a more or less dry solid 
matter on a shallow evaporating pan set in a flue, the pan having one 
end sloping up out of the lef. Destructively distilling the resulting dry 
solid matter in retorts, and using the = for lighting and heating pur- 
poses. Incinerating the cokey matter from the retorts on tiles or plates 
arranged in steps in a flue, with av air space between each. Burning off 
the carbon from the resulting ash, by exposing it to heat and air on a 

layer, but so as not to fuse it. Combining two or more of these 
improvements ther in one furnace, and with a concentrator to pre- 
pare the ley forthe first treatment. The inventor sometimes lixiviates 
the coke as it is drawn from the retort, to produce a clear solution fit for 
re-use, and use the residue as fuel. 
276. Burtons, E. Neupert.—Dated 24th January, 1876. 

me ery | to this invention a button plate has a small metal disc, and 
is pushed through a hole in a back plate, and turned a quarter round, 
where it is held securely by two metal spring plates. 

277. Rotter Skates, 8. 0. Brown.—Dated 24th January, 1876. 

This invention relates to that form of skate designed for use upon a 
board floor, or asphalte, or other suitable surface, and consists in the 
following construction an‘ errangement of parts, that is to say: Two 
wheels or rollers are placed in line under the centre of and secured to the 
foot plate or stock in such a manner as to receive nearly equally the weight 
of the operator. Either of the wheels, preferably the forward one, has its 
as formed of segments, which allows the wheel to be changed 

rom the ordinary frustrum of a cone when the pressure upon the ends of 
the segments become unequal, 
278. Suipuate or Porasn, P. Spence.—Dated 24th January, 1876. 

This invention relates to improvements upon the present applicant's 
patent of 15th January, 1869, No. 130. 

279. Trre Waiters, A. V. Newton.—Dated 24th January, 1876. 

This invention relates to new improvements in type writers and 
machinery for printing the complete text of any language composed of 
letters, without requiring to set up the type in a form, thereby obviating 
the use of different founts of separate type, the composing stick, the 
formes, and all the paravhernalia of the printing office now in use. 

280. Skates, W. Chadburn.—Dated 24th Janvary, 1876. 

Instead of making the runner of a flat blade of steel as usual, the 
inventor makes it of trough-shaped or double-flanged steel. and the 
edges of the flanges he chamfers off, so as to enable them to take a good 
hold of the ice. Between the runner and the foot-plate cushions of india- 
rubber are in 
281. Ratsive, Forcine, anp Exnaustino Liquips anp Gases, J. F. Brinjes. 

—Dated 25th January, 1876. 

This invention SS the use in combination of a cylindrical 
— piston and l web or partition rigidly secured in a longitudinal 

rection to the outer surface of the said piston, the said cylindrical 
piston having a gyratory in lieu of a rolling motion, inside an outer 
closed fixed cylindrical casing, on which is formed a radially dis 
chamber, and within which chamber the said web or partition works to 
and fro, the inlet and outlet orifices being situate on opposite sides of 
such chamber. The gyratory motion is imparted to the cylindrical 
gyratory. piston by the aid of one or more cranks or eccentrics on a revolv- 

ng shait duper concentrically with the said outer fixed cylinder er 


282. Miners’ Sarety Lamps, J. C. Mewbura.—Dated 25th January, 1876. 
This provisional specification describes the application of solder to part 
of the lamps in such manner that the lamp cannot be opened until the 
solder is removed ; and as a red heat is required to effect its removal, it 
follows that the lamp cannot be opened by the men when in the mine. 
288. Spimninc anp Dovsiina Corton, &c., 7. Wrigley.—Dated 25th 
» January, 1876. 
This relates to the flyers used in such machinery, and to the method of 





suspending and sto; the same, and the improvements consist in 
fixing a ring round the arms of the flyer to prevent the expansion thereof 
by cen fe Also in constructing flyer necks or bushes ly 


y force. 
—* to * = bear in —— —_— Ad countersunk recesses in the 
yer m or flange is formed on bush, projecting beyond the 
die rail, and by pressing this rim the flyer will be stopped with less 
than heretofore. 


284. Burrers, R. H. Hepburn.—Dated 25th January, 1876. 

This invention relates to various improvements in the cases of buffers, 
and in the mode of ont = me | the rams thereto, whereby sim- 
plicity of construction and ‘ity ani y in the facture of 


i 





.285. Propucine Desians on Porrery, J. Miller.-—Dated 25th January, 
1876. 


The features of novelty which constitute this invention are the 
improvements as set forth for printing or fixing designs on that class of 
pottery ly known as stoneware, and the means employed for 
effecting the same. 

286. Umsrectas anp Parasois, S. Townsend.—Dated t5th January, 
1876. 

The tube of the runner is extended in length to receive a tip-cap on 
the end the farthest from the wheel. The tip-cap is capable of slidin 
freely for a short distance on this end of the runuer without being ac 
u by a spring, and the extent of its motion on the runner in either 
direction is determined by raised rings. By such combination of the 
tip-cap with the tube of the runner wheel increased convenience in use, 

ther with improved are obtained 





267. Hoxsesnoss, J. 0. Spong.—Dated 2th January, 1876. 

A plate is provided with studs or recesses on one side, and means of 
holding to the shoe internally or externally on the other side, the attach- 
ments, or some of them, being actuated by screw motion. These parts 
are protected from the injurious action of stones or other matters. 

288. Direction Inpicator, L. Janse. --Dated 25th January, 1876. 

In carrying out the invention the indication of direction is obtained 
by means of one or more rotating heavy-rimmed wheels driven and 
mounted so as to be ind dent, or as nearly so as epee of any 
angular movement that the ship, or anything carrying the instrument, 
may have in the horizontal or other plane in which the indicator is set 
to work. The invention also com 8 a particular mode (amongst 
others which might be adopted) of obtaining the desired indication from 


Plates are in slightly better request, as well for the commoner 
descriptions as for high-class cae qualities. Nevertheless, as 
will be seen below, there are complaints affecting this branch of 
the industry which are noteworthy, as arising out of the competi- 
tion of other districts, ki 

Some trades hereabouts, despairing of getting much relief in a 
positive reduction in the standard rates of carriage adopted by the 
railway companies, are making an effort to get a little relief in this 
way. They are prepared to pre-pay consignments in the bulk, if the 
railway companies will give them the benefit of a reduction of 10 per 
cent. The railway companies, in the bulk of the transactions, have 
had to collect the freightage rates from the consignees individually. 
In the case of an extensive manufacturer the consignments of any 
one day would be large. If the carriers would consent to a reduc- 
tion to the extent indicated, then the manufacturers, merchants, 
or factors, as the case may be, would pre-pay on the bulk upon 
the lower and wholesale scale, and charge their customers upon 
the retail or higher scale. The traders who are moving in this 
matter desire the co-operation of the Chambers of Commerce with 
the view of such a representation being made to the carriers as they 
are likely, from its influences, to heed; and that co-operation is 
likely to be given. : . 

The local pig makers, as also the agents of pig-producing firms in 
other districts, reported both yesterday and to-day that a better 





a rotating wheel by combining therewith a second wheel rotating in the 
opposite direction, the two wheels being arranged to give motion to 
indices or pointers over a compass card or other indicating face or dial, 
which ters from their reversed rotations necessarily coincide with 
each other at two diametrically opposite points of their revolutions. The 
direction to be observed is that of the reversely rotating pointers at their 
coincidences, but the reversely rotating wheels may be arranged to yield 
a static indication of direction in other ways than by means of the two 
pointers. 


289. Sream Cranes, W. McArthur.—Dated 25th January, 1876. 

The invention consists in making provision at the bottom pivot of the 
crane both for the entrance of fresh steam and for the exit of the exhaust 
steam, so that water due to condensation may run downwards in both 

es into the pipes in the foundation, and thus leave the passages of 
the crane itself always as clear as possible of water. 
290. Teicycie VeLocirepes, J. H. Walsh.— Dated 25th January, 1876. 

These impr ts have ref to the combination and arrange- 
ment of the various parts of tricycle velocipedes so as to disp 
the axletree, with the special object of bringing the centre of gravity 
when the rider is mounted in position as low as possible consistent with 
ease and freedom of motion and the full development and expenditure 
of power, so that the riding of such vehicles will be attended with more 








is now being done than for a few months past. There are 
exceptions to the rule, but this is the general experience of the 
traders in this branch of business. As with the seller of finished 
iron, so also in respect of the producers and vendors of pig iron, 
attention has had to be given to the views of consumers in the 
matter of prices. A brand of local foundry iron which | is 
in repute amongst ironfounders and engineers is ‘securing 
£3 5s.; at that tigure, short weight, a good South Yorkshire 
all-mine forge pig is experiencing a fairly ready sale. One 
agent reporte! a sale in the past few days of 1000 tons in a line, 
together with another 1000 tons sold in two lots ; .a fair part mine 
and part cinder pig may be secured at £2 10s., and No. 1 foundry 
iron, which is composed mainly of cinder, was freely offered this 
afternoon at £2 8s. 9d. “F 

There is more disposition among the buyers of pig iron, both for 
forge and foundry use, to buy for forward delivery. To such terms 
sellers do not so readily respond as consumers would desire, and 
the former not unfrequently find that their customers will then 
buy for prompt delivery. a 4 

It cannot be reported that buyers have regained confidence in 





safety and comfort, and with less danger of injury to the 
Motion is given to the fore wheels direct by means of handles attached 
inside and tothe spokes thereof. By these improvements the body of 
the rider is supported between and below the axles of the wheels, and in 
such a position as to enable him to guide and propel the machine with 
great ease and with complete utilisation of all attainable power, the fore 
wheels with his hands and the hind wheel with his feet. 


291. Pires anv Tupes ror Smokine, D. Oppenheimer.—Dated 25th Janu- 
6. 


, 

The mouthpiece of the pipe or tube is made detachable and separable, 
and is so constructed as to slide telescopically into the stem in order that 
the pipe or tube may be lengthened when it is to be smoked and 
shortened when it is to be carried in the pocket. The travel of the mouth- 
piece is regulated by suitable stops, and it passes through a cap or ferule 
which fits on to the stem, and it is furnished with cork to make an air- 
tight packing or joint. 

292. Roap Locoworives, J. Mutthews.—-Dated 25th January, 1876. . 

According to this invention the driving wheels of road locomotives are 
made with frames or hars projecting through the tires and pressed out- 
wards by aprings, so that they can yield by being forced mwards when 
in contact with a hard road. The flues or fire-boxes of internal-flued 
boilers for such engines or for other purposes are constructed with one or 
more steps or shoulders projecting inwards, and in such shoulders are 
fixed fire-tubes, extending threugh the water space to the smoke-box. 
The flue or fire-box may either extend through the boiler or it may be 
closed at the inner or upper end, and such closed end may communicate 
with the smoke-box by tubes. A fire-brick filling in is provided for the 
flue of such or other internal-flued boilers, so formed as to leave passages 
against the side of the flue for the hot gases. The crown of the fire box of 
locomotive boilers is stayed by means of bolts from an intermediate 
transverse plate fastened to tbe sides of the boiler. A feed heater is 
described, consisting of a chamber containing a breeches pipe through 
which the exhaust steam from the steam cylinder passes. 

298. Divine Dresses, Boats, anp VeEssELs, C. Bartholomew.—Dated 25th 
Janvary, 1876. 

This invention relates to diving dresses, diving boats, and diving 
vessels, by means of which, parties using the same will breathe air at 
whatsoever depth they descend to, of about the same pressure or density 
as the ordinary atmospheric air at the surface, and also by which certain 
orifices can be closed, so as to be air and water-tight. 

294 Mepicivat Capsuces, 8. Limousin.—Dated 25th January, 1876. 

This provisional specitication describes hermetically enclosing medical 
powders or pills in bread or other substance readily soluble in the 
stomach. The capsules or envelope are stamped with the name and dose 
of the medicine. 

295. Cuirrinc Borer Puates, A. M. Clark.—Dated 25th January, 1876. 

The machine consists of a stationary and a movable shear, the 
stationary shear being arranged in a plane, so inclined to the movable 
shear that the edge of the plate being cut is bévelled suitably for caulking; 
at the same time the machine is so inclined that the plate lays flat or 
horizontally on the stationary cutter, so that it can be operated to better 
advantage than it could if the machine stood upright ; also of an adjust- 
able gauge for regulating the plates to the cutters. 

297. Cicars, B. J. B. Mills.—Dated 25th January, 1876. 

The machine is constructed with a belt fastened at one or both ends to 
a table and passed around a roller on a carriage travelling over the table 
in such a manner as to form a bight in the belt, within which the tobacco 
is rolled and pressed in proper shape. 

298. Brean, W. R. Lake.—Dated 25th January, 1876. 

This invention relates to a process of manufacturing bread directly 
from corn without converting the same into flour. Bread made according 
to os invention will neither spoil nor become stale for more than a fort- 
night. 

299. Evecrro-maGNetic ReGuiators For Steam Enoines, W. R. Lake.— 
Dated 25th January, 1876. 

The object of this invention is to afford the means for operating one or 
more valves for controlling the speed or action of a marine engine in 
such a manner as to obtain the full power of a magnet by producing the 
necessary action while the armature is in close contact therewith, and so 
as to avoid the danger of catching on the centre by forming or breaking 
an electrical circuit either by means of a float or equivalent device 
operated by the vessel in a rough sea, or by tire officer in the pilot-house, 
or by both. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Uron ’Change in Birmingham to-day—Thursday—and in 
Wolverhampton yesterday, there was less indisposition to 
purchase than has been recently noticed, and tr tions were 
reported of more aggregate worth than for a few months past. 
Some consumers of finished iron have allowed their stocks to run 
low, and are compelled to buy; and this they are doing with a 
freedom which, as compared with some earlier transactions, is 
cheering. To be sure, they are not paying more for the product 
than they might have got it for at the earlier period; indeed, they 
are getting it for slightly less money. This, together with their 
decreasing stocks, is no doubt the secret of the better purchases. 

Bars of a good quality have occupied a prominent position in 
the sales effected both on ’Change and at the works during the 
past week or ten days. Makers have got for them £8 a ton. 
Common bars have in some instances been as low as £6 10s. per 
ton. At the same time best bars have secured the orthodox £9, 

Sheets still command a steady inquiry. Manufacturers do not 
hesitate to buy at £13 a sheet that can be manipulated without 
much hi under the steam stamper. By no means all the 
sheet mills in the district are in active operation, and there are 
concerns where it is deemed wise just now to keep, say, one mill 
in tolerably active work, rather than two or three doing but little, 
and arrangements to carry out such an alteration are being made. 
The high-class sheet. makers—those who are realising from £16 to 








£19 ton—do not much complain of the extent of business 
which they are just now doing. 





the per of ting quotations, The low prices which 
some makers are just now prepared to accept in order to keep 
some of their stock moving, together with a little better demand 
from the manufacturers and the merchants, is a hopeful sign of 
the times; but leading buyers firmly adhere to the opinion which 
they have long held, to the effect that marked Staffordshire bars 
must come down to £8 per ton before bottom has been touched. 
That figure they quote as the probable minimum, and do not 
hesitate to express their intention to purchase at it. They venture 
the opinion that such a figure wil! rule, if not at the next quarter 
day, then at no very remote subsequent date. 

In this view they are in no way encouraged by makers. These 
assert that iron cannot be made at less money than is now being 
got for it, unless present expenses should be reduced by the pre- 
valence of a condition of things not at present probable. Still 
leading buyers hold on the way which they have chalked out for 
themselves. They do not fail to point to the Board of Trade Returns 
as indicative of a state of things which cannot be much longer 
endured without some effort being put forth by makers to stimu- 
late purchasing in foreign markets. E 

Allthe mischief which buyers allege high prices occasion has 
not yet been developed. It is asserted that in many cases trade is 
lost, never to be recovered, a subject of the most painful interest 
to those who are cognisant of the facts. One authenticated trade 
transaction may justify this supposition in the minds of the 
sceptical, more fully than — amount of theoretical measuring. 
An American trader was selling 25,000 bundles of sheet iron of 
lewt. each annually. Of these he imported from England, up to 
the period of the great rise, 20,000 bundles, now he imports not a 
single bundle, while the rise has so stimulated the American manu- 
facturer of the article that he gets his supply at 30 per cent. less 
than the ruling English price, even before the advance. 

There have been a few interesting local sales of ironworks plant 
and stock recently. At all these more than fair prices have been 
obtained. Much local interest was expressed in the sale of the 
Ketley Ironworks in Shropshire, on Tuesday and Wednesday this 
week, where this feature marked the terms upon which the lots 
changed hands, In this sale some 2000 tons of rolling stock, 
engines, boilers, trains of rolls, stores and effects, were embraced. 
The Ketley Company’s lease h»s expired. 

Ironstone is quite enough offered to meet the necessities of the 
market, and good qualities are still held for better prices, Lime- 
stone is a drug. 

Coal is very plentifully bought for works and household purposes. 
The competition to get orders is very severe, both amongst colliery 
proprietors at home and amongst those of different districts who 
sell in the same markets. The quotations for thick coal are based 
upon 11s. as the minimum for furnace quality ; but it is no secret 
that, whilst such prices may be upheld by one or two firms, others 
are selling at the prices of the day, but only, however, as much as 
will enable them to keep on their pits after some fashion. 

The firms in and around Birmingham engaged in the construc- 
tion of heavy machinery are fairly busy on home account. The 
current inquiry for rolling stock is good, and manufacturers of 
such goods are busy, and so consequently are the makers of the 
metal parts of carriagesand trucks. In the lighter metal industries 
there is a sufficient influx of orders to keep a fair number of hands 
on in the factories. Inquiries from abroad are encouraging. The 
continental nations are beginning to order more freely of tools 
and implements required more particularly in husbandry than for 
some time past. More distant markets, however, are still with- 
holding their orders, 

The annual meeting of the Midland Wagon Company was held 
on Tuesday in Birmingham, and a dividend declared of 10 per 
cent, per annum, with a bonus of 75s. per share on the ordinary 
shares in addition to the usual dividend of 6 per cent. per annum 
on the preference shares, both free of income tax. 

I understand that the Museum of Small Arms, in Newhall-street, 
Birmingham, is to-day—Thursday—to be formally presented by 
the Guardians of the Proof House to the Council. , 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE iron trade of this district continues in a very inanimate con- 
dition ; there are very few inquiries in the market, and little or no 
disposition either to buy forward or to enter into speculative trans- 
actions, consumers contenting themselves with the smallest possible 
hand-to-mouth purchases to cover their present limited require- 
ments. So far, however, as the current list quotations are 
concerned, there is very little change to notice, but any bond fide 
order in the market is keenly sought after, and there is a good deal 
of competition to secure it, 

The hester weekly meeting on Tuesday was again very flat, 
and the reports on Change of further difficulties in the Middles- 
brough district tended necessarily to increase the unsettled feeling 
on the part of both buyers and sellers, Neither for foundry nor 
forge numbers of pig iron has there been any demand worth men- 
tioning, and although the supplies of the better qualities are b 
no means excessive, the requirements of consumers are too 
to enable sellers to be firm in their prices, whilst forge qualities, 
owing to the general slackness amongst finished iron makes, are 





quite a drug in the market, Lancashire makers of pig iron are 
still quoting 56s. to 57s. per ton for No. 3 foundry, and 55s. per ton 
for No, 4 forge, delivered into the Manchester district, and 
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Lincolnshire brands are offered in this district at about 
the same figures. Middlesbrough iron delivered here is 
quoted at 53s. 9d. for ordinary qualities of No, 3 foundry with 
about 1s. extra for special brands ; 52s, 3d. for No, 4 foundry, and 
49a. 9d. to 50s. 3d. per ton for No, 4 forge. The finished iron trade 
continues very depressed, prices very much depend upon 
the nature of the specifications offered, but nominally quotations 
remain much the same as those last reported, and may be given 
about as under :—Staffordshire bars, £7 2s. 6d.; Sheffield bars, £7; 
Lancashire, £6 17s. 6d. to £7; and Middlesbrough, £6 16s, 6d. to 
£6 17s. 6d. per ton delivered into this district. 

So far as the works in this district are concerned, they are 
generally in a very unsatisfactory position. Stocks continue to 
accumulate at the few furnaces still in blast ; the forges are work- 
ing very irregularly; founders are securing very few new orders to 
replace the old contracts which are fast running off, and short 
time has been resorted to at many of the general engineering 


works, 

The coal trade generally continues very dull. The warm weather 
ketge back any demand for the better classes, and the depression 
in the iron trade any demand for the common sorts of round coal 
which are accumulating in stock at the pits, whilst many of the 
seams have been knocked off for the present. Engine classes of 
fuel, however, owing to the present limited productions, are not 
ac plentiful in the murket, and for the qualities suitable 

or brickmaking there isa pretty good demand. though there isa 
little cutting down of prices to secure good orders, pit quotations 
generally are without material change, «nd in the Wigan district 
range much about as under :—Good Arley mine coal, 10s. to 11s. 
per ton; common do., 9s.; Pemberton four-feet, 8s. 6d. to 9s.; 
common coal, 6s. 6d. to 7s. 6d.; burgy, 5s. 6d. to 6s,; and slack, 
about 4s. to 4s. 6d. per ton. 

There has been a little more doing in coastwise shipments, but 
the foreign trade shows no improvement, and very low prices have 
to he quoted to secure orders, 

The coke trade continues extremely dull, For good local makes 
of foundry coke delivered into the Manchester district sellers would 
be willing to take 19s. per ton to secure orders, and North-country 
makers are offering at 21s. to 22s. per ton. : 

The reduction of wages in the Oldham district, it is feared, will 
lead to a strike, as it has already been officially announced that 
the men will resist. Nothing definite, however, will be known 
until the end of the week, when the notices expire. 








THE SHEFFIELD DISTRICD. 
(From our own Correspondent.) 


No particular change has taken place here during the week, and 
it cannot be said that there are at present any indications of a pos- 
sible alteration. It is now a recognised fact that the manufac- 
turers in all the chief local trades must be content to tide over the 
depression as they best can, without indulging in any hope that 
the much wished for revival can by any possibility take place for 
at least six months, In the meantime many even of the 
oldest firms are cutting down their expenses in a most 
rigid manner, some of them having gone so far as to discharge 
clerks of many years’ connection with their respective em- 
ployers. Large numbers of workmen have been weeded out by 
a process of gradual and continuous weekly dismissals, andin some 
trades those retained are simply employed to execute each order as 
it comes in. ‘fhis is, perhaps, most notable in the cast steel 
Ss depression in which is now more severe than it has ever 
yet been. 

The foundries and the steel rail mills are in much the same con- 
dition as reported last week, there being still a very fair output in 
each instance. There is also a steadier demand for reputable boiler 
plates, the Atlas Works (John Brown and Co.) having a large 
share of the inquiry for their well-known goods of this class. The 
armour-plate departments are very well employed both on plates 
and turrets for various Governments. At the Atlas establishment 
a plate 24in. in thickness, and weighing considerably over thirty 


especially Scotland, Lancashire, and the Midland counties of England. 
The accumulation of stocks in makers’ hands is one of the worst 
features of the trade, causing as it does a feeling on the part of 
buyers that although prices cannot in the nature of things go toa 
much lower point, they may be a long time befure they touch a 
igher, and therefore they need be in no hurry to purchase. 

rices remain nominally at the figures quoted last week, foundry 
iron being in fairly good request, while forge qualities are at a very 
considerable discount, The settlement of tue wages question in 
the blast furnace department has removed certain apprehensions of 
difficulty in that quarter; but on the whole the position of pig iron 
makers is one of great perplexity and uneasiness, and there cannot 
be any substantial change for the better until the commercial out- 
look of this important branch of the trade has been improved. 

With reference to the complications in the financial affairs of 
certain firms in Cleveland, I am glad to say that we are beginning 
to see our way a little more clearly out of the wood. The chief 
difficulty lay in the adjustment of the affairs of Messrs. Thomas 
Vaughan and Co, It is now believed that the arrangements made 
with respect to this firm, and which provide for its business being 
carried on under trustees for the benefit of the creditors, will 
insure satisfactory results, especially as care has been taken to 
insure the most competent management that the trade can furnish. 
The gentlemen who form the committee appointed to carry out the 
arrangements have all had the benefit of very extended business 
experience, and as each of them has personal interest at stake, 
there need be no fear that they will see to everything being done 
for the best. The banks, however, who are creditors to the extent 
of over half a million, have reserved the power of carrying on 
such parts of the business of the firm as they may see fit, and have 
otherwise retained powers, which, if they are exercised, may lead 
to extreme measures at any moment. It is, of course, only fair to 
add that as the banks were secured creditors, and could, in all 
probability, have protected themselves to the fullest extent by a 
realisation of the estates, their conduct in not. only consenting to 
the trust scheme, but in advancing a further sum of £100,000 to 
enable the works to be carried on without the temporary incon- 
venience that would otherwise have resulted, is rather to be 
approved. 

Since my last report the creditors of Messrs.T. Charlton and Com- 
pany, coal and ironstone mine-owners, and of Mr. R. H. Charlton, 
of the Stranton Ironworks, West Hartlepool, have held a meeting 
at Darlington, when the committee of investigation submitted a 
report to the effect that the two estates could only be made to yield 
a dividend of 10s. in the pound, payable in twelve months, but 
recommending that a full dividend of 20s. in the pound should be 
paid out of the future profits of the estates. On behalf of the 
Messrs. Charlton, Mr. Stubbs, solicitor, appeared and admitted 
moral liability, but could not undertake the responsibility involved 
in the recommendation of the committee. Hence, the meeting 
separated without coming to any conclusion, but another meeting 
of the creditors will be called within a month to determine what 
steps shall finally be taken in the matter. 

The difficulties arising out of the recent failures in Cleveland are 
being severely felt in several quarters throughout the North of 
England, as creditors cannot get their money, on which they were 
depending, when it falls due, and are thus compelled to make shift 
in other ways. I cannot hear, however, than any furthur failures 
are i diately impending, although it is no secret that some firms 
are in present straits. ¥: 

The finished iron trade remains as dull as ever, no fresh orders 
of any moment having come into the Cleveland district for some 
— past. Prices are much about the same as the range of last 
week, 

The Cleveland ironmasters have sent a requisition to the North- 
Eastern Railway Company, asking for a reduction in the mineral 
rates to the range of 1871, after which they were greatly increased, 
to the great detriment and inconvenience of the trade. 

On the invitation of Messrs. Hopkins, Gilkes, aud Company, the 
contractors, a large number of the Cleveland engineers are this 
week inspecting the Tay Bridge at Dundee. 

There is no change in the coal trade. The question of wages is 
still pending both in Durham and Northumberland, and naturally 








tons, was successfully rolled on Friday last, it being the thick 
plate yet produced at these works. 

Pig iron is quiet, and rather easy in price, at late nominal 
figures. The report of the Northfield Iron and Tire Company, 
Rotherham, alluded to the unparalleled depression of the iron 
trade, and the anxiety caused by the foreign competition. The 
rapidly-decreasing prices of finished iron have had a serious effect 
on the year’s working, so that no dividend is recommended by the 
directors, who, nevertheless, report a large increase of accounts 
during the year. The paid-up capital of the company is £40,000. 
The half-yearly report of the directors of the Sheffield Tram- 
ways Company also alludes to the stagnation of trade having 
caused a falling off in the number of passengers carried. The 
gross receipts in the six months have been £7683 8s. 9d., 
and the expenditure £6575 14s. 6d. The balance yields u 
dividend at the rate of 6 per cent. per annum. The company 
now have 5? miles of double tramway, and are taking steps 
to proceed with the construction of the Hillsborough, Nether Edge, 
nk Heeley lines, which will cost about £15 000, 

The half-yearly report of the directors of the Midland Railway 
Company is a document of much interest. The directors, it will be 
noticed, chronicle a loss of £72,262 on the mineral traftic, chiefly, 
they state, owing to the “‘unfortunate strike” which lasted for 
many weeks in the North Derbyshire and South Yorkshire Colliery 

Districts. The directors of the Manchester, Sheffield, and Lincoln- 
' shire Railway Company in speaking of the same matter went 
further than this, and termed it a ‘‘ totally unnecessary strike,” 
which it, without doubt, was under the circumstances. 

The coal trade is in a very indifferent, an? to some extent peculiar 

ition. The market is completely glutted with many kinds of 
ouse coal, particularly the more common descriptions, and the 
merchants have the greatest possible difficulty in effecting sales, 
yet the colliery owners are steadfastly upholding their nominal 
prices in order that these may be advanced as soon as cooler weather 
affords a pretence for that step being taken. The men are working 
short time in all directions, despite which heavy stocks of fuel are 
held at many of the pits and by some of the merchants, 

The returns giving particulars of the coal traffic by railway to 
the metropolis during the month of July show a decreased total as 
compared with June, the whole of the leading lines having carried 
379,154 tons. Of this aggregate the Midland took 124,561 tons ; 
London and North-Western, 92,087 ; Great Northern, 55,504 ; and 
the Great Eastern 40,148 tons. Some of the South Yorkshire 
collieries forwarded more than in the preceding month, chiefly of 
the thick hard or Barnsley coal. The West Yorkshire pits con. 
signed 3000 tons less than during the month of June. Twelve of 
the principal Derbyshire i sent 83,200 tons over the Midland, 
Clay Cross, as usual, heading the list. : : 

There is nothing specially worthy of being recorded in connection 
with the local labour market, except as stated herein. The ques- 
tion of extending working hours to ten in place of nine is for the 
present in abeyance, owing (as I understand) to two of the largest 
employers not feeling «ble to resort to a lock-out in case the men 
should offer an organised resistance to the proposal. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuerE has again been a very dull weck in the iron trade of the 
North of England. Business does not and cannot ma erially im- 
ve in the face of so many difficulties and disasters as those that 
ieee recently disturbed the equilibrium of the Cleveland district, 
and caused distrust in quarters where no such feeling had formerly 
prevailed, There isas yet oth ge toy renee — pig iron, 
for home consumption, by which, of course, I mean con- 

sumption in the various facturing districts of Great Britain, and 








matters will continue to be somewhat disturbed until a settlement 
takes place. Prices, however, remain in statu quo, and coalowners 
maintain the impossibility of making any further concessions, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

No very good account, 1 am sorry to say, can be given this week 
of the condition of the iron trade. Depression prevails every- 
where, and though prices have not materially changed since I last 
wrote, there are indications that shipping brands will before long 
be attainable at rates below those which the makers have been 
lately striving tosecure. Large stocks are in hand at many of the 
works, and those in the public stores are steadily on the increase. 
In Messrs. Connal and Company’s Glasgow stores at present the 
reserve under warrant amounts to 76,700.tons, and the quantity is 
daily being added to. On most days during the week the warrant 
market has been dull, with only avery limited business being done. 
A few lots changed hands on Friday forenoon at 56s. 6d. one month 
fixed, but there was no business reported in the after part of the 
day. Monday's market was quiet, no business being effected in 
the forenoon, whilst in the afternoon a few transactions took place 
at 56s. 6d., the market closing a shade firmer. On Tuesday the 
market was exceptionally strong in tone, with business at 56s, 75d. 
and 56s, 8d. cash. The warrant market has been very idle on 
Wednesday and to-day (Thursday). A small business has been 
done at 56s, 8d. one month, closing sellers 56s. 7d., and buyers 
56s. 6d. cash. 

The demand for makers’ special shipping brands has been but 
moderate, and prices have not sustained any alteration. 

The shipments of pig iron from Scotch ports continue very small 
in comparison with those of last year. Last week 7658 tons were 
exported, as against 11,375 tons for the same week of last year. 
Compared with the figures of last year, the total shipments up till 
date show a falling off to the extent of 69,634 tons, while we have 
imported from the North of England 42,882 tons more than last 

ear. 
? At Grangemouth, the imports of Middlesbrough pigs for the 
week ending the 12th August amounted to 4047 tons, showing an 
increase of 1116 over those of the corresponding week of 1875. 

Makers of manufactured iron have been anticipating that the 
reduction of 10s. per ton made on prices about two weeks ago 
would exercise a beneficial influence ; but so far it has been impos- 
sible to detect any upward movement in the trade, It is believed, 
however, that the change in values must, ere long, operate in 
bringing about an improvement, I omitted last week to give the 
exports of manufactured iron from the Clyde, and so in this letter 
I place the departures of both weeks together. These included 
rails £2600, machinery £950, to New Zealand; railway sleepers 
£2780, cotters and tie bars, £2250, for Buenos Ayres ; iron pipes, 
£525, castings £350, for Hamburg; machinery £3200, casti 
£2400, =; £800, plates £900, bar and steel , nails £1000, 
saws £640, and miscellaneous £1000, for various places, but chiefly 
for Canada, America, and the East Indies, 

In the West of Scotland the coal trade continues dull, and but 
for the sales for the autumn fleet of Quebec traders there would be 
very little indeed doing. The demand has not improved for house 
coals, and the purchases for manufacturing Bayer are compara- 
tively small. Since last week prices remain without alteration. 
The foreigfi shipments aggregated 10,500 tons, of which 6500 tons 
went to Canada and 1300 tons to Cronstadt. “The inland demand 
for coals is very limited throughout the eastern ing districts, 
and, as hay ey a quotations are being cut down to the very 
lowest point. On the other hand, the supply of vessels is large 
enough to keep the pits working full time, and even in some cases 





to reduce stocks, so that the export trade is pretty busy. The ~ 


prices for shipment are low, but steady, and all authorities agree 
that unless trade turns materially worse, so as to imperatively 
sere a general reduction in wages, there can be no further 
lowering of prices. From the beginning of the present month the 
North British Railway Company have reduced the carriage dues 
for coals to some of the stations. 

T hear that this—Thursday—afternoon an attempt will be made 
in the interests of unionism to get together a respectable meeting 
of the miners of Maryhill and the adjoining districts, to be held in 
the Royal Arcade Hall, Cowcaddens, Glasgow. Mr. Macdonald, 
M P., has — that he will be present, along with Mr. 
Burt, the member for Morpeth, and Messrs, Pickard and Crawford, 
each of whom are expected to address the meeting. 

The miners of Fife and Olackmannan are working only eight 
hours a day, and making from 4s. to 5s. of wages—not a great deal 
in comparison with what they were accustomed to a few years ago; 
still the coalmasters say they find the wages too high and the 
working hours too short to enable them to makes fair profit, when 
competing with other districts where the men are working a day of 
ten hours for fully as low a rate of wages. The local board are 
still in communication with the National Board, with the object of 
getting some alterations mede on “the general conditions of 
employment,” and a committee of the latter are about to place 
themselves in contact with the employers on the subject. In this 
case the employers, who are undoubtedly getting the worst of it, 
display mush forbearance, and should the men be advised to push 
matters to extremes a rupture will very likely ensue. 

Messrs, J, and (, Thomson, shipbuilders, Dalmuir, near 
Glasgow, are about to place their employés on piecework, and the 
men threaten opposition ; but if the employers are resolute, they 
are certain, in the present state of trade, to succeed. A revival 
appears to be taking place in the shipbuilding trade at Kirkcaldy, 
but 4 most of the Clyde yards there is a great lack of employ- 
ment, 











WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

I was shown this week a notice from one of the leading iron 
works in the North of England, which has caused a great deal of 
consternation here, It is to the effect that a reduction in the price 
of iron all round of 20s. per ton would be at once carried out. [ 
cannot give the name of ‘the works publicly, but this statement 
may be accepted as thoroughly correct. 

The ironworks in Wales can scarcely produce now at a fraction 
of profit, and wages, except to a few branches of skilled hands, are 
low; hence the future condition of things appears really to be 
getting hopeless, With ordinary rails at £6 the opinion was that 
the minimum had been reached. A great deal of make now goes 
into stock. Dowlais is one of the largest holders of stock in the whole 
district, but all the works going have a fair share of pig, and it is 
expected that unless a very decided change should occur, there will 
be no necessity of keeping furnaces going. 

In writing of iron, I generally refer to rails. Some little business 
is doing in other branches; sheet at Melin Griffith, tin plate at 
Swansea, Treforest, and also several places in Monmouthshire. 
Foundries, too, are tolerably busy, and a fine casting for Harris’s 
Navigation [Colliery, larger than any previous local effort, was com- 

leted successfully at Merthyr on Tuesday. 1n girders and vertical 

oilers De Bergus’s Company, Limited, near Cardiff, continues 
busy. They profess, and I believe justly, to supply a boiler which 
effects a remarkable saving of coal and ‘utilisation of heat. It can 
be seen in full werk at Dowlais. , 

The Chain and Anchor Works, near Pontypridd, are doing a 
little, but the Garth Works, near Pentyrch, seemed, on a recent 
visit, to be as completely at a stop as are Cyfarthfa and Plymouth. 
There is no movement either at Gadly’s. 

The tin trade seems to have benefited a little by the limiting of 
make, and it has been suggested that some of the collieries, moré 
especially the bituminous, should follow the example and reduce 
the output. One leading coalowner to whom I have spoken on the 
subject, stated that he had fully decided upon doing so, and 
would only turn out sufficient to pay the expenses. Many of the 
smaller steam coal collieries are taking the same course, and it is 
nothing unusual tosee a colliery capable of turning out 200 tons a 
day, confining its operations to supplying sufficient coal to work 
the hy and to keep the pits in order. , 

The large collieries, such as Dowlais, Mountain Ash, the Dare 
Valleys, Cyfarthfa, Powells Duffryn generally, Plymouth, Aber- 
dare, Davies*(Ocean), and a few others in the Rhondda, are doing 
well, that is they are turning out large quantities of coal, and the 
coal being of best quality finds ready customers at low rates. 

I note, in passing, more activity at the Pentyrch collieries, but 
must reserve special notice for a week. In this trying weather, 
when every appli for maintaining ventilation in deep workings 
is tried to the uttermost, it is monstrous that the simplest rules of 
a colliery should be disregarded, bearing upon the common safety 
of all. This week two colliers were fined 40s. at Swansea—one 
for smoking in a colliery, and the other for failing to report. 

A good deal of feeling has been aroused at Cardiff by a notice 
from the Taff Vale Railway of a reduction of 10 per cent. to all the 
workmen employed by them unless they agreed to work 584 hours 
per week. Numerous meetings have been held, and, though there 
is a strong feeling against both propositions, the men have shown 
a peaceable spirit by their delegating at their last meeting several 
of their number to wait upon Mr. Fisher and see what can be done. 
The authorities are decided, I understand, in their attitude. 

The builders’ labourers at Bristol are out to the number of 1000 
men ; they demand an advance of 14d, per hour, 

The men at Parkend Colliery, Forest of Dean, have resumed 
work at a reduction of 5 percent. The strike was confined to the 
Brookalditches men. 1 kindsof trades seem to be in a ferment 
at present, with the exception of the collier and ironmaker— 
those who can get employ. The Cardiff plumbers are amongst 
the latest to agitate for an advance. Building speculation there 
is very verdant at present, and high wages are paid to all classes 
of artizans, The result is houses are high in rental, and if reverses 
should come, must entail heavy burdens on owners. 

A satisiactory arrangement, I hear, has been brought about 
between the dock trustees and the Corporation of Swansea in 
connection with the Midland and Great Western, principally about 
the new docks. The engiueer-in-chief has visited the place with 
the necessary drawings, &c., and the trustees will now proceed to 
carry out to completion of the docks, &c., authorised by the Swan- 
sea Harbour Act of 1874. The sum required will be £300,000. 

The fourth annual report of the Liynvi, Tondu, and Ogmore 
Company shows a profit on the workings of the year of upwards of 
£7000, but the charges in London for management, debenture 
interest, depreciation of stock, Xc., totals up a loss of £13,466,186. 
The report, however, shows a large expenditure for improvements, 
and the reduction of cost, and altogether the prospects look 
tolerably good. 

Several of the Morriston tin plate men were summoned this 
bye r Swansea for leaving work without notice, and were fined 

eac! 











WE are glad to hear that at no distant date an o: unity will 
arise, by the falling in of the Mercers’ Company’s ee ees: 
ing the Poultry improvements by a widening of Cheapside from Old 
ee Ironmonger-lane. It is to be hoped that arrangements 

7 made with the Commissioners of Sewers for so important a 
wor 

A seRious accident occurred on Sunday night at the Avon- 
mouth Dock, Bristcl, which was so near completion that it was 
expected to be opened next month. About nine o’clock in the 
pee Spee yards of the dock wall suddenly sank 10ft. and bulged 
> aay STYing away « large warehouse Which had been erected 

longside, 
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PRICES CURRENT OF IRON AND STEEL. 


ee oe eee oe | to last bat it should be 
So om spediy thor cme 





ScoTrLanp— £a4 25. 
G.m.b.—No. 1.. os o 216 6| Glengarnock—No.1 .. 8 2 
No.8 « o 214 0 ae % oe 216 
Gartsherrie—No.1 .. 8 4 6| Eglinton—No.1 .. « 216 
No. 3 oo 218 6 No.8 .. o 215 
Coltness.—No. 1 .. +. 3 7 9} Dalmellington—No.1.. 2 16 
No.8 «oe « 2136 6 No.3... 214 
cepetien 5 o $3 4 At 
0. 8 ee 
Langlom—No... +. $5 0 ogg a Le 
oC. oe « ° od 
Carnbroe—No.1.. .- 219 0 At Grangemouth. 
No.8 .. «« 215 0| Shotts—No.1.. .. « 3 6 
Monkland—No.1.. .«. 215 6 No. 3.0 oo o 217 
No.8 .. «« 214 6 At Lei! 
Chapelhill—No.1.. «© 3 0 0) gynnet wo. 1 21 
Clyde & Quarter—Xo'i 217 8 No.8 s,s. 214 
0. 
No.3 214 6 At Bo'ness. 
The above Son” CLEvELAND—Prices at works— 
deli Se erg enetipacapeaie “3 
Gowan—No. 1.0 «. oc 217 0] No.2... oc cf co of 3 7 
BAS... - 833 0} Bas oo ce of cf 2 6 
At Ww. No 48 eo oo 2 4 
5 22 
CildeeeBe Bos ts co 8 6 6] CSTE oe oe oo 
—s.. <... 928 6 Thornaby .. «2 « « 0 0 
At Port 
“Messrs. Boicxow, Vavonan, & Co.’s net prices, f.0.b., are, for No. 
£2 13s.; No. 8, £2 88. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
£a4a £2864 
Wa es—No. 2, f.0.b., Newport.. o 27 6t00 00 
Forge (at works) * eo 212 6to8 0 0 
Common pig (at works) .. 1s 2 2 6to0 0 0 
Best native ore (at works) .. eo 215 O0t00 0 0 
Both, Daven: delivered in Aberdare. 
Dersysuire.—No. 1, at eld oe oe 214 0to217 6 
O. 8.. os oe oe eo» 210 0t0214 0 
LANCASHIRE, nae 8 216 0teo217 0 
o No.4 215 0to215 6 
K. i. Messelmoun” ee. « 510 0t00 0 0 
Messrs. WaItTwet & Co.'s Stockton net prices (on trucks) are—No. 
£2 lls. 04.; No. 3, £2 78.; No. 4 Forge, £2 48; “‘ g Thornaby” No. 
Forge, £3 5s. 0d. net cash. 
a ne at works, + he > ri a > 
Millom “‘ Besserser”—No. 1 eo ee 812 6 
No.2. oe oe oe o- « 810 0 
No. 3 .. ee oe ee o. 876 
Ordinary No. 3 .. or or o o- 87 6 
No. 4 .. ee ee oe - 876 
No. 5 «. o o oe o 8 7 6 
Mottled oe oe oe oe oe eo 0 00 
bce oot ms a : oe oe oe oe oe co 0 
Maryport Hemati — oe ee oe oo ee 00 
©.2 a o o o 876 
Nes oe oe oe ee eo 8 &°O 
No.4 oe oe o oe. 840 
No.5 «. ee oe oe eo 840 
Mottled and white o oy om oe oe 840 
“ Bessemer ”—No. 1 oe os oo oe ee 810 0 
No. 2 oo oe ee ee « 87 6 
No. 3 oe ee o- 1 oe o- 850 
Puddled Bar— 
Wa.es.—At works .. o oe + £5 56 Oto 510 0 
MANUFACTURED IRON. 
Ship Platies— 
Pxarson & Know es Co. best (2) dis. for om. - 910 0 
_ Grascow, f.0 oe oo ee oe %. Od. to8 0 0 
MIDDLESBRO’~ at works & be 0d. to7 12 6 
Fox, Hrap, & Co. (at works, cash less )— 
wong eel fas Wont ed oe oo oe o F650 
Mast plates (<< aut lis te es Tae 


Boiler Plates— 
“ WarrtnoTon,” to 5 cwt. each plate oo oe «- 10000 
Do. best best oe o o oe oe .- 100 
Do. treble best o- 13 00 
yet cent. discount for cash. “The Pearson. and Knowles Co.'s 
of 


nished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 


n lots of 10 tons and upwai 
Bow inc & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill. The Low Moor Co. deliver in London 


at 10s.; Liverpool, 7s. 6d ; and Hull, 5s. per tonextra. £ 8. d. 
Under 2} cwt. each .. ee ee os percwt 15 0 
2 ewt. and under$ cwt. .. oe ee ee o = 8.9 
8 ewt. °° Showt. o ee o - 180 
Sicwt. 4, 4 cwt. .. . o ee + 110 0 
4cw. » 5 cwt. oo es ee se - 113 0 
5 cwt. » 6 cwt. ee ee oe ee oe 116 0 
6cut 7 cwt « ee oe ee eo 119 0 
7 ewt, and upwards . sah +e ee 220 


Plates exceeding 6ft. wide, 2s. per cwt. extra. Hammered and 
chequered plates, and all plates differing from a square form or regular 


taper, extra per cwt. 3s. 

Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 

“ Moxmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 


30 superficial feet, per ton at works - 10 0 
Rest best ° ee ee oe e eo 12 0 0 
Best best best, to 4 cwt. - o oe - 600 
Special, to3cwt .. 17 0 0 
Usual extras for overweight, sketches, ac.” 
Barrows & Sons: > 


Best, per ton short, at works «2 ee  e eo 14 
Best best oe o- oe o oe ee 15 
Best charcoal. o oe - oe o oe 2 
Barrows & Sons: 
B.B.H. _—— plates .. o oe ee eo ll 
< lates .. oe ee oe oo e- 12 
> Best t best plates .. . *e «+ 18 
CLEVELAND oo ee oe oe eo £8 58.to 81 
Fox, Heap, & Co. (at works, cash less 2})— 


coco wo 
coco oco 


Boiler shell plates (pjitzr) << + ++ 850 

Flanging plates (nother) - « ++ 105 0 

Do., special quality (AAA) ee oe .» 400 

Wa tes, at Aberdare—Coke plates .. oe oo oo. 20.0 0 

Grascow, f.0.b. o. oe oe « £8 Os. to 810 0 
Angle Iron— 

Bow .ine & Low Moor (terms as above)... perewt. £8. d. 
L and T iron, not pak pe ten united inches .. - 1650 
For each additional inch extra per cwt., 1s. 

“wane te "—less 24 per cent. for cash—from 1 800 

b apy bl perton .. oe - 
Boek be er do., oe « 810 0 
wee * Rese 2h. ess 2} discount) per ton oe - 700 
oe «e 8 00 
Best best boiler 910 0 
*“ Monmoor” (at ar > works) up to eight ‘united “inches 9 15 0 
Best oe - 1050 
Best best > - 1150 
T-iron, as above, 10s. extra. 
Angle and T bars, 8in. te 9in., 1s. extra. 
Yin. to 10in., 20s. extra. 

CLEVELAND oe - £10to 700 

Eart or DUDLEY (terms: as below low) :— 
Round Oak,” not exceeding 8in. wide—Single best 1110 0 
Re = » » Double ,, .. 183 0 0 
> » ‘Treble ,, o 15 0 0 
Gascew, f.o.b. .. oo eo oe oe £7 Os. to 710 0 
> ag ened oe o .- - 70 to 000 

Bar Iro 
Sootae,, ‘Low Moor, & Tarior Bros. (terms as eae ‘ a 
per cwt. 6. 

ee eo ee ee ee ; 4 4 
Do., 5 cwt. and upwards ote ee ® 


c * CASCSCAa 


Cael 





Ps 22 eee ae eee tae 
” under to fin. o ee oe oe o 


For each din. - Jens than 14a, wide extra, 108: per ton 
and upwards 





. 

+ 

. 

. 
a el eel ol 
ONAWSH TAH Act 
@ecoooo7ecoo Ssoco 


ad ee oe a oe 
Se eyes we ee ee 
ad ee ee id 
” me gee or) ee oe oe 
”» 7-16in. and apes “ 7 ee °° 
” 5-16in. ee oo ee . e 
” - oe “- oe. ee oe od 
same price as above. 
Chain iron, same sizes as above, extra cwt., 2s. 
bars and rods, extra per , 38, 
“ Monmoor,” at works, per ton— 2s. d. 
Bars, jin. to in. round and square, or to Gin. flat .. co 4 
» ” ” ” oe 
= = wd ee 1015 0 
Rivet iron, usual sizes.. .. os ee o ee 1015 0 
pa. ay cae oa ae oe - 1115 0 
Usual extras. 
Seen hee. oe £7 10s.teo 8 0 0 
Barrows & & Sons, at works, per ton short: 
B.B.H. bars _- Sa “fe oo oe 480+ lee = : : 
i ee oo ee 
All other di in proportion. 
Eant or Dupuy, 2} dis., f.0.b., at Round B 
“ Round Oak,” rounds up to Sin. .. oe | See e 
o = Single best .. « ll 6 0 
“e ne oo Se BS ee oe 290 6 
pe " jad Trebvle ,, oe o- 1410 0 
Rives iron singto best ch; Stee ek Sree?” ee A OO 
On oom of less than 5 cwt. per tot ia, I r 
separa’ ers per ton ex’ 
Wares, at College Works, Cardiff—Coke bars,best .. 710 0 
Merchant Bars— 
“ WARRINGTON ” (23 dis. for cash) per ton— 
Flats, from lin. to éin. homer thick and upwards 710 0 
Rounds and ynerrene to 3in., best .. o TRO 
Do., treble oo . oe so ee )=— we 10100 
very 5 as above. 
Warrwet & Co., f.0.b. (2} dis. for cash), per ton— 
Crown quality .. os oe oo) 6=—C ww we S610 
ee * J ee * ee ee 7 0 0 
Rivet fron . “e oe oe - 800 
— “‘Thornaty”. oo ee oo - 800 
oe o o oe - 9900 
Ww Bost pst” Iron Company, f.0.6: Cardiff orNewport “617 & 
ALEs—' egar Iron pany, °o. or Ne 617 6 
No. 2 bars, f.o.b. Cardiff ee oe oe ee « 615 0 
Owen ee a oo - o ar oe - 600 
Sheet— M £8. d. 
” wer ~% mem wapiy: by a aerge = at 1010 0 
Do., best oe oe oe ee ee +» 1110 0 
Do., best best o .- oe oe oe e+ 1210 0 
Usual extras. 
Barrows & Sons— 
B.B.H. sheets.. «s ee ee oe oe « 1100 
» best do. a ee eo ee) eesti «18:10 
best best do.. oo. eo eos oe SBD SO 
E. P.&W. Ba.pwiy, at works : 
ae oe os ee ee eo 12800 
“ Wilde: a Es a fae ee ee 16 0 0 
pe os Res: we "Ge be Ee 
* » “BEB” co ee «ee 1810 0 
Pa wo “ B charcoal”., oo ee 2310 0 
ek “EB”. eo §=— wei we 2510 0 
Doubles to 24 w.g., 808. ; and 
Trebles to 27 w.g. "608. per ton, extra. 
Charcoal Tin-—Best “EP and WB” ee percwt.. 118 0 
o o oe « 110 0 
Coke Tin—""Stour 160 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 
following delivery. 
Pearson & Know es Co. Sas ao £8. 4, 
“ Dallam’” ee oe ee perton 1010 0 
Best, 10s.; best best, 30s. per ton extra. 
CrowTHER Bros & Morcan (at works 8. d. 
Coke Tin—Sin gles, to 20w.g., ,to 120in. by 86in, p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. oe. 117 0 
Trebles, to 26 w.g., ‘to 84in. by 38in... - 119 0 
Charcoal Tin—Singles, as above oe ee eo 200 
Doub! . oh. A. i Sbs ads om 
Trebles om oe oe eo 3 ¢€9 
Do. Best singles, as above oo “ wo 250 
Best doublos ~ oe oe o &T 6 
Best trebles 29 0 


Terms, 24 dis. for caah on 10th of the month. ‘Orders of 2 tons 
and upwards, for shipment free in 10 cwt. cases. 
J. Tiny, Bristol, delivered in,London, 2} dis. forcash— £ 8. d. 


Doubles .. o o oe o .- ee - 1B 00 


Trebles .. o oe oe « 1410 0 
Wates—tTreforest Sardi Worke— 
Charcoul tin (at C - £019 6 at works 
lt London, less 3}. 
Lydney : Chareoal tin, 1 oe £1 3 6to 000 
Terne o- o - o 110t0 000 
Cuke tin -. oo = oe we 10 CHO 0 0 0 
Swansea oe oe oe « 018 6to 019 6 
Engine iron—" 
KirkstTact Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per ton. 
£8 £8. 
Rounds, from }in. to 6in. diameter .. +. 20 0to 22 0 
Squares, from in. to 5in. «- 20 Oto 2l 0 
Drawn hammered bars, as above, per ton extra 106 
Rivet iron oe ee ee oe os 20 0 to 22 0 
Angle iron, hin. to din. . oe « 20 0to 0 0 
Forgings—Plain shafts under Sewt. .. 2. 20 0to 0 0 
as 9 10 cwt. .. oe 22 Oto 0 O 
sf » DOcwt ..  % Oto 0 0 
ae 9 30 cwt. .. ee 30 Oto 0 0 
40 cwt. 34 Oto 0 6 
Plain shafts, ‘above 50 cwt., prices according 
to weight and dimensions. 
rods, under 5Scwt .. oe eo. 22 Oto 0 0 
m »  lOcwt oe ws eo % Oto 0 0 
ne eg Dem, «os cs OOS OO 
Cranks, under 5cwt. .. ee oe « 27 Oto 0 0 
2 om... oo ne: pao ae 6:8 
oe 0s... 00. os ce et 
a. aot tp :. 90... oe: ase, Ole 
Crossheads, under 5cwt 6. ante 2% Oto 9 0 
0to 0 0 


0 cwt. 
Wire— “on enalesn ennting ts pitine eatia. 
re— 
Wuirtecross Wire & Iron =. x rent in Liverpool. Terms 2} dis, 
‘or 
Best 'W drawn telegraph, in long lengths, 
best galvanised hae perton £ s. d. 


Oto 6 oe oe o o oe oe e 17 5 0 
7to 8 oe o- oe ee oe - 860 
u ee oe ee ee oe o - 1900 
10 oe oe oe - oe or « 1915 0 
e oo or oe oe oe oe eo 20 5 0 
ee . - o « 215 0 

~_— annealed drawn fencing per ton 
eo ee oe ee oe Pee -- 1110 0 
: oe. o ee oo oe o. eo 13 56 0 
8 oe o ry oe on oe - 1300 
9 oe o o a oe oo «» 1310 0 
10 oe oe oe . . oe « 1410 0 
il o oe o oo ee e - 1500 
12 1510 0 

Dipping i in boiled oil 5s. per ton extra. 

1k ms n 
Oto 6 * oe oe or o ee «- 1510 0 
7 oe o o oe oe oo - 165 0 
8 se oo. ee oo eo «60 ee «17sC 

Tue Pearsox & Know ces Co. 

“‘Dallam ” fencing, Nos 0to4,B.W.G. .. + 810 0 
Wail Rods—Guascow,f.o.b. .. «oc tos 0 


715 
CLEVELAND .. ee oe os 615 to7 


Wuirecross Wirt & Iron Co. 
er Nails, or Points de Paris, per 112 Ib. :— 
1 Se pet eee eS ee ae 


.  s. - 
14/0 14/9 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
do ip /6 Hocking in /9 18/9 19/9 ng (6 26/0 29/ 


in casks ls. per cwt. ex! 


Fishplates a works), any section 


ob ae ee. oe ae 

Railway Chairs—G.asoow, f.0.b. oo })=Cle 6 OMOEY 
Pipes—Gtasoow, f.o.b...  «. eo 8—C eel 6 OOF 

STEEL. 
SuerrieLtp—At works— £ad “ea 
ee o oe oe « 17 0 Oto 2 0 
iomgemel 2° a oan eee eS 
a’ ee ee eo oe 

Sheet oe oe ee « 85 0 0 to 65 6 
Second-class tool... oe ee ee oe 28 0 Oto 45 0 
Best speciai steels oe « 50 0 0t0 70 0 
Fine rolled, for clock springs, &c. ee es 60 0 Oto 75 0 
Ballo—Slemens (ok works) oe oo eo 9 0 Oto 9 5 
oe oe + 710 0to 8 0 

’ superior oe oo eo 8 0 Ot. 9 0 
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THE THUNDERER experiments, wh after all, in nowise illustrate the j which regulate the “adjustable shunt,” so that third, fourth, or 
cause of accident. The boilers, whatever their | fifth rake may clear the have so litle friction on them 


We have refrained from passing an page ion regarding 
the causes of the explosion of one e boilers of the 
"Thunderer while the subject was under judicial examination, 
and we think it will be time enough to speak when all the 
facts of the case have been elicited. At the time at which 
we write the scientific evidence has not yet been taken in full, 
and the cause of the explosion has not yet been specified. 
But certain general conclusions seem to have been arrived 
at unanimously by the gentlemen nominated by the 
coroner to sie the rae - there ve no 
impropriety in referring to them, as their purport 
has already transpired either through the local papers or 
the evidence which has been already given. 

The explosion consisted in the front plate of one of the 
boilers intervening between the top of the smoke-box 
doors and the top of the boiler-having been forced off by 
the excessive pressure of the steam shut within that 
particular boiler. The excessive pressure was produced by 
the stop valves of that boiler having been accidentally 
left shut while the safety valves from some cause were at 
the same time inoperative. As the fires within all the 
boilers had been for some time lighted, and as there was 
no outlet through which the steam generated in this 
particular boiler could escape, the pressure necessarily 
continued to rise until finally the boiler burst. The steam 
gauge which should have given notice of this state of 
things rose until the hand came up to the stop, and, it is 
believed, passed it, so as to take the sector so far beyond its 
range as to leave the teeth of the pinion to which the hand 
is attached. The hand would consequently stand in any 
position, and as the boilers were believed to be con- 


ORICINAL CONDITION OF VALVES 


(01zLBs 


—— ey? <= -—- ———— 


VERTICAL SECTION 








HORIZONTAL SECTION 





SAFETY VALVE OF EXPLODED BOILER. 


nected, and as all the other gauges stood only at 
a moderate pressure, the exceptional action of this 
particular one was attributed to some accidental derange- 
ment. Mr. Weeks, one of the engineers of the vessel, 
stated in his evidence last Tuesday that it would be dan- 
gerous to shut the stop valve of any boiler while the vessel 
was under steam—a doctrine in which we can by no 
means concur. Shutting a stop valve is only tantamount 
to stopping the engine when a single boiler is used, and, 
although it is usual to ease the safety valves on such occa- 
sions, it is not oo to do so, and no boiler can be 
considered safe of which the safety valves do not provide a 
ready and abundant outlet for the steam, should the whole 
of it be suddenly sentin that direction. It isto the inoperative 
condition of the safety valves that the explosion on board 
the Thunderer must be ascribed. As the steam could find 
no outlet it accumulated until it burst the boiler, and it is 
obvious that, however strong the boiler might have been, 
the explosion, under the circumstances, must have equally 
taken place. é 
The first point in the investigation which .has been 
carried out was to prove the other boilers, which were of 
in the same construction as the exploded one, to 
ouble the Seshing peeeee The working pressure is 
30 Ib., and the two boilers were proved to 60 Ib. or 65 Ib., 
and were found to be quite tight, and not to exhibit any 
sign of weakness. Experiments were next made to test 


the iron of the boiler, which was found to be of good | and, 


quality, and a tank was made of similar form to part 


of the exploded boiler, and subjected to hydraulic 
until it gave way. Much time was consumed by these 


other quality, were able to bear twice the working 

with impunity. One of them could not 
ve burst, therefore, from inability to bear the working 
pressure; and any boiler, however strong, must even- 
tually be burst if steam continues to be generated 
within it without any outlet for such steam being avail- 
able. The question is therefore narrowed to the consi- 
deration—what prevented the safety valves from acting? 
There were two safety valves <et within a chest on the 
exploded boiler. It is a remarkable coincidence if one 
should have stuck fast at the same moment as the other; 
and the more probable supposition is that some cause pro- 
ag the disaster which was operative on both valves 


e. 

The safety valves are loaded with lead weights strung 
on a spindle in the case of each valve, and the top of this 
—_ is guided by a brass cap attached to the cover of 
the valve-chest, while the bottom of the spindle is guided 
by three feathers moving within the valve seat, which is 
formed of brass bored out and attached to the bottom of 
the chest by a flange. It is sup that in valves of this 
construction the amount of freedom necessary to enable the 
valve to be ground into its seat will also suffice to give 
exemption from sticking, and cases of sticking are very 
rare. It is difficult to suppose that a phenomenon in itself 
unusual should have occurred simultaneously in the two 
valves set within a particular chest of this vessel ; and it will 
require very strong evidence indeed to convince us of 
the reality of such a coincidence. For the present we 
refrain from saying more; but we shall watch with 
interest the nature of the scientific evidence which has 
“ to be given illustrating the cause of the explosion. 
n another place will be found a report of the evidence 
given at the inquest, up to the afternoon of yesterday, and 
in order that our readers may be in full possession of the 
facts, we publish this week a working drawing of the four 
furnace boilers of the Thunderer, which, taken in con- 
nection with Mr. Bramwell’s evidence, will make every- 
thing clear. The safety and stop-valve chests are shown 
by dotted lines in the pee cp drawing, and the accom- 
panying engraving shows the former to a larger scale. We 
also give at page 128 a sketch showing very clearly the 
aspect of the boiler after the explosion. Our engraving 
has, we need hardly say, been prepared from a drawing 
made in the stokehole of the Thunderer. 








THE REAPING MACHINE TRIALS AT 
LEAMINGTON. 

In resuming our narrative of these trials we may say that by 
luncheon time on Thursday the selected six machines for further 
trials, in Class 1, were put through a good crop of barley. Of 
these, five were Messrs. Hornsby's, viz., 469, 465, 464, 467, and 
463, these numbers being as they stood in the Society's “ Urder 
of Trials,”,,;and as they worked in the wheat. The other 
machine was the Johnston Harvester Company’s, 378. The 
first to cut the barley was 464, machine with six rakes, every 
fourth rake as they revolved being used for clearing the plat- 
form. This machine’undoubtedly cut the closest stubble, and 
laid the neatest: sheaves, that we ever saw accomplished by 
machinery. This is to befaccounted for as follows :—As there 
were six rakes there were three dummies, or gatherers, between 
each interval of clearing the platform, and these, therefore, 
came down so frequently that the cut barley was constantly 
being patted down on the platform, whereby the sheaves-to-be 
were not only kept even, but the cutter bar was kept cleaner than 

By this means the corn to be cut was not pressed forward 
by any undue accumulation on, or in front of, the knife, and, 
therefore, the stems were not cut in a slanting position to rise up as 
long stubble when the machine had passed over them. We may 
advisedly give a few technical points of the different modes of 
working this machine. During one revolution of the six rakes 
the machine travels 8 yards and 1ft. Every third rake drops the 
sheaves about 4 yards apart; every fourth rake abouc 54 yards 
Pi and every fifth rake about 7 yards apart. These hem: 

ms may be made in two seconds, as they are regulated by a 
lever with a’sliding knob, the said_knob sliding into a catch, and 
held there when left to itself by an internal spiral spring. B 
the side of these catches there are the figures 3, 4, 5, ‘which 
indicate that when the lever is in the “3” catch the third rake 
will sweep the platform; when the lever is in the “4” catch the 
fourth rake will sweep the platform; and so on. Into the 


produced we need not enter here, as they need illustration to 
make them fully intelligible; but we may say that nothing can 
be more easily man or more certain in its effect, while any 
boy can be made to understand the object of the knobbed lever 
and the catches by once showing, 

The Johnston Harvester Company's machine was next tried, 
and this did work good enough, or rather, we had better say, 
perhaps, nearly good enough for any practical purpose. This 
machine has five rakes, and these are also “controllable ;” 
indeed, from the copy of a protest to the authorities which we 
have seen, as made by the European representatives of the John- 
ston Harvester Company, setting forth that the Messrs. Hornsby 
have infringed their patents in this particular. It would 
appear that this was the first machine made with controllable 
rakes. With this machine, too, every fourth rake cleared the 
platform ; not that the judges laid down any rule for this pur- 
pose, but it was done, as we were informed, because the 
first machine—Messrs, Hornsby’s—was worked with the 
same number, But in this, it will be observed, there is a 
material difference, for as Messrs, Hornsby’s machine had six 
rakes, and the Johnston Harvester had five, the cut corn was 
less frequently patted from the cutter bar, and less frequently 
cleared off the platform. Assuming that the size of the driving 
wheel and the revolving gearing of the rakes of each machine are 
the same, Messrs, Hornsby’s machine made six sheaves while the 
Johnston Harvester made five ; or,in other words, the difference in 
raking was as six tofive. This is why we said the work of the 
Johnston Harvester was “ nearly” good enough for any practical 
purpose, for had this machine been worked with every third 
rake to clear the platform, then the sheaves would have been of a 
more suitable size for the heavy crop of barley cut, while 
the pene oe on the platform aes eg have been less, 
and, ingly, the standing corn that the knife was ap - 
ing would not have been pressed forward as it occasionally was, 
therefore, cut when aslant to rise as a long stubble subse- 
xe About this Johnston’s}Harvester there is,much that 
lent. It has a light wrought iron frame ; there are 








three cog wheels proper; while’ the three “changing” w 


mechanical arrangement by which these changes are so easily | 


platform, 
that a coat of paint will not wear off the cogs with} many days’ 
working. By an additional arrangement, which by-the-bye is 
now getting common, the driver can throw the rakes out ef gear 
entirely by touching a small lever with the toe of his shoe, and 
thereby carry half a sheaf round acorner or elsewhere to any dis- 
tance, if desirable. 

The other machines that worked in this barley field did excellent 
work, but as they were all Messrs. Hurnsby’s, and varied very little 
in principle, although some of them did in the proportion of their 
constructive parts, we need not enter into a lengthened description 
of their d But we may say 463 had a low wheel and high 
cam, while there were five rakes, and every third one was worked 
for clearing the platform. The next one, 467, had high wheels 
and a low cam, and while it delivered every fourth rake in the 
wheat, in the barley it delivered every third rake. To revolve 
the rakes once, this machine travels 8 yards Ift., and with the 
second rakes clearing the platform, a sheaf is dropped about 
every three yards]; with every third rake a sheaf is made at 
five yards ; and with every fourth rake something under seven 
yards. When all the rakes are used for clearing the platform, 
the barley is laid the same as with the six takers—in a more or 
less straight swathe, according to the weight and other condi- 
tions of the crop. 

After luncheon, Class 3, combined reapers and mowers, was 

again tackled in the rye grass field. It will be interesting if we 
first describe this rye grass crop, and the preceding crop. A 
crop of wheat was grown in this field of seven acres last year, 
and by the end of September it was well cultivated and sown 
with rye grass seed. Three crops before this have been cut this 
year, the weight of which was about 8 tons to the acre for each 
crop, and as the selling price was 1s, 6d. per cwt., this was at the 
rate of £12 per acre per crop, or £36 per acre for the three crope. 
Had not the last crop been set apart for the ee a and mower 
trials, it would have been cut three weeks agu, when there were 
again about 8 tons to the acre, As it was, however, last week 
the crop had gone too much to seed, and was too much laid for 
being of prime quality ; the result of which is, Mr. Tough reckons 
the plants are too much spent to stand well through a second 
year, and he therefore contemplates turning it over in the spring 
for mangolds. Mr. Tough calculated, however, that there were 
10 tons to the acre this cut, and lots of carts and vans came to 
take the best of it, that is, the parts which were not laid and 
yellow at the bottom, at the same price, ls. 6d. per cwt. The 
carts are weighed in overa weigh- bridge, and weighed out again after 
the buyers have loaded up as much as they choose or require. 
We may add this is better than selling by square measure. As to 
the next growth, Mr. Tough says he shall get two more fair cuts 
this autumn, if the weather be warm, and he expects the two 
together will weigh 8 tons per acre more. As there will be a 
certain sale for this at 1s. 6d. per cwt., this year’s yield will 
realise the great return of £60 per acre. 

The combined machines left for this second trial were eight, 
viz., four of Messrs. Hornsby’s, while Messrs. Lewis and Locock, 
Messrs. Field and Co., Messrs. Bickerton and Sons, and Messrs. 
Brigham and Co. each had one selected. The plots were 


squares—a test in this strong laid grass that, we must confess, we 
could, not appreciate, and we did not hear an opinion of a prac- 
tical man in its favour, for no practical man in the world would 
have cut such a crop in the direction in which it lay from the 
knives. However, so it was done. 

Messrs, Hornsby cut No.1 plot, which lay by the roadside, 
and as some boys had, as usual, hurled some flint stones at 
something or nothing, the machine came to grief more than 
once, em | had to atop for repairs. But they cut this plot, 
which was somewhat lighter than the rest, very decently after 
they had got over their unforeseen difficulties. 

Messrs. Lewis and Locock cut plot No. 2, and they alone went 
through their work without a stoppage. There is something 
remarkable about the way this firm succeeds in this respect. 
They did the same thing at Taunton last year, and on several other 
occasions when we have seen them in competition. “his Shrews- 
bury firm certainly make a good practical machine, so far as 
cutting goes, for while they have not had a single hitch on any 
occasion when we have seen them in competition, they have 
always done their grass-cutting as well as any one else. : 

Messrs. Field and Co. cut the next plot, but as their machine 
had large teeth, viz., 34in. wide, which can only be suitable for 
cutting prairie grass at a height of 2in. or 3in., it was not likely 
they would cut this heavy English crop very neatly, nor go far 
without being choked up. A prairie crotch, too, was used 
instead of a grass swathe-board, which further militated against 
their progress in comfort and with dispatch. 

Messrs. Bickerton and Sons made very fair work with their 
Buckeye Al, but they were unfortunately in the run of the sewage 
gutters. 

Messrs. Brigham and Company attempted to make up fora 
slow speed by driving their horses through the laid and tangled 
parts of their plot at a smart trot, but we cannot describe this 
notion as a success. 

But the machine for this work was, no doubt, Messrs. 
Hornsby’s 474. We took the points of this machine on the 
field, and as the judges ordered the machines to be driven “all 
round” the plots, this was the machine that, no doubt, did 
the best work under the unusual difficulties thus created by the 
judges. 

Gn Thursday evening a heavy shower fell after some thunder 
and much sheet lightning that followed. This would havo 
improved the cutting had the change ended there, but on Friday 
morning early some more showers fell, and the trials of the self- 
rakers were unfoftunately obliged to be suspended. The 
mowing machines, as above described, were then finished off, 
and rain again coming on an adjournmont to the offices and 
tents of the authorities and for the public took place about 
noon, About this time we began to think the work for the day 
was over. But Mr. Aveling addressed the judges, and said, if 
they would go to see the steam reaper work on the six-acre plot 
of wheat he would —— ger it. Away, therefore, ~ 
ju and a e number 0 spectators present went, 
nes to air Garner's field at- Tachbrook being about three 
miles. Mr. Aveling’s promise to work the steam machihe was, 
however, more easily made than performed. For the wheat was 
so wet that no farmer, except in an extreme difficulty as regards 
weather, would have cut it, even with the scythe or 
this was not the worst of it, for there had been just i 
to sop an inch of the clay hill, and as the soil below was as hard 
as ae bricks, the ae Han noc 
was, ore, something like trying to force a mac 
and engine up greased boards at an incline of 
12. It was unfortunate 


fields of the sewage farm when the surface was dry. 
is no doubt, however, about the success of this combination or 





ai a Crosskill reaper to a traction engine, for the 
nly extes coat for a tynetion engine consists ln the small edition 


cut in all directions, for the order was to “go round” the - 
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of 3} acres cut per hour, or, say, 30 acres for a day of ten hours. 
It seems to us that in buying locomotives henceforth for farm 
work, this adaptation of a crane for using this 12ft. reaping 
machine will be taken inte consideration and often adopted. 

The remainder of, Friday was devoted by the judges to com- 
paring notes, and so much rain had fallen by Saturday morning, 
that the crops were in a totally unfit condition for continuing 
the trials, In the afternoon, however, after a few hours’ sun, 
an attempt was made, but when one round bad been made by 
the Beverley Iron and Wagon Company’s swather, the trials 
were again postponed. , 

On Monday the corn had dried, and machines in Classes 1 and 
2 were further tested. In the heavy wheat the plots were cut 
all round with the self-deliverers, and the same method of 
proceeding occurred in the barley with the swathers. This is a 
practice, however, which, as we have said in connection with the 
grass cutting, no practical man would pursue. And as regards 
the swathers, we cannot refrain from saying this “all round” 
cutting was an unfair test, for the great advantage these machines 
have in cutting is that the crops may be taken one way according 
as wind and rain may have driven them, and thus cut backwards 
and forwards in the same line. Thus terminated the trials, 

The following are the awards:—Class 1.—For the best reaping 
machine with self-delivery in sheaf clear of the horse track: 
First prize of £30, Messrs. Hornsby, for 464, a “spring balance” 
self-raking reaper, marked “B;” second prize of £20, Messrs. 
Hornsby, for 463, a “spring balance” self-raking reaper, marked 
“A;” third prize of £10, Messrs. Hornsby, for 466, a “spring 
balance” self-raking reaper, marked “C.” Highly commended, 
Messrs. Hornsby, for 469 and 467, similar to the above, but 
marked respectively “G” and “E.” Commended, the John- 
ston Harvester Company, for their “Johnston’s wrought iron 
harvester,” 378. 

Class 2.—For the best reaping machine, with self-delivery in 
swathe clear of the horse track: First prize, £20, withheld on 
the ground that in the opinion of the judges none of the 
machines laid the swathes as perfectly as they ought to be; 
second prize, £10, the Beverley Iron and Wagon Company, for 
their “improved three-horse reaper, with double self-acting or 
reversible swathe delivery,’ 3150. 

Class 3.—Combined reaping and mowing machines: First prize 
of £15, to Messrs Hornsby, for “Paragon 0” machine; second 
prize of £10, to Messrs. Hornsby, for “ Paragon N” machine; 
third prize of £5, to Messrs. Hornsby, for “ Paragon A”’ machine. 
Highly commended, Messrs. Hornsby, “ Manchester” machine. 

Class 4.—-One-horse reaping machines: First prize of £15, to 
Messrs. Hornsby, for “spring balance “ self-raker M;” second 
prize of £10, to Messrs. Hornsby, for “spring balance self-raker 
L;” third prize of £5, to Messrs. Hornsby, for “ Manual Delivery 
Premier I.’’ Highly commended, William Mattison’s “ Yorkshire 
champion manual delivery.” 

~The judges recommend the council of the Royal Agricultural 
Society to award a special gold medal to Messrs. Aveling and 
Porter, for their combination of the Crosskill reaper with their 
traction engine. 

These awards will be far from giving general satisfaction. We 
will not anticipate the discussion that will probably follow. But 
as regards Class 1, we may say that the Johnston Harvester 
merited a higher official compliment, even had this been no more 
than a “ high commendation.” 

Respecting Class 2, the withholding the first prize is a very 
unaccountable proceeding, for we never saw, nor ever wish to see, 
better swathing than was done by the Beverley Iron and 
Wagon Company’s old bill machine. 

In Class 3, Messrs. Lewis and Locock merited some official 
notise, and taking the manner in which they went through their 
work, a high commendation would not have been stretching a 
point beyond official prudence and discretion. 

In Class 4 the awards were satisfactory, for no doubt the 
Messrs. Hornsby have superseded manual labour, as we said last 
week, by their three rake one-horse self-delivering machine. 


THE EXPLOSION ON ROARD THE THUNDERER. 


Tue adjourned inquest on the bodies of the forty-five men who 
were killed by the explosion on board her Majesty’s ship Thunderer, 
on the 14th of July, was resumed at Haslar Hospital, on Monday 
morning, before the county Coroner, Mr. E. J. Harvey. The 
Coroner was supported on one side by the Deputy Coroner, Mr. 
W. H. Garrington, and on the other by Mr. Lavington Fletcher, 
the Assessor. Mr. Harvey has not thought it necessary to appoint 
a legal assessor. The Admiralty were represented by Mr. Staveley 
Hill, Q.C., and Mr. Bristowe, and the contractors, Messrs. Hum- 
phrys and Tennant, by the Hon. A. Thesiger, Q.C., and Mr. 
Bullen, instructed by Messrs. R. W. Ford and Son. The walls of 
the room were covered with a number of drawings. 

The Coroner said they had now reached a stage of the inquiry 
when, as the scientific gentlemen had concluded their investigations 
and were prepared to give their evidence, no further adjournments 
would be necessary. ‘hey would consequently sit daily until the 
whole of the evidence had been exhausted. 

Captain Waddilove, recalled and cross-examined by the Hon. A. 
Thesiger, said he first received command of the Steam Reserve in 
March, 1864. At that time the Thunderer was in the Steam 
Reserve. His personal acquaintance with the Thunderer com- 
menced on his arrival, but more particularly since she was prepar- 
ing for sea. The engines were put into her at Pembroke, where she 
was built. She was brought to Portsmouth under steam, and he 
believed under the charge of the manufacturers. That was in the 
early part of 1873—he fancied about May, but it might have been 
in March. He was not prepared to say that she was brought 
round by the Government officials. Admiral Houston Stewart 
was Controller to the Navy at that time. 

The following letter was read at this point by Mr. Thesiger, 
and attached to the depositions :— 

** Admiralty, 8.W., April 5, 1873. 

* Gentlemen,—I beg leave to inform you that the Portsmouth 
officers have been directed to relieve you of the expense and 
responsibility of keeping the engines of the ‘Thunderer in order 
from the present time until they are properly tried and accepted. 

2. It is, however, to be distinctly understood that you will 
be, as usual, responsible for the proper performance and efficiency 
of the engines for twelve months after they are accepte:! by the 
Admiralty, observing that they will not be accepted until they 
have been tried at the measured mile, when the ship has been 
«completed. 








*“T am, Gentlemen, your obedient servant, 
“W. Hovston Stewart, Controller. 
“Messrs. Humphrys, Tennant, and Co., Deptford Pier, S.E.” 
Between April, 1873, and the time of the trial in 1876, the 
responsibility of keeping the engines in order was taken by the 
Government. The Thunderer came ly under his control as 
chief of the Steam Reserve in March, 1874. The witness was then 





Having 
the general information required, he werit on to say that, so 
the Thunderer was concerned, he did not know whether 
Messrs. were ready for the measured mile at any time 
since 1873. the three years between 1873 and July, 1876, 
keeping the engines clean would fall upon Mr. 
Robson and then on Mr. Slade, the chief engineers, Mr. Robson 
ceased to be chief oe Sete eee oe 
duties of the 


1876. The Steam Reserve were to be found in prin 
instructions, inted instructions with respect to 


given the general inforination required, he the Reserve. 
as 
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instructions were here read by Mr. Staveley Hill. 
The 3rd and 4th paragraphs were as follows :— 

“ Prior to all trials at the mile of new engines and boilers or of 
those which have been extensively repaired, each safety valve is to 
be taken out by the chief engineer of the dockyard and measured, 
and its weights weighed, in order that the exact load may be 
entered in the report. 

“The best trained stokers that can be selected from the Reserve 
or Factory are to be employed, and it is desirable that a sufficient 
number of such stokers should be retained, so that as far as may be 
practicable the same men should attend all trials.” 

He had been told that the safety valves were opened out and the 
loads weighed during the time he was in the Steam Reserve. hy 
the 5th of ber he saw steam come from the waste pipe, but 
again he could not say from what boiler it came. Asa matter of 
fact, he did not know that the contractors had ever been permitted 
to interfere with the safety valve after the weights had been weighed 
and reported upon. In the present case the stokers were selected 
for the Thunderer, and about sixty were on board while the ship 
remained at Spithead. There were six leading stokers and fifty- 
six stokers additional on the morning of trial to act as a firing 


party. 

Captain Waddilove, re-examined by Mr. Hill, with the permis- 
sion of the Coroner, said that between the time of the engines 
being ny and the trial, the contractors had every access to the 
boilers they thought proper. 

In answer to a J an, witness added that the ruptured boiler 
was usedin 1875. Captain Waddilove wished also to remark, with 
reference to his statement that he never knew a case in which 
engines had been used by the Government officials before being 
finally received from the contractors, that the Shah had been for 


several days at Spithead for torpedo trials, by permission of the | 


contractors, Messrs. Easton’s and Anderson, the boilers and engines 
being entirely under the charge of engineers belonging to the 
Steam Reserve. 

After an adjournment of twenty minutes, Captain Waddilove, 
on entering the court, said he desired to state that the Thunderer 
was also out under steam on the 5th and 6th of April, 1875, for 
gunnery practice. 

Captain Wilson was next examined, but he gave no evidence 
having scientific interest. 

Edward Watts Thomas, an engineer belonging to the Thunderer, 
and a patient in Haslar Hospital, and who gave his evidence 
sitting, deposed that his duties were in the engine-room while the 
contractors were on board. His orders were to assist them, but 
not to interfere with them on any account. He had to notice if 
anything was going wrong, and to report it to the chief engineer 
immediately. About ten minutes past one he heard a noise which 
ne him in mind of the boilers of the*main engines priming 

eavily. He then went to look at the tor, when he saw 2in. 
of water indicated in the gauge glass. He then put his hand out 
to lay hold of the handle which opens the cock which blows the 
water out of the separator. The steam rushed out between the 
engine-room and the stokehold, and knocked him down upon the 
engine-room platform. He then felt as if a whirlwind of steam 
were rushing round him as he Jay. For a moment he thought it 
was the cylinder, over which he was standing, which had burst. 
He crawled to the after ladder in the engine-room—a distance of 
40ft.—on reaching which he felt the cold air rushing over his face, 
and he went upon the lower deck. He there met Mr. Cooper and 
was assisted on to the upper deck. He received a great shock to 
the system, which made bom exceedingly nervous, 

By Mr. Hill: He came round in the ship from Pembroke, and 
had been on board her up to the time of the explosion. She 
arrived at Portsmouth on the 23rd of March, 1873. There were 
on board Mr. Maxwell—-Mr. Humphrys’ foreman—Mr. Robert 
Humphrys, several men belonging to the contractors, the engineers 
sent round by the Portsmouth Steam Reserve, and several stokers, 
The naval engineers worked the engines round, but he could not 
say who was actually in charge, as Mr. Humphrys was on board. 
Witness was on board when she was got under steam in April, 
1875. Mr. Maxwell, the contractor’s atom was also on board 
at the time. He remembered this by the fact that a wheel came 
off the starting gear, and that Mr. Maxwell put it on. He 
recollected a man from the dockyard taking the weights off the 
safety valve and weighing them. The’ valve was taken out, the 
diameter taken, and a drawing made of it. To his knowledge the 
valve had never since been interfered with by any one. All the 
safety valves were so treated. They worked the safety valves eve 
Monday and Thursday, except when the boilers were closed with 
quick lime inside. They worked the handle so that one valve was 
lifted off its seat. On the 20th of June the contractors’ men first 
came on board, and remained on board until the time of the 
explosion, attending to various parts of the engines as Mr. Hum- 
phrys required. 

By Mr. Thesiger: When he went on board at Pembroke tke 
main boilers were on board. He remembered Mr. Maxwell and his 
staff testing them up to 601b. to the square inch. The boilers 
were net tested more than once, but the engines were also tes 
before the ship left Pembroke. The engines were put on board at 
the beginning of March, 1873. Stcam was got up while at her 
moorings in Wales at 30in. to the squareinch, A navigating 
steaming party was sent on board by the Admiralty to bring her 
round from Pembroke. TheController of the Navy, and Captain 
Hewett, of the Devastation, were on board on the occasion. Mr. 
Bannister, the assistant to the Chief Engineer of the Navy, was 
also on board. During the voyage to Portsmouth he did not see 
either Mr. Humphrys or his assistants interfere in any way with 
the engines beyond asking if everything was going on right. 
During the eighteen years he had been in the service he had never 
seen engines work better than on that occasion. For about an 
hour and a-half they ran as fast as they could go—about 
sixty-nine revolutions a minute. They had full steam power 
from that time and all went satisfactorily. After arriving 
at Portsmouth Mr. Humphrys’ men filed the slide facings 
where they were cut, took the expansion covers off, and overhauled 
the engines. So far as his knowledge went the engines could have 
been tried on the measured mile at once. The starting engines 
were put in in August, 1875. During the gunnery trials in 1875 
the engines were not interfered with ia any manner by the con- 
tractors’ men. So far as he knew, the safety valves were then in 
good working order. On examining the safety valves the charge 
men drilled holes in the bottoms of the cases and inserted a pin so 
that the water might be Jet out. The whole of the three valves 
on the five furnace boilers could be lifted by hand and one of the 
three furnace boilers also. The boilers had been three times treated 
with hot lime, and six months was the usual period that the 
treatment continued. So far as he saw, everything was done by 
the contractors before guing on the measured mile, and every one 
of the engineers was confident of success. 

By the Coroner : If there had been any corrosion, it was possible 
that a man might honestly think that in moving the hand wheel 
he had lifted the valve from its seat, whereas, in point of fact, he 
might have left the valve on its seat. There was no mark on the 
handle to show that it had been moved sufficiently far to lift the 
valve spindle off its seat. An inexperienced man might think he 
had opened the valve, whereas he might not have moved it. [These 

stions had refi to the statement that the valves were 
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moved twice a week. } 





By Mr. Hill: He could not say how many turns of the wheel 
ends of the syindle to meet, but the resist- 
of 


to Mr. Jenkins, the brother of one of the victims, the 
eee ET ot noes te ak doe chee 


The Coroner said he had no objection to Mr. Church putting an 
; id mak Pree mses In th poder Bl veoh Selaieety 
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Mr. Staveley Hill, Q.C., and Mr. Thesiger, Q.C., however, both 
objected to Mr. Church being allowed to put any questions, or 
interfering in any way with the inquiry ; and as it appeared that . 
Mr. Church had first applied to the coroner for permission to make 
experiments as the representative of the H poe at large, and that 
he had only lately got requisitions signed by relatives of eight of 
the and besides, had had certain unpleasant connections 
with Messrs. Humphrys and Tennant, the contractors, it was ruled 
that he should not be allowed either to put any questions, or to 
make any further investigations—a course in which Mr. Jenkins, 
who represented most of the relatives of the deceased, quite agreed. 

Mr. George James Weeks, engineer in the Royal Navy, borne on 
the Asia for service in the Thunderer, living at Lamport, went on 
board Thunderer for first time on 3rd February, 1875. At that 
time her engines boilers were very nearly in the same state as 
the day before the accident, that is complete as far as he knew. 
The 15th May, 1875, was the first day the steam'was got up. (Mr. 
Weeks here referred to the log kept by the late engineer, Mr. Slade, to 
verify his statements, but could not find any entry.) In his own notes 
he found 2nd of April, and then 5th and 6th April. On the 2nd 
the steam was up for two hours alongside the dockyard. On the 
5th the ship went out of harbour for a. and on 
the 6th she steamed into harbour again. these occasions only 
six builers were used, the two after boilers in the after stokehold 
were not used. The boiler which exploded was one of those which 
were used on the 5th and 6th, but not on the 2nd. Mr. Maxwell, 
the contractor’s foreman, was on board on the first occasion, not on 
the latter, alone, as far as he knew. On the 14th September, 1875, 
he saw her steam out of the harbour, but he was not on board of 
her. The next occasion was on the 10th of July this year, when 
he was on board of her, and she steamed out of harbour to Spit- 
head. All boilers were used then. He remained on board from 
nine o’clock on Monday, 10th July, until eleven p.m. Friday, 14th 
July. On Monday, Mr. Stevens, an engineer, went out with the 
chief inspector of machinery, as well as the five engineers of the 
ship, the chief engineer, Mr. Robert Humphrys, Mr. Maxwell, 
Mr. Harding, the contractor’s foreman Stokes, and the men em- 
ployed by them, some being fitters. Mr. Maxwell came on board 
on the Thursday previous. Two fitters and a labourer were 
employed working on board the ship for the contractors, refittin 
the inlet and outlet valves of the centrifugal pumps, from the 
June. The same men were employed fitting brass covers to the 
adjusting screws. There was no one acting with them. Other of 
the contractors’ men came on board on the 7th and 8th of July. 
From the 10th to the 14th, Mr. Humphrys himself was present, 
and superintended all work done on board. On the morning of 
the 10th steam was got up, the ship steamed out of harbour, and 
made a preliminary trial for about two hours, He produced the 
book used at the time of the trials. On Monday at eight a.m. the 
fires were primed and wooded ; at 9°30 the fires lighted ; twelve 
o’clock, steam up; one p.m., found steering engine differential 
valve wrongly set; 2°30, easy ahead ; 4°20, steering eagines in 
gear ; 4°55, eased ; 5, indicator worked correctly ; 5°30, finished 
with the engines. During this time Mr. Hump himself was 
present. 

The log showed that the pressure on the boilers per square inch ° 
at twelve noon was 25 Ib., at one p.m. 30 lb., at two p.m. 32 lb., 
at three p.m. 33 lb., at four a lb, and that the pressure on 
the engines was at one p m. 25 |b., at two p.m. 274 1b., at three 
p.m. 294 lb., at 4 p.m. 25 lb., the revolutions per minute being at 
— p.m. 69, and at four p.m. 78; the number of fires thirty- 
three. 4 

On Wednesday at 9.30 a.m. lighted fires, 10.15 steam up to 
20 Ib. pressure, 11.45 Ae gy main stop valve, 12 noon moved 
engine, 12.45 slow ahead, 12.50 half speed, 12.53 full speed, 1.30 
opened blast cock, 2.20 eased engine; main feed pipe of starboard 
engine defective, compelled to use donkey engine; 2.32 stop and 
worked as required ; 3.30 stopped; drew fires, blew water out of 
boiler; 12 1b, of steam left in auxiliary boiler for ash hoist ; pumped 
out bilges; steam suction pipe reported as carried away ; worked 
capstan engine, steering engine, ventilating engine, and auxiliary 
engine for fire main; factory people worked pumping engine for fire 
main. Adjusted all pipes and slide valve joints, connected indi- 
cators to ram heads of hydraulic gear, worked engines to test 
joints. From the word adjusted all pipes refer to hydraulic 
machinery alone. e pressures on the boiler were at eleven a.m. 
27 Ib., at twelve noon 26 Ib., at one p.m. 30 lb., at two p.m. 30 lb., 
at three p.m. 24 Ib., and on the ser at one p.m. 27 lb., at two 
p.m, 24 1b,, and at three p.m. 19 lb.; the number of fires thirty- 
three. On Friday, 10.15, lighted fires in main boilers; 10.50 steam 
up in main to15 Ib. and lighted fires in auxiliary boiler; 11.15 
worked forward capstan engine, steam up in auxiliary boiler. 
Thirty-three fires were used again this day; at eleven o’clock 
pressure on boiler 20 Ib., and 15 1b. on engine. This is the only 
entry of steam. The reason the entries are not continued is that 
Mr. Weeks was = on the capstan engine until one o’clock. 
In the engine-room daily register for H.M 8S. Thunderer, headed 
Spithead, Friday, 14th July, 1876, there is an entry continued by 
Mr. Weeks the following day, obtaining the time of explosion from 
Mr. Swanston, and the rest from his own observations. The entry 
reads as follows: ‘*1.13 starboard forward boiler in after stokehold 
exploded, blowing out the front from about the top of smoke boxes 
to top of boiler, and destroying all mountings on that front. The 
chief engineer, Mr. Slade, and engineer, Mr. Wingfield, two lead- 
ing stokers, and nine stokers killed; Mr. Thomas, engineer, one 
leading stoker, and thirty stokers were wounded and sent to 
hospital. A watch of three engineers, three leading stokers, and four 
stokers were stationed at the engine-room hatches during the night. 
Closed all sea connections.” This report is signed by Mr. Sugden, the 
senior engineer. On the Tuesday there were some circulating pi) 
fitted to the hot-well by the contractors ; the usual work of the stoke- 
hold, such aslaying fires, sweeping tubes, and hoisting ashes, was done 
by the stokers. Steam wasin the auxiliary boiler, but notin the main 
engines. Mr. Humphrys was on board on Tuesday and on Wednes- 
day, when the ship went on the measured mile, and made a 
measured mile trial, but the trial was stopped in consequence of a 
feed pipe being defective. Nothing more was done. The next day, 
Thursday, the usual work of the stokehold was done, and the con- 
tractors were employed in examining feed pipes and valves, 
superintended by Mr. Humphrys. Steam was got up in the 
auxiliary boiler at the request of the contractors. It was used by: 
Mr. Harding, foreman of contractors, to blow some water out of 
the port-foremost boiler in foremost stokehold. Witness was below 
in stokehold at time it was in use, and all the valve arrangements 
were attended to by Mr. Harding for Mr. Hamphrys. 
directions to one of his own men to open the stop valve on the 
auxiliary boiler, and he gave about four turns of the screw, open- 
ing it about }in. or less, Also the stop valve on the port-foremost 
boiler in forward stokehold. rr. ha Page attention oe oe 
emp | boiler priming badly, and as’ permission uu 
stop valve on a boiler 
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ig port foremost boiler ; at 
ing water into the after 
ehold, and I remarked the steam was 
escaping through the waste steam pipe. I knew it by the noise. 
He said, ‘‘ that cannes ee are is shut.” This is the 6in, 
stop valve on the s ard after boiler of foremost stokehold. I 
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done, I saw that steam was not en 
that time he was superintendiog, © 
boiler in the foremost stok x 


He said, “‘ Certainly.” 
tecomndis 
the valve to fall into its 


. He then 
stop valve, and the steam rose in the 
blew the water out of that boiler. I say 
his direction. After b! the water out, he told me 
finished with the auxiliary boiler, and I the same 
chief engineer, Mr. Slade. Mr. Slade said he would inquire of 
Mr. Maxwell if he wanted it for any other purpose, and then came 
and told me that Mr. Maxwell required the fan engines to be 
worked with the steam remaining in the boiler, and the fire was to 
be allowed to burn itself out. Mr. Foote relieved me in the 
stokehold at this time, and I went on deck to superintend coal- 
ing the ship. The only other duty I did was to arrange for 
the chief engineer the employment of the stokers for the next 
day, and at nine o’clock in the eveaing I went the rounds in the 
engine room and stokehold, and reported all correct for the night 
to the chief engineer. On Friday morning my duty was generally 
to attend all: machinery not in engine room or stokehold, except 
that connected with the turrets, to a the rough engine room 
register, to arrange the duties of the stokers, or to assiss the chief 
engineer, or any duties not specially provided for. When not em- 
ployed out of the engine room it was my duty to be in it, and 
examine carefully round while the machinery was in motion for 
any defects or alterations, and report the same to the chief - 
neer. On Friday morning, at 6 a.m., I arranged the stokers, 
had been sleeping on board, and on their coming into the engine 
room after their kfast, I gave each his duty for the day, and 
saw them go toit. Wrote up the fair engine room register for 
previous day, and at 11 a.m, went to the capstan engine. On getting 
there I found the steam was not turned on. I then went to the after 
stokehold, and asked Mr. Foote to get up steam directly. He said 
“You must go to Mr. Hardy, the contractor’s foreman. I 
not touch the stop valve.” I went to Mr. Hardy. Hesaid, ‘‘ You 
must have one of the 6in. open then, for the fire is only just 
lighted in the auxiliary boiler.” He turned away, as I thought, te 
give the necessary orders. This was in the forward stokehold. I 
then went to Mr. Wingfield, the engineer in that stokehold, and 
told him that Mr. Harding had given permission to open one of the 
6in. - valves. He said, ‘‘I shall not touch it, but I will see to 
it.” He then went forward to Mr. Hardy, and I to the capstan 
engine, so that I did not see who actually opened the valve; but on 
reaching the capstan engine I found the steam turned on, and it 
was required almost immediately. I remained there until informed 
from the officers on deck that they had finished with the capstan 
engine. I saw it shut off and went to the engine room, but, on 
my way, I went to the steering engine, and saw that the man 
attending it was attending to it properly. I eee him necessary 
directions as to carefulness, and then went to the engine room, On 
reaching there I inquired for Mr. Slade. I was answered by two or 
three people simultaneously, ‘He was here a minute ago.” I 
thought he had gone to the svokehold, and turned to there in 
search of him, but thizking I bad better have something in my 
hand to handle anything that might be hot, I turned in the 
opposite direction, and went to the store room. I had stepped 
about three paces in the handing room passage, which is between 
the handing room and the store room, and called to the store- 
keeper fora piece of cotton waste. Before he could bring it to me 
I heard a loud explosion, followed by a great rush of steam and a 
number of people crowding into the doorway. I, on the one side 
of the doorway, and Thomas Jesse, leading stoker. on the other 

ide, assi em in through the doorway. About six le, I 
think, had in when Mr. Maxw the foreman of con- 
tractors, while endeavouring to pass in, fell against the doorway. 
I slipped past him into the engine room, pushing him towards the 
door at the same time. I felt two others pass me after this, and 
heard others going up the ladder. The darkness was intense. 
After stepping about two the darkness seemed to clear a little. 
It was followed by a dreadful quietness, and suddenly the screams 
of the wounded seemed to sound all round me, as though they 
were among the machinery, I felt my way to the stop valves of 
the starboard engines, for it was impossible to see, and shut them, 
thus stopping those engines. While doing so, I heard a voice make 
an exclamation, which I have forgotten, but it was followed by 
“* stop the engines.” I then went to the port engines and stopped 
them in a similar way. . Up to this time I thought one of the fore- 
most cylinders had burst, but finding that stopping the engines 
did not stop the rush of steam, I went to the communication valve 
in the after stokehold, thinking probably that the steam pipe 
between it and the engines had burst. On my way I felt some one 
and on leading him a lamp I saw the lace on his sleeve, an 
knew who it was—Captain Wilson, I took him to the engine-room 
ladder, directed him how to get on deck, and went back to shut 
the stop valves as I had vv intended, but the communication 
valve to the forward stokehold was the nearest, so I went to it. 
While shutting it, Thomas Jesse, a leading stoker, came and 
assisted me; after shutting it close, we went together across the 
eM and shut the communication valve of the after stoke- 
hold. I saw Jesse was turning the wheel in the right direction, 
and when it was about half shut I told him to finish it, and made 
my way to the ladder leading to the stokehold. I slid down the 
hand-rail of this ladder and landed on something; I knew it was 
not the bottom of the ladder, but I walked towards the stokehold 
entrance about three spaces, when on getting in direct line with 
the doorway, I was forcibly blown back by the steam, and should 
have fallen, but was holding fast by the handrail with my right 
hand. I stooped down a little and tried to crawl in, finding the 
steam struck the upper part of my body. On putting my hand 
down I felt I was walking on the bodies of a pile of men, so I could 
not crawl on them. I stepped forward again as before, and was 
blown back a second time and compelled to go away, for I felt I 
was breathing heavily and almost exhausted. I then went on deck 
to Captain W addilove and asked for immediate assistance to remove 
the dead bodies, telling him at the same time I could not do 


anything until they were removed. He immediately ordered the | be 


nec assistance to be sent, and I got a drink of whiskey and 
water. I went below again, and running along I nearly fell over an 
injured man who be; me to help him lay down. I stopped for 
this purpose, and with the assistance of three others laid him do 

I then pushed on to the engine-room ladder and saw Mr. Harding 
the contractor’s foreman, there. I asked him if he knew what had 


exploded. He said, ‘No, I have tried the forward ladder, but 
cannot get down.” I said, ‘‘Try again, I am down here.” 
On scadiiin the ladder leading to the stokehold I saw Thomas 


Jesse, leading stoker, and two other men whom I do not know 
trying to get one of the bodies up the ladder. I assisted them to 
et it on the platform, and at this time the assistance 
Captain Waddilove had ordered came down. I gave wa: 
to them. I then went down to the stokshold entrance agai 
The steam was still passing through it, but not so violently as 
before, but still sufficiently so to prevent entrance. I then 


my 
decided to go to the forward stokehold and try that way. On 
reaching the of the ladder I saw Mr. Newman, chief eer 
of the dockyard, and told him it was no use to go down, as it was 


impossible to enter the stokehold, and from the apparent direction 

of the steam I thought the main steam pipe had gone elose to the 

bulkhead in the stokehold. I then went away to the foremost 

stokehold, and at the top of the ladder saw Mr. Oliver, chief 

r of who gave me to go below 

open the safety valves, At this time there were sonnlesd 
men getting up the injured, and amongst the party I 


‘| rently, the port forward 


George Wells, a leading stoker, and so as not to interfere with 
them I slid down the handrail into the foremost stokehold. The 
furnace doors were and two bodies lying on the stokehold 
safety valve, and was in the act of 

x. Sugden. He came and assisted me to 
open that valve. On turning to the other I saw a leading stoker 
named Pope, and we three opened the other safety valves in that 
ponnne i tried . Be ca the a: on the 
forward, steam, an lphur, and water passin mM, appa- 
boiler in the after stokehole, prevented 


saw that ep ticn orward ae shut, and _— would — 
—_— was men were lying among t 

machinery. I then hi & fasty 16d eand the siactened i 
and saw they were clear, and Thomas Jesse, leading stoker, aed 
me to start them. Soon after doing this the port 
worked from the deck, and knowing that it was impossible to com- 
municate quicker than by going up —_—, T went up to the 
pilot, and told him it was — le to work the port 
engines until the injured men were cleared away, but that as soon 
as possible I would start them and work as he required. I went 
to the engine-room again, and I inquired if the port engines were 
clear of men, and was told not yet ; so I then went to the after 
stokehold and found others had been there before me. I saw there 
a leading stocker named Weatherall, and told him to open the 
safety valves of the two after boilers in the after stoke- 
hold, which he did, and thus for the first time became aware of the 
nature of the damage. I then saw that the port engines were clear 
and went to start them, and Mr. Maxwell, who was attending the 
engines, told me not to do as the steam was 
— all gM Bape cater i A after be gm for 
purpose ing anything mig required to insure 
the safety of the ship. While there an order was passed for 
every one to goon deck. I obeyed that order, went on deck, and 
mustered the stokers, to find out how many had been injured. 
Mr. Stevens, engineer, mustered them for me. About 4 o’clock 
Mr. Oliver, chief inspector of machinery afloat, ordered me to go 
below and ascertain if the main stop valve on that boiler was open 
or shut, Mr. Moore, engineer, to accompany me. I went and saw 
it. It was then in exactly the same position as the jury saw it. 
In my opinion it was shut, Ithen took Mr. Moore to the stop 
valve of the adjoining boiler, and pointed out to him the difference 
in the position of the screw. It was evident from that that one 
was open and the other shut, or nearly so, and from my knowledge of 
the valve I was of opinion that that on the injured boiler was shut. 
I reported this to Mr. Oliver. He then went below with me, 
accompanied by Mr. Newman, and they were both of the same 
opinion as myself. Mr. Oliver ordered me to place sentries on the 
hatchways and on the doorway leading to that stop valve. I told 
off two stokers for each place to 4 watch for four hours, and a 
sufficient number of men to keep them in three watches of four 
hours each, and a leading stoker to take ch of each watch. I 
passed through the engine-room and stokehold at about half-past 
seven with Admiral Sir Leopold M‘Clintock and Staff Commander 
Jackson, and whilo with them I saw that the ship was safe for the 
a> did not visit the stokeholds again until ordered to go 

jury. 

Examined by Mr. Jenkins: It is the duty of the engineer — 
in the stokehold on Monday and Thursday, and it would come to eac 
in his turn, to see the safety valves lifted. Sometimes the engineer 
himself, and sometimes one of the stokers under him, lifts the 
valve, under his ce. ing for m , I have 
always been. To my knowledge the stokers have never done it by 
themselves. Ihave no doubt that since I joined the ship they 
have always been lifted, —— during the period that the 
boilers were closed with lime. I should say that they have been 
lifted by myself six times ; I cannot say how many times altogether, 
I believe that they were lifted twice a week. I cannot give the 
dates within my own knowledge that the boilers were sealed with 
lime. 

Captain Waddilove was here recalled by the Coroner, and de: 
that the lime was put into the boiler on the 23rd September, 1873, 
on the week ending 6th June, 1874, and during the time that they 
were opened for examination and waiting for fresh lime they 
ought to be worked twice a week. On the 24th June, 1874, lime 
was again put into the boiler, therefore the boilers had been opened 
for cleaning and pining in lime from the 6th to the 24th June. 
They were opened again on the 12th March, 1875, and closed on 
the 9th July, 1875; ag again lst September, 1875, and closed 
again between the 4th, 5th, and 12th November—i.e., each boiler 
closed successively on those dates ; opened again 19th June, 1876. 

Mr. Weeks’ tion continued: Could not tell about the 
other days, as his duties would take him away on Mondays and 
—- except when on duty on board the ship, 

Capt. Waddilove then produced ae by Mr. Slade, which 
showed that the boilers were cl with lime from the beginning 
of January to the 19th June, 1876. 

Mr. Weeks’ cross-examination continued by Mr. Jenkins : We 
may take it that the valves have been opened a great number of 
times. The weight is about 8001b., and when there is no steam in 
the boiler it requires considerable er to raise the valve. On 
ee the valve, I think that the pressure on the point of the 
spindle of the safety valve by the screw would not make more im- 
pression than there is when lifted the number of times stated. My 
opinion is that it is a rubbing and not a grinding action, and might be 
repeated many times without producing any effect. There has not 
been a water test made on board the Thunderer since I have 
belo: to her. Ido not certainly know on any previous occasion 
that the stop valves were closed during the = ing of steam, 
for a man would risk his life in doing so. I had nothing to do 
with the stop valve, and I did not see the pressure gauge on the 
day of the explosion, My opinion is either that the steam could 
not have had a free escape to have caused the pressure of 35 1b. to 
indicated by the indicator, or the steam gauge was indicating 
incorrectly, seeing that the safety valves were only to 30 lb.; 
this was reported to me re A remap ey myself, 

on, range on the pressure gauge is from zero 

to 35lb., and therefore it might mean any above that. 

We have no means whatever of w steam ia blowing 

off from any particular boiler when other boilers are being used. 

After the water was taken out of the boilers on Wednesday, I do 

200 See as ee ee oe, ee ing to 
lo wi 

By the Coroner: The action of the valve is hidden from the 
engineer in the stokehole. 

by Jenkens : I account for the small abrasion 
of the spindle of the boiler by the fact that the metal 
was harder than in the other safety valves of the other boilers, 
which must be softer. 

By Mr. Staveley Hill: I should think it coum likely that an 
officer would open seven valves and neglect the eighth every time, 
I myself never did neglect one, and cannot suggest any reason wh: 
any one should do so, By the words main stop valves in my fair 
log, I should refer to the main engine-room stop valve, marked a, a. 
I never myself did anything to any boiler or stop valve from July 
7th to July 14th, during the trials, without the authority of Messrs. 
Humphrys. On py rm 1875, the engin being worked 
by the staff of the 
during the trial week 


and I then opened the valve, but 
of that sort pom Ay pe 





not have allowed anybody to 


ve touched anything except under 





the authority of the contractors. During that week while steam 
was up in the large boilers, to the best of my belief nothing was 
touched. Steam was kept up during the — while the 
contractors were away; that is the only exception Iknow. I never 
recollect when prt. the safety valves that any one required 
more force than another. 

By Mr. Thesiger: I was in the Thunderer before Mr. Slade 
came. I was then with Mr. Robson. When one engineer suc- 
ceeds another in ships in commission, all hinery is inspected 
before being hended over. That would include the opening and 
inspecting of safety valves. I think there is a printed rule to that 
effect. I don’t know, in the case of the Steam Reserve, whether 
this rule To my knowledge, when Mr. Slade succeeded 
Mr. Robson there When Mr. Slade came the 
boilers paced ag I myself moved the spindles of the safety 
valves during time the boilers were open in 1875—probably 
between March and July. Iam te say I have not touched 
those spindles since then, and I 

else touch them, 


ve never, to my knowledge, seen 
an; If the valves are left in their seats for 
a little time there is a possibility, and even a probability, of their 
sticking. And aay capenen or oe on the valves, 
I do not think it is possible that any experien man could give 
two or three turns, and imagine he ised the valves, without 
doing so; but with an inexperienced man it might happen. After 
July, 1875, I can say nothing as to the state of the safety valve on 
the exploded boiler, I don’t know of any rule in the Steam 
one engi d th Mr. Maxwell was 
on board on one day—the 5th. I believe—on the occasion of our 
out, and I did not interfere with the engines on that day. 
When vessel came in on the 6th, I don’t remember anything 
being done to the miachinery by the engineer on board. On the 
six occasions of my working safety valves, I worked the whole 
thirteen valves. Both of the spindle of the other safety 
valve show more wear than the same parts of the spindle of the 
exploded boiler, this may be owing to the metal being 
harder. I am not prepared to say whether it is harder or not; 
but supposing the metal to have been the same, I can give no 
other explanation than that the safety valve of the exploded 
boiler must have been worked a less number of times. The less a 
valve is worked the more likely it is to stick. I have no exact 
memory of the times I moved the spindles between March and 
July, 1875, but it was spread over the whole time. That I can 
answer definitely. Some days, when I happened to be on board 
the ship, I moved the spindles, but I will not pledge my oath as to 
the number of times I moved them, or to its being spread equally 
over that time. Some of the rust was scraped off and taken out 
of the bottom ; nothing more than the loose rust taken off on the 
last occasion when the lime was taken out. There was some Joose 
rust under the lime. The boilers were not chi in June, 1875, 
as I should call chipped. On looking at the log-book, however, 
signed by the chief engineer, I should say they were chipped. 
That was done under the superintendence of the chief engineer. 
Referring to the log book, I see that on the 2nd October, 1875, 
the escape valves of the cylinders were examined, and various 
small glands were repacked. In'the case of the escape valves of 
the cylinder the springs are outside and liable to become corroded, 
but the safety valves have weights inside the box and have no 
springs. The escape valves are easier to get at for examination, 
and are examined pretty vp won . At the time when the boilers 
were scraped, chipped, and cleaned in June (26th and 27th), 1876, 
the cocks and valves on the boilers were examined by the engineers 
of the ship to bring the boilers into the same condition as before 
the lime was put in, and to put them in proper condition for the 
trial which was about to take place. On the 8th July, 1876, is 
entered—-“‘ Moved all engines and hydraulic gear, closed boilers, 
coaled ship, took on board 1175 of coal, including 100 tons for 
trial. Examined cocks and valves in engine-room. Put a new 
gauge glass in starboard separator, filled boiler with fresh water 
preparing for steaming, cleaning machinery, &c, Machinery in 
cod condition, no articles missing. Coals on board, 1326 tons 
8 cwt.” This was done by the engineers of the ship to prepare 
ship for the triel, and in order to enable the contractors to take 
charge of the engines in a proper state for working. The con- 
tractors, or some of their men, were on board a portion of the time 
that the work was favany ara In my knowledge I cannot say that 
there were some things left to be done when the trial was to come 
on. On the trials on Monday I cannot speak as to the pressure on 
the boilers, I can as to that on the engines. On neither Monday 
nor Wednesday did the pressure on the engines exceed 30 ib. On 
Friday morning I do not know who got the engines ready for trial. 
Mr. Maxwell and Mr. Harding came on board about 8 o’clock on 
the day of the explosion. Mr. Swanston would have a record of 
the pressure on the engines taken " himself, I can’t say about the 
boilers. The auxiliary engines can be worked either by auxiliary 
or main boilers, for which purpose there is a stop valve on each of 
the main boilers, in addition to the main service stop valve. Asa 
rule when the steam is got up the auxiliary engines are worked by 
all the boilers; the trials on the measured mile would be excep- 
tional if I were conducting them, i.e. I should keep the main 
boilers for the main engines, for that purpose closing all the sto 
valves communicating with capstan and other engines (marked 8, b). 
On the morning of Friday I was working the capstan and steering 
engines independently ; I hadtwo men at capstan and twoat steering 
engine assistingme. I donot know how long I got steam from main 
boilers for the purpose of working the capstan and steering engine. 
I knowI wast hate got steam from the main boilers for a portion 
of the time, because there was no steam in the auxiliary boiler. I 
cannot say which of the auxiliary stop valves were closed or open. 
I was not present on that morning, to my recollection, at any inter- 
view between Mr. Maxwell and Mr. Slade before the engines were 
started, nor on Thursday. I was present at the first interview 
between Mr. Maxwell and Mr. Slade previous to the trial. I 
remember taking Mr. Maxwell to Mr, Siade’s cabin, and coming 
away and leaving him there, : 

By Mr. Sta Hill: Iam aware that neither of my men from 
the capstan engine went from the auxiliary the stop 
valve, use they were with me the whole time, The ca; 
engine is simply to weigh anchor, und after-using that I went to 
the steering engine; and I am certain while I was at the steering 
engine none of my men then went near the stop valve, The steam 
from the auxiliary main would go both to the capstan and to the 
steering engine. The steering engine was at work, I left my 
men at the capstan engine when I went to the steering ec. 
The auxiliary stop valve being open, the steam would be a le 
both forthe capstanand forthe steering engine, and that steam being 
so available, it would be unnecessary to open any other boiler stop 
valve, and the steam was kept on for the steering engine until the 
time of the explosion, and at the time of the explosion steem was 
still rushing in from auxiliary as a result of the 
pipe being doh in the i It would be the duty of an 
ex stoker to raise the safety valve—a stoker, generally, 
under the direction of an engineer. 

By the Jury: It took two of us to move the safety valves after 
the explosion on account of my exhausted state, On the Wednesday 

passed throug! 





was no examination. 





I h the stokehold to see that the pressure were 
indicating correctly, and I think should have noticed 
not all been indicating . Supposing the safety valves had 


become stuck from their not periodi 
not prevent the vaJves rising at the normal pressure after they had 


once been lifted. 

On Wednesday morning the first witness examined was — 
Wells, leading stoker, belonging to the Asia, doing dut 
Portsmouth Dockyard, the Coroner: Have heard the 
evidence already given and it is quite correct, as far as I know. 

through the e 


I have lost many whom I respected as 

pos pare Faerie = _ fers panto 
te satisfaction, On on going on board 

Mae self t0 and : when or where 

tolight fires. He said he t it would be about half-past ten. 
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LONCITUDINAL SECTION 


DIRECT-ACTING COMPOUND STEAM PUMPING ENGINE. 


MESSRS. TANGYE BROTHERS, ENGINEERS. 
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For some years engineers have been directing their attention patent compound direct-acting pumping engine, and is illus- 
to the production of a simple pumping engine which will allow trated above as manufactured by Messrs. Tangye Brothers. 
steam to be used expansively. As the load is constant, while | The arrangement is so simple that it can be explained in a few 
the pressure varies with the expansion »f the steam, and fly- words. Steam is admitted to the interior cylinder A, and 
wheels cannot be used under the circumstances, great difficulties | expanded thence into the exterior annular cylinder B. The 
stand in the way. Messrs. Tangye have produced an engine in | simple slide valve C accomplishes the distribution of steam to 
which the steam is used in two cylinders to equalise the | each cylinder. The slide valve C is actuated by steam admitted 
driving force‘on the ram. The engine is known as Cherry’s | to the small cylinders a 6 by means of a subsidiary valve c. The 


steam employed to move the slide valve is used expansively in 
these cylinders also, so that the least possible quantity of steam 
is consumed. 
LZ 
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| TRANSVERSE SECTION 

| This pumping engine was exhibited at the Royal Agricultural 
| Society’s Show at Birmingham, where it worked very well, 
| throwing a large volume of water. 








THE New UNITED States STEAMER TRENTON.—The Trenton 
| is said to be one of the finest and probably fastest vessels in the 
naval service, being fitted with compound engines, two low-pres- > 
sure and one high-pressure cylinders, the former 78in. in diameter, 
and the latter 58}in. in diameter, and all of 4ft. stroke, with an 
indicated 3500-horse power. She has eight cylindrical boilers, 12ft. 
in diameter, and 10ft. 3in. long, with 510ft. of grate surface, 
and 12,000ft. of heating surface. The propeller is the Hirsch 
four-bladed screw, 19°5ft. diameter, and 28ft. mean pitch. The 
length of the vessel is 253ft. between perpendiculars, 48ft. beam, 
and 23ft, depth of hold from main deck. She is to be full ship 
rigged, and will be armed with eleven Sin. rifled guns. She is 
also to be aram, being provided with a prow extending 8ft. beyond 
the bow. The vessel, of 2300 tons vt was designed by Naval 
Constructor Isaiah Hanscom. Heretofore it has been difficult to 
make the sailors comfortable in cold weather, owing to the danger 
of the heating apparatus, from bursting tubes, and the necessity 
of shutting o e steam at night in order to sleep. This annoy- 
ance has been overcome by adopting a new open-base radiator, 
which is so arranged that water can never accumulate in the pipes 
from condensation causing unequal expansion and frequent burst- 
ing of the tubes. The Trenton will be capable of going at a mean 
speed of 13 knots, and will be, it is expected, one of the most 
formidable cruisers of the navy.—Scientific American. 
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vehicles. This, however, is not the only nor the principal cause of 
their rapid deterioration ; the vehicles were without buffers andelastic 
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WE illustrate above an arrangement of machinery for com- 
pressing air, recently patented by Messrs. Robey and Co., 
Perseverance Works, Lincoln. The general arrangement is very 
similar to that of the winding engine made by the firm, the 
air compressing cylinders being carried on an extension of the 
bed plate. From the engraving of the air cylinders, it will be 
seen that they are single-acting, and are entirely inclosed in a 
tank of water, one side of the piston and the entire inner sur- 
face as well as the outer surface of the air cylinder being thus 
exposed to water at every stroke. While this helps to keep the 

linders cool in an effectual manner, it yet acts but very par- 
tially on the contained air, which is a bad conductor of heat. 

For the purpose of keeping down the temperature of the air, 


Messrs. Robey use the apparatus shown in section. This is | 


simply a large spray ; the pipe A is attached to the water cistern 
by a flexible tube, and the pipe B to the air receiver, This being 
fixed as shown in the centre of the bell mouth, through which 
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water in the form of a cloud, thus bringing each particle of air 
in absolute contact with an infinitely small particle of water ; and 
as water has so much greater capacity for heat than air, the 
whole of the heat generated is absorbed, and the air is scarcely 
raised in temperature. 

It will be seen that there is a great difference between inject- 
ing water in the form of a jet as is done by some makers, and in 
the form of a cloud as by this apparatus. In the former case 
but a small surface of a large quantity of water comes in contact 
with the air, while in the latter a very small quantity of water is 
so subdivided as to bring every particle of air in contact with it. 





While the loss of heat by absorption means a loss of some power, 
yet the loss is not nearly so great as it would be were the heat 
allowed to become transformed into pressure, as is the case with 
other air compressors, The arrangement is very neat, and can 
be combined with a winding engine. 








NICHOLAS OFFICE 


THE accompanying engraving 
shows a system of fitting water 
gauges on boilers, oil tanks, 
spirit vats, &c., by which the 
level of the liquid within is 
shown at a distance from the 


WATER GAUGE. 
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vessel which contains it. Thus, 
the level of the water in a boiler 
can be read off in an office, and 
a check is thus kept on the 
movements of the stoker. The 
arrangement, which is patented 






Wb 


by Mr. J. Nicholas, of Bruns- 1 
wick-street, Manchester, is very NG 

simple. A is the gauge glass | ,° 
and fittings; B, pressure gauge; N 

C, board to which the instru- 


ment is attached; D, cup for 
introducing coloured liquor; E, 
cock to ditto; F and F', cocks 
between pipes and gauge; G 
and G', pipes connecting stand 
pipe to gauge; H,. stand pipe 
attached to boiler; J, gauge 
glass to ditto, ordinary fittings; 
K, copper return pipe; L and 
L’, cocks to cut off boiler con- 
nection; M, boiler plate; N, 
cup into which the return pipe 
enters. The tube being entirely 
filled with cold water to the 
water line in the stand pipe, a 
glance at the drawing will show 
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FRONT, VIEW. QE WATER QUACE ONLY. 





BACK VIEW. OF: STEAM & WATER..QUACE COMBINED, 

















that the water in the stand 
pipe and the returntube K, will 








always be upon the same level. 
If the water falls in the stand 
pipe, it will fall.also in the pipe K, and the movement of 
the water falling in K being continuous throughout the 
entire tube, it causes the coloured liquid at A to fall also ; thus 
showing in the instrument the fall or rise of the water in the 
stand pipe and by that means continually indicating in the 
instrument the height of water in the stand pipe, which being 
attached as shown to the boiler, always gives the true level of 
the water in the boiler. Open tanks or cisterns do not require 
either the stand pipe H or the pressure gauge B, 





| IRON WAGONS AND WAGON FRAMES. 

| A WRITER in the Moniteur Industriel Belge says :—At the origin 
of railroads on the Continent wood was used almost exclusively 
for the frames and bodies of vehicles. The timber for the framing 
and the joiner work of the bodies should be of very quality. 
In spite of the strictness of the inspection of the wood on accepting 
it, it soon became evident that it suffered numerous injuries in 
service ; that the paint or other coating could not protect the wood 
from the deterioration arising from the effect of the air—deteriora- 
tion made more disastreus by the constant movement of the 


the air is drawn, injects at each stroke a very small quantity of 





con roe and, although wood is elastic, shifting at the stations 
soon racked the frames, broke the buffer beams, and reauired 
frequent repairs. To avoid these causes of deterioration the plan 
was made to isolate the car in a manner to protect it from shocks 
by the use of buffing and traction springs. the sills bent it was 
proposed to reinforce them with strong iron plates; finally the 
wooden sills were suppressed entirely, ie heseeed by plate iron 


0°4in, to 0°6in. thick. 

Thanks to the progress of metallurgy, which makes it possible to 
offer ial irons at reduced prices, the plate-iron was replaced by 
rolled iron, because of a profile off greater stiffness and better 
fitted for the erection of the car. us it has been found advan- 


tageous to replace successively the wooden parts fo the 
frames oy apenel loee, The wood beams which, on 
account elasticity, until recently still found partisans 
Re Br toe teorenes of Gadha abicagh proving Leng, ani 
n e o! ic » ali 
the cara had to cueidunhie sina. 
the use of cross-beams has become general; sometimes, how- 
ever, a of wood is inserted of a length equal to the distance 
According to the statistics of the cost of main- 


gary Senn vehicles entirely of wood of 22,000 Ib. 
epee cost t £4 8s, for maintenance yearly, and their average 

‘e is about sixteen years. We understand by average life the 
time at the end of which the vehicle has cost in expenses and 
repairs as much as its purchase price. This average life is applied 
to vehicles which are not destroyed by accidents, fire, or other 
abnormal causes; in the latter cases the iron carriages have the 
advantage, their wrecks being worth more than those of wooden 


The cost of maintenance of iron cars is very low; a ne of 
some protecting substance renewed yearly assures an almost indefi- 
e to the materials, The repairs other than those of the 
wheels, axles, gs—in a word, of the running gear and the draft 
Henited to the replecing of few rivets anda straightening of plates, 

e rep! of a few rivets and a straightening of p: 
Upon La ogiatiow lines, where iron cars are used almost 
exclusively, ially for ing coal, the average cost of main- 
tenance is about fifteen cents yearly. 

The life of an iron car cannot be determined for lack of material, 
the first of those cars having been put intc service only about fifteen 
years ago. There exists, however, a covered car entirely of iron 
constructed thirty years ago, when the Belgian rai s began. 
Itis still in perfect condition. However, noother were constructed 
on account of the inconveniences resulting in summer from the 
great heat in close cars of plate iron. This also was the opinion of the 
Technical Convention of the German Railroad Union held at Dres- 
den in September, 1865. The question submitted te the engineers 
pong a J to the union was decided unfavourably to covered cars of 
iron, but favourably to frames entirely of iron. As to cars with 
raised sides, their use was not yet sufficiently extensive to justify 
a decision, 

In Germany, where the use of cars wholly of iron for the trans- 
portation of merchandise is becoming general, the opinion is that 
since their employment the working expenses due to renewals and 
repairs have diminished, the safety is greater, the derailments less 
frequent, on account of the parallelism of the axles, which remairs 
invariable, In Upper Silesia there were 1200 cars in service wholl, 
of iron in 1867, the first bem | from 1861, On the Saarbruch 
roads there were about 1000 at‘the same date. The former weigh 
about 12,1001b,, the latter a little less. 

The dead weight of these cars of 22,0001b. capacity is generally 
greater than that of wooden cars. In Belgium, where these cars 
weigh only 10,0001b. to 10,5001b., it is not so; this arises from 
the more skilful use of the material by the builders of this country. 
In fact, instead of supporting the car body on two sills, the 
German builders have em lores four, the two interior ones being 
bent so as to form a St. rew’s cross for the strengthening of 
the frame. Now the two last-named are too heavy. The same 
object is attained by intermediate cross pieces perpendicular to the 
side pieces, on the Belgian plan. In this case also the y is 
more completely supported, and does not need to be provided with 
stud irons surrounding it entirely. 

The employment of the iron frame has extended, in Belgium, to 
passenger cars, These rigid frames, not changing form like wooden 
ones, secure greater durability to the car body, and present greater 
safety in case of accident and derailment. ia fact, it is remarked 
that iron frames resist the greatest shocks without crushing, and 
under these conditions the car body, fixed to the frame only by a 
few bolts, becomes detached and is thrown to one side and pre- 
serves the'travellers from the most terrible accidents. 

In such circumstances wooden frames break, and at the same time 
break the car bodies with which they are incorporated. The latter 
then are crushed one upon another, and cause evils with the most 


. deadly consequences for the passengers. In England, where car 


frames are still made of wood, rai accidents are more disastrous 
than in Germany and Belgium. 








Burns ann Scatps.—The recent fearful explosion on board 
the ironclad Thunderer has called out the publication of man 
recipes and remedies, Among them all the following, contribu 
by an old and e: ienced physician, has the merit of convenience 
and readiness, e ently is simply this: The common whiting 
of commerce (found in nearly every kitchen), reduced by cold water 
to the consistence of thick cream, is to be spread on a light linen 
rag, and the whole burnt surface iastantly —— and thus 
excluded from the action of the air. The ease it affords is instan- 
taneous, and it only requires to be kept moist by subsequent occa- 
sional sprinklings of cold water. 

THE PROGRESS OF THE BorInc Maocninz In Cornish TIN 
Mings.—We hear from Camborne that the ‘‘ Barrow Drill” 
made by Messrs. Hosking and Blackwell, of Barrow-in-Furness, 
at work in Dolcoath mine, has made very great throughout 
the past week. The first week of the first experimental month 3ft. 
only of the end were driven, but in the first week of the next month 
8ft. of the end were cut through. Muanual Ja would ave 
14 fathoms a month; in the first four weeks of its labour the 
machine accomplished 2 fathoms ; now it is working at the rate of 
5 fathoms 2ft. a month. Now as to the cost: 14 fathoms —_ 
would be paid £37 10s. for. The two fathoms by the ng 
machine cost £100, but the 5 fathoms 2ft. will only cost the same 
sum, as far as wages go, though the £100 will be added to under 
the item of materials. "We understand that in crder to work the 
machine three first-class men are employed at £8 per month, three 
second-class men at £410s., three others at £3; or £46 10s. for 
miners’ has 7 Compressed air costs £15 a month, ives, 
coals, candles, &c., are estimated at £1 a day; engineer, £5 a 
month ; smith and boy, £7 ditto; engine man, £6 ; in all £103 10s. 
The end was set to the miners at afathom. The machine is 
to have the same amount, with 15 per cent, added if it accomplishes 
double the work manual would have done. Already, how- 
ever, other mine managers see how machines may, probably, 
be worked more economically. Many mines can manage to work 
an sir-compressing bs gw from existing boilers with only a small 
additional amount of fuel; or one compressor may work three 


boring machines. On the £46 paid to underground workmen a 
saving can be gradually effected of £10a month, All expenses, 
indeed, except those for materials, may be reduced. Unless there 


is some change of ground at Dolcoath, or other causes which 
operate in favour of the boring machine, the inference we draw 
from what we hear is this—that the men get, with their brief 
experience, better able to work the machine, and consequently 
show a very much larger result; and that the adaptability and 
economy of the compressed-air-driven borers can beclearly seen. A 
= more time and practice will solve the question,— Cornish 
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THE EXPLOSION ON BOARD THE THUNDERER. 
(Continued from page 127.) 
I sent the men below to shift themselves ready for work. 
the time the men were below Mr. Harding, contractors’ 
sent for me, and told me to tell the men he 
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ined a pressure of 25 lb. steam, that was before 
the gauge was breken, and they were open at the time when the 
was tested as I have described. Ata quarter-past twelve I 
told Mayall, a leading stoker, that I should go and have a bit of 
food before we reached the trial, and at ten minutes to one I went 
on deck to see whether a party of men I bad sent from the Fire 
Queen was come on board, as I had selected some of the same men 
for the measured mile, Seeing there was no likelihood of their 
coming on board, I went down to the chief engineer, Mr. Slade, 
and told him I should have to take his hands for the mile, as they 
were some of the steaming party. He told me to go to Mr. 
Thomas, the senior engineer, to tell him to send them down at 
once. I went on deck again till one o’clock; I sent the men below to 
relieve watch. I went down below myself about four minutes after- 
wards ; I met Mr. Harding at the entrance of the after stokehold 
door, and passed him, and I believe I told him the anchor was up. 
I commenced at tne after stoke and went forward to the foremost 
stokehold on the starboard side, and went back on the port side to 
see that the men were at their posts. They were then all doing 
their duties to my satisfaction. The smoke-box doors were shut 
then, and the engine making about forty revolutions, I should 
think. When I came into the after stokehold, Green, the leading 
stoker, asked me who was the man for breaking coals in the after 
stokehold. I told him I could not say bis name, but I had him 
ticked off on the list, and I would go and see. I went up the 
engine-room ladder on to the platform, and then I met Mr. Slade, 
the chief oar. He was on his way to the stokehold, I believe. 
He said, Wells, I hope you will do something to-day. I said, I 
believe we shall, sir, I left him and went up the ladder, and was 
turning on to the break of the deck when the explosion took place. 
There was a pressure gauge on each of the boilers. There are 
independent gauges on each boiler, so that there were seven others 
at work besides the auxiliary. Supposing all the boilers were in 
connection, the other seven gauges te | have shown the same 
pressure in the boilers that had burst. It could not mislead many 
pounds. I observed that on Wednesday they were all working 
rightly ; the gauge which was broken worked as well as any of 
them. When Mr. Harding gavé the order to let the gange 
remain as it was, it was my impression that he was acting 
on the information ee by the other gauges;-of course, 
thinking that the exploded boiler was in connection with the 
others, These gauges are bétween ft. and 10ft. from the ground ; 
there was a light to the pressure gauge and a light to the water 
gauge. I should not take that notice to see whether the hand was 
on the right or wrong side of the zero stop pin. If it had slipped 
over that pin it would only show excessive pressure to about 20 Jb. 
At that time the other seven gauges all tallied alike within a shade, 
and all showed about 26 lb. pressure on the square inch ; that was 
about two hours before the explosion took place. I went down at 
four minutes past one to see the gauges in the aft stokehold, and 
32 1b, pressure was then indicated. That was the last time I saw 
them. That was about six or seven minutes before the explosion 
occurred. Supposing they had been connected, that would not have 
been an excessive pressure on the boiler which exploded. At that 
time the engines were making about forty revolutions. As to what 
took place after the explosion, I agree with the evidence given by 
Captain Waddilove and the other witnesses. 
ixamined by Mr. Jenkins: The pressure gauge is the only 
indicator of the pressure in the boiler. We were working 
under the impression that everything was all right. The smoke- 
bex doors were open when ed to dinner at 12.15, and 
were shut when I came down again at 1.4. With regard to the 
trial trips, we fire boilers in the same way as on ordinary occasions, 
We preserve the best men to secure fires of even thickness, without 
holes at one oy and camels’ backs at another. Asa rule we d 
not pick the men on ordinary occasions. When ships are in 
commission every man has to do his best. There were no unneces- 
sary stokers on board at the time of the trial. The fires on a trial 
trip in every ship, whether under the Government or contractors, 
are forced, so as to keep up the best fires we can. We had no 
blast at all, and we did not have as much heat in the boilers on 
that day as generally. I took Mr. Slade’s remark, that he wished 
they would do as well as usual, to get a good result from the 
vessel, Everyone on board the ship, myself included, could have 
gone to that aT valve and opened it, without interruption from 
anybody; and I should have done so myself, had the thought 
struck me, for the sake of my own life and the men under me. 
There were no orders from the contractors, or from the officers of 
the ship, to interfere with anybody, or prevent them from doing 
it. If I had known that stop valve was shut, I should have flown 
to it immediately, without orders from anyone, and then made a 
report of it afterwards, in any emergency. I am not aware that 
anyone on board knew that the stop “nid was shut, and I don’t 
believe that anyone would have been such an unfeeling being as | 
to have purposely shut it. I believe that the whole of the 
engineering work was done honestly and fairly, to get the best 
work out of the vessel. I have never heard any of my messmates 
express ary other opinion. 
y Mr. Adams : I was out assisting to steam the Thunderer on 
the Monday and on the Wednesday. The contractors generally 
give a trifle to get the men a drop of beer after they have done 
their work at a trial. They always do their best, it is their duty 
todo so. When Mr. Harding said light the fires, I went down to 
the stokehold a few minutes afterwards. Mr. Harding wasin and 
out of the stokehold during the time the fires were being lit. Mr. 
Foote was in the after-stokehold. Three of the contractors’ men 
were in the stekeholds, but I do not know their names. There 
were from the d , Whittles, Jenkins, and Adams, who are 
all dead. They remained there the whole of the time while steam 
was generating. When I noticed that the gauge was incorrect I 
mentioned it to one of the contractors’ men, who went by the 
name of Jo, but I did not know his name, It was between eleven 
and a quarter past. We have no clock in the 
iter in the ard, - thet Fy 
. in ard, was the one to Mr. Harding 
gbout the gauge—within » few minutes of the time when J spoke 





to the contractors’ man. Adams got to the gauge up one of the 
stokehold ladders. I can’t say why Adams, went in preference to 
any one else, except that Whittle was his senior. After the 
glass was broken, and the hand moved, the plug was attempted 
to be taken out to see whether it was choked, but ing 
else was done. When the glass was broken Adams remained 
the after stokehold. Whittl both stokeholds. 
There was 
going to burst. IfI hal seen any of 
have tried to draw bo Rage ppt ka 
Mr. ing was standing was a posi 

Mr. Binde's bod was found afterwards. Mr. 
left the stokehold or he would have been killed XA the 
Mr. Robert Humphrys was in the engine room talki p 
Wilson, I believe, just before the explosion, and the next time 
saw him was on deck afterwards, having hi 
doctor. I also saw Captain 
afterwards I saw him being attended to 
of them must have been near the when it occurred, and 
Mr. Harding must have been close at hand, I have never known 
another case in which the hand of a pressure had travelled 
beyond the e until it struek the zero pin— not with steam, but 
T have with hydraulic pressure. I had no suspicion that the hand 
was on the side of the pin. It was not my duty to test the 
safety valve, and I did not see anyone touch them on the morning 
of the osion except at half-past ten, when I saw them being 
lifted to let air in, but Icannot say if those on the exploded boilers 
were lifted. It was not my duty to see the stop valve was open 
on the top of the boiler ; they were under the charge of the con- 
tractors’ le. It is a rule to shut everything after the work is 
done. e fires are drawn or banked and everything closed. I 
never shut them myself except in a commissioned ship, and I 
cannot say whether they were shut the night before the explosion. 
I merely go to generate steam under the direction of the contractor 
and other officers of the ship. I did not see any of the stop valves 
opened on the morning of the explosion. _ 

By the Jury: Iam well acquainted with the steam gauge. I 
do not know that the steam gauge on the exploded bviler had ever 
been repaired. i 

By the Coroner: I have seen the pointerof a pressure gauge carried 
to the stop pin by hydraulic pressure when I was a boy, and a 
young man, rie 

By the Jury: From the very beginning the gauge on the exploded 
boiler did not act at all; I saw that it did not indicate anything 
when the others were indicating 51]b., and wheu the others were 
indicating 26 1b. I mentioned 1t to Mr. Harding. Whittle’s atten- 
tion was called to the pressure gauge. He was a very experienced 
man, and attentive; one could not wish for a better man in 
the stokehold. It was, I think, the duty of some one, seeing that 
the pressure gauge was broken, to go and see that the communication 
was open between that boiler and the others. We don’t carry spare 
pressure gauges with us at such times. It is possible that anyone 
eould have gone and closed the stop valve on the top of the boiler 
without being observed. Shutting the stop valve would not burst 
the boilers if the safety valve was in order, though it would strain 
them. 

Mr. Staveley Hill read the following rules about measured miie 
trials :—“ On all full boiler trials of ships on the measured mile the 
engines are to be worked to the utmost extent of their capability, 
not only while running the mile, bat during the intervals, and 
that picked stokers are to be employed.” 

Mr. F. J, Bramwell, F.R.S., examined by Mr, Staveley Hill,Q,C., 
said : 1 am acivil engineer, and a Fellow of the Royal Society, 
earrying on business in Great George-street, Westmioster, and am 
past president of the Institution of Mechanical Engineers, member 
of the council of Institution of Civil Engineers, associate of the 
Council of Institution of Naval Architects. I have had between 
forty and fifty years’ experience in my profession since the time I 
was apprenticed. I received a letter, dated 21st July last, from 
the Secretary of the Admiralty, with reference to this matter, as 
follows :- 


Admiralty, 2ist July, 1876. 

“‘ Sir—I am commanded by my Lords Commissioners of the 
Admiralty to acquaint you that the coroner’s inquest on the bocies 
of the men killed by the explosion on board H.M.S, Thunderer 
has been adjourned until the 27th inst., for the purpose of allowing 
an examination to take place of the boilers and machinery of that 
ship, portions of which are not yet open to scrutiny. 

“9. It appears to my Lords probable that complicated questions 
may arise as to the causes which produced the accident, and they 
are desirous of engaging an engineer of erninence unconnected with 
the department to be present at the examination and give evidence 
at the inquest. 

‘* 3. My Lords will be glad if you will undertake this duty and 
will hold yourself in readiness to attend’when the Coroner or 
Admiralty solicitor shall give you notice, 

“4, The following officers and gentlemen have been also 
requested to attend on behalf of the Admiralty :—Mr. James 
Wright, engiveer-in-chief ; Mr. John Oliver, chief inspector of 
jae ond afloat, H.M.S. Asia; Mr. Edward Newman, chief 
engineer H.M.S. Asia ; Captain Murray Aynsley, R.N., Mr. D, 
Phillips, and Mr. C. Tookey, members of the Boiler Committee. 

*T am, Sir, your obedient servant, 
““VERNON LUSHINGTON.” 

In compliance with that request I attended the adjourned inquest 
on the 27th of July, and I have attended this week and heard the 
evidence which has been given. During the adjournment between 
those times I have, in company with Mr. Fletcher, the assessor, the 
gentleman named in the secretary of the Admiralty’s letter, and in 
company with Mr. Robert Humphrys, Mr. Bourne, Mr. Parker, 
Mr. Hyde, and Mr. Jenkins, made investigation into the causes 
of the explosion, The Thunderer, as has already been stated, is a 
twin screw double turret armour-plated vessel. Commencing the 
description of the machinery from the engine-room which is aft of 
all the boilers, there are in that room two pairs of engines. The 
forward engines work the port screw, the after engines work the 
starboard screw. Thus there are four steam cylinders in all in the 
main engine. Each cylinder is 77in. diameter of bore, and is long 
enough for a stroke of 3ft. Gin., that being the stroke of the engine, 
The aggregate or gross indicated horse-power of these four cylinders 
when working up to their full power would be between 6000 and 
7000-horse. These i are supplied with steam from eight 
boilers (describing). Four of them are in the after stokehold 
which is immediately forward of the engine-room, and only 
separated therefrom by a water-tight bulkhead, provided with two 
water-tight sliding doors, and four of them are in the forward 
stokehold, which is separated from the after stokehold by similar 
water-tight bulkhead with two similar water-tight doors. ‘The four 
boilers in the atter stokehold are all similar, having four furnaces 
in each boiler, the port after boiler, the port forward boiler, the 
starboard aft boiler, and the starboard forward boiler, the one 
which exploded. In the forward stokehold the two aft boilers 
have each of them only three furnaces, the two forward boilers 
have each of them five furnaces, so that there are thirty-two 
furnaces in all, sixteen of which are in the stokehold, i 
these eight main boilers there is in the forward stok 
and on starboard side an auxiliary boiler. Over the centre 





a 


of each stokehold there is a funnel or chimney, which in the 
after stokehold receives the smoke and heated gases from the four 
sonin ballon, anit ieiiin Reteend shebaineld ted Sblegnan’ passions the 
gases from the four main boilers, and also from the auxiliary. 
the base of each chimney there is asui ter ; outline 
of one of these is shown on the are dampers by 
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the pressure of any steam which may at the be in the 





to which the particular valve under consideration or, 
assuming that boiler to be out of work, and other boilers to be in 
work, the valve would be held down, not only by its screw, but by 
the pressure of steam in the pipe, and in that way it is possible to 
exclude any number of boilers that may be required from working 
the engine on any occasion when the engines are working at less 
than full boiler power. Arrangements are made by which the 
steam can at wi caused to go wholly or in part through the 
superheater, or to pass direct to the engines without going 
through the superheater. On the forward ride of the superheater 
there are two inlet valves. On the after side of the superheater 
there is one outlet valve from it. On the port and on the 
starboard side in the steam pipe there are two throttle valves. 
When these throttle valves are shut, and al) the four main stop 
valves are open, and the inlet and outlet valves of the superheater 
are also open, then the steam from the four boilers is compelled to 
follow the course which I am now tracing with the pointer—shown 
arrows—and is caused to pass by the two inlet valves to go 

hh the superheater and to escape by the outlet valve, being 
allsuperheated. It will then pass by the main steam pipe through 
the engine-room bulkhead to A ge stop valve in the engine- 
room. That is the stop valve controls the steam from the 
whole of the after-stokehold. If it isnot desired to superheat any 
of the steam, then the two throttle valves are opened and the 
superheater valves are shut, and then the steam goes into the 
main steam pipe as before, but without being superheated. By 
regulating the amount of the opening of the throttle valve and of 
the superheater valve, the proportion of steam which can pass 
through the superheaters abe adjusted. Thermometers are pro- 
vided for the purpose of enabling those in charge to see whether 
the steam is a too highly heated. The arrangement in the 
fore stokehold is practically the same as in the after one. All the 
steam from the four main oilers in the fore stokehold is conveyed 
by a pipe which passes through the watertight bulkhead between the 
foreand the after stokehold, and then extends, as I stated before, over 
the tops of the starboard boilers in the aft stokehold, but without 
any connection with those boilers, then passes through the water- 
tight engine-room bulkhead to an engine-room stop valve on the 
je side, similar to the one on the port side which I have 
already described. When those engine-room stop valves are both 
open, the steam from the after stokehold and that from the for- 
ward stokehold are put into communication by a cross pipe. 
When, therefore, the main stop valve, or all the eight boilers, are 
opened, and the two engine-room stop valves are opened, all the 
steam in all eight boilers is in common comwunication ; for all 
practical purposes the same pressure will prevail throughout, and 
any steam gauge on all boilers will show the pressure in any other 
boiler, and any safety valve on any boiler may let out steam which 
has been generated either in its own boiler or elsewhere. When, 
however, one of the engine-room stop valves is shut, then the 
boilers in one stokehold, if their stop valves are open, are in 
common, but they bave no connection with the boilers in the other 
stokehold. Just tracing the course of the steam towards the . 
engine, near to each engine-room stop valve there is a separator, the 
object of which is to allow any water which may have come over with 
the steam, priming, to be cleared from it, from these proceed 
a pipe to the after engine which works the starboard screw, and a 
pipe to the forward engines which works the port screw. But the 
opening of these engine room stop valves does not of itself admit 
steam to the engine. Each cylinder has got its own stop valve, 
and after thas come the expansion and slide valves of the engines 
themselves. I have here a model, which will give an idea of the 
condition of the exploded boiler. These pt tees are nearly 
rectangular boxes, about 15ft. 3in. long longways of the ship by 
about 13ft. high by about 10ft. Gin. wide athwart-ships at 
the level of the furnaces, Each boiler contains four furnaces. On 
removing the side of the boiler, in the model, the side of the 
furnace is visible. At its hinder end is placed what is called the 
combustion chamber or flame box. Two furnaces unite into one 
combustion chamber and the other two into the other combustion 
chamber, the fire being made upon the fire bars, which are at a 
level about halfway up the fire-box ; the flames and gases go into 
the combustion chamber, and then they return to the front of the 
boiler through the tubes extending from the combustion chamber 
to the smoke box. In this boiler there are 306 tubes. When the boiler 
is in its complete condition, the front of the smoke box is covered by 
three doors ying atan angle. The roof of the smoke-box gradually 
rises from the forward end of the boilers towards the after end 
until it terminates in a vertical opening called the uptake. From 
the four uptakes suitable conduits rise tothe base of the chimney, 
where is the superheater, and then convey from the four boilers in 
one stokehold the products of combustion into the common chim- 
ney. The furnaces do not touch either the bottoms, the sides, or 
each other by about 5in., and these are thus completely surrounded 
by water. To enable the boilers to bear the requisite pressure 
the sides are united by stays. Fore and aft the ship there are three 
rows of stays containing five in each row. They are made with 
double eyes to lay hold by pins of the web of vertical tee bars, 
The tables of those tee bars should be riveted to the side plate. 
In that way, therefore, the side plates are held together. Also to 
hold in the side plates and the flat sides of the fire-boxes there are 
four rows of horizontal stays, eight stays in a row. ‘T'o each fire- 
box side there are similar stays to the boxes themselves and also 
to the side plates. There are similar stays to stay the top and 
bottom of the boiler together, and similar stays to stay the back 
and front, The front plate of the uptake was stayed to the front 
plate of the boiler by screw stays. These stays were ljin. diameter 
over the thread. A screw stay is used when it is desired 
to stay two plates which are at no very great distance apart, say 
5in, or Gin. Holes are made through the two plates exactly in a 
line, and then a long screw tap is put through the holes in two 
a so as to cut a screw thread in each plate at the same time. 
hen a piece of round iron, a stay, provided with a screw thread 
for its whole length, is entered and screwed to the front plate until 
it meets the back plate, which having been tapped at the same 
time with the front one is sure to fit it, and then it is screwed 
home up to a head or a nut, and the front that projects is eitber 
nutted with or without a washer, and is rivited over. i m 2 
shows a screw thread in the uptake. The front plate was further 
strengthened by other stays which were riveted on to the top of the 
smoke box with bars, and fastened to the front plate with stays 
inside and out, It is not necessary in screw stays to have nuts on 
both ends; I instance locomotive boilers, the sides of the fire boxes 
of which are secured by screw stays, and as a rule these stays have 
heads at one end, but are only riveted over at the other; such 
boilers work to 140 lb. in ordinary work; nuts undoubtedly make 
them stronger, but there are objections to using them in many situa- 
tions on account of the heat burning them away. but there was no 
such objection to using them in the uptake of these boilers, because 
there was not such an intensity of heat there as to do harm tothe 
nuts;had they been used on the uptake stay the exploded boiler would 
have been stronger at that = than it was prior to the explosion, 
but the result would have been, for reasons which I am about to 
ive in the course of my evidence, not to prevent the explosion, 
Put to have added to its gravity. As regards stayed surfaces in 
boilers, there is no kind of boiler ex a spherical or cylindrical 
boiler, exposed to internal pressure only, which can dispense with 
stays. _—- even subject to internal pressure, such as 
lindrical flues of boilers, must be stayed, w they are very 
pm The flat ends of cylindrical boilers, and the fire boxes of 


In | locomotives, all require and all are stayed. Such a boiler as I have 


been describing is the —e of a marine boiler which has 
been accepted, for I should m ge quarter of a century, for the 
low and medium pressures cy em where compound engines are 
not used, Each of the four boilers like the exploded one had a 
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of the top part of the spindle uncovered by weights, which 
worked through the bottom of a gun- metal cap, 

to the top of the valve box cover, which afforded the top guide to 
the valve. Each valve, with its weights, weighed 8084 lb., which 
gives 29} 1b. pressure per square inch on the sized valve (5fin.) 
which I have mentioned. The two three-fired boilers had 5}in. 
valves, two to each boiler, while the two five-fired boilers had each 
of them three 5hin. valves, In those instan including the 
exploded boiler, one valve in each box was hand-workable by means 
of a screw from below-- hand-workable to this extent, that it could 
be raised so as to relieve the pressure of steam in the boiler, “but 
to that extent only, there being no provision by which the pressure 
could be increased. It is hand-workable to the extent of being 
workable for relief but not for aggravation of pressure. The 
other valve in each of these six boilers is not hand-workable either 
for relief or aggravation. In the two five-fire boilers all three 
valves of each one are hand-workable for relief. There is only one 
screw, as in the others. This screw first raises the valve imme- 
diately over it, and on continuing the action raises the other two. 
The provision made for taking the steam from the safety valve 
boxes can well be seen from an 5and7. The plan shows 
four safety valve boxes, and from them proceeds fovr outlet 
pipes converging to a central point, making a sort. of St. 
Andrew’s cross, where there is a cast iron chamber or recep- 
tacle into which the whole of the steam from the safety 
valves is delivered. From the top of that receptacle a pipe of 13}in. 
diameter goes upwards, inside a tube which is in the middle of the 
chimney, I am told about 57ft. up, but not high enough to be seen 
from the deck. The safety valve is not bolted on the top of the 
boiler but on the front of it, as can be shown on the model. Then 
as the water level in the boiler, would be about where I have 
sketched it, and there would be a risk when the vessel rolled or 
when the water is high in the boiler of water getting into the 
valve, a sort of pocket is riveted on the inside of the front plate of 
the boiler, the top of which is near the top of the boiler, so as to 
take steam down into the safety valve without the risk of taking 
water up. There is also a pipe taking exhaust steam from non- 
condensing auxiliary engine in engine-room to the cast iron 
receptacle for the safety valve steam, and thus the exhaust steam 
goes up the same vertical pipe that the safety valve steam goes 
up, and when, therefore, steam is seen issuing from the top of a 
funnel it may be exhaust steam from auxiliary engines or it may be 
blow-off steam from safety valves, the only means of distinguish- 
ing being the quantity and the kind of noise, and under colhansy 
circumstances, I believe, such means would not be sufficient to 
enable an observer to distinguish between safety valve steam and 
auxiliary engine steam. The other outlets for steam from each 
boiler, in addition to the safety valves, were for each boiler a main 
steam 10in. stop valve, which [ have already described, and a 6in. 
which closed or made connection between the boilers and the 
auxiliary steam main. So far as the after stokehold is concerned, 
that auxiliary steam main is shown in the di By means of 
these Gin. auxiliary valves any one of the main boilers could be 
caused to supply the repens | engines with steam, or being all closed, 
those engines could be supplied with steam by the special auxiliary 
boiler in the forward stokehold. Thus, on each of the main 
boilers there were only three kinds of outlets for steam, main sto 
valve, auxiliary stop valve, safety valves. Besides these eac 
boiler had, in the way of fittings, a feed cock with non-return 
valve from the main engines, a feed cock with non-return valve 
from the donkey, a tottom blow-off, a surface blow-off or screw 
cock, a water gauge to show the level of the water, a pair of gauge 
cocks or test cocks to show the level of the water, a steam pressure 
gauge, and a small draw-off cock. 

Yesterday (Thursday) morning, on the re-opening of the 
inquest, Mr. Bramwell continued : When I first saw the aft stoke- 
hold of the Thunderer, on the 27th July, the appearance presented, 
so far as regards the principal matters consequent upon the explosion, 
was as follows :—The starboard forward boiler of that stokehold, 
which is represented in the model now before the jury as it then 
mens had exploded by the blowing away of nearly the whole 
of the top front plate, a plate about 15fs. and some few inches 
long, the length of the boiler, and about 4ft. 3in deep, with the 
exception of a small portion of the forward end and lower side of 
that plate which remained attached to the boiler, which plate, no 
doubt, was enabled to remain there because it was the last part 
which would otherwise have come away, for reasons I will state, 
and because it had received —s from a tee bar that had 
extended from it to the opposite boiler; the whole plate had come 
away, having broken into two pieces in so doing, one of them, 
however, being a very small piece which had come from the for- 
ward upper corner beyond the manhole. The main portion of 
the plate lay in front of the boiler, with its outer side uppermost, 
and with that which had been the topside next to the boiler. 
The front plate of the uptake and the continuation of that plate, 
viz., the front part of the roof of the smoke box, were not torn 
away from the boiler, but remained attached to it although 
violently distorted, the front plate of the uptake being, in truth, 
distorted to such an extent as to make was had been a plain 
surface now a broken—so deep as to be practically close 
to the back plate of the uptake. The top. row of 
back to front stays which had been attached to tie iron, riveted 
to the inside of the front plate of the boiler, had in every instance 
become separated in that attachment by tearing through the solid 
metal of the tee bar, the pieces of metal remaining in the —_ of 
the stays. None of these stays and none of their pins were broken, 
The short stays which had been riveted to the roof of the 
smoke box, and had been secured to the front plate by nuts inside 
and out, remained bent but unbroken in their places, with the nuts 
on, and the front plates had escaped from their hold by the nuts 
drawing through the a itself. The screw stays which secured 
the frent plate of the boiler to the front plate of the uptake 
remained in the front plate of the boiler, having drawn thro 
the holes in the front plate of the u . The top plate of the 
boiler was slightly bent upwards in front. The smoke-box doors, 
of which there were five, were lying in various places on the floor. 
I have already mentioned. that there was a tee bar extending 
between the starboard and port boilers near their forward ends. 
There had been two similar tee bars, one at about the middle of the 
boilers and one at the after end. These tee bars had supported the 
grated platform on which the men stood to trim lamps and matters 
of that kind, and they had also supported a suspended rail along 
which the coal boxes ran to bring the coals from the bunker doors 
to any particular part. The aftermost of these tee bars was very 
much bent, but the middle one, in trying to resist the front plate 
of the boiler coming outwards, instead of bending under the pres- 
sure punched a hole through the plate, and was found with the 
plate threaded over it to the extent of 3ft. 3in. The model shows the 
tee bar through the plate, and I holdin my hand a piece of the actual 

late, which has been cut out toexhibit the hole made by the tee bar. 
he opposite ends of the tee bars have indented the front plate of 
the opposite unexploded boiler. The safety valve box of the ex- 
ploded boiler was lying on the stokehold floor, with its front side 
uppermost, with that which had been its top side towards its own 





stop valve to be closed. One was enabled to see the main stop 
mong fey Bre inside sab ae boiler, because the peomye = ae 
pe away from its gue in consequence explo- 
sion, Iam iis bo tive you the conclusions that I draw from 
what I have seen, as to the nature of the explosion, and the order 
in which it took place. I believe that when the pressure became 
more than the.boiler could bear, the first thing which gave way 
was the connection between the front plate of the uptake and the 
screw stays securing it to the front plate of the boiler. Directly 
two or three of those had given way, it left the front plate of the 
boiler corresponding to that part ativel: pported,and that 
part of the plate then bellied out, being held by its margin by the 
seam of rivets, but not being held by the stays which had 
drawn from the front plate of the uptake. The front plate of the 
boiler, as I have said, bellied out at that t, and thereby 
ripped through the vertical seam of rivets at the aft end of the 
front plate, and the horizontal seam of rivets at the bottom of 
that plate, thereby liberating that corner. The tearing of the 
bottom seam then continued, causing the front plate, for a moment, 
to assume a horizontal position, as p ener it had been hinged along 
the top by the top seam of rivets, which immediately after gave way. 
The plate then skimmed edgeways in its flight across the stoke- 
hold, and struck the after-stanchion and broke it. This restored 
the plate to a nearly vertical position, and then the plate wrapped 
round the next stanchion, bending that hion, and rebounded 
back into the position in which it lies in the stokehold, retaining 
the curvature it had received in bending round the stanchion. 
The smoke-box doors, the frame of which was. hinged to the 
under-side of the front plate, were drawn through the air hori- 
zontally by the plate to which they were attached. The safety 
valve box of the exploded boiler, weighing, as I believe, about 
19 cwt. or 1 ton, by its momentum tore away from the front 
plate (when that plate was stopped by the after-stanchion), and 
continuing its flight, struck the valve box of the opposite boiler, 
breaking its casing, and making the indentations and u ward 
bending of the leaden weights of that box, which I have a’ y 
described. The valve box of the exploded boiler itself has the 
gun-metal cap sheared off and bent at that end of the box which 
I believe inflicted the blow, and has also certain bolts broken at 
that end. The valve box of the exploded boiler then rebounded 
and fell into the place where it was found after the explosion. I 
have omitted to state one thing which appears to me to be corrobo- 
rative of the idea that the first part of the explosion was directed 
downwards from the after corner of the front plate, and that is 
the thin bees og iron floor-plates opposite to that corner were 
bent downwards as they would have been by the impact of the 
mass of water and steam fired out upon them. The 
greatest care was taken in examining the safety valve box of 
the exploded boiler as it lay, so that nothing might be 
disturbed by the examination itself. In the first place, the remains 
of the waste steam pipe were carefully cut away to enable me to 
see into the box through the opening, this enabled the non-hand- 
liftable valve to be seen, It was found to be sli htly open, so 
that the blade of my pen-knife could be got through the opening, 
The spindle on the top of the valve was discovered to be broken off 
close to the valve, and the lead weights were seen to be shifted 
away from the valve toward that which had been the upper part of 
the casing when in position, A light was then put into the box, 
which enabled me to see the hand-liftable valve, which appeared. 
_— shut. Its spindle was broken in a similar place to that of 
the other valve, the spindle itself protruding through the hole in 
the cover several inches and being se and about one inch of the 
top of the spindle had heen broken off, the gun-metal cap, which 
ordinarily covered and guided the upper part of this spindle, having 
been blown off. Then we took off a small cover below the nor- 
hand-liftable valve. This enabled the stalk underneath to be 
touched, and it was found the valve could be readily turned 
round in its seat. ‘Then the cover below the hand-liftable valve, 
which was shut, was taken off, when that valve also was found to 
be quite capable of being turned in its seat. Both safety valves 
were found to be perfectly free. We then took off the gun- 
metal cap above the spindle.of the non-hand-liftable valve. 
On removing this there was not found the slightest trace of any- 
thing having been introduced to prevent the rising of the valve. 
We next took off the main cover of the valve box; this disclosed 
the two piles of lead weights, and again showed that there was not 
anything introduced between these weights and the cover of the 
box to prevent the lift of about 2in., or 4in. more than was required 
to give an area equal to that of the circular opening of the valve. 
The lead weights were then removed one by one, I marked them 
and the valves and spindles, so as to be able to identify them and 
put them together again. Then the valve box and all belonging 
to it were carried on to the upper deck into the daylight. An 
inspection there showed that both valves were quite free in their 
seats in every position, and it also showed, by the brightness below 
the spindle of the hand-liftable valve, and on the top of the screw 
for raising that valve, that the screw and the spindle had been in 
rubbing contact, as they would have been when in the act of being 
employed for lifting the valve by hand. The lower part of the 
spindle for raising the valve had been broken off, but the screwed 
— part was in its p'ace, 16 was down as it should have been 
when the valve was to be on its seat, but it could be readily 
turned by hand, Although both valves can now be readily 
turned in their seats, the guiding wings below them have 
mn so much battered by the explosion that it is impos- 
sible to say what was their condition before the explosion ; 
that is to say, I cannot now undertake from looking at those valves 
to say whether or not, prior to the explosion, they bad the requi- 
site amount of freedom, There is one very slight mark in one of 
the seats which may have arisen from too tight a fit, but I cannot 
undertake to say that it has so arisen, It is very slight indeed, 
so slight that I cannot attach any importance to it. There are 
marks in the valve box which show that the lead weights have 
been in contact with the side, but I have no doubt but what that 
arose from the explosion itself, The pressure gauge of the exploded 
boiler, which I hold in my hand, was one of the Bourdon con- 
struction, and I have here a similar gauge, I believe, from one of 
the other boilers which has beencut open to show its construction. 
When there is no pressure the hand is at zero, resting against a 
zero pin. These boilers being intended to work at 30 lb., the 
marking of the gauge goes to 35 Ib., but if the pressure be increased 
to 44 1b, the hand goes further on and reaches the zero pin, but the 
other side of it. Anyone looking at the gauge in that position 
unless he looked at it so minutely as to see on which side of that 
pin the hand was, would say it was at zero, whereas, in truth, it 
would really indicate 44 Ib, of pressure at least. But the pressure 
might have been anything more than 44 1b., the hand not being 
able to move further in consequence of the pin. If, however, the 
hand could be touched, and were just touched so as to haul it over 
the pin, it could go on again showing, we will say, 101b.. whereas 
the true pressure would be 541b. But when in the gauge I tried an 
actual pressure of about 624 1b. was reached, or about 18 lb. more 
then would bring the hand to the wrong side of the zero pin, 














boiler; fore and aft of the ship it was very nearly in the position in 
which it had originally been, probably a little aft of that position, 
and it was about midway between its own boiler and the centre 
line of the ship. The flanges which had attached it to the boiler 
were broken, and the copper outlet pipes by which thé waste steam 
from it should have been delivered into the centre receptacle were 
torn through, a small portion remaining attached to the box. The 
safety valve box of the opposite unexploded boiler remained in its 
place, but the upper part of the casing was smashed from top to 
bottom, disclosing the two piles of leaden weights; pieces of the 
cast iron were embedded in the lead, and one pile of weights had 
received a deep curved indentation, and also an upward blow, 
which had bent the top weight. I may say that the curved 
indentation exactly tallied with the curvature of the end of 
the cover and flange of the valve box of the exploded boiler. 
An examination showed the auxiliary stop valve and the main 





the sector would get out of — and there would be no longer any 

ction between the hand and the gauge. The summary is this: 
Assuming that there had been in the exp'oded boiler a pressure of 
62 lb. or anything above it, the gauge would present zero, but with 
the hand on the wrong side of the pin. On breaking the glass and 
touching the hand and unobservedly getting it over the pin, the 
hand would fly to 18lb, and then be put out of gear and be put 
anywhere, e results of the experiment on the seven gauges of 
the Thunderer, with reference to their coming out of gear, was, 
port after boiler, 52°94 lb.; starboard forward boiler, forward stoke- 
hold, 65°51b.; port forward, after stokehold, 56°17 lb.; starboard 
boiler, after stokehold, 56°62 lb.; starboard boiler, fore stokehold, 
56°43 1b. ; port forward, fore stokehold, 62 07 Ib. Besides this, there 
is the exploded one, which could not be tried, and the one which I 
tried, which was 61°25 1b. There wasno indicatioa of there having 
been shortness of water, nor of excess of water. One of the stokers 
and myself found the top part of the water gauge into which the 


glass goes. The plug is broken short off in the cock, and shows it 
was wide open, as it should have been, and then there was 
a clear passage right through, and being broken it cannot have 
been shifted since the explosion. The bottom cock was also’ 
brought to me, and that was open, but it was not broken and can 
bo worked ; therefore as it does not show with the same certainty 
as the top one does, there is no reason to suppoge that it wasnot open. 
We then proved each of the seven remaining boilers with cold 
water pressure of about from 60 lb. to 65 lb, on the square inch, 
and the assessor caused observations to be taken on the front plate 
and on the uptake plates of those seven. boilers, to ascertain 
whether in these parts, the parts which corresponded to those 
which had given way in the exploded boiler there was any dis- 
tress under pressure. The results stated shortly of these tests is 
that the maximum deflection of the front plate under the pressure 
a gave Ae an inch Beg: —— entirely moet 
ai with pressure being remo’ there being no permanen 
Rs The peal at defiection of the uptake plates was three- 
sixteenths, which disappeared on removal of the pressure, except in 
two instances. In one case there was a set of one-sixteenth, and 
in another of one-thirty-second. We then cut pieces out of the 
uptake plate and out of the front plate, from which pieces we pre- 
pared strips at — ona one to the other, so that we might 
try the strength of the plates with the grain and acxoss the grain. 
These strips were torn asunder at the chain cable proving ma- 
chine. The uptake plate bore a mean strain of 21} tons to the 
square inch of section in one direction and 20} tons in the other. 
The strips from the outside plates bore 22,4, tons in one direction 
and 204 in the other. I am told by Mr. Wright that the Admiralty 
requirements are 21 tons in the one direction and 18 in the other ; 
and thus all these samples have exceeded their requirements, 
The Admiralty then constructed a stayed chamber containing a 
manhole, with the object of ascertaining by hydraulic proof, car- 
ried to the point of explosion, what would be the strain at which 
approximately such a stayed surface as that of the uptake 
would give way, and also whether the manhole had been a source 
of weakness, It was not possible to make at less than a cost of 
great delay and expense a chamber which should really represent 
the condition obtaining in the exploded boiler. The result got by 
the bursting of the chamber must not, therefore, be looked upon 
as establishing with absolute accuracy the pressure at which the 
boiler would burst, but, in my judgment, the sample chamber was 
unfavourable as compared with the boiler, rather than favourable. 
From the experiments made I think it would be fair to assume 
that the exploded boiler would not have yielded to cold water 
pressure at less than about 1001b. to the square inch. When it 
yielded it would have done so by the drawing off of the front 
plate of the uptake from the riveted screwed surface. Probably, 
if these had been strengthened the next point which would have 
given way would have been the tearing away of the tee bars at 
about 135 Ib. while the riveted seam would have borne as much as 
165 lb. The foregoing relates to pressures with cold water, I 
believe that in respect to the uptake plate some deduction from the 
strength of 100 lb. already mentioned must be made on account 
of the heat when the boiler is under steam. Iam not prepared 
to say what reduction that must be, but, whatever it is, I have no 
doubt but what it would leave as the strength of the boiler to 
withstand steam pressure something nearly approaching 100 lb.— 
at allevents, very largely in excess of the 30 lb. at which the boiler 
was intended to work. i, therefore believe that the boiler exploded, 
not because it was incompetent to bear the full working pressura 
for which it was intended, but because there was a large excess of 

ressure in the boiler immediately preceding the explosion. I wish, 
Coane, to say that, although in my judgment the improvement 
of the stay at the uptake would have had no influence in this 
explosion except one of aggravation, nevertheless it should be better 
stayed at that part, as undoubtedly that part is the weak part of 
the boiler. Besides my opinion that the boilers would not have 
exploded unless by a pressure largely in excess of the working pres- 
sure, there is proof that that larger pressure must really have 
existed in the boiler. The sides of the smoke-box of the boiler 
are stayed by screwed stays riveted over on the smoke-box plate, 
as those of the uptake were, but these stays are much nearer 
together, and the surface is therefore much stronger. I have been 
into the smoke-boxes of the seven unexploded boilers. I have 
carefully examined with a straight edge the stayed sides of those 
boxes. In the majority of cases those sides are absolutely flat ; 
in some few cases there is a very slight bulging in the plates 
between the stays, but that bulging is no greater than 
a depression which is to be found in some others, and I have 
no doubt that where this bulging does exist it arose in the 
course of manufacture from the plate not being quite flat originally. 
These seven boilers have been exposed to steam preesure in work 
on several occasions. They have also been exposed to hydraulic 
pressure on several occasions, and they have not yielded in any 
way under those pressures. But the case of the side of the smoke- 
box of the exploded bovler is very different, the stayed surfaces of 
those sides being much bulged between the stays. I have caused 
gauges to be made to be fitted over those surfaces, and I can pro- 
duce them with a straight edge for purposes of comparison. ‘he 
one I now show to the jury is a gauge fitted over three of the 
riveted joints of the stays in the forward side of the smoke-box in 
the exploded boiler, and the jury can see by the curvature the 
amount of bulging in those plates, The gauge {£ have just produced 
is lettered CU, and is a vertical gauge. I now produce a gauge 
lettered D, which has been applied diagonally. This shows a 
bulging exceeding gin. The other side of the same gauge is lettered 
A, a | has been applied diagonally in a reverse direction, and 
shows a bulging of gin. I produce similar gauges for the after sides 
of the front holler. I have here also two pieces of plate which have 
been cut out of the after side of the smoke-box with their stays 
in them, and have then been planed through, stay and all, to exhibit 
their appearance. These plates should have been flat, as they are 
in all of the other boilers, whereas in fact they are very much curved. 
Similar indications are exhibited in the roof of the flame box or 
combustion chamber of the exploded boiler. These bulgings are, 
to my mind, undoubted proof that there was prior to the explesion 
an excessive pressure in the boiler, because nothing but an 
excessive pressure could have bulged plates stayed so well as these 
were in the manner I have described. The behaviour of the 
steam gauge as stated in evidence by Wells, the leading stoker, 
although not a proof; is absolutely consistent with the way in 
which the gauge would have behaved in case there had existed in 
the boiler at the time the hand was touched a pressure of 
between 55 lb. or 601b., or anything in excess of that pressure. 
The pressure gauge of the exploded boiler has ‘ost the 
toothed sector altogether. When I first saw it. in Cap- 
tain Jackson’s pero the maiks of the fracture were 
quite bright. The metai appears to have been sound. It. 
is difficult to believe that such a fracture could have occurred 
in the ordinary working of the gauge. It must, I think, have been 
due to the explosion, and if the sector was in the gauge in a sound 
position when it was seen by Wells, no explanation! occurs to my 
mind of the behaviour of the gauge, except the fact of there 
having been a heavy pressure within the boiler competent to draw 
the sector out of gear. How much more it might be I don’t know. 
The marks on the safety valve are consistent with their having been 
shut when the blow was struck which made the marks, but the lift 
of a safety valve is so small in ay that I do not say these 
marks afford absolute evidence that the valves were quite closed, 
but they are consistent with it, and I believe the bulging to 
which 1 have called attention does afford most unmistakeable 
evidence that prior to the explosion the hoiler was subjected to a 
heavy in pressure, to which it could not have been subjected 
if the safety valves had been open, 














Tue declared value of steam engines exporte! this year waa 
£1,124,540 ; last year, £1,645,114, 




















Aveust 25, 1876. 





























































































































































| 
| 
| 
ca | 
E 
3 
| 
e cE | | 
rs) 
<a} = 
|| a 6 lL i | ao 
“| HS Hs , n A 4 
1 Wy \Yjj4.......}-.|........... N°. Bs 
a| ai if ! |; ! AT @ ~ i | 
oO So - 
Bl & a fad ig : | 
HH 7s | ia 
2] * | | 
© t 
a # . 
_ | > a 
z e : | 
+ i \ : 
/| ie oa 
! 1] BS a 
: \ 
il 
! ! : 
1 
L | 
s3 : 








Aveust 25, 1876. 





THE ENGINEER. 


133 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
Boyrveau, Rue dela Be ‘ 
ee 


. and Co., 5, Unter den Landen. 
VIENNA.—Messrs. Gero.p and Co. 
LEIPSIC.—A. 


NEW YORK—Txe Wiuumer and “Rogzrs News Company, 
81, Beekman-street. 


PUBLISHER'S NOTICE. 
*.* With this weck’s number is issued, as a Sup; 





t, No. XCVI. 
¥ our Portfolio of Working Drawings, wlustrating a Four- 
urnace Boller H.M.S. Thunderer, Every copy as issued by the 
Publisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 








TO COORRESPONDENTS. 


*,* In order to avowd trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion m this col must, in all 
cases, be accompanied by a large envelope legibly dir by 
writer ov hina, ba8 leaving a 2d. postage stamp, in order that 
answers received by us may be Jorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 
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*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. i 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


communications, 

J. 8. (Fish-street-hill).—We canaot identify the sketch. Send further par- 
ticulars. 

Russia. —- You can obtain an excellent scientific education in Glasgow 
Vaiversity. f : 
G. L—George Stephenson was the first engineer who built a locomotive which 

regularly drew passengers for hire. 

E, R. D.—If the invention is really new, and you can induce some manufac- 

; turer to work it for you, take out a patent, not else. ; ? 

H. H. D. (Barton-street).— You can obtain full information by applying to 
the directors of the Educational Department, South Kensington Museum. 
G.—Engineering practice differs very much indeed on the point you have 

raised. You will jind the question neatly handled in ‘‘ Civil Engineering,” 

Weale’s Serves. 

T. W. H.—We could not. give you a definite reply without seeing the specifica- 
tion. Asa general rule, old or well-known devices when incorporated in a 
specification, should be disclaimed. 

C. &.—There are numerous papers of the kind you require published in the 
ah cti the Institution of Cwil Eagineers.” As regards Masonry 
Dams, we may refer you to THE Enaineer for Dec. 18 and 25, and 
June 12th, 1874. 

A Work1nG Enoineer.— You could not obtain a patent for the principle of 
working an engine with three single-acting cylinders, but you could obtaina 
— Sor the. various details used in combination with three single-acting 
cylinders. 

A Younc Workman.—(1) Apply direct to the Board of Trade, Whitehall. 
2) There is no special treatise on the dimensions of crank shafts. See 

wne on the “ Steam Engine.” (3) We publish reports of all actions under 
the Patent Laws which possess interest. 

J. W. H.— Having purchased and paid fora patented machine, you may do 
what you please with it, Break it up, modify, or repair it in any way you 
think proper; but you must not make a machine which ws patented, either 
Sor your own use or that of anyone else, without arst obtaining the consent 
of the patentee. 

ALPHA.—So far as we are aware, the design is new for crank bearings, but a 
very similar arrangement has long been used for the small ends of connecting 
rods. With accurate workmanship the bearing ought to work very 
well ; but you must not forget that in practice the caps of the plummer 
blocks of large crank shafts must be allowed some play, or the bearings will 
heat. If yourely on the top cap to steady the tightening gear, is it not 
likely that the whole will work loose? You can make an excellent job, how- 
ever, by putting screws right through the wedges in a way that witl suggest 

itself to you, and thus leave yourself independent of the cap altogether. 

Erratum.—ZJn our last impression, in the advertisement of Messrs. S. Owens 
and Co., a typographical error occurs. The diwmeter of a steam cylinder is 
given as “‘2in.” For this read *‘ 20in.” 





EXCAVATING MACHINES. 
(To the Editor of The Bngineer.) 

Sir,—If your mdent “R. W.,” Skipton, will go to Wingate 
station on the Ferryhill and Hartlepool Railway, he will see an excavat- 
ing machine at work, about two es from the station, on a new line 
that is being made between Stockton and Wingate. Mr. Sewell is the 
contractor's engineer, and resides at the huts near the place, 


Clay-cross, August 21st. Wm. H. 





DUNCAN S WATER METERS. 
(To the Editor of The Engineer.) 


Sitr,—Can any reader oblige me with the address of a maker of 
Duncan’s double-cylinder water meter? H. W. H. 
Nottingham. 
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If credit occur, an extra charge of two shillings and sixpence per annum will 
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Cloth Cases for binding Tue EnaingEr Volume, price 2s. 6d. each. 

The following Volumes of Tue ENGINEER can be had, price 188. each—Vols. 
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THE GRADUATION OF PRESSURE GAUGE DIALS. 

Up to the year 1869 purshasers of steam pressure ga’ 
possessed little or no information of an 7 ae a 
concerning the trustworthiness of instruments in which 
nevertheless, they placed much confidence, It was assumed 


the Royal Agricultural 





that when a steam gauge denoted a pressure of 101b., 201b., 
or 501b., it told truth, and nothing but the truth. 
Purchasers believed, in a word, that makers of steam 


tested them before they pr or pelle of their 
and that, as a consequence, inaccura- 
Sara ht be manifested now and then, yet that on the 
whole these instruments were very reliable. A few first- 
‘class makers did test their gauges no doubt; and it is in- 
disputable that the fact that some were really accu- 
rate, lent a reputation to the whole body of gauge makers 
which that body did not deserve. In 1869 we dispelled 
the delusion. In that year the engineers of the Royal 
Agricultural Society tested the gauges of all engines worked 
by steam in the yard of the society at Manchester. Each 
exhibitor was supplied with a ticket, which he was 
obliged to fix in a conspicuous place on his boiler, and the 
ticket stated how much the gauge was in error, We 
examined all the tickets of this kind used at Manchester, 
and published the figures which they contained. The 
result was startling in the extreme. If our readers will 
turn to 55, vol. xxviii, of Tae Enainegr they will 
there find that the proportion of gauges really accurate was 
extremely small, and that by far the larger number of 
gauges indicated pressures several pounds wide of the true 
pressure. Purchasers of steam ga were thus told 
who made accurate gauges and who did not. The effect 
was that many makers of these instruments were some- 
what annoyed, and they excused their own shortcomings by 
asserting that the standard gauge used by the engineers of 
iety was itself inaccurate. 
Assuming, for the sake of ent, that was true, the 
great disparity of indication which existed between differ- 
ent gauges remained to be accounted for. Thus, if A’s 
uge was 3 lb. too high, while B’s was 5b. too low, we 
ar a difference of 8 lb. per square inch to be explained 
away. However, toremove all ground of complaint Messrs. 
Eastons and Anderson subsequently adopted the system of 
testing direct against a cain column, and for some time a 
marked improvement resulted. As, however, no publicity 
attended the tests, laxity of practice once more became the 
rule, and if our readers will turn to THz Enaineer for 
last July, e 67, they will see that of 109 gauges 
tested at Birmingham but nine were really correct. 
Since the table in question was published we have received 
several letters, all attempting to explain away facts. The 
favourite argument of our correspondents is, that although 
the gauges made by them were inaccurate at 50 lb.—the 
pressure with which alone the society’s engineers had to 
do — they were accurate at other pressures. Now we 
happen to know that this statement is only approximately 
true. In many instances the error is cumulative, 
while in others it varies considerably; but in 
almost ge? instance the fens which was right 
at 50lb. showed very small errors indeed at any 
other pressure. We have no intention here of explain- 
ing why steam gauges do not indicate accurately, nor have 
we the least intention of advocating one construction 
of gauge as being better than another. Our contention 
is that steam gauge makers are bound to sell instruments 
which are really what they profess to be—namely, correct 
exponents of the pressure within a boiler. It is a very 
grave matter to supply a mendacious gauge. A gauge 
tested by the engineers of the Royal Agricultural Society 
on one occasion, was as much as 30 lb. wrong! 
Dozens of these instruments are incorrect to 10lb. If a 
gauge shows but 301b. when the boiler pressure is really 
401b., the consequences may be disastrous. What would 
be said of a firm selling weights which were as much as 
25 per cent. wrong? or a spring balance maker whose 
springs told 30 per cent. of untruth? Itis obvious, we 
think, that a determined effort should be made by users of 
steam power to obtain truthful gauges; and this end wou!d 
be quickly obtained if they made it a rule to test all gauges 
and return those which were untruthful. 

One of the principal causes of inaccuracy in a gauge is 
the method adopted in graduating the dial. Ins of 
each gauge being tested step by step, and the position of 
the hand being properly marked off on the dial, a different 
system altogether is adopted by too many makers. The 
dials are all marked out with stencil plates and sold 
by the gross. Any dial is fitted to any gauge ; the hand 
is fixed on at zero, and the instrument goes to the world 
without one atom of adjustment. It is remarkable that 
under such conditions an approximately accurate gauge is 
to be had at all.. Of course there are exceptions to this 
rule. We could name makers of gauges who test every 
gau , and mark off the pressures from the position of the 

; but the fact remains that rubbish of the most worth- 
less kind is made and sold both at home and abroad. 

If we turn to the position of makers of the best class 
of gauges we shall find, however, that they have a diffi- 
culty to contend with which deserves serious consideration. 
In order that a gauge may indicate accurately, it must be 
tested properly; and this testing process, although simple 
enough in one sense, presents a very perplexing problem 
in another. The question is, how shall a u, 4 tested ? 
Gauges are usually tested by a small Teelienile pump. 
A number of gauges are screwed on to a_ horizontal 
tube, one end of this tube connected with the pump, 
and the other either with a standard gauge or a mer- 
eury column. By working the pump any required 
pressure may be obtained, and all the dials can be read off 
at once. All this is very simple; but the ultimate standard 
is a column of mercury, and the point which remains to be 
settled is what height of mercury in inches is required per 


pound per square inch. The question was very neatly 
eee by M. Bourdon in our correspondence columns last 
week, 


n this country, for the sake of simplicity, engi- 
neers assume that 30in. of mercury represent 15 1b. on ti 
soaane inch, — more accurate computations it - taken 
! "922in. mercury represent one atmosphere, or 
15 lb, But all this is erroneous; 29°922in. of mercury 
represent what may be termed the corrected average pres- 
sure of the atmosphere, or 14°7 lb. on the square inch very 
nearly, while as much as 30°533in. of are i 
to balance a pressure of 15lb. M. points out 
very truly that although at low pressures the consequences 


of using data inaccurate to the extent named are not 


serious, that they au t continuously with the pressure. 
Thus, at 200 lb. on the squar2 inch the error which ensues 
from assuming that 29°922in. of m are equivalent to 


ercury are 

15 Ib., amounts to as much as 8°149 lb. It is true that the 
error is on the safe side; but there should not be, 1 
need not be, any error if a universal agreement were come 
to by makers of steam gauges as to the true equivalent in 
inches of mercury of 1 lb. avoirdupoise. At the present 
moment our own Admiralty will not purchase pressure 
gauges made to the accurate standard, because when they 
come to be tested by the rule that-29°922in. of mercury are 
equivalent to 15 1b., they are found —— inaccurate 
at the higher pressures; the truth being that it is the 
standard which is wrong and not the gauge. If it were 
once accepted that 30°53in. of mercury represented 15 Ib., 
or that 2°03533in. of mercury equilibrated one pound, the 
difficulty would be solved at once. The objection urged 
to this is that a column of mercury lin. square and 30°53in. 
high does not invariably weigh 151b., because the specific 
gravity of the metal varies with its purity, We confess 
that we see nothing in this objection, and we have no hesi- 
tation in advocating the adoption of a really accurate mer- 
cury standard instead of one which is inaccurate and 


eading. 

isn way out of the difficulty exists, however, and 
we commend it to the attention of steam’ gauge niakers. 
It consists in the abandonment of a mercury column as a 
load altogether, and the use instead of a weighted piston. 
Good workmen find no trouble in making indi¢ator pistons 
which work’practically tight. and entirely without friction 
in their cylinders. It should be easy, therefore, to con- 
struct a testing apparatus which would be quite accurate. 
The piston of the tester might be made to'traverse a 
cylinder say 12in. long, and its rod might be easily con- 
trived to pick up successive loads as it rose. The place of 
the piston in the cylinder would thus at once indicate the 
pressure to which the instrument was submitted. Most 
engineers have had occasion to test the accuracy of steam 
gauges with an ordinary indicator; and we — a 
the adoption of the same practice in a modified fashion by 
makers of steam gauges. We may add that they will do 
well to load the testing piston with weights, and not with 
springs, which are not easily obtained of great accuracy. 
It will be seen, we think, that the subject we have dis- 
cussed in some of its Aa gg is one of very considerable 
importance, and we s be pleased to hear the opinions 
of our readers on the various points raised. We have no 
doubt that a full expression of opinion in our co md- 
ence columns would be of service. It could hardly fail to 
lead to some definite conclusion as to the method of gra- 
duating the dials of pressure gauges to be universally 
adopted by all makers of these instruments who valued 
their reputation. 


THE DEFECTS OF THE BLOCK SYSTEM. 


White the inquiry into the cause of the Radstock 
accident is yet pending it would be improper to comment 
on the evidence which has already been given. We shall 
be guilty of no breach of propriety, however, if we state 
that the a supplies another example of the 
failure of the block system to ensure the safety of railway 
passengers. The facts with which we have to do are quite 
independent of official evidence. Two trains ran into each 
other on a single line of rail. They ought not to have run 
into each other, and they would not have run into each 
other if the modification of the block system used on the 
line had worked efficiently. The Radstock accident 
supplies an addition to a long list of calamities which 
have resulted from the failure of the system of working 
trains by telegraph signals. The Abbots Ripton collision 
may be cited as anotherexample of the break downof a much 
vaunted invention, and if it were necessary we could cite a 
whole host of collisions which have taken place on lines all 
over the kingdom in spite of the most elaborate telegraphic 
precautions.. It is evident, indeed, that unless the block 
system receives substantial improvements it can no longer 
be looked upon as affording more than a very moderate 
protection for life and limb. It is quite indisputable that 
the method of working trains by a space instead of by a 
time interval, is in theory quite perfect. No device can be 
more ingenious, while the appliances which the use of the 
invention involves have been schemed and constructed with 
great care and skill, and have been adopted almost 
without regard to expense. But the fact remains that 
disastrous railway collisions take place with alarming 
frequency, and that the block system has not hitherto 
secured immunity from accident. We fail to see that 
any material reduction has been effected of late 
years in the number of those killed or seriously injured by 
collisions; and it will be found that on sections of road 
where the block system has not yet been introduced, rail- 
way travelling is at least as safe as it is anywhere else. 
The advocates of the block system argue,-in reply to such 
a statement as that which we have just made, that 
although it is true that accidents do occur, yet that 
their number is materially diminished by this mode of 
conducting railway traffic; and that, in’ a word, with- 
out the block there would be many more accidents 
than occur with it. This is obviously begging the question. 
It is impossible either to prove or to disgeoppanch, & pro- 
position; but it is none the leas true that the block sys-, 
tem fails to prevent collisions. It is urged that the traffic” 
on some lines—the Metropolitan, for instance—could not 
be worked at all without ignals. This we admit; 
but the block system has entirely failed on more than one 
occasion to —— very serious collisions on the Metropo- 
litan and Metropolitan District railways. 

Let it it not be supposed that we are — to the 
block system; on the contrary, we believe it is the 
most perfect possible method of working railway trains, 
in theory; but we cannot shut our eyes to the fact that its 
practice is altogether inconsistent with its theory. The 
system is, however, not only capable of being improved, 
but improvement is absolutely necessary before it can ade- 





quately supply the demands made upon its powers. Our 
purpose is to point out some of ite most 


ing datetia, 
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and to suggest a remedy. Under the old system of working, 
the in trains had to rely almost altogether on the 


station-masters, drivers, and guards for safety. Now, as | great 


a rule, these men represent the higher order of rail- 
way intellect, and the drivers and guards at ail 
events, were prompted to vigilance by the knowledge that 
they carried their lives in their hands. The introduction 
of the block system at once transferred the responsibility 
of working the line to signalmen. With all respect for 
the class, and with a full knowledge that honourable excep- 
tions exist, we must add that signalmen represent an order 
of railway intellect below that of station-masters, guards 
and drivers. They know, too, that a mistake will not 
endanger their own lives, and thus they lack a stimulus 
which the other classes possess. Again, the duties of a 
driver are comparatively concentrated, while those of a 
signalman are extremely diffuse. To a driver, the train of 
which he is in charge is for the time being his universe. 
On it his whole attention is centred, to its manage- 
ment all his exertions are directed. He has nothing to 
think of but his engine and the load behind him, the road 
he traverses, and the signals for which he has to look out. 
But the case is totally different withasignalman. To him 
a train is but a unit—one of a hundred units with which 
he has to deal in the course of his day’s work. His duties 
are harrassing to the mind and wearisome to the body. In 
one word, ali the conditions are favourable to mistakes, 
while those under which a driver works are favourable to 
aecuracy. But the block system has greatly simplified the 
work of the driver, the guard, and even of the station- 
master. Under it, the signalman is absolute lord of the 
situation. If he’ gives “line clear” not only does the 
driver go on his way, nothing doubting, but he is bound so 
togo. The dictum of the signalman is not to be questioned. 
Thus, then, the responsibility for the management of 
railway traffic has been practically transferred by the 
introduction of the block system from a higher to a 
lower order of railway intelligence ; and we find a grave 
responsibility lifted from the shoulders of men earn- 
ing £2 to £3 a week to those of men who earn a pound, or 
lads who receive 14s. or 15s. a week. It is impossible to 
read the evidence given at most of the inquests which 
have occurred under the block system without becoming 
away aware that the right man was not in the signal 
»oxes when the accident happened. In many cases poor 
souls do their best, while in others idle or incompetent men 
do their worst. The result, as far as concerns the railway 
passenger, is the same. 

The remedy for all this is easily found, but we fear it 
will not commend itself to railway companies. Obviously, 
the men employed to work block signals should be of much 
better class than thoe now in the signal boxes. They 
should be grave, steady, intelligent men; not harum-scarum 
boys, overworked youths, or men of dense intellect, easily 
getting into a muddle, and liable to make mistakes. Strict 
sobriety should be insisted on; not that branch of sobriety 
which is represented by a man who will not drink on duty 
but will get drunk off duty as often as he has the chance, 
and who comes to his post a few hours after a debauch 
with his brain yet reeling. But men of the type required 
cannot be had forsmall wages. If it is worth while to pay 
a driver 7s. Gd. a day, the same amount expended ona 
signalman should be equally laid out, The employment 
of really good men wold go far to render the block system 
what it professes to be. Before we quit this branch 
of our subject we wish it to be understood that 
we have no desire to disparage signalmen as they are, but 
we do assert that they are not, as a class, quite what they 
ought to be; and the better men of the class will be the 
first to agree with us in this matter. It must be borne in 
mind that one incompetent man may render the competence 
of a large number of his fellows valueless, Nothing on 
earth is more vexatious to a really first-rate signalman 
than to be telegraphically united with a dullard at the 
next station. A private code of swearing has been adopted 
on certain sections of most lines, and we can assure our 
readers that it is often vigorously employed. Another 
and obvious defect of the block system is that sufficient 
wire accommodation for the transmission of messages is 
not supplied. The wires are overcrowded, and important 
communications are delayed—as, for example, in the case 
of the Abbots Ripton accident. Some of the overcrowding, 
however, results from the use of the wires for “ larking.” 
When a mati is left alone in a dull box, far away from his 
fellows, it is perhaps natural that he should use the 
telegraph to chat with his acquaintance at the next 
station, and there can be no doubt that important messages 
are sometimes retarded in this way. The remedy for this, 
and one or two other abuses, lies in the use of printin 
instruments, so vonstructed that the messages delivered 
and received will be placed on record beyond the control 
of the signalman. If this were done it would be impossi- 
ble to meet with an instance of A swearing that he had 
sent a message, while B swore that A did nothing of the 
kind. That the block system is capable of great things we 
are willing not only to admit but to maintain; that the 
block system, as it is now d, is able to insure the 
safety of railway travellers, no one in the face of recent 
events can, we think, suppose; and a very serious 
responsibility devolves on railway companies who rest 
content with half measures, when the means of obtaining 
almost absolute immunity from collision are within their 


grasp. 





THE BIRMINGHAM MUSEUM OF ARMS, 


Tur Corporation of Birmingham have just received a most 
valuable gift from the guardians of the Proof House of that 
town, in the shape of a magnificent collection of arms. The 
main portion was purchased a few years ago from the executors 
of the late Cavalliere Callandra, who had spent twenty years in 
bringing it together, by a Mr. Marshall, who in turn offered it to 
the guardians of the Proof House. It remained in their posses- 
sion for a short time, but on Thursday last it was formally 
handed over to the Corporation, who, we understand, have 
undertaken to keep it in order and it free to the public, 
It fully illustrates the history of ve weapons, from the 
first use of firearms in the fifteenth century, down to the pre- 





sent time. There is no period which is not 
example, in many cases not only of great in but also of 

artistic beauty. There are match-locks wheel-locks, 
and of the flint- period the collection contains many v 
beautiful Italian examples, With the flint-locks the - 
landra cullection ends, all the later specimens having been 
added by the Proof House authorities. The War Office 
has also contributed a very extensive series of specitnens on 
loan. We call attention to the Museum of Arins not only because 
of its intrinsic importance, but because it gives us an opportunity 
of urging other towns to follow the example of Birmingham, by 
forming collections illustrative of the staple trade of the district. 
Mr. Bragge, of Sheffield, has, we believe, formed a fine assemblage 
of knives and other articles of cutlery. It may of course be said 
that such collections are of no use, that they do no good, and 
that the only people who visit them are holiday folks, who go 
there because they have nothing else to do. The time has, how- 
ever, passed when it was quite sufficient to ask cui bono? to throw 
cold water upon the most promising schemes, and it isnow generally 
admitted that these special museums, though not exercising that 
influence which it was once hoped they would exercise, are of direct 
benetit to the community in which ra are placed. Returning 
for a moment to Birmingham, why should not the museum be 
supplemented by a small aad select library of works relating to 
the subject? The arms in the Vienna arsenal are illustrated in 
a splendid work in course of publication, if indeed it be not 
now concluded. The imperial collection of weapons at Tzarska- 
Zelo, near St. Petersburgh, has been described and illustrated with 
almost barbaric splendour, and there is a fine series of photo- 
graphs of mediaeval weapons in the Royal Historical Museum at 
Dresden, published, if we recollect rightly, by Hanfstiingl, of 
Munich. The interest of these is, it is true, mainly artistic, and 
it would appear to be an invariable law that as instruments 
advarice in precision they decline as objects of art. No objection 
of a practical kind could, however, be urged against a set of 
patent specifications relating to fire-arms not only of this coun- 
try, but of those patented in the United States and in France. 
It would not be a matter of great difficulty to obtain these, as 
the two first-named countries publish each specification sepa- 
rately, and in France they are now issued in divisions, “ fire-arms, 
&c ,” being one. To carry out this suggestion would not involve 
any great expense—at al] events to a rich town like Birmingham, 
and much might be obtained by way of gift. 


represented by some 


MORE TRADES UNION TYRANNY. 


One would have thought that we had heard the last of the 
tyrannous interference of the trades unions with individual 
employers, now that trade is everywhere so depressed that great 
numbers of workmen are unemployed in all the leading industries 
of the country. That such is not the case, however, is evinced 
by a series of facts reported from Sheffield—a town which was 
understood to have purged itself of this sort of iniquity since 
the days of Broadhead, Crookes, and Co, These facts set forth 
that in May. 1871, one of the leading firms of cabinetmakers of 
the town—Messrs. Manuel and Son—without the slightest solici- 
tation on the part of their workmen, reduced the hours of labour 
throughout their large establishment to fifty-one weekly, being thus 
one of the first local firms to adopt what was then just becoming 
known as the nine hours system, The men, at the time, appeared 
to value the concession very highly, and presented Mr. Manue’, 
sen., with his portrait as a mark of their appreciation of his 
liberal conduct, in addition to which the trades unionists of other 
parts of the country forwarded to the firm expressions of regard. 
They followed up these expressions of goodwill and amity by 
asking the firm to allow their men to become connected 
with the society, to which Messrs, Manuel and Son agreed, 
on the distinct understanding that the new arrangement 
would in no way affect their business in any respect. 
The whole of their men accordingly entered the “ society,” 
a change which the firm say they have ever since had reason to 
regret. They have now made up their minds not to submit to 
the dictation of the union and its officials any longer, and have, 
accordingly given all their men a fortnizht’s notice to leave, 
with the proviso that all who are willing to leave the “ society,” 
may continue in their employment. As a sample of what 
they—the firm— have bad to put up with, they cite a case of 
recent occurrence, in which a workman made a chest of drawers 
in two days less time than the “society” thought ought to 
have been consumed on the job. The trades union officials, on 
this being brought to their notice, were actually polite enough to 
request the firm to pay the man for the extra two days which 
he ought to have wasted on the work, and in default of the 
firm complying they threatened to take the workmen in questioa 
away. Messrs. Manuel very naturally declined to submit to such 
dictation, and havesince taken the action just detailed. It is 
gratifying, however, to learn that a large number of the men 
have already intimated their intention of remaining in the firm 
and giving up the union, but those who like to remain unionists 
have been promised the support of the society, which has seventy 
branches and an annual income of about £4000, It is stated 
that similar movements are taking place in Leeds, Manchester, 
and other large towns, so that the issue of the struggle will 
naturally be regarded with no little interest, 


RAILWAY WORK IN NORTH WALES, 


THERE are few of our readers who are not familiar with the 
little Festiniog Railway, with its 2ft. gauge, its many sharp 
curves, and its average gradient of 1 in 92. That line, stretching 
from the slate quarries in the mountains of the Festiniog district 
down tv Portmadoc, has been almost the pioneer of the handy 
miniature lines which have since been laid down, not alone in 
this country, but also in numerovs and remote parts of the 
world ; aud most recently even in China itself. ver poe 
who have ridden upon what have the appearance of Irish 
jaunting car carriages in use upon the Festiniog Railway, coupled 
oceasionally to an interminable line of tiny trucks, packed full 
of roofing slates, will have forgotten the pleasure of a trip which 
has brought them within reach of magnificent scenery. Of 
these the percen would be small who would desire to see 
the little Welsh road give place to the more important gauge of 
the trunk lines of the kingdom. Whether, however, the original 
Festiniog line is to become a thing of the past at no very distant 
day time alone will show ; certain it is that the miniature trains 
are inadequate to the traffic which is now crowding them. The 
London and North-Western Company are, therefore, now occu- 

ied in making a really commercial line of a dozen miles in 
eg to connect the quarries with Bettws-y-Coed, and via 
Bettws-y-Coed with the various inland markets. The new line 
is a notable undertaking. The natural difficulties to be over- 
come are so considerable, that to get the work done by contract 
was not attempted ; and the line is being constructed by the 

y’s men, under the superintendence of Mr. William 


Smith, C.E., of Bangor, At the southern extremity of the 





‘owler’s 
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all, it is worthy of note, are American inventions. For a hun- 
dred yards the tunnel will be through slate débris, Then it 
will be carried through a variety of rocks, incl bastard 


siate, good slate, syenite, syenitic granite, and with a 
vein of coprolite ; some of these slates are of extreme hardness. 
What is being done in this interesting part of Carnarvonshire 
should not escape the attention of engineers who are now taking 
holiday in North Wales; and engi ’ associations who are 
nuw making their summer excursions would do well to turn 
their attention to this Snowdonia neighbourhood. Should they 
do so they will be following the lead of the North Staffordshire 
Institute of Engineers, who a fortnight since spent two days 
thereabouts, They found all the drills working fairly. Tests, 
however, had established a preference for automatic over hand- 
feeding. The blasting compound they noted was gun-cotton, 
which they concurred is especially suited for such work, inas- 
much as it stands either high or low temperature, and leaves the 
air comparatively pure after a blast. The workings are being 
carried on by eight facings, one at each end, and six from three 
shafts. To the driving tackle in these shafts Walker’s hook to 
prevent overwinding is in use; and it is gratifying to add that 
already it has prevented accidents in five several instances. Our 
best wishes go, with the new undertaking and all who are 
engaged upon it; and if we hereafter have to give up the toy line 
we shall accept the loss with regret, but with the best grace we 
are able. 








TANK LOCOMOTIVE AT THE PHILADELPHIA 
EXHIBITION. 

We illustrate at page 132 a Swedish locomotive, constructed 
for the metre gauge—3ft. 3jin. The general features of the 
engine will be readily understood from our engraving. The 
trailing axle bearings are carried in radial axle boxes, shown to an 
enlarged scale in Figs. 3, 4, 5, 6, and 7. The load is carried, as 
shown by the dotted lines in Fig. 6 and 7, on rollers, The 
engine has outside cylinders llin. diameter and 16in. stroke. 
The coupled wheels are 314in. diameter nearly. The boiler is 
35in. diameter, and the tubes are 8ft. llin. long. There are 74 
square feet of grate. The total wheel base is 12ft. 2in. 








IMPROVEMENTS IN LrEps.—At a recent meeting the Leeds 
Town Council resolved to apply to Parliament next Boa for a bill 
enabling them to borrow £250,000 for gas extension, about £200,000 
for extension of waterworks, to buy Hunslet Moor for an additional 
pleasure park, to make a large number of street improvements, and 
to enable the authorities more effectually to check “‘ the dog 
nuisance,” from which so many deaths by hydrophobia had taken 
place during the year. 

Soorn KENnsINcTon MusgeuM.—Visitors during the week endin 
Aug. 19th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 13,215; mercantile marine, building 
materiale, and other collections, 8140. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1768, 
mercantile marine, building materials, and other collections, 778; 
Total, 23,901. Average of corresponding week in former years, 
15,499. Total from the opening of the Museum, 15,537,242. 
Patent Office Museum, 4426. Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,526,584. 

AN ORDER HAS BEEN RECEIVED AT CHATHAM from the Admiralty 
in which attention is called to several cases which have occurred of 
the priming of builers in her Majesty’s ships, caused or greatly 
augmented by the admission into the boilers of water containing 
solid matter and impurities of various kinds. The use of such 
water, especially with new boilers, is therefore tobe avoided. The 
order also directs that the boilers of ships at the dockyard should 
never be filled from the basins, either fresh or salt water from the 
mains being used, or the boiers run up on the sideway, at the top 
of the flood tide. On all occasions reliance is placed on the discre- 
tion of the oflicers to prevent as far as possible the necessity for 
running water into the bvilers from shallow depths, or from 
employing impure water of any kind. 

THE Soctery or ENGINEERS.——-The third of the inter-sessional 
visits of the Society of Engineers for the present year was made 
yesterday, when the Members and Associates visited the Royal 
Victoria Victualling Yard at Deptford. There were present, 
among others, Mr. RK. P. Spice, one of the vice-presidents ; Mr. C. 
Barnard, Mr. Jabez Church, Mr. Copland, Mr. Schénheyder, Mr. 
Addenbrooke, and Mr. P. F. Nursey, secretary. In the absence of 
the superintendent, Mr. Grant, the visitors were received by his 
deputy, Mr. McKain, by whom, with the engineer to the on 
Mr, Storrar, they were courteously conducted over the establish- 
ment. They first visited the bakery, where they saw the flour and 
water mixed by machinery for the biscuits ; the dough passed first 
under the action of grooved, and afterwards under that of plain 
rollers, driven by steam power. It was then passed on to cutting 
tables, where the biscuits were stamped from the sheet of dough 
and passed into the ovens. From the ovens they saw the biscuits 
conveyed to the drying floor above, which is heated by the waste 
heat from the open furnaces, and when they are subjected to a 
maximum temperature of 140 deg. Fahrenheit for three days, 
After that they are removed to the stores and packed in bags for 
use in the navy, and in tin-lined boxes for export to distant naval 
stations. The productive power of the ery is 44,000 lb., or 
nearly 20 tome, Des day in full work. From the bakery the 
visitors were conducted over the flour mills, when the successive 
operations of producing flour from the grain were witnessed and 
the engines inspected. From the flour-mill to the oat-mill was a 
short step, and there the visitors saw the oats shelled and ground 
into oatmeal. The chocolate, the mustard, and the pepper mills 
were then visited in succession, the chocolate mill not being at 
work, as chocolate is only made in cold weather. The stores for 
the naval stations were then visited, as also was the ‘‘ colour” 
department, where a series of Thomas’s sewing machines, driven 
by steam power, and attended by women, were producing every 
kind of flag. In this yey was a testing machine for sail- 
cloth, which is tested both for weft and warp. ‘The breaking 
strain for the weft of No. 1 canvas, cut into strips of an inch 
wide, is 480 lb, Samples tested before the visitors stood 550 lb. 
before giving + A The test for the warp is 340 lb., and samples 
stood 385 lb. before breaking. The bunting for the flags is also 
tested, the test being 100 lb. on the 6in, wide strip. Samples tried 
stood 1201b. The sail making department was next i > 
where steam-driven sewing machines of e size were at work, 
tended by men. The visitors were next conducted over the cask- 
making machinery department, where they saw the staves of the 
barrels steamed, bent, joined, and put together, and the heads 
formed and fitted, the majority of the nee mene being satis- 
factorily performed by Greenwood and Batley’s machinery. The 
cooperage, where hand-made casks are still produced, was next 
visited, and then the general stores, which are of very great 
extent. The visitors were finally conducted over the ruin stores. 
There the rum is received from the West Indies forty per cent. 
above proof, and is reduced by the addition of water to four per 
cent. under proof, and is vatted. There are over thirty vats of 
varying capacities, the largest being capable of holding 32,817 

ons of rum. ‘the various processes were inspected with much 
interest, and the courtesy and attention of the otticials throughout 
was most marked. The machinery, with the exception of the 


chocolate mills, is not of the most modern type, but is its 
work well, and is throughout the well ep. After a 
set pes males 94 visit, some of members and their 

‘ned together at the City Terminus Hotel, 
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RAILWAY MATTERS. 


S1x hundred of the men in the employment of the Taff Vale 
Railway Company, at Cardiff, have refused to accept 10 per 
cent, reduction in their wages, and a lock out has been the 

a special com- 


result. i 

A ROYAL decree has been published, appointi 

mission to examine the goods tariffs of the Spanish railways, with 
the object of proposing reductions in the same, and thus facili- 
tating trade. 

Tue Panama Star states that it is currently reported and 
generally believed that Mr. Henry Meiggs has concluded a con- 
tract with the Government of Nicaragua for the construction of 
the Interoceanic Canal across that country. 


THE mayor of Boulogne has just informed the South-Eastern 
Railway Company that the Government have approved a project, 
subject to inquiry, for the enlargement of Boulogne Harbour, and 
have indicated the means by which the necessary final steps may 
be taken with a view to the project being laid g Sm the French 
Chambers in January next. 

A LOCOMOTIVE engine, fitted with the patent apparatus manufac- 
tured by the Handyside Steep Gradient Company, of Bristol, is 
now working both passenger and goods trafic for the London and 
North-Western Railway Company on the Hopton incline of the 
High Peak Railway, Derbyshire. The incline on that railway is 
one in fourteen. . 


THE directors of the Great Western Railway have issued orders 
that in future the train knownas ‘‘The Flying Dutchman ” should 
not.be driven over what may be considered more dangerous parts 
of the line than others at a speed of more than forty miles an 
hour. In consequence of the evidence given at the inquest, 
Captain Tyler intends, it is said, to walk over the whole of the 
Creat Western line from Bristol to Exeter. 


WHILE the war of the gauges goes on, a road has been com- 
menced in California that is clearly out of the controversy, for it 
hes no gavge at all. In other words it is to be an experiment 
with the one rail, or prismoidal, system, to connect the town of 
Sonoma with a steamboat landing. If it proves suctessful, it may 
turn out that this peculiar plan will meet with considerable use 
for local roads, and especially where expensive engineering would 
he necessary for the ordinary road. 

ON Saturday evening, about a mile and a half from Merthyr 
station of the Great Western Railway, a watercourse running along 
the line broke through its banks at the entrance to a long tunnel 
while a passenger train containing about 200 persons was in the 
tunnel. The rush of water put out the engine fire, and the train 
was brought to a standstill in the cutting just outside the 
tunnel. At the spot where the train stopped the side of the 
cutting had been thrown across the line by the bursting of the 
watercourse, and it was the obstruction as well as the extinguishing 
of the fire which caused the stoppage of the train. The water 
rose rapidly, and the passengers had to get on the roofs of the 
carriages and were thence removed by ladders and ropes to the 
top of the cutting. During all this time a fierce thunderstorm 
had been raging. The passengers were all safely got away at last, 
but the line remained blocked. 


Durine the month of May the length driven at the St. Gothard 
tunnel was 168°70m., that is, 110'10m. from the north side— 
Goeschenen—and 58°60 from the south—Airolo, The situation of 
these works at the 3lst May was as follows :~ 





Length driven from north side +. 8189°30 
Ditto ditto south side 3007 60 
6196 90 

Total length driven .. .. “6196-90 
Remaining to be driven .. 8723°10 
Total length of tunnel 14,920 


THE report of the directors of the London and North-Western 
tailway, for the half year ended 30th June last, states that the 
«disposable balance, including £39,043 brought forward, is £1,365,222, 
After paying a dividend at the rate of 6 per cent. on the ordinary 
stock, £40,219 will be left to be carried to the next account. In 
the six months the gross receipts from passengers were £1,710,376, 
and from goods, minerals, &c., £2,646,815 —a total of £4,357,191, 
an increase of £26,399 on the corresponding half of 1875. The 
company carried 21,597,112 passengers, an increase of 866,140, 
and ran 205,553 more miles with passenger trains, There wasalso 
an increase of 86,772 in the tonnage of the goods to 13,034,124, 
and an increase of 251,196 in the mileage of goods trains over the 
first half of 1875. Up to date the expenditure on capital account 
has been £66,830,798, of which £926,213 fell within last half year. 
It is estimated that a further £1,061,195 will be spent within the 
current half year, and vaiious special meetings are to be held after 
the ordinary general meeting, in order to obtain the sanction of the 
oo gece to new works demanding part of that expenditure. 
e total future outlay on capital account is estimated at 
£7,237,100, which is more than £2,000,000 within the unexhausted 
capital powers of the company. 


Art the half yearly meeting of the North London Railway on the 
17th inst., Mr. J. Bancroft, the chairman, in moving the adoption 
of the report, referred to the results of the introduction of third- 
class carriages on the line. He said that in the half year ending 
June 1875, they carried 1,715,445 first-class passengers, as com- 
pared with 1,628,336 last half year, being a decrease of 87,000 
passengers and £829 in money; of second-class ya ga they 
carried 4,222,892 in the half year of June, 1875, as against 
1,942,012 last half year, being a decrease of 2,280,880 in number, 
and £20,565 in receipts. In the corresponding half year of 1875 
they carried 5,697,054 third-class passengers, while last half year 
they carried 10,085,575, showing an increase of 4,388,521 in 
number, and £24,504 in money. The result was that they had 
carried 11,635,391 passengers in the half year ending June, 1875, 
as avageee’ with 13,655,923 for last half year, the receipts 
being £120,828 in the former period as against £123,938 last half 
ey There was thus an apparent increasein the receipts of £3010, 

ut this increase arose partly from the economical working of the 
line, and but for this and some degree of alleviation in the pas- 
senger duty, amounting to £2000, they would have been actual 
losers by the change in the classes. 


THE number of. reported railroad accidents in the United States 
in June was fifty-five, with twenty persons killed and seventy 
injured. ‘‘ This,” says the Railway Age, ‘is a smaller number of 
accidents than -has been reported for many months, but is still 
considerably larger than it should be, In Spain they have just 
supplemented an ern A terrible railway casualty by the enact- 
ment of a law providing that whenever an accident results from 


carelessness or management by railway men the company shall 
pay 15,000 dols. to the family of every yom, killed, 7000 dols. to 
the family of every person incapacitated for labour, and 5 dols. 


per day for the care of every person injured until recovery. Such 
a law, if enforced in this country for the last twelve months, 
would have cost our railroad companies about 3,750,000 dols. for 

Tsons , and from 3,000, 0) 000, ' ols, for those 
pe killed, and from 3,000,000 dols. to 4,000,000 dols. for th 
injured. It is the popular thing to say, as some of our dail; 
papers do, that if enormous fines Ilke the foregoing were pins 
we should have fewer accidents ; but, after all, nobody is so foolish 
as to assert that any railway officials and employés ge acci- 
dents to occur which they would have prevented if they had 
anticipated a heavier fine. Railroad companies need no greater 
apes stimulus to prevent accidents than they now have, 

e total loss is so enormous now that a smash up is not 
esteemed by any means 4 luxury, even with the wealthiest eorpe- 
rations, 





NOTES AND MEMORANDA. 


Durie the present year the value of railway carriages for pas- 


sengers exported was £112,684; last year, £81,147. 


In the half-year ending the 30th of April, 1876, factory accidents 
caused the deaths of 128 persons, namely, ninety-one men and one 
woman, twenty-seven young persons—all males except two—and 
eight mile children and one female child. The accidents not fatal 
were serious enough to require amputation of a limb or pe of a 
limb in 488 instances, but in 403 of these the loss was only of part 
of the hand; there were also 260 fractures of limbs or bones, 197 
instances of injuries to head or face, and 2193 other injuries suffi- 
cient to preventa return to work within the next forty-eight hours, 
The total, including the 128 killed, is 3266 persons injured—vz497 
males and 769 females, Cleaning machinery in motion is described 
by a sub-inspector as ‘‘ continuing to lead to very numerous and 
painful mutilations,” 

PHOSPHOR copper used in the preparation of phosphor bronze 
is prepared, according to Dr. H. Schwarz, as follows :—A crucible 
is fettled with a mixture of bone ash, silicic acid and carbon, 

ranulated copper is laid in and covered with a quantity of the 
ettling mixture, and the whole is fastened down with a cemented 
cover. Soda and glass can be added to promote fusion. Ata 
fusing heat, the silicic acid acts on the phosphate, the phosphoric 
acid is reduced and taken up as freed by the copper. On the 
occasion of an experiment, fourteen parts silicic acid were added 
to eighteen bone ash, and four powdered charcoal, four parts soda 
and four powdered glass, made up with a little gum water, for 
lining the crucible; the latter was closed, the copper put in, 
covered with the mixture and melted at a red heat. The lining 
mixture was but little incinerated. The copper grains appeared 
grey red, well run, and entirely free from blister. On analysis the 
copper gave 05 to 0°51 per cent. phosphorus. Another experi- 
ment gave copper with 325 per cent, phosphorus, which could be 
adie with six times its bulk of pure copper, for producing 
copper bronze. 


M. Bert, of Milan, has for a long time been conducting a series 
of experiments with a view of determining what are the physio- 
logical effects of condensed air on the human system. Many 
engineering works of the day involve the necessity of workmen 
carrying on their operations under various a of air, to say 
nothing of the fact that the rise and fall of the barometer involve 
us all in changes differing only in degree from that which the 
diver experiences when he descends from the surface of the water 
to a depth of fifteen or twenty fathoms beneath it. M. Bert 
thinks that the influences of ordinary changes of air as indicated 
by the barometer are due exclusively to the varying quantities of 
oxygen contained in the airinhaled. The pressure of es and 
the consequent amount of it which finds its way into the blood, 
he shows, depends upon the centesimal d con yantony of it in the air 
and upon the barometrical pressure, and he says that the mischief 
which operatives in air-tight dresses so often experience from the 
density of the air they are compelled to breathe might be com- 
pletely obviated if an atmosphere were posed of air and 
nitrogen nicely adjusted in proportion to the pressure under which 
the mixture was passed along the tubes. Although it has been 
stated on good authority that a man may follow avocations involv- 
ing the breathing of condensed air in certain cases not only without 
injury, but even with advantage, there are also many cases in 
Ww! 





ich injury is believed to result, and M. Bert’s experiments may 
prove to be of great benefit to them. 


M. LEcLANCHE has just constructed a new galvanic battery, 
which the Annales Industrielles thinks likely to render great service 
both in manufactures and in scientificresearch. The original oxide 
of manganese battery by the same inventor consists of a porous jar 
filled with pyrolusite, in which is contained the carbon forming the 
positive pole, This jaris immersed in a solution of sal-ammoniac in 
contact with zinc, M. Lechanché has, however, introduced several 
improvements into this battery. He has superseded the porous jar 
by conglomerating the oxide of manganese, mixed in nearly equal 
parts with carbon, but with the addition of asmall quantity—5 per 
cent.-—of resin for the purpose of giving consistency to the mass, 
These three substances, properly pulverised and intimately mixed, 
are conglomerated under a considerable pressure, and at a tempera- 
ture of about 100 deg. Cent.—212 deg. Fah.—into a solid cylinder, 
which serves at the same time as a porous diaphragm and a positive 
electrode. But here a difficulty occurred. Under the influence of 
the current, an almost insoluble oxychlorate of zinc was formed, 
which was deposited in a crystalline form in the pores of the 
electrode, and considerably diminished its tibility, so that 
the internal resistance of the battery increased very rapidly, 
oceasioning considerable inconvenience, especially when used for 
telegraphic purposes. M Leclanché has now got rid of the diffi- 
culty by inserting in the centre of the carbon and manganese 
electrode, while being moulded, a small cylinder of bisulphate of 
soda, This acid salt prevents the formation of the oxychlorate of 
zine ; and the battery preserves its regularity for more than a year 
without the necessity for renewing the water of the saline solution. 
It offers a much slighter resistance than other batteries, and gives 
out a considerable quantity of electricity. A single element of 
small size, ponneenr of M. Du Moncel to the Académie, immedi- 
ately caused a platinum wire connecting its two poles to become red 
hot, 

Waittne to the Scientific American from Louvain, Pére Delsaux 
says :—I have recently observed a phenomenon which is caleulated 
to throw some light on the theory of that mysterious little instru- 
meat, Crookes’ radiometer ; and as, to the best of my knowledge, 
it has not been noticed before, I hasten to communicate it. The 
radiometer used was one by Ge , of Bonn. The phenomenon 
and the method of observing it are as follows :—(1) The glass globe 
of the radiometer becomes negatively electrified upon the whole of 
its outer surface when submitted to the radiation of the sun or any 
source of light, or even to obscure heat radiations of a certain 
intensity. (2) The presence of electricity is more sensible upon 
the hemisphere facing the source of radiation than the farthest 
removed from it. The presence of this free electricity was deter- 
mined by means of a proof plane snd a Béhnenberger’s electro- 
scope, and is so easily verified that any one ing an electro- 
scope of this a can verify the above statements for himself, 
There is no need of using a condenser, as the effects are sufficiently 
apparent without it. By placing the radiometer near a luminous 
or obscure source of radiation, and simply — the globe, 
several times and in different places, with a piece of tinfoil sup- 
ported on an insulated handle, and then yp comers the tinfoil 
to the electroscope, a marked deflection of the gold leaf towards 
the negative pole is at once observed. If the same experiment be 
repexted with the radiometer when removed from the radiant 
source and placed in obscurity, the pane gives no whatever 
of electricity. This manifestation of electricity cannot be attributed 
to the friction of the vanes of the radiometer with the rarefied air 
of the globe. For if the radiometer be inverted so that the vanes 
cannot rotate, and be then exposed to the radiant source, the same 
electrical effects will be produced. Several es too simple 
to be repeated here, and which, moreover, each observer will y 
imagine for himself, have also convinced me that these effects 
cannot be attributed to a feeble eva; ion on the exterior of the 
radiometer. By ns Fave of tinfoil to the electrodes, and 
applying them to the g of the radiometer, I have also deter- 
mined that this instrument is one eng | delicate to indicate, by 
a marked fluctuation, the feeble tension of a quart cell of Grenet’s 
bichromate battery. I hope, however, to be able to give more 
details of this e: + in a future communication, As 
readers will observe, I have not stated to what molecular changes 





I believe these aan a are due, Still less do I 
hazard an regard which presents 
quite nates on the mere statement os abies fame and 


which seems to explain all results observed with 
up to the present, This I hope te be able to do in a short time. 





MISCELLANEA. 


Bortnes for a new subway under the Thames have been com- 
menced at Woolwich, and the work is expected to be completed 
within six or nine mon! The tunnel is intended to replace the 
steam ferry boat, which usually conveys some thousands of persons 
daily between North and South Woolwich. 


A COMMUNICATION has been forwarded by the secretary ot the 
workmen’s union in connection with the tyne chemical trade to 
the manufacturers’ association, informing them that in future, 
instead of having disputes settled by the Board of Arbitration, 
recently appointed, the workmen have decided to settle their difti- 
culties with their respective employers. 


AN extensive and rich seam of hematite iron ore has been 
pierced by the proprietors of the Parkside mines, near Ulverston, 
in the Furness district, and the belief is entertained by geologists 
who are acquainted with the locality that this find demonstrates 
the existence of ore beds over a vast expanse of district in which 
hitherto metal has not been found in sufficient abundance to pay for 
remunerative working. 


Tue Nord Deutsche Allyemeine Zeitung states that the experi- 
ments instituted at the Imperial wharf at Wilhelmshaven respecting 
the relative merits of Westphalian and English coal have proved 
that the best English coal is surpassed by the Westphalian. ‘This 
result, says our contemporary, cannot fail to encourage the ex- 
porters from: the North sea ports and the pit owners of Westphalia 
in their competition ageinst English coal. 


A NEw and extensive sulphur bed has recently been discovered 
in Washoe county, Nevada. The sulphur is imbedded in a light 
coloured formation similar to steatite, which is half a mile in 
width, and can be traced north and south for abouta mile. The 
mine has been opened to a depth of some 2U0ft., and the sulphur 
is, we are told, abundantly met with in the shape of crystallised 
bunches. It assvys about 75 per cent. of the pure article, and is 
worth 50 dols, a ton in San Francisco. A very large yield is 
predicted ; and owing to the proximity of the bed to the railroad, 
the expenses of transportation will be small. 


Tue total number of vessels building on tle Clyde is 93, as 
against 102 at the end of June, and 115 at the end of April. These 
are in the following stages :—22 about ready ‘or launching, 43 
plated, 22 in frames, and 6 keels are laid on. As contrasted with 
last month, the entire decrease this month is made up of 
vessels in frames, there having been tn more in this early stage of 
construction at the end of June. The disparity in the amount of 
work in the respective yards is remarkable. Two firms are fully 
employed, viz.: Messrs, Th and Stephen, who have each 7 
vessels, There are also two yards with 5 each, six with 4 each, 
ten with 3 each, five with 2 each, and five withleach. Four 
yards are empty, and all, or nearly all, their hands are paid off, 
and in about half-a dozen others the work is speculative, and 
merely to keep the heads of departments, some old hands, and 
the apprentices going. 





A RETORN has just been issued, the Mconomist says, showing in 
detail the applications to Parliament in the present session for 
power to raise money by share and loan, and also the aggregate 
amount of applications for the preceding ten years. 1866, the 
year of the great panic, which brought the bubble company period 
to a close, as a matter of course largely exceeds the years that 
follow in the amount of its applications. In 1866, there were bills 
introduced authorising the raising of new share capital to the 
amount of £125,638,785, and of new loans to the amount of £49,851,861 
or a grand total of £175,490,646. These figures eloquertly remind 
us of the reckless speculation of that time. Those which follow 
record the sudden destruction of enterprives by the panic. In 1867, 
the total applications did not exceed £42,638,775, and in 1870 they 
had fallen to £23,076,499. Here we see the accumulated effect of 
the panic, and of the apprehensions of the imminent war between 
France and Germany. As soon as the war was over, however, 
speculation revived, aad in the session of 1872 we find applications 
for permission to raise £57,803,590 in shares, and £28,641,241 by 
loan, or a total of £86,444,831. The following year the total was 
vory nearly the same ; but in 1874 there was a considerable falling 
off. In the present session, the applications were for £33,062,675 
of share capital, and £16,063,608 of loans, ora total of £49,126,283 
—not much more than one-half the sum asked for in each of the 
prosperous years, 1872 and 1873, and very considerably less than 
one-third that asked for in the feverish year 1866. In the present 
session the largest application was from the Metropolitan and 
Brighton Railway per god for £2,800,000. The Midland comes 
next, The London and North-Western, the Lancashire and York- 
shire, and the West Riding and Lancashire are also Pe aeegae for 
large amounts of £2,000;000 or over. The largest applicant, not a 
railway company, is the vee orm Gas Company for £1,408,000 
= the next largest the Stockton and Middlesbrough Corporation 

or 


Tue following facts on North American iron resources are 
interesting :—It is not thirty years since the first iron ore was 
taken from the Jackson mine at Negaunee, and now it is from the 
Lake Superior ores that one-fifth of American iron is nede. The 
first sample was declared valueless, yet the result of its working 
has been to fill what was then a wilderness with 20,000 e. In 
1873 the Lake Superior region yielded 1,278,879 tons of ore, while 
the Missouri region is estimated to have produced 750,000, and 
the Lake Champlain region 475,000. It is impossible even to 
estimate the quantity yielded by the other regions, The Michigan 
iron mines are, according to a statement which is regarded as 
approximately correct, worked by 4032 men, whose wages for one 
month amount to 273,700 dols. The tote] disbursements for the 
same period are given as 374,633 dols, In 1873 the production 
was reckoned at 1,197,000 tons of ore, worth at the mine 
8,012,250 dols. It is seldom that the mines are worked more 
than eight months in the year. The cost of production at Mar- 

uette, the shipping port of Lake Superior, was said to vary from 
$ dols. 50 cents to 6 dols. per ton. The Cleveland market 


governs the price of Lake Superior ores, The contract prices 
there were :— 
18689. 1870. 1871. 1872. 1873. 
dols. dols. ols. dois, dols, 
Red s ores, 64 
to 66 Jackson .. .. 850... 850 .. 825... 950.. 13 50 
Ditto others .. .. .. +. 850 .. 800... 900... 12:00 
agnetic ores, 60 to 65 8°00 .. 8°50 ., 8°00 .. 9°00 .. 11 to 12°50 


M: 
Hematites, 50 to 55 .. « — THto8.. Ito O60 


After the panic the prices of the first class fell to 10 dols, In 
1872 Pittsburg used only 4010 tons of local ores, whilst it received 
81,630 one half of its consumption, from Lake Superior. It - 
is ex however, that more attention will be paid to the 
native ores of Western Pennsylvania and the Virginias. In the 
Missouri i tain district—~in which may be 


-_-.e.— 


included the Pilot Knob Mountain—is the most important. In 


1870, 316,000 tons 


were mined; next 








ae or 





“ton. After recapitulating the advantages pomomsed 
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GERMAN IMPORT DUTIES. 

A ogee pad appointed Tlandelstag 
study the tcl uertin Ad it hay ran Ua ropar from wee 
peieiaig eee iearcanone on opinions, but lies a 

su) 

of the views of a hundred Chambers at Geena, 

that number of companies, firms, rte in the Zoll- 


Sead Tron Manufactures.—The total production of iron in 
Germany was 1,500,000 tons in 1871, as against 6,500,000 tons in 
Great Britain. A great majority of the German Chambers of 
Commerce  Reichetag ne wontion ef ths iron duties as settled by the 
vote of the ber 7, 1875; aes Oe 
Josided that all the ho ES acenoath xtouber aan 1877. 
Others, amongst them Bromberg, Lennep, Pforzheim, eld, 
Liibeck, Kénigsberg, a Stettin, and Elbing, dwell w:th satis- 
faction on the prospect of free iron. But ; 
Arnsberg, Barmen, Bielefeld, Bochum, Chemnitz, Dillenburg, Duis- 

Giessen, Girlitz, and twelve others, are for keeping up 
the iron as aay should be unattainable from neighbour- 
ing States, The manufacturers all think that a gradual reduction 
oe Heed nag < phage om repeal now in prospect. 
For the present they claim as an absolute necessity a duty on pig 
iron—now free—of not less than 25 pf.— a eecee “wy t 5s. ae} 
rg other States in respect of ore and elds and i carriage, 

the manufacturers go on to say that each blast furnace in Germany 
pays an annual freight to the railway of 12,000 wagons, showing 
ill-situated Germany is in the matter of transport. The 
depression of the trade may be judged from the fact that 70 per 
cent. of the furnaces are out of b The French, Belgian, and 
Austrian manufacturers are not worse, but rather better, situated, 
yet they enjoy the —— of duties :—France of 16s., Austria 
of 10s., and —. of 4s. per ton. Duties reimposed on pig iron 
would n involve the maintenance of duties on manu- 
factured iron, but that, too, is of absolute necessity. The iron- 
masters are 80 unanimous in these views, that Chemnitz, which buys 
declares in favour of a duty on that article, because no 
na duty can be abolished when the question of duties asa 
whole is one of life and death to the trade. For “‘if you abolish 
the iron duty,” says Chemnitz, “you also abolish the duty on 
machines, and if the duties on machines are lost, then, in- 
deed, we shall be under the necessity of asking fer the 
repeal of that on iron and iron plate.” the 
= ion of steel, the makers all agree that they want a duty, 
fly because the advantage of carriage by sea for ore and finished 
produce yo ae by England is equivalent to £1 per ton, or 10 per 
cent. of the value of steel rails, and the further advantage of 
cheap inland freights in Britain makes up another sum of 8s. per 
ton. The present duty, so far from being sufficient, is too low. 
hie the chambers of Bochum and Essen, both of them represent- 
laces he sa for the production of steel, say the duty on 
may be abandoned after the present crisis has passed, and 
when the attempt has been successfully made to become inde a 
dent of foreign ores. As to rods, bands, and rails, > loss of ¢ 
would, it is said, be felt the more because of fore 


tale 


jects Ae gag gr ned 
and asks that the duty on An should be increased. The cham- 
bers of commerce favourable to the abolition of iron duties are 
generally so as regards the duties on machines. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1608. An im; method of and Se Seeges See and 
Boats, wl can also be used for propelling them and for other pur- 
gd Johnston = Raseell Eagle Lodge, Limerick, Ireland. ith Abril, 

2914. New or improved apparatus for InpicaTina the AVERAGE PRESSURE 
and Actua Horse Power of Steam or other Encines, John Troughton 
Birchall, Lancashire. 


29:6. Improvements in the TrEaTwENT of WooLLeN and SiLk Faprics and 
other goods composed of animal products with a view to the 


| re een ae ae Bricks, George Tomkins, 


Al 
aun leanne Re manfectare of Bans, Camran, and other 
Brooms and BrrsHes, and in apparatus em: 


Jesson, Galway, and Thomas Duggan, Glasnevin, 
The production of a Warerproor Fasric, George Hirst Hebble- 
thwait, i Heddereteld, Yorkshire. 
a hy new or improved PoraTo-LirreR, John Salmond, Aberdeen, 


3032. Improvements in machinery for Orzninc, BreakryG, ScuTCHING, 
and CLEaNInG Cotton Woot and otber fibrous materials, William 
Robert Lake, Sou’ London.—A communication from 


-buildings, 
Kitson, Lowell, Massachusetts, U.8.—27th July, 1876. 
3034. Raisixe and FLoaTina SUBMERGED Yosewes s —< other solid 
Thomas Arthur Dillon, Lower Sherard-strect, 
3036. A new or improved Fiyrc or AERIAL Toy, Sha sin Clayton Mewbarn, Mewburn, 
Fleet-stree' > o communication fro’ 
Gravier et pagnie, P; 
3038. Improvements in A. A for Dousiine Yarns, Sampson Bagnall, 


anchester. 
= R. to ee in mac! => for oe Tron SHIps 
Ho. spoons tures, John she Meuiilise, 
304i. pects in Wert Grates used in Loos Tor - RES Samuel 


tach 





of any vegetable substances contained therein ; also in the apparatus 

or means employed therefor, Edwin Powley Alexarder, Southam: —_ 

buildings, gm ery communication from Daniel Michel, 

France. 

= — acc applicable to VeLoctrepEs, Maximillan Wilson, 

2920. Teeievenate in Prw Packaces, and hines for the facture 
of the same, Edward Thomas oo Chancery-lane, London. one 





pr ba segs ssuntie to Rotter 
"nant Map, and other sg oa y, Alma-street, 
Kentish Town, London. 

3044. improvements in the SEALING of Wive, Liquors, PRESERVES, and 
other bottles or Charles Moise Jacob, Rue Joubert, Paris. 

= i. vements in water raising apparatus for TABLE ag ee and 

———- Frank Wirth, Frankfort-on-the-Maine, German — 

A con communis from Otto Gleisle, Pforzheim, Germany.—28th July, 





communication from George Cook Hoadley, New Haven, C 


2922. ‘Improvements in Propucine Imirations of Mavacurre, Lapis 
Lazvut, and other Stones, Charles Brock, St. Mary Church, Devon- 


2924. Improvements in the construction of Mrvers’ Sarery Lamps, 
Ed Vincent Gardner and John Harcourt Gardner, Berners-street, 
Oxford-street, London.—17th July, 1876. 

2926. Improvements in CHRONOMETER ESCAPEMENTS, .y John Had- 
dan, Strand, ag Te communication from F. Herman Voigt 
quia, New York, U. 

Improvements in the manufacture of Varnisu, William Edward 
eRe e and Arthur Clegg Bowdler, Church, Lancashire. 

2930. New and useful improvements in AXLE-Boxes and O1vers for rail- 
rf carriage axles, Joseph Nottingham Smith, Jersey, New Jersey, 


2932. Improvements in Sarery Ciutcues, Henry Handyside, Victoria- 

chambers, Victoria-street, London. 

2934. Improvements in Governors for Steam Enarnes and other motive 
power engines, William Paddock, Birmingham. 

2936. Improvements in FLat PLEaTING, or K1.tTINc Macuines, Catherine 
Richardson, London. 

2938. Improvements in the Necative Piates or ELEMENTS of GALVANIC 
Batrerigs, William Robert Lake, Southampton-buildings, London.—A 
Se from John Byrne, Brooklyn, New York, U.8.—18th 

'y, 1876 

2940. An im _ Corp yd oo Paes a aoe Burnps and other like 
purposes, Joseph George mn, 

2942. Improvements in Topacco P1PEs, ogg Frederick Redfern, 
South-street, Finsbury, London,—A communication from Measieurs 
Hochapfel fréres, Strasbourgh Alsace-Lorraine. 

2944. An improved means of and apparatus for Inpicatinc the Sprrep of 
EnoInes and their Saarts, Arthur Herbert Grave Hobson, Liverpool. 





on the one hand, and a growing neglect of iron rail on the aan 
That ironmasters should learn to p Pp but 
unattainable. The difference in cost of production of i iron rails in 
Germany, as compared with Belgium and England, is about 3s. per 
ten, the German rail being better in quality ; but quality now is of 
little moment, because where that is a sine qua non steel rails are 
a Eug land carries wrought iron pipes to Germany in such 
quantities as to iccome up 70 per cent. of the consumption of the 
country. If the duty is removed, land will flood North 
Germany with pipes, and may even push t e Silesian article out of 
the Austrian market. The white p! hate makers ask for an increase 
wd bee from one to three marks per cent. (£1 to £3 per ton), the 
uctions having been most disadvantageous to the trade. 

The ironmasters all agree that in every other country in Europe 
the crisis has not been so disastrous in its effects as in Germany, 
and it has been impossible to keep up good prices there. The 
surplus of English te eer ty is thrown upon the country having 
the lowest duty, A this is Germany. Commerce and agriculture 
can receive no injury from the maintenance of the iron duties, 
both have the greatest interest in keeping the population up 
to the mark as a buyer and consumer. Neither can bear 
that working time and wages should be reduced. As to 
reductions of wages and workmen, the statistics given are 
these : in Krupp’s works there were 12,100 hands employed in the 
spring of 1875 ; now there are 9000. The wages for twelve hours 
were four marks—4s.—they are now 3 marks 34 pf. In the 
works of Hirde there were last year 2800 men employed who 
worked six double shifts per week ; there are now 1500 men work- 
ing five double shifts per week. The Gute-Hoffnung-Hiitte at 

Oberhausen, employed in March, 1873, 7175; in October, 1874, 
5876; in January, 4142 hands. In the Bochum steel works, 4600 
men were employed in 1873. In the first two months of 1876, the 
number employed was 2250. The manufacturers all agreed ‘that 
it was desirable to obtain as-between Germany and the continental 
States the clause of the most favoured nation. It was a question 
whether such a clause conceded to England would not give Great 
Britain too much influence over Germany. 

Cast Iron Wares.—Osnabriick declares that the conditions of 

uction of this class of goods are better in all other States than 
in Germany. The firm of Karcher and Westermann at Ars-sur- 
Moselle is transferring its works across the frontier into France, in 
expectation of the opening of 2. free market in Germany in 1877. 
Breslau complains that the Silesian ironworks suffer heavily from 
Austrian and Russian duties. 

Iron Small Wares.—This trade, says Remscheid, suffers most 
from the North American tariff, ‘but reduction of duty in the 
French tariff would be most desirable. In other articles makers 
enter into details to show the undue pressure of tariffs on the class 
of goods they produce, but no reference is made to the competition 
of England. On one subject the commission with all the 
manufacturers in the country—all condemn the French system of 
transferable acquits « caution. 

Machinery.—The following are the official accounts of imports 
and exports :— 








imports. Exports. 





2946. I its in means or @) tus for FaciuiTaTinG the TRY 
of Persoys into and the Escare of Persons from BURNING BuILp1nos, 
which aoe maay also be omen Pe for various other useful pur- 
poses, Jo Harringto: , Ryde, Isle of Wight. 

2941. Improvements in Rotter Skates, William Worby Beaumont, 
———s Surrey. 

2950. in the facture of Sats of Bariuu and other 
salts, which improvements are also a) —_——— to the extraction of silver 
from argentiferous pyrites, Roger , Chemical Works, 
New-road, Battersea Park, ‘and Carl Friedrich Claus, Great St. Helen’s, 
London.—19th July, 1876. 

2954. An improved machinery or apparatus for Breakine Stones, Ores, 
and other materials, Charles Chapitel, Boulevard Saint Denis, Paris. 
2956. in y for SrRETCHING and Drvino TEXTILE 

ogFADRICS, Joseph Keim, Tharm Alsace, Allemagne. 
58. Improvements in ILLUMINATING CLocks, John Alfred Langston, 
"Sostiavcienh, Bedford “square, London. 

2960, I ts in ‘y or apparatus:for Ratstna FAaLuENn 
Crops, John Garrett Tongue, South ton-buildings, Chancery-lane, 
London.—A communication from Louis Francois Silvestre Truffart, 
Paris. —20th July, 1876. 

2962. Improvements in means or apparatus for ADyustine the Position 
of PortaBLe Macutinery, and for choking or securing the travelling 
wheels, Nathaniel Clayton and Joseph Shuttleworth, Lincolnshire. 

2964. Improvements in WaTERPROOFING SUBSTANCES PERMEABLE to AIR, 
Herbert John Haddan, Strand, London. — A communication from 
—_ Du Bled and Charles Dujardin, Rue du Frtre Philippe, Paris 


ce. 

2968. A Se.r-actinc Pomp Invector for feeding boilers with water heated 
by the waste steam, William Mo Brown, Southampton-buildings, 
London.—A communication from Horace Chiazzari de Torres, Place du 
Statut, Turin, y. 

2972. asenenente in the manufacture of felted or elastic covers for 
Botties and ANALOoGous ARTICLES, and in the machinery or apparatus 
emplo —_ ee tke same being in applicable to the manufac- 
- of other felted goods, Sigismund Schumann, Glasgow, Lanark- 

N.B.—21st July, 1876. 

2074. Improvements in the construction of the Vessets or CoNVERTERS 

used in the ne of what is known as Bessemer steel, Henry 














2976, An eal mode and apparatus for Forming Dowet Jornts for 
ConnectinG Boarps for FLoorine and other purposes, William Henry 
Lascelles, Bunhill-row, London. 

2980. New 7 method of and apparatus for CLeantna LirHoGRAPHIC Stones, 
WwW Lloyd Wise, Chandos-chambers, Adelphi, London.—A commu- 
nye — F. Wilhelmi, Reudnitz-Leipsig, Saxony, Germany.— 

'y, 1876. 

2982. Improvements in Turostte Frames, John Clayton Mewburn, 
Fleet-street, London.—A communication from Francois Josse Wack- 
outa, Julien —— Marie Joseph Mourmans, and Florimond Joseph 

France. 

2984, Improved WeaTHER Protectors to be used as substitutes for 
umbre! Solomon Kott, Salford, Lancashire. 

2986. Improvements in Boxes for holding matches and other articles, 
Thomas Allen, Upper Crown-street, Reading, Berkshire. 

2988. Improvements in —— for CLeanino the CLorus in Bottine 
Ton UB ‘or flouring mills, Lewis Vernon Rathbun, East Pembroke, New 

or! 

2990. Tigprovementa in Cases for the carriage and storage of gunpowder 
= 4 explosive compounds, Thomas Judge, Putney, Surrey.—24th 

uly, 

.- nena in Penci, SHarpeners, such improved pencil 

— a for use for all kinds of cils, Abram 
joomsbury, London.—A communication from John 
erte? New Ye York, U.S. 

2996. Improvements in the Proprision of eg part of the inven- 

tion Ya. Won . a to other purposes, Constantin Tringuetta, 





4872. | 1873. | 1874. | 1872. | 1873. | 1874. 




















Locomotives andj Centr. | Centr. | Centr.| Centr. | Centr. | Centr. 

tenders .. .. ..| 56,950 | 110,677 | 167,070} 122,475] 105,500 | 31,198 
Machines, chiefly i 

wood .. .. ..| 64,606] 96,100| 78,000 } 
Machines, chiefly 

cast iron «| 396,00) | 635,000 | 753,000 | 


| 

Machines, chiefly 596,000 | 559,000 | 583,000 
— naps and | 
steel --/99,600 | 175,000 | 128,000 | 

















The negotiation of new commercial treaties as regards this branch 
of manufacture is acknowledged to be necessary. But the main- 
tenance of the duty which terminates on the 1st January, 1877, is 
considered by ers to be requisite; yet it is admitted that 
twenty years ago most were im from abroad, whilst 
now the German market is firmly held, and there is an to 
all continental States, and even to. adel, In fact the to 
con put forward here is ase alt chiefly on the present state of 

the crisis in the iron trade having increased rates of 

wages and decreased rates of effective Cuil: per hottie last two 
ts being the more persistently urged because, as all the 
seat Se of effective work to wages has nat bean 6 out of 
—. As against d the maintenance of the import 
duty is as a counterpoise to the advantages g stated 
to appertain to manufacture in that country, ag against other con- 





Improvements oy ‘ Macuryes, William McIntyre Cran- 
yt orship-street, Finsbury, London. 
3000. Improvements in LusricaTinG APPARATUS, Samuel Osborn, Shef- 
field.—A communication from mas F. Stevenson, New York, U.S. 
3002. Improvements in LANTERNS — CanpDcesticks, William ‘Robert 
Lake, oo _ -buildings, ea communication from Jesse 
Edward Folk, ion, New York, U. 

30.4. An improved Ror. yy Encive to “x worked by atmospheric pres- 
sure, Jean Claude Blain, B en g, Paris. 








Improvements in machinery facturir 
Tense, and Meat Prates, Richard OF ee BEY Treforest, Gis: 
South Wales.—25th July, 1876. 


3008. mprovements in the mode of working Cut-orr Stipe VaLves, 
Robert Hempsted and William Watkinson, Grantham, Lincolnshire. 
3012. Im: ents in Acoustic TELEGRAPHS, Thomas Alva Edison, 
Menlo Park, New Jersey, U.S. 
es - Improvemen ts in Jomsine or Connectino Pipes, Henry Parsons, 


3016. A new method of and aj 


tus for TRANSMITTING WRITTEN Mes- 
me Henry Surrey. 


| of SUPPLING DyED Fasrics, Jean Périnaud and 
Justin Paris. 
3020. were AL in the construction of PortasLe Rattways and the 
stock and other a; to be used therewith, ay ~ 4 Edward 
Newton, Chaneery-lane, and communication from Paul Decau- 
— Paris. —26¢h July, ~ a 
the construction of Rotter SKaTEs, 


3022. Certain improvements in 
Willian: Kaye Crossby, 
3023. — in machinery for Mov.pine, Joseph Casstles, Bolton, 





3048. t. ee for Suapinc Suear, Abram Lyle, 
eae Dentresshine 

3050. An improved method of Pasranine Hare Sxins for articles of 
dress, Reichenheim, Bread-street, London. 

pher Burton, Rotherham, 


3053. Improvements in — or Revo.ution Inpicators, Robert Anthony 


2058. Improvements in SHUTTLES, Cc 
or' 


3054. Improvements in an ne Printina Presses, Charles Bucha- 
a New Kent road, Surrey. 


fart: 





e of ExpLosive Compounps, and 
the construction of apparatus to be employed therein, Edward Vincent 
Gardner, Berners-street, Oxford-street, London. —29th July, 187 


Inventions Protected Pe Six stents on on the Deposit of 
Complete Specificatio 
3148. Hypravuic Prope.iers for VEssELs, veel Gilman Caldwell, 
Baltimore, Maryland, U.8S.—9th August, 1876. 

3145. Improvements in apparatus used in the Pvrirication of Gas, 
Edmund Small Cathels, Montreal, Quebec, Canada. - 9th August, 1876. 
3183. An improved mode of UTILisinc TiN-PLATE SCRAPS or CLIPPINGS and 
waste articles made of tin-plate, Edward Andrew Parnell, Swansea, 

Glamo organshire.—1 llth August, 1876. 

3188. I in for B certain parts of Wire 
Fasreninos for BorrLe Srorrers, Henry Gardner, Fleet-street, Lon- 
don.—A communication from Henry William Putnam, Bennington, 
Vermont, U.8.—12th August, 1876. 

3207. An improved Puncn or Prosectite, William Robert Lake, South- 
- -buildings, London.—A communication from De-Lancy Ken- 

, Cornelius Henry Delamater, and George Hazard Robinson, New 

York, ’U. 8.—l4th August, 1876. 

$216. New orimproved apparatus applied to Orcans, Harmoniums, and 
other free reed instruments pha tuning same, Axel Richard Fate 
Hastepgiaen, London.—A communication from Mario Procopé, 8 
holm, Sweden.—15th August, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 

2733. Concrete WALLs and Buitpines, Joseph Mingay Tall, Belvour- 
road, East Dulwich, Surrey.—18th August, 1873, 

2697. ApverTisinc Desk or TaBLe, Benjamin Barcham Anthony, jun., 
Strand, London.—1l4th August, 1873. 

2699. ConpEnsING STEM, &c., Josiah Hampton, Lought igh, Leicest 
15th August, 1873. 

2704. ORNAMENTING Woop, Abraham Martin, Mortimer-street, Cavendish- 

uare, London.—15th August, 1873, 

2710. SpeED REcuLATING APPARATUS, Laurance Hill, Glasgow, Lanark.— 
15th August, 1873. 

2727. Looms for Weavinc, Mason Pearson, Little Horton, Bradford, York. 
—18th August, 1873. 

2735. KnittiInc Macuinery, Robert Sim, Stewarton, Ayrshire, N.B., 
and James Anderson, Leicester.—18th August, 1873. 

= Bast FURNACES, Jonathan Green, Brymbo, Denbigh.—2lst August, 





2782. Optarntnc Motive Power, Louis Marie Brachigny and Jules Emile 
Deschamps, Rouen, France.— 22nd August, 1878. 

2790. TREATMENT of NITROGENOUS Marrers, William Crookes, Morning : 
ton-road, Regent’s Park, London.—23rd August, 1873, 

2461. ELECTRO-MAGNETS, William Edward Newton, Chancery-lane, London. 
24th October, 1873. 


2749. Stoves, James Musgrave and Thomas Foulkes ngs, Ann- 
street Ironworks, Belfast, Antrim.—20th August, 1873. 

2729, TREATING SPENT OXIDE of Iron, Joseph William Freestone, Dalston, 
— end John Humpbhris, Little Ilford, Essex. —18th August, 

2818. Looms, George Hodgson, Bradford, York.—27th August, 1873, 

2741. ENvELoPE FoupIna MACHINE, Josiah Montague Goodall, Camden 
Town, London.— mp tote S 1873. 

2788. ILLumrNatine Roors, ey Hyatt, Gloucester-gardens, 
Hyde Park, London.—23rd Joon 





Patents on which the Stamp Duty of £100 has been Paid. 

2457. Locomotive Enornes and Carriaces, Robert Francis Fairlie, 
Victoria-chambers, Westminster.—17th August, 1869. 

2759. Lockixa Doors of Sares, &c., Henry Royall Minns, Stapleton- 
road, Bristol.—22nd , 1869. 

2487. Wepine or Unitine PLATES, Toes, &c., a Seddon Suther- 
land, Clayton-square, Liverpool.—20th A 

2589. ABSORBING, TORING, and Uttiisina the ecg of Recor of Orp- 
ae, Alexander Moncrieff, Culfargie, Perth, Scotland.—27th August, 





Notices of Intention to Proceed with Patents, 
1480. Situwwe Vatvegs, Alfred Strong, Finsbury-square, London.—A com 
PE nays from E Schleh.—7th April, 1876. 
8. Reouiatine the Tension of the Warps in Looms, William Mark- 
Tok mpstall Bridge, Chester.—10th April, 1876. 
<= _— Rixes, &c,, William Henry Alford, Ventnor, Isle of 


1530. Steam GENERATOR, William Cooper, Manbey Park-terrace, Maryland 
Point, Stratford. 
= STOPPER Appiiances, Nicolai Fritzner, Berlin, Prussia.—11th April, 


1554. BuItpixa, William Smale, South Lambeth-road, Surrey, Edward 

gre Agar-street, Strand, and Walter Thomas Farthing, Blooms- 
so urt, Holborn, London 

= oTIVE PowER ‘anor, Nicholas Proctor Burgh, Cornhill, Lon- 


1st "Geneseueninns ee Benpine SHartine Tuses, &c., William Robert 
Southampton-buildings, London.—A communication from 
1569, Char Tans WA ae Gog Tahert Newton, Si 
EGULATING WATER, try rt New’ our-street, 
Hyde Park, London. = 
wri. Rotary Enxorne, Pierre Samain, Rue de la Fidélité, Paris, 
1576. Writinc Macuiye, William Edward Gedge, Wellington-street, 
trand, London.—A communication from Ernest Recordon. 
1579. ANCHORS, Thomas Anthoney Swinburne, Torquay. 
1583. Backinc up Fiat ELEcrrotyPino SHetts of hee or of 
Typez, James Dellagana, Saint John-street-road, Londo: 
= Sicnatuine, &c., Charles Stewart, Islington,: rn —13th April, 


6. 
1593. Suppiyine Water to the Tuveres of Furnaces, James Frew, New 


ains, Lanark. 
1595. Tosacco, Frederick Pemberton and John William Gibson, Dundalk, 
Louth, Ireland. 
1596. Mixixo Cocoa, &c., John Hooker, Upper Thames-street, London. 
1597. PRESERVED MLK, John Hooker, Upper Thames-street, London. 
1601. Excactno Trocks, &c., John Gilmour, Glasgow, Lanark. 
1603. Lamps, James Hinks, "Joseph Hinks, and Richard Ford, Birming- 
ham.—15th April, 1876. 
1608. Sreerinc Snips and Boats, Johnston Russell, Eagle Lodge, 
Limerick, Ireland. —lith ~~ 1876. 
1619. eS Lygs, ome ~ illiam Spalding and William Laughton, 
1637, StaMPING aoe Mvak 10h Apri ae Macuings, William Dawes, Kingston-grove, 
1648. Sarety VaLves, Hobert Fi Findlay, Glasgow, Lanark. 
a Romy oad Carl Pieper, Dresden, Saxony. A communication from 














Avueust 25, 1876. 
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1654. ORNAMENTAL TEXTILE Faprics, William Morgan-Brown, Southamp- 
ton-buildings, Londun.—A communication from Samuel 4 

1655. Maxine We.pep Toses, David Gardiner, Govan Tube Works, 
Lanark,—20th April, 1876. / 

1681. Heatina Tea and Corrge Pots, George Ager, Wellin on-road, 
Stoke Ne . London. 

1685. Dico1ne or Lirtine Potatoes, Thomas Soutar Bisset, Marlee, Blair- 
gowrie, Perth. 

1692. Winpino, &c., Edward Edwards Colley, Doddington-grove, Ken- 
n k, Surrey.—2ist April, 1876. 

1707. Mintxe Macuines, Herbert John Haddan, Strand, London.—A 
communication from Francis M. Lechner, Francis U. Sessions, and 


bg oa A. Jeffrey. 

1717. Teastne, &c, William Fenton, Batley Carr, Dowsbury, York.— 22nd 

April, 1876. 

1741. Axces, William North Morrell, Knaresborough, York. 

1743. Foo Signats, Joun Richardson Wigham, Capel street, Dublin.— 
25th April, 1876, 

1773. SuLPAHUROUS Acip Gas, Edward Beanes, White House, North Dul- 
wich, Surrey. 

1775. Guass Furnaces, Horace Alonzo Blunn, Kilnhurst, York. 

1779. Inprrect-actine Governors, Carl Pieper, Dresden, Saxony.—A 
communication from Johann Georg Bodemer. — 27th A prit, 1876. 

1788. Fine-arMs, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from La Suciété Industriell Suisse —28th April, lois. 
18z1. Sewinc Macuine, Hector Auguste Dufrené, Rue de Fidélité, 

Paris.—A communication from Monsieur Jose Ribeiro Vieira de 
Casiro, 
1826. “Rd LeaTHER Strips, George Pratt, Southsea, Hants.—1st 
May, 1876. 
= a aaatne James Hirst, Britannia Works, Halifax, York.—4th May, 
876. 


1936. Stay Busks, George Lewis and Edward Smith Lewis, Warwick- 
square, Newgate-street, London.—9th May, 1876. 

2000. Fitrertyc Reservoir, William Morgan-Brown, Southampton- 
buildings, London,—A commu ication from Frangois Chanoit. 

2001. Puxiryine Spirits of TurPentine, William Morgan-Brown, South- 
ampton-buildings, London.—A communication frum Louis Joseph 
Durox.—12th May, 176. 

2008. Fastentnas fur Souitarres, &c., Henry Yarndley, Birmingham.— 
13th May, 1876. 

2050. Se_¥-cLosinG VaLves, William Morgan-Brown, Southampton-build- 
ings, London, —A ication from Ferdinand Behr and Eugene W. 
Lippert.—16th May, 1s7%. 

2147, Treatine Spent Oxipe of Iron, Friedrich Wilhelm Bernhard 
Mohr, Love-lane, Eastcheap, London.—:0th May, 1876. 

= “OS Pomes, John North, Southington, Connecticut, U.S.—12th 

‘ure, 1876. 

£605. wowERING, &c., Godfrey Giovanni Laurance, Newport, Fife, N.B.— 
24th June, 1876. 

2651. Treatinc Woop E lward Thomas Hughes, Chancery-lane, London. 
—A communicatiou from John Bennington Blyth.—27th June, 1876. 
2694. Srarcu, Thomas Henry Gray, Graut-road, Clapham Junction, 

Surrey.—30th June, 1876. 

2736. Furnaces, William Robert Lake, Southampton-buildings, London. 
—A communication from Henri Herrinschmidt.—4th July, 1876. 

2783. SHorina Horses, &c., James Whiteford, Greenock, Renfrew, N.B. 
—8th July, 1876. 

2862. Hanp Sienat Lamps, Samuel Wilson Clark, Upper Thames-street, 
London.—13th July, 1876. 

2896. CoupLines, Samuel Partridge, Darlaston, Stafford.—14th July, 1876. 

2¥68. Setr-actine Pump INJector, William Morgan-Brown, Southampton- 
as ry = London.--A communication from Horace Uhiazzari de Torres. 
—21st July, 1876. 

3025. Marine Steam Evnoines, Henry Burgess Young, Brixton, Surrey. 
—27th July, 1876. 

3034. Ratsino, &c., Thomas Arthur Dillon, Lower Sherard-street, Dublin. 

3039 VENETIAN BLinpbs, Charles Thomas Wood Piper, Plymouth, Devon. 
—28th July, 1876. 

ae Seapine Suaar, Abram Lyle, Greenock, Renfrew, N.B.—29th July, 

6. 








3063, Winpvows, William Chalmers, Perth, N.B.—81st July, 1876. 
3079. Srays, &c., William Thomas, Cheapside, London,—lst August, 


1876. 
= Wasuina, &c , Sydney Ellis, The Newarke, Leicester.—2nd August, 


76. 
3143. Hypravutic Propetters, George Gilman Caldwell, Baltimore, 
Maryland, U.8.—9th August, 1876. 
3183. Utitisine Tin-pLate, Edward Andrew Parnell, Swansea, Glamor- 
gan.—llth August, 1874. 





All having an interest in any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one daya of 


ts date. 





3968, 6d.; 4118, 1s. 4d.; 4124, 8d.; 4134, 1s. 8d.; 4151, 28, 4d.; 4168, 4d.; 
4176, 8d.; 4222, 1s.; 4z24, 8d.; 4240, 8d.; 4258, 1s. 6d. ; 4256, 8d.; 4263, 10d.; 
4273, 18.; 4293, vs. 6d.; 4309, 10d.; 4810, 1s, 6d.; 4318, 8d.; 4342, 18.; 4856, 
10d.; 4400, 10d.; 4402, 8d.; 4403, 10d.; 4414, 1s.; 4418, 8d.; 4428, 10d.; 
4437, 1s.; 4452, 18. 6d.; 4493, 8d.; 4541, 4d.; 1, 4d.; 8, 6d.; 7; 6d.; 8, 4d.; 14, 
6d.;'15, 18.; 16, 6d.; 17, 6d.; 22,4d.; 24, 6d.; 25, Gd.; 28, 4d.; 32, 4d.; 33, 
4d.; 85, 6d.; 36, 4d.; 87, Sd.; 47, 4d.; 52, 6d.; 54, 6d.; 57, 6d.; 58, 6d.; 59, 
6d.; 60, 6d.; 93, 6d.; 94, 6d.; 102, 2d.; 103, 2d.; 107, 2d.; 124, 2d.;'128, 2d.; 
130, 2.; 188, 4d.; 142, 10d.; 143, 2d.; 144, 2d; 149, 2d.; 154, 2d.; 161, 4d; 
168, 4d.; 168, ad.; 168, 2d.; 160, 2d.; 172, 2d.; 174, 2d.; 198, 2d.; 240, 
4d. 


List of Specifications published during the week ending 
Toth August 1876- 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price —_. Sums exceeding 1s. must be 
remi! by Post-office Order, yable at the Post-ollfice, 5, High 
diolborn, to Mr. H Reader Lack, her Majesty’s Patent-office, Houtn- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


300. Sewimc Macuines, N, P. Stockwell.—Dated 25th January, 1876. 

The said invention relates to improvements in sewing machines, 
whereby the inventor is enabled to adapt the same for performing 
various kinds of work which cannot be performed by ordinary sewing 
machines, and which no mechanism heretofore known has effected in a 
satisfactory manner. The said improvements will render the machine 
very efficient and convenient for sewing or stitching in all cases where 
the shape or make of the article to be sewn or stitched rm og the 
stitching to be varied in its direction, but will not permit it to be turned 
around or adjusted into various positions to follow the direction of the 
feed, as is necessary in ordinary machines. 

301. DistitLery Masu, W. R. Lake.—Dated 25th January, 1876. 

This invention relates to a process of | ab poet distillery mash directly 
from grain or raw potatoes. The principal advan of this invention 
are its simplicity and cheapness, rendering superfluous all corn kilns, 
mills, corn cleaning and sorting machines, and potato boilers. Moreover, 
it completely prevents the formation in mesh of flour clods, as well as 
raw agglomerations of potatoes and the stickiug of raw particles of 
starch to tne corn husks, which commonly spoil the wort and obstruct 
the distilling apparatus. 

302. Manuracturinc Bats ror Porrers, 7. G@. Green.—Dated 25th 
i. 1876. : 
To avoid the necessity for skilled labour, and to avoid the producti 


$06. Fire-ticuters, J. Templeman.—Dated 26th January, 1876. 
body Piroligh consists in attaching utd ng Fa ae surface or 
ty) ters, one or more projec’ leces of a richer or more 
inflammable material, My rice @ corresponding hollow part, 
slightly larger on the opposite side to facilitate the packing of the fire- 
ters into smaller space, by enabling the projecting parts of one lighter 
to fit into the hollow part of another; these fay ate lighters being 

tightly inserted into holes formed for them in fire-lighters. 

307. Storrertne Borties, J, Lewis.—Dated 26th January, 1876. 
dengue, eek ox can tas, Wels toda Weta Tas a ange, ad 
on; oval, or egg shape, en e same shape, and the 
pe section circular. This stopper is to be of hard white vulcanite, 
wood, glass, or other hard subst . ded by an elastic ring made 
of india-rubber, or of vulcanised india-rubber, or other elastic material 
—_— than the ne2k of the bottle, inserted into a ve cut around the 
middle of the length of the stopper, and which stopper with the ring on 
it when inserted into the bottle falls to the bottom of such bottle, and then 
enables the bottle to be filled by aerated liquids, the gas in which is 
sufficient to force the sto, and ring to the neck of the bottle and hold 
them there, thus effectually securing the liquids and gases. By depress- 

ing the stopper by the finger the contents of the bottle can be drawn. 

808. Toprine, TAILING, AND Lirrina Turwips, J. Thom and J. Constable. 


—Dated 26th January, 1876. 
The various details impl t are attached toa light frame 
a to be drawn by one or more horses and mounted on three wheels, 
two of which are near the back end, and serve through suitable gearing 
to give motion to revolving knives for the topping operation, and to a 
revolving hoe or fork piece for lifting the turnips. A piir of curved guide 
blades are fixed at the front end of the implement to gather the shaws 
or turnip tops to the middle, and just behind these guide blades there 
are two vertical shafts carrying horizontal knives which cut off the tops 
or shaws. e knives can raised or lowered on their shafts whilst 
rotating therewith. 

309. Fcoors, J. A. R. Morison.—Dated 26th January, 1876. 

This provisional ification describes a board flooring covered with 
vulcanised india-rubber sheeting which is ted thereto. 
$10. Sream Borters, R &. Shill.— Dated 26th January, 1876. 

In carrying out these improvements the inner, or that surface of the 
boiler subject to the direct heat employed, is provided with a number of 
bent or other suitably formed tubes, adapted by their form to cause 
circulation through them of the water contained in the boiler, and the 
improvements consist in applying these tubes to a plate or plates, capable 
to) ly 1 and repl t for repair or otherwise. For this pur- 
pose the internal passage or flue of the boiler is connected to the outer 
case’ or shell by flanges and screw and nut, or other suitable connections, 
and the plate or plates carrying the tubes referred te for facilitating the 
flow of the water whilst being heated in the boiler, is or are connected to 
the surrounding parts by correspundizig screw bolts or other fastenings. 
These parts may be repeated in some cases. Boilers of the character 
described are applicable for heating by the flame of jets of gas, as well as 
by the combustion of , coke, or other fuel. When the heat obtained 
is by the consumption of fuel the fire-bars may be formed tubular and 
laid transversely, so as to communicate sideways with the respective side 
water-spaces, and to facilitate the flow of the water through these bars as 
heated they are inclined from one side surface to the other, or some are 
inclined in one direction and some in the opposite. 
$11. Cor Tuses, W. M. Brown.—Dated 26th January, 1876. 

This invention consists in making the cop tube with holes or perfora- 
tions in it, into which the yarn entering, causes the cop to adhere firmly 
t» the tube or to the shuttle spindle ; the cop tubes are also split up their 
entire length, and are also fitted with outward lugs, or even made of 
wire or wire cross coiled. 

312. Conpensers, C. Mace.—Dated 26th January, 1876. 

This invention has mainly for its object to enable the steam boilers of 
marine steam engines to be supplied with feed water at a high tempera- 
ture, and containing but little saline matter, without the inconveniences 
arising from the use of tubular surface condensers. 

818. Anitine Dyes, J. Wolff and R. Betley.—Dated 26th January, 1876. 

Tris invention relates to the production of a series of dyes from aniline 
with or witbout toluidine. The colouring matters produced according to 
this invention are soluble in water, and in acic.ulated water, and are 
capable of dyeing wool, cotton, and other fibres in dark shades, such, for 
example, as bluish black and grey, violet, black, and grey, and in all the 
different shades of black and grey. 

314. Tuns, B. Shaw.—Dated 26th January, 1876. 

This relates to means for fastening on the lids of such tubs, and con- 
sists in a cross bar, which turns on a screwed stud fixed in the centre of 
the lid, the ends of said cross bar Snag kgs underneath lugs fixed to 
the sides of the tub, and by inverting the screwed stud the lid is pressed 
firmly on to the tub. A washer of india-rubber or other flexible material 
is placed between the lid and tub, and assists in rendering the joint tight, 
so that the escape of fluid or noxious gas is prevented. 
$15. Morive Power Enaing, L. G. Lévy.—Dated 26th January, 1876. 

This engine fulfils all the requi its of small facturers an 
home-workers, inasmuch as sufficient power can be economically obtained 
for working sewing machines, small tools, and all descriptions of appa- 
ratus or machines requiring a comparatively small amount of power to 
work them. The several mechanicul parts and details of the engine are 
all mounted on a metal frame or case, having hinged.doors or covers, and 
in the interior of the case are _ several helical springs enclosed in 
boxes or barrels fixed on spindles or shafts working in bearings in the 
case or frames. 
316. Rotuer Skates, B. S. Weston.—Dated 26th January, 1876. 

The axles are inclined upon a di 1 bolt, and kept central by means 
of a V-shaped piece of metal attached to the foot-board, and another to 
the axle, working oe and acted upon by an adjustable spring. 
by hinging the whole upon the foot-board at one end, and by placing a 
spring at the other attachment, or otherwise to diminish the vibration. 
$17. SHow-carp Frames, A, Reeves.—Dated 26th January, 1876. 

This invention has for its object the manufacture of a cheap frame, in 
substitution of those frames now generally used for advertising and 
other purposes. This frame is composed almost wholly of paper, and 
pressed into shape while the material is wet or in a pulpy state by means 
of embossing , the configuration being in some cases formed by 
means of steel or other metal dies. The only other material used is gum 
or glue, or other suitable ingredient for stiffening purposes. 
$18. Prerparina Meta Piates, 7. Beeley and A. Muir.—Dated 26th 

January. 1876. 

This invention consists in performing the operation of thinning down 
by machinery when cold, thereby leaving the metal in its original state, 
and uninjured by irregular and partial heating. The machinery employed 
consists of —_ edge planing machine combined with one or more 
shaping machines. 

319. ee Oveaainous Szeps, A. B, Lawther.—Dated, 26th January, 
1876, 


This i ti ists in a hine for mixing, moistening, and 
heating oleaginous seeds, comprising a steam jacketed reservoir, or 
vessel, and hollow revolving perforated stirrer arms. 
$20. Ramtway Brakes, 7. Temple.—Dated 26th January, 1876. 

The brakes throughout the train are actuated by a small steam 
cylinder, and piston on the roof of each carriage, supplied with steam 





























from the locomotive by a steam pipe. To bridge over the s existing 
between the carriage, and to make pipes self-coup and dis- 
connecting, a novel ar t The ed pipe from 
the first carriage lescends from the roof at the end and terminates in a 


strong but short flexible tube, which is joined and made steam-tight to 

a special casting sliding horizontall; 

spiral spring, between the back of the frame and the tail end of the cast- 

ing, keeps the vertical face of the said casting extended outward to meet 

that of the next carriage, which is fitted in a similar manner. The 

vertical face of the cast: ly formed to meet the 
i a) 





of articles of undue or unequal thickness or thinness, the inventor takes 

a cylinder of clay as it leaves the pug mill and delivers it on to an 

inclined bed composed of rollers arranged transversely, which rollers 

may if desired support an endless travelling apron. 

303. Sream Borers anp Air Heatinc ArracuMents, A, V. Newton.— 
Dated 25th January, 1876. 

This invention includes two general divisions, one of which relates to 
the heating of the air before it is introduced to the furnace of a steam 
boiler, for the pu of promoting combustion in the furnace or for 
supplying heated air for other —— and the other of which relates 
to the steam generating parts or devices of a steam boiler. These two 
general divisions are sub-divided to include peculiarities of con- 
struction as regards steam boilers and air hea attachments thereto. 


304. Enasiinc Persons To Travet on Foor with INCREASED Speen, H. 
. Price.—Dated 25th January, 1876. 

The invention consists of a plate of iron cut to the form of the heel and 
pond A ph anon shoe, and ee Se and which ang fo we is 
pro’ wo springs upon Ww! e person using the invention 
treads, and is therebyjenabled to walk with increased speed and ease. 


— Ss For Raitway Crossinas, 4. M. Clark.—Dated 26th January, 


oy be , and 
q) ts of its office, having a funnel-shaped aperture in the centre 
communicating with the aforesaid flexible tube, so that when the fore- 
most carriage is braked, or its velocity retarded, the following one closes 
up to and forms a connection with the steam pipe of the first-named 

means of the funnel-shaped a) , Which admit of any 





moderate deviation in the vertical and h tal lines of the 
and surrounded by a broad fi or face, effectually 
escape of steam from any portion of the one aperture which is not in 
direct communication with the other. There is a duplicature of cylinder 
and piston to allow the 1 tive to ttached to either end of the 
train, or any to be reversed without interfering with the due 
working of the whole system. 
$21. Sewine Macuines B. J. B. Mills.—-Dated 26th January, 1876. 

ving pho Serer rene oo in = aoe + adene the ttl " 
ha’ a n , wreciprocat or uttle, an 
a four-motion — and a take-up, and the invention consists in im) 
therein in the accessories thereof. 


vent the 





prove- 
ments 
822. TREATMENT OF AMMONIACAL AND PuHospHate Compounns, H. Y. D. 
8cott.—Dated 26th January, 1876. 
The object of this invention is the of concentrated manures 
from foecal matters and nitrogen com: and insoluble phosphate, in 
an economical and inoffensive manner for the manufacture of manures. 





The invention consists cutie counter-bal d gates, ited 
on hollow standards at opposite sides of crossing, and also, if desired, 
on both sides of the railway, with or without gates to close the line when 
the crossing is open, and other for closing the footways; the 
said so connected one person can readily open or 
close those on one or both sides of the railway simultancously or 
independently. 





The p adopted in attaining these ends consist, First, in rende 
the solids of focal and ni! offensive compounds harmless, an 
these into a ition in which their tenacious retention 





cess. Thirdly, in applying further mathods for the recovery of the 
ammonia which may still remain in the clarified liquid which results 
from the first process. ' 

823. Mortistnc Macuines, 7. E. Craven.—Doated 26th January, 1876. 

This invention consists in a novel me hod of connecting the hand lever 
of a mortising machine to the part which carries the spindle of the cutter 
or chisel, which hand lever is so made as to form, by one or more parts, a 

le lever, to which is jointed the upper end of a le link, the lower 

end of which ‘le link is jointed toa part called a ve or socket, and 
through which sleeve or socket the cutter spindle passes; the action of 
this combination of hand toggle lever and link being such as not only to 
produce the requisite vertical motion of cutter or chisel, but to give an 
power to the cutter or chisel as it penetrates deeper and deeper 

into the material operated upon. The part which carries th» cutter 
spindle and fulcrum of the hand le lever is made adjustable in order 
to determine the regularity of the depth of mortices when not required 
to pass through the material opera upon, and also to suit the various 
depths of material that may be required to be operated.upon. The cutter 
sp die is so attached to the sleeve or socket as to admit of an adjustment 

the angular position of the cutter or chisel ; this isdone by means of a 

itable handle ted to the spindle, having a catch which takes into 
notches provided for that pu: at one end of the sleeve or socket, the 
catch being actuated by a helical or other suitable spring, ient 
means wing fav provided for moving the material operated upon so as to 
determine the length of mortises required. 

324. Locks anp Botts, EF H. Thomson.—Dated 26th January, 1876. 

This consists essentially in ene air at pressure above that of the 
atmosphere, or a partial vacuum eé 
piece at the sendiag end and chamber at the ng end, these being 
connected by a tube—to operate lock, bolt, and like mechanism. 

325. Travecuina-Traversinc Macuinery, J. EB. Skiilicorn.—Dated 26th 
January, 1876. 

This relates to travelling or traversing cranes or hoisting apparatus. or 
both, receiving motion from a stationary engine through an endless 
travelling band or its equivalent or through a rotating shaft. The object 
is to prevent undue strain being thrown on the working parts. To carry 
these improvements into effect, the inventor employs, in combination, 
one ur two pulley shafts receiving motion from tue endless band or its 
equivalent or from the rotating shaft, and two or more cross shafts 
provided with belts and pulleys. The cross shafts give the motion to the 
machinery. 

826. Sacks, H. P. Garland.—Dated 26th January, 1876, 

The said invention relates, First, to a novel method of making sacks 
and bags of coarse woven fabric such as are used for the storage and 
transport of grain, flour, and other like materials, and other sacks, bags, 
and similar articles. By this invention the inventor -produces sacks or 
bags greatly superior to those heretofore made, and reduces the cost of 
their manufactu:e, 

327. Transmittina Motion, J. Buchanan —Dated 27th Januaiy, 1876. 

The features of novelty which coustitate this invention are, the means 
or apparatus arranged or constructed and employed for the several pur- 
poses as set forth. 

328. Lirtino Vessets Out or THE Water, J. W. Wilson.—Dated 27th 
January, 1876. 

According to this invention two rows of caissons are erected on a fore- 
shore, with a cradle between them suspended by chains or ropes passing 
over pulleys and attached to tanks that descend within the caissons when 
they are charged with water from a reservoir sufficient tooverbalance and 
raise a vessel on thecradle. Gauges indicate the quantity of water in the 
tanks which gives the weight of the lifted vessel. For lowering the 
vessel, valves are opened permitting the water to flow from the tanks 
into the caissons, whence it is pumped back to the reservoir, 

329. eae AND Wasuine Fruit, 7. Wood.—Dated 27th January, 
187 














0. 

This relates to the application of an improved rubber to such apparatus 
applicable to the operation of dressing or washing fruit. 

330. Preventine Incrustation, W. Murdoch, H. H. Ault, and W. 
Knowles.—Vated 27th January, 1876. 

This invention has for its object the removal and prevention of incrus- 
tation in steam boilers, pipes, tubés, tanks, and other hot water apparatus 
by meaaa of a composition, consisting of about equal parts of sand and 
sawdust combined with ground glass, mica, and a small proportion of 
horse manure, These materials are well mixed together, and are for con- 
venience made up into cartridges or packects about Yin. long and lin. in 
diameter ready for being introduced into boilers, tubes, tanks, or other 
hot water apparatus coated with scurf or liable to become incrusted with 
impurities. 

831. Stirrup, 7. Switzer.—Dated 27th January, 1876. 

Sole plate of non-conducting material and preferably rubbed surface. 
$32. Learner, J. Harrington.—Dated 27th January, 1876. 

The invention consists, First, in a mode of giving to artificial leather 
greater body, and in making the back thereof have a greater resemblance 
to the back of real leather. The invention consists, Secondly, iu a mode 
of preparing real leather in order to enable it to retain any embossed design 
given thereto by blocks, dies, or rollers. 

338. Turnstives, H, Bezer.—Dated 27th January, 1876. 

This invention has reference to the construction of reversible double or 
single turnstiles, that is to say, to turnstiles which will allow of persons 
passing through them in both directi And the impr ts co: 
of an improved combination or arrangement of the parts whereby the 
mechanism is much simplified and more particularly of a peculiar con- 
struction and action of cams ; also of apparatus or mechanism connecting 
the turnstile with the counting or registering apparatus in such manner 
that each movement of the counter is completed before the completion of 
the cor di t of the turnstile, the counter being to some 
extent self- ig, thereby uvoiding the necessity of the turnstile 
going further or even up to its quarter revolution in order to insure 
proper registration, and also insuring that in the reverse movement the 
pawl is carried past its tooth before the completion of that quarter revolu- 
tion, and is therefore compelled to act at the next forward movement. 
334. Perrervat CaLenpeERs, J. Fisslthaler.—Dated 27th January, 1876. 

The features of novelty of this invention consist in a plate having on 
its surface, engraved or printed, a table representing the days of the 
month in vertical columns, and arranged in such a manner that by simply 
pushing a stud or small knob or other similar contrivance, the day of the 
week which is engraved or printed on the article itself, or on separate 
tablets, or small bars, is shown, or the inventor can use a roller whereon 
the date and the day of the week is indicated, and this being continually 
performed gives ly the date, day, and month of the year. 

335. Currine, Paria, anD Dressina Linseep Cake, 4. B. Lawther.— 
Dated 27th January, 1876. 

This invention relates to apparatus for cutting and dressing the edges 
of linseed cake and other like subst and ists of a novel form 
and combination of mechanism whereby the cake is made to travel on a 
table past rotary cutters which operate on and dress the ends of the cake. 
The cake is then made to travel laterally on the same table, so as to pass 
cutters which dress the sides of the said cake. 

336. Compressine Air, A. M. Clark.—Dated 27th January, 1876. 

The invention coi in the employmert for compressing air of a 
piston in the receiver for ey =| that of the air pump, wherety air 
may be com with but a slight expenditure of force sufficient to 
overcome friction. As applied for working an engine of any kind, the 
latter will itself compress the air without appreciable loss of power. 

338. Frxine Stereo Pirates, B. B. Morris.—Dated 28th January, 1876. 

This screw bar possesses the following new features: First, save for 
certain small holes, a solid surface wiil be presented to the stereo plates ; 
Secondly, holes drilled in the screw base and ta; for screws ; Third! 
the poe he which fasten the stereo plates on to the screw base Prmmaten | 
will be screwed down to the screw.base itself PP ineans of screws 
inserted through the catches and screwed into the said tapped holes. 
339. Fioors, A. 7. Tirewell.—Dated 28th January, 1876. 

This invention consists in fi the floor of skating rinks of marble 
laid in plaster upon a smooth bed of concrete, by which a firm and durable 
gliding surface is obtained for roller skating. 

340. ae Lever Sunraces, A. Walker.—Dated 28th January, 


6. 
A stand clamped to the cabin table, # disc rests thereon with a kind of 
double rocker joint, and is counter-balanced below. 
341. Sawina Macuines, J. Richards.—Dated 28th January, 1876. 

Saw blades held in a ——— guide, the free end working in a 
guide. Hi frame with fan. Brake connected to strap-shifting 














iw 
t:) 


342. Carponic Acip, W. Cowley.—Dated 28th January, 1876, 
provisional describes, a 

voir cues taiedigt tat to, Secon: @ genera 

limestone ; , an automatic auaing an for regulating supply 

of acid ; seer. ° yee or cylinder connected to 

Siay be tnben for any purpose required ; Gixiily,, © portable eylindss’ ot 

; a 

meval in lieu of bottles, aes ; Py 

oem. oon B. Berry, 8. Emsley, and 8. Smith.—Dated 28th January, 
This invention relates to 


— Under or on py ayn bw blower 
a main pipe length 
on are flat conical - oe onlisdien 
roller, producing a sufficient gust of wind to lift and 


ected in either case by compressing - 
t tnati 
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Avewust 25, 1876. 








the ited to the front ‘ di 
yn Same an pg Sipe Bhd ny Baw pf Bam my ne | 
a main pipe feeding the air conductors of the spinning machines ina room 
or rooms. 


om. Swirt Beantses, J. W. Grayson and W. H. Hardisty.—Dated 28th 
6. 


‘ 
Cir attached to framework carrying disc or wheel with 

boss for reel shaft, ing portions in bracket and reel teing 

hollowed out to receive und support the reel while the endless band 1s 

being taken off. 

345. Fasrics, R. Rowley.—Dated 28th January, 1876 

This invention has fur its object the production of looped or knitted 
fabrics having vertical stripes in a more efficieut manner and with 
greater facility than here*ofore, and it is applicable to hi of the 
« construction, both circular and otherwise, and employed in the 
knitting of work of either a plain or ribbed character. In order to effect 
this ob; les are ployed of a ped or bent form with a 
1 pression in conjunction witb plain needles of the ordinary 
or other suitable description, and these two sets of needles are arranged 
in number and position according to the width of the stripes 
interval between the same. A second or additional feeder is further 
employed tor the supply of the thread of the required colour for the pro- 
duction of the vertical stripes. 

346 Cnarcine Heavy Gowns, R. C. Smith.—Dated 28th January, 1876. 

The features of novelty which constitute this invention are, the 
arcangements and constrnction of apparatus by which proj2ctiles are 
loaded into heavy guns in the manner described, the said apparatus 
constituting an abutment from which the force employed to insert the 
charge acts. . 

347. Securninc tee Ifanpies or Brusnes, W. Garner.—Dated 23th 
January, 1876. 

The inventor makes sockets from any metal or suitable material, and 
fixes them on the back of brushes and other similar articles, and to the 
handles, for the purpose of securing the handle to the brush or similar 
article. The sockets may be solid or adjustable in one piece or in several 
segments. 

348. Mirrors, W. KR. Lake.—Dated 28th January, 1876. 

This invention relates to a mirror or looking glass provided with 
— or wings which are rendered movable by means of suitable joints 
or 
329. Stream Enctnes, J. Penn.—Dated 23th January, 1876. 

The object of this invention is to construct steam engines for marine 
use, which will combine economy in ordinary use, with the capability on 
emergency of greatly increasing the power. 

350. Horse Rakes, WW. Wilson aad J. Battersby.—Dated 2th January, 
1876. 

The features of novelty in this invention consist in mounting each of 
the wheels of horse rak2s upon an independent stud capable of sliding up 
and down, and being secured at any required height in vertical grooves 
formed in the framework of the machine according to the purpose to 
which the rake is applied, and the nature of the grouni to be operated 
upon, 

361. Damtixe Macowes, W. Clark and J, Clark.—Dated 28th January, 
1876. 

A central pillar supporting a strong circular table on which the work 
ix made secure. One or more arms radiating from, and supported by, 
the said pillar around which the arms swing when it is required to alter 
tue horizontal position of the drill. A larger bevelled cog wheel actuated 
by any ordinary means from the prime mover, revolves freely round the 
pillar, and gives motion to one or more similar, but smaller, wheels that 
are keyed to shafts running the whole length of each radial arm, and 
transmit motion thereby toa vertical shaft by means of mitre wheeis. 
The vertical shaft is supported by, and works in a vertical standard 
which is placed on the upper surface of that portion of the arm that 
extends beyond the circular table. The position of the standard from 
the centre of the table, or from the face of the work, may be adjusted by 
a screwed spindle on the radial arm working ina box-nut fixed to the 
undeiside of the said standard, when by turning a hand-wheel at the 
outer extremity of the arm, the standard, and with it the box in which 
the tool is mounted, is made to move to or from the work. ‘The box 
works by similar means up and down guides in the standard, and as the 
box is sc adapted as tocdmit the drill working atan angle, the tool is 
always at right angle to the surface of the work. Ordinary appliances 
are fitted to the standards to keep the tools up to their work and to put 
them out of or into gear. Oa motion being given to central wheel the 
whole system is set to work. 

352. Sewino Neepues, A. V. Newton.—Dated 28th January, 1876. 

‘ The body of the needle is formed with the ordinary triangular tine at 
its lowerend The head of the needle is made on the front side with a 
ridge on a line and corresponding with the front ridge of the tine, 
whereby the passage of the head through the cloth is facilitated as it 
follows the exact incision or hole made by the tine. The eye of the needle 
is drilled in ordinary manner. 

353. Harmonium Treapves, J. Browning.—Dated th January, 1876 

This invention consists in applying i links or other means to 
the treadles, so that each treadle acts on the bellows alone or combined. 
354. Rops, Bars, Piares, Beams, and Girpers, B. J. B. Mills.—Dated 

28th January, 1876. « 

By using steel of the character known as chrome steel, or steel having 
chromium in a metallic state combined therewith, the difficulty hitherto 
experienced in regard to welding is obviated, as the two metais may be 
successfully welded together by rolling or working them into any form in 
which wrought iron can be worked in rolls or forges. 
$355. Harpenine Woon, A. M. Clark.—Dated 28th January, 1876. 

Tae invention consists in hardening wood by frst eliminating all the 
soft matters by boiling or steaming, and then filling the pores with glue 
and compressing the wood, so as to form it into a solid mass of great 
density when dried. 

















THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


SCARCELY so much is being done this week in this district as in 
the two or three weeks in the buying and selling either of pig 
or finished iron. Firms extensively engaged, as mill and forge 
proprietors, have to wait before they can set the mills on for an 
accumulation of small orders—a considerable order being now 
almost a rarity. The firms in question are not the producers of 
the best Staffordshire iron, though they have an old-established 
name for the making of iron of a fair quality, and it is well known 
that they are not indisposed to meet the views of the purchasing 
market. The business doing is of a very hand-to mouth character. 

No buyer of finished iron seems yet to have made up his mind 
that he shall not be able to purchase on terms more in his own 
favour than those which now regulate transactions. And there is less 
inclination manifested at the moment to buy pig iron at current 
rates. The continuance, in some sense, of the financial troubles 
which have recently occasioned attention to be directed to the 

Cleveland district, has something to do with this; since there were 
tumours, bothin Birmingham to-day (Thursday) as well as in Wolver- 
hampton yesterday, to which much credence was attached, which 
left the impression that the worst had not yet been seen. Vendors of 
North-country 4 my these arguments against buyers, intimating 
that if furnaces have to go out, the increasing of stocks in that 
part of the kingdom will sustain a check. 

There are variations in the action of Staffordshire pig iron firms, 
but the aggregate output is not much altered. Earl Dudley has 
blown out another furnace at Coneygre, leaving only one in blast ; 
and Messrs. Addenbrooke have blown out their furnace at 
Darlaston ; but Messrs. Jones Brothers have again started one at 
the Buffery, near to Dudley ; and the Tame Iron Company have 
put on another furnace at Bilston. 

Coal is being offered upon terms which are indicative enough of 
a spirited competition. 

Satisfaction is being expressed that in the matter of the hours 
worked in the mines some less unsatisfactory arrangement than 
that now existing was likely to come about at the end of this year 

district, What 


pee the Cannock 
should it occur, hot have 





for raw and finished iron, that local buyers place a considerable | 
portion of their requirements in Lancashire and Yorkshire. 

It may be that the order for the 20,000 tons of , 
girders, and the like for the London Law Courts, which are likely | 
to be constructed in this district, may be placed in Staffordshire | 
ironworks ; but if that which is now being done should regulate | 
that which will hereafter be done, this will not be the case. | 
Makers of Staffordshire girder plates are unable to compete in — 
price with the Middlesbrough firms. Girder plates are now being 
delivered in Birmingham and South Staffordshire from the mills | 
in the Cleveland district at less than £8 per ton. Staffordshire | 
makers are unable to supply girder plates at much under £10. The | 
Staffordshire plate is of a superior quality, but makers who are 
buying the Middlesbrough brand declare that the staffordshire is | 
not so far superior as to —_ the larger outlay. They are there- 
fore contenting themselves with buying the angles and tees which 
they require from Staffordshire mills, and paying for it a few 
shillings per ton more than for the North of England article. 
Middlesbrough plates and Staffordshire angles combine to produce 
a beam of which local makers declare they have no cause in any 
way to be ashamed. 

The foundries, when they have to get pigs of the maximum and | 
minimum quality, buy at home; but for medium qualities, they 
declare that they have an advantage in buying abroad. 

Mr. Daniel Jones, the secretary of the Ir sters’ Association, 
and lately the secretary of the Chillington Iron Company, Limited, 
has been appointed to assist in the management of the ironworks of 
Messrs. G. B. Thorneycroft and Co., Wolverhampton, 

The general industries of Birmingham and the surrounding 
townships are without material change. The heavier branches 
are still those in which most is being done. But all the lighter 
industries which are fed by the building trade are in steady 
occupation, They are the metal-rolling mills, the small-arms, the 
ammunition, and the jewellery branches in which least is being 
done. The foreign markets are just now but indifferent customers ; 
movement is seen in respect —_ of New Zealand and the Cape of 
Good Hope; but there is a much better tone relative to the future 
of trade with the United States. Manufacturers have had appli- 
cations made to them for quotations, which exporting merchants, 
who usually deal largely with the New World, are now taking out 
in confident expectation that they shall be able to secure orders of 
some worth. Business with India is without improvement. 

The Cradley-heath chainmakers have resolved ‘‘ Tnat the 5s. 
list be paid for all chains, traces, and the like, on and after Sep- 
tember 2nd.” 

The partnership recently existing between Mr. Edward Guest 
and Messrs, Guest and W. Silvester has been dissolved, because of | 
the death of the former, and the business at the Victoria Iron- 
foundry, Swan Village, West Bromwich, will be carried on by the 
remaining partners under the style of Guest and Silvester. I hear 
that they have erected a large turning shop and foundry near their 
old premises, and that, in addition to their business of manufac- 
turing rolls and ordinary mill and forge castings, they will make 
toothed wheels by machinery, cylinder and engineers’ castings, 
girders, columns, steam pipes, tank and furnace plates, and every 
description of open sand castings. 

Mr. Wm. Richard Bull, general merchant, of Clement street, 
Birmingham, trading as ‘‘ W. R Bull and Co.,” has failed, and a 
meeting of his creditors has been hell. The statement of affairs 
prepared by Messrs. Bunkle and Clulee, receivers, showed that 
there was owing to unsecured creditors £2332, and that the total 
liabilities amounted to £2446. The total assets available for 
dividend were £1109. Mr. Bunkle stated that the debtor was in 
business in Constantinople for seven or eight years, but owing to 
the panic there, caused by the Franco-German war, and large losses 
by the failure of a merchant from whom he purchased his remit- 
tances, he gave up the business to his creditors and came to England. 
He commenced business in Birmingham in August, 1871, in co- 
partnership with Mr. Edward Pickering, and up to the end of 1872 
the business answered admirably. The partnership was, however, 
dissolved in 1873, owing to Mr. Pickering’s many engagements. 
This gentleman allowed his capital to remain until his debtor was 
in a positiom to repay the same. Shortly after the dissolution the 
debtor lost £600 on a bad debt, and later on he received intelligence 
that a customer in Russia who was indebted to him for £1151 18s, 8d. 
had absconded, leaving no effects. The deficiency was attributed to 
bad debts and losses of goods ordered by customers. The debtor’s 
solicitor offered a composition of 5s. in the pound payable in four 
and eight months, which, after some discussion, was accepted. 

The directors of the Patent Shaft and Axletree Company, 
Limited, have issued their report and statement of accounts for the 
year ending 30th June last. The balance-sheet shows a net profit 
of £22,942 9s, 10d., which with the sum of £583 16s. 2d. brought 
forward from last year, makesa total of £23,526 6s., after provision 
being made for bad and doubtful debts. From this sum has to be 
deducted the interim dividend for the half-year ending the 31st 
December last, at the rate of £10 per cent. per annum, which 
amounted to £14,783, leaving a balance of £8743 6s. This sum 
being insufficient to pay a similar dividend for the half-year ending 
30th June, the directors propose to draw from the reserve fund 
to supply the deficiency, and to pay a dividend of £10 per cent. per 
annum for the half-year ending June 30th, amounting to £14,783, 
carrying forward £960 6s. to next account. The directors have 
again only divided among themselves a part of the sum voted to 
them at the last general meeting. } 

The report of the directors of the Cannock and Huntington 
Colliery Company has been issued. It states that the plant for 
the sinking at Huntington is now nearly completed, and that in 
the course of a few weeks the actual sinking by the method of M. 
Chaudron will be in active operation. No exertions have been 
wanting on the part of the directors, or of the engineers, to 
expedite the necessary arrangements, but the nature of the preli- 
minary works has prevented a more rapid advance being made. 
These preliminary operations include the sinking and bricking of 
the upper part of the pit shafts, the erection of winding and 
other engines, the construction of special machinery, and the 
establishment of a foundry and workshop in addition to the | 
other plant required on the commencing of mining operations. 
The brickworks of the company are now fully employed, 
and the machinery which has been erected has been found to work 
satisfactorily. A contract for the construction of the tramwa 
from the pit shafts to the Staffordshire and Worcestershire Canal, 
near Penkridge, is in negotiation, and the work will, it is hoped, 
be completed within four months. The accounts for the past year 
show a balance in hand of £9317 6s. 9d. 

The mines drainage difficulty is beginning to arouse fresh atten- 
tion—the threatened consequences to several mining concerns, 
indeed to the district generally, being very serious. Yesterday 
afternoon in Wolverhampton there was a private meeting of a few 
colliery a grog and it was ultimately resolved that those 
steps should be taken which would result in two of the three 
pumping engines, at one time subsidised by the commissioners, 





ing kept on, certainly for six weeks, and that after that 
time the question of future action should be brought again before 
the district. 

At a meeting of the members of the Nuneaton Local Board, 
held on Thursday 3 the following report from the surveyor 
was submitted :—‘‘I beg to inform oe that the deputation 
appointed at your last meeting to visit the sewage works and farm 
at Saltley, near Birmingham, did so on Tuesday last with very 
satisfactory result. The process of treating the sewage of Birming- 
ham is somewhat similar to that adopted here, with this ti 


through the precipitation process, was much than the other. 
The solid matter out of the first set of tanks soatiee canoes 
of elevators into wooden channels, is thus con on the land, and 


being dug in is found very beneficial. The crops were looking 
very well, and some oats were shown to us, the straw of which was 
nearly six feet long, I feel satisfied that your works may be con- 
ducted upon a much Jess costly scale.” The clerk —_ d that 
he aot taking steps to obtain absolute possession of the sewage 
tanks. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

A GENERAL want of stability is still the leading characteristic of 
the iron trade in this district, and the successive commercial 
embarrassments amongst the Middlesbrough ironmasters, which 
have been reported for the past two or three weeks, tend not only 
to unsettle the market here, but to destroy confidence in the future. 
The expectation that large stocks of iron may have shortly to be 
thrown upon the market in order to realise the estates, is naturally 
inducing large buyers to hold back for the present, but the general 
bias of opinion as to the result of the present crisis, if so it may be 
termed, is that necessarily there will be a very much lessened pro- 


| duction, and that a healthier tone may be expected. Certainly 
' makers are not at all anxious to enter into engagements for next 


ear’s deliveries at present prices; nor, although prices continue 
fon is there much disposition t» free sales for early delivery by 
making any material concessions. Consequently there is very little 
doing, but the small amount of business transacted is going more 
through the hands of makers than of those merchants who for 
the past month or so have been speculating on a falling market. 
One or two firm orders for pig iron for delivery over the next 
two or three months are reported to have been placed in this 
district, but they have not been secured by the } makers, who 
are extremely quiet, and have now heavy stocks laid down at their 
works. For loca! brands of pig iron delivered into the Manchester 
district, the average quotations remain at 56s, to 57s. per ton for 
No. 3 foundry, and 55s. per ton for No. 4 forge, but a trifle less 
than this might be accepted to secure good orders were there any 
in the market. 
Middlesbrough brands of pig iron are nominally the same as last 


| week, but prices are not firm at late rates, which for delivery into 
| the Manchester district range about 53s, 9d. to 54s, 9d. for No. 3 
| foundry, and 3s. to 4s. per ton less for forge numbers, according to 


the quality of the brand. 

For manufactured iron generally there is still very little demand, 
although one or two forges are reported to have secured orders 
which will keep them fairly employed for the next three or four 
weeks. As a rule, however, the mills are only running from hand 
to mouth, and very few of them are going anything like full time. 
A few of the large well-known machinists are fairly employed on 
foreign orders, but the smaller makers, who have to depend almost 


entirely upon the home demand, are very slack. 


A pretty fair index of the «sition of the iron trade of the 
district during the past twelve months is afforded by the result of 
several meetings of shareholders in one or two of the large limited 
companies. At the half-yearly meeting of the Wigan Coal and 
Iron Company the directors had to announce that to enable them 
to pay a dividend of 5 per cent. per annum it would be necessary 
to withdraw £26,000 from the contingent fund ; and a dividend of 
5 per cent. per annum, which is to be paid by Messrs. Wm. 
Barningham and Co., Limited, is considered very satisfactory by 
the majority of the shareholders when the depression in trade is 
taken into account. 

In the coal trade, with the exception that there is rather a better 
feeling in the Manchester market, no general improvement is 
noticeable. There is very little demand for any description of 
round coal, and burgy and slack are only steady owing to the present 
very limited supplies. There is a good deal of pushing for orders 
amongst needy sellers, who are offering at very low prices in outside 
districts. In the Burnley district reductions ranging from 10d. to 
2s, per ton have been made, but generally there is no material 
alteration in the pit quotations, as the large firms prefer to limit 
their production rather than accept the low prices which are now 
offering in the market. The average pit quotations in the Wigan 
district remain about as under: Arley mine coal, 10s. to 11s. per 
ton ; Pemberton four feet, 83. 6d. to 9s.; common coal, 6s, 6d. to 
7s. 34.; burgy, 5s. 6d. to 63.; and slack, 4s. per ton. 

Gas coal has rather a tendency to stiffen, and colliery pro- 
prietors are now asking more for contracts than they were a month 
or so back. 

There is little doing in coastwise shipments, but the foreign 
shipping trade is very dull. 

There is a very unsettled feeling among the miners in several of 
the districts round Manchester with regard to recent reductions in 
wages. Inthe Oldham district many of the men are on strike, 
and in the Farnworth district a number of the miners have come 
out this week. There does not appear, however, to be any very 
unanimous action on the part of the men, and the dispute may not 
be of long duration. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue reduction of 20s. per ton in the quotations of the three 
leading manufacturers of the highest class of Yorkshire iron, which 
has been the subject of so much newspaper paragraphing during the 

ast few days, is not a matter which in any way affects the ordinary 
iron trade. The Lowmoor, Bowling, and Kirkstall Forge produc- 
tions are, as everybody knows, wholly of a special nature, so that 
the prices obtained for them are no criterion whatever as to the 
course of the ordinary trading figures. By this drop, however, 
Lowmoor and the other similar iron becomes £20 per ton for all 
sorts of bars, whether — flats, or rounds ; boiler plates, w 
to 24 cwt. each plate, £24 per ton; sheets between 11 and 1 
b.w.g., £26 per ton ; welding tube strips up to 10 w.g., £26; and 
T-iron not exceeding 10 united inches, £24 per ton. In common 
and medium iron there is no change whatever, a low class of bars 
being obtainable at some local works at £6 12s. 6d., good common 
at £7 to £7 10s., ordinary at £8, and fair medium £9, or J.B. 
£910s. The merchants are still doing next to no business in these 
qualities. 

Pig iron has been tolerably quiet during the week, the only 
transactions of which I have heard having been in foundry quali- 
ties of ordinary local pig, and in Bessemer lots for the use of the 
manufacturers of that material. 

It is understood that the steel teed required by the builders— 
Messrs, John Elder and Co., of Glasgow—of six new corvettes, of 
2000 tons each, for the Government, will be partly supplied by one 
of the leading local houses, Charles Cammell and Co., of the 
Cyclops Works. The Bolton Steel and Iron Company, the Landore 
Siemens Company, and the West Cumberland Iron Company will 
also supply various parts of the materials required for the construc- 
tion of the vessels, which will cost something like a half a million 
of money. J hardly need say that plates of this class are being 

larly rolled here, and that the Kamiraity, as well as private 
shipbuilding firms, are beginning to entertain a decided preference 
for ship plates of mild steel, as compared with ordi iron plates, 
there being at present no very considerable difference in the prices. 
e The annual report of Samuel Fox and Company, Limi is a 





that at Birmingham no chemicals are used, lime being the only 
ingredient. The lime is first well intermixed with a portion of the 
sewage, and is then conveyed into a conduit, through which the 
whole of the se under treatment passes, and, after travelling 
about a quarter of a mile, is received into tanks of large dimensions, 


from which the fluid portion is conveyed into another set of tanks, 
and either passes direct into the river, or is used on the land for 





irrigation. We were informed that the offluent water, after going 


t which must be regarded with especial interest in these 
dull times, inasmuch as it shows a good profit on the year’s work- 
ing, the amount so cleared being £28,000, «4 with a balance 
brought forward from last year, £43,219 available for dividend at 
the rate of 10 per cent. per annum, leaving £19,219 to be carried to 
a reserve fand, which will then amount to £33,219, The od — 
five years—of the guaranteed dividend has now ex, cod, t the 
directors report that in that time the goodwill of £40, has been 
paid off, besides the full dividends, in addition to leaving the 
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amount above named to the credit of the réserve fund. The capital 


of the company is £240,000. ‘ 
The directors of the Sheffield Forge and Rolling Mills Company, 
Limited, say that the extreme ion of trade has affected the 


operations of the company during the year so that the profit made 
bas only amounted to £1082, out of which no dividend is 
recommended. The directors of Robert Cook and Co., 
Limited, also allude to the bad state of trade, and repori 
that the accounts show a considerable loss upon the year’s 
trading. The directors of Ryland’s Electro-plating Company 
Limited, rt that sufficient profit has been made to pay the 
guaranteed dividend of 124 per cent., orders having been plentiful, 
although not so remunerative as formerly. The directors of 
Henry Wilkinson and Co., Limited, silver anc electro-platers, report 
a profit on the year’s transactions sufficient to pay a dividend of 6 
per cent, and leave a small balance forward. 

During the week Sheffield has lost two of her most prominent 

manufacturers by death. Mr. George Wostenholm, head and 
founder of the great cutlery firm of . Wostenholm and Son, 
died on Friday at his residence, Kenwood Park, Sheffield ; and Mr. 
John Bower Brown, for many years a leading partner in the 
firm of Messrs. Greaves and Sons, Sheaf Works (now Turton and 
Sons), died at Southport on Monday, ; : 
It has long been reported that the Shirland Colliery of the 
South Yorkshire Miners’ Association has been anything but a suc- 
cess or source of revenue to the shareholders, and that view 
appears to have been pretty fully and finally confirmed at a ly 
attended meeting of those interested in the venture held at 
Sheffield on Tuesday afternoon. Mr. Alderman Moore, the chair- 
man of the directors, presided, and Mr. Holmes, of Methley, the 
managing director, read a voluminous report on the colliery, and 
pe. nr necessary to be resorted to if the pit were to be 
wor! successfully, am given to understand, on excellent 
authority, that something like £100,000 was mentioned as the 
sum n , either for the pu of sinking a new shaft, or 
to drive a long drift through an oxisting ‘‘ fault,” so as 
to reach the upper edge of the coal. As I understand the 
matter, the existing workings are on what the miners call the 
“*bassett ” or lower side of the seam, so that the water is con- 
tinually running into the workings, which would not have been 
the case if the upper side had been commenced with. The pit was 
bought by the association a couple of years ago for about £75,000, 
and has ever since been a bone of contention and source of trouble 
to the officials of the union. The meetirig lasted several hours, 
and it was stated that unless more money could be raised the pit 
must stop. It was suggested that if all the lodges of the associa- 
tion would subscribe 6d. per member per week, that would yield 
£500 weekly, which would enable the colliery to pay its expenses ; 
or if coal advanced sufficiently that also would enable them to keep 
going without losing more money. Ultimately the meeting was 
adjourned in order to allow of the debenture holders being con- 
sulted before anything further is done. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

In several recent letters I have indicated that the extreme 
depression that continues to prevail in the iron trade, and the 
impossibility of making any profit in the production of pig iron, 
even under the most favourable circumstances, rendered it ex- 
tremely probable that other difficulties and complications would 
crop up before long, and the conjecture is now being verified to a 
larger and more unfortunate extent than I had even dared to anti- 
cipate. There isa very blank and gloomy outlook in the Cleveland 
district. Other firms of pig iron makers have this week had their 
bills returned. Rumour has it that others, again, are on the verge 
of insolvency, and altogether the commercial atmosphere is as much 
troubled and unsettled as ever. It is impossible to foresee how far 
these events may travel. It is not, however, difficult to discern 
that much greater mischief will inevitably befall unless there is a 
speedy tide in the affairs of Cleveland. 

On Tuesday at the weekly iron market ‘held at Middlesbrough 
business was substantially at a standstill, and business men gener- 
ally were engrossed with the discussion of commercial failures. 
The "ape het of a succession of new failures is naturally one that can- 
not be viewed with equanimity. It has tended to create distrust and 
disfavour in business circles generally. People are becoming more 
than alarnied—they are afraid to trust anyone that would, under 
ordinary circumstances, be looked upon as ‘‘ safe as the bank,” 
Under the present serious condition of things, it is easy to under- 
stand why makers should not care to sell except to their most 
trusty customers or for hard cash. Demand, moreover, is almost 
nil, and, although prices are nominally quoted at the same range 
as last week—No, 3 being on offer at 46s, per ton—only a very 
small quantity of iron has recently changed hands. 

As it is impossible that the existing critical condition of trade 
can last much longer, makers who can afford to do so are laying 
up stocks ofiron. More iron, indeed, is now going into stock than 
at any time during the last five or six years. I have talked with 
several large makers of pig iron, who hold firmly to the conviction 
that if they can tide over the next six dr nine months it will pay 
them to stock their output, and hence they go on producing rather 
than blow out their furnaces. The latter is at all times a dis- 
agreeable and often aruinous alternative, and few are disposed to 
adopt it now, after having weathered the storm so far. It is 
calculated that the outlay involved in the blowing-out of a blast 
furnace and re-lighting it again, will, on an average, amount to 
about £3500, and where there are works of half-a-dozen furnaces, 
or thereabouts, the alternative is necessarily a very costly one. I 
believe, however, that it is one that will shortly be adopted by 
several firms, who do not see their way to go further with manu- 
facturing operations so long as things remain as they are. 

It is believed that a satisfactory basis of settlement has now 
been arrived at in the affairs of Messrs, Thomas Vaughan and 
Company, which are now placed under trustees, with Mr. Edward 
Williams as general manager. 

In the finished iron trade there is no change ; no new orders are 
coming into the district, and most of the mills continue idle, or 
only very partially employed. Prices are nominally without 
change, rails being quoted at £6 to £6 10s., and plates at £7 5s. to 
£7 10s. per ton. It is feared that the balance-sheets of some of 
the North Country firms, which will shortly be published, will 
— « very heavy aczretion of loss on the operations of the past 

-year. 2 

The affairs of Mr. J. H. Garbutt, coal-owner, of Darlington and 
London, came before the London Bankruptcy Court on Tuesday. 
The statement of affairs showed £69,473 unsecured debts, £30,226 
fully secured debts, £70,879 partially secured debts, the value of 
the securities being £35,590, against £8641 assets. 

The Durham coal-owners have completed the case, which they 
will submit next week to the arbitration of Mr. Shaw Lefevre, 
M.P., at Newcastle. It shows that the average net realised price 
paid for all kinds of coal at the pit in the month of June last was 
6s. 8'14d., as ery ae with 6s, 632d. in the month of October 
last year, so that between the two arbitrations there has been a 
decline in selling price equivalent to about 10d. per ton. 

The Durham coal e is at t in a very unsatisfactory; 
way. It was bad enough while the manufactured iron trade was 
so dull that its consumption of coal fell to considerably less than 
one-half of the usual quantity, but now that the depression ia the 
pig iron trade has created a large falling off in the consumption of 
coke, matters are looking very much worse. Both in the Cleveland 
district and on the West Coast, where a large quantity of South 
Durham coke is usually required in the manufacture of hematite 
iron and steel, there isa dimmished ioquiry for coke. Prices are not 
— — a this a gee to the —— of — 
price e cost of production, e consequent impossi 
of sellers ing further concession without absolute loss. ” 

The coal-owners recently offered their men the 





alternative of a 20 per cent. reduction in wages on the adoption of 
the Welsh system of payment only for the round coal produced, 
The men considered the matter in their different ey og and the 
result has been that a considerable majority has voted in favour of 
going to arbitration with the proposed 20 per cent. reduction. 
Hence the coal-owners are called upon to make arrangement, for 
another resort to arbitration, which, however it may terminate, 
will leave uncured the evil of which they complain, namely, that 
of having an enormous quantity of small turned out of the best 
steam coal collieries for which they cannot get more than 2s. 6d. 
to 2s. 9d. por ton delivered on the Tyne, whereas the best round 
coal commands from 10s, to 11s. 

Very little change is apparent in the freight market. There is 


abundance of ton: , with the exception of small coasters ; rates 
for steamers vary from 4s, to 4s, Both engineers and ship- 
builders are very slack. 


A meeting of the creditors of Messrs, Raylton, Dixon, and Cd., 
iron shipbuilders, Middlesbrough, was held on Monday. Mr. 
William Gill, of Hopkins, Gilkes, and Co., presided. The follow- 
ing statement of accounts was laid before the meeting by Mr. 
Blackburn, accountant, Leeds :— 


LIABILITIES. 


To unsecured creditors :— ee a 2's. 
Openaccount .. .. .. «. 50,05015 9 
Acceptances... .. «.. «. «. 57,609 18 9 

——- 107,669 14 





To creditors fully secured :— 


Value of security .. .. .. 17,270 0 0 

Amount of ae’ ce os F880 0-0 

Surplus tocontra .. .. 40 0 0 
To creditors partly secured :— 

Amount ofclaims .. .. .. 6317211 2 


Value of security .. .. .. 10,406 5 bane we 
—— 52,7 





To creditors for rents, rates, wages, 

Bion se cee 00: ee cm pop OO EG 
See contra. 

Liabilities on bills receivable.. .. 47,664.10 2 

Probable proof .. .. oe 0 of & we eo es 10,175 12 4 


£170,611 13 0 


ASSETS. 
£a 4 6a & 
By cashinhand .. .. oe "wenn 6 51 5 8 
Bill on hand :— 
FM BUMap ss 2s ce ce oe «6788 BO 
Value nil. 
Book debts, estimated to realise .. .. oe «+ 8,416 4 2 
Plant and machinery .. $05 c8e Lee oe Lae 8,163 12 1 
Stock :— 
go ens oe (C088 10.9 


Loose tools, &c., .. 
Shipwrights’ stock .. .. .. 2,804 1911 
Iron castings, timber, and general 


stores.. . 8,703 2 5 
~—__— 17,066 13 1 
Office furniture, fittings, and model 250 0 0 
Work in progress... 1. .. es oe oe eo ov 3,452 11 5 
Shares in Grovesend Colliery : 
Two shares, value nil. 
Shares in Middlesbrough Assembly Rooms Com- 
pany, value .. . se os oe oe se oe oe 20 0 0 
Furniture at Oatlands .. .. .. ss «6 «+ o 700 0 0 
Surplus from secured creditors... .. .. «. + 40 0 0 
£33,169 6 5 
Less creditors payuble in full, from contra. 2,190 15 5 
£30,969 11 0 


The meeting, after discussing several suggestions with a view to a 
settlement, agreed to the following resolution :—‘‘ That a composi- 
tion of 3s, in the pound, payable over six, twelve, and eighteen 
months, in equal instalments of 1s. at each period, should be 
accepted, with the personal guarantee of Mr. Dixon, and that the 
committee appointed at the Darlington meeting confer and inspect 
the estate, with Mr. Blackburn, of Leeds, as receiver.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

DULNEss continues to prevail in almost every branch of trade in 
Scotland. Textile manufactures are especially depressed, and 
scarcely a day passes in which some work is not stopped and a 
number of hends paid off. The state of matters is particularly 
deplorable in the manufacturing districts lying along the east 
coast. This fact is strikingly brought out by the state of the 
shipping trade at the different ports. If we take, for example, 
that of Dundee, we find that since the beginning of the year there 
has been a decrease in the importation of jute and flax to the 
extent of 17,775 tons, and it is expected that by the close of the 
year there will be a further decrease in these articles of 15,000 tons. 
The imports of English coal at this port have fallen off to the 
amount of 14,278 tons. 

The iron trade does not show any favourable change since last 
week. Prices were then tending upwards, but all that was gained 
has since been lost. Stocks continue on the increase. The warrant 
market was dull on Friday. Business opened at 56s, 3d, cash, and 
56s. 44d. fourteen days, and in the course of the afternoon 
56s. 14d. cash was accepted. On Monday the market was a little 
more active, and prices advanced 14d, from the closiug figure of 
Friday, the market closing strong, with sellers seeking 56s. 4d., 
and buyers at 56s. 3d. A few lots changed hands on Tuesday 
forenoon at 56s, 3d. cash, and "6s. 4d. fourteen days » but 
there was little doing in the after part of the day. On Wednes- 
day the market was very quiet, business being done at 56s, 1d. 
one month fixed. To-day—Thursday—a very quiet business was 
done in the forenoon at 56s, 2d. cash, there being no business in 
the afternoon, 


The demand for makers’ shipping brands has been very moderate, 
and prices show little alteration. Gartsherrie No. 3 improved 6d., 
Carnbroe Nos, 1 and 3 advanced 6d., as did also Glengarnock 
Nos. 1 and 3 and Dalmellington No. 1. Others without change. 

The late reduction in the value of manufactured iron has as yet 
done very little to attract additional orders. Most of the works 
are moving steadily with a‘small number of hands, but at none is 
there much activity apparent. Last week’s exports from the Clyde 
embraced £1850 of railway materials, £7750 machinery, £3500 
castings, £800 pipes and tubes, £750 bolts and nuts, £3400 bars, 
£800 galva ised iron, and £500 miscellaneous. é 

The ——— of pig iron from Scotch ports for the week vin 
the 19th inst. amounted to 9711 tons, showing a decrease of 194: 
as compared with those of the corresponding week of 1875. Since 
the beginning of the year there is a total decrease in these exports 
amounting to 71,479 tons. 

. The imports of Middlesbro pigs at Grangemouth for the 
week were 4498 tons, being more than in the corresponding 
week of last year, and up to date 44,450 tons have been received in 
excess of the import to the same time last year. 

Sg a i pe 
taken away wee m. ow ns, 0 
which 7000 went to Quebec. Diseeaabaeohens increased for good 
shipping orders, but otherwise prices are about the same. House 

f.o.b., being 8s. to 10s. 6d.; steam, 9s. to 10s.; splint, 8s. to 
8s, $d.; main, 7s, to 7s. 6d.; and smithy, 138, 6d, to 14s, For the 
home trade the demand for house and steam coal is comparativel 
limited. The state of the trade in the eastern mining counties 
precise! ly similar to that described above. Though the pits there 
or we 


employed, fits are very small. 
ing of the miners of the Maryhill district was held in 


G on the 17th inst—Mr. Matthew Binnie —when 
My. "Prokary miner agent, Wigan, and Mr. , M.P., 
delivered ad former r gentlemen, endeavoured to con- 


vince the miners that what they to better their condition 

or ——— He believed had 
worst times, that matters would 

long tura in thetr Saneus, Alluding to the operations of the Miners’ 


Mot 





Board of Arbitration, he said he did not see why the miners of | 


Scotland should not have their disputes settled by such a board, as 
well asthe minersof Durham and Northumberland. Mr. Mac- 
donald said, that so far as indicated by the present commercial 
condition of the country, he did not see anything exceedingly 
hopeful for the bettering of the condition of the workmen ; but so 
far as mining was concerned, he denied altogether that the times 
were exceedingly bad. He was not going to counsel them to any- 
= like undue haste, nor to anything like outrageous conduct, 
but he believed, if the Scotch miners were wise, that hy the Ist of 
October, in the whole coal andiron trades of Scotland an advance 
of wages might be got, but this could be obtained by union ouly. 
Many of the miners were leaving the pits and going to other 
employment, and if they continue to do this. he was of opinion by 
the time he had stated they would be perfectly able to extract 6d. 
per day more from their masters, Mr. Macdonald is about to leave 
tor America on a visit to the miners in the United States. 

Messrs. John Elder and Co., of Glasgow have received an order 
from the Government to build six single screw steel and iron 
corvettes, to be named Comus, Champion, Carysfort, Cleopatra, 
Curasco, and Conquest. ‘The contracts for the plates to be used in 
their construction have been obtained by the Bolton Iron and 
Steel Company, Landore Siemens Steel Company, Cyclops Works, 
Shetfield, and the West Cumberland Steel and Iron Company. 
The corvettes will be 2300 tons, each, and they will cost upwards 
of £500,000, Two years are allowed for.their completion. 

Last week the members of the Cleveland Institution of Engi- 
neers, of which Messrs. Hopkins and Gilkes, of Middlesbrough, 
the contractors for the Tay Bridge, are members, paid a visit to the 
works, and witnessed the launching of one of the huge pier founda- 
tions. A steamer was provided, from which the party inspected 
all the works already erected. More than half the superstructure 
is pleted. It ists in all of 85 piers, eight of which have 
yet to be put down. The company returned to Dundee in the 
evening and partook of luncheon. 

Anew wet dock has just been completed at the harbour of 
Berwick-on-Tweed. It hasan entrance of 40ft. wide, affords 1500ft. 
of quayage, has a depth of 19ft, at high water in the gate sills, 
while the area of the dock is 21ft. deep. The engineers of the 
works were Messrs. D. and T. Stephenson, and the contractors 
Messrs, A. Morrison and Son, of Edinburgh. The North British 
Railway Company are making a branch line to the harbour, and 
when it is finished, extended facilities will be available for the ship- 
ment of minerals. 


WALES AND ADJOINING COUNTIES 
( our own. Correspondent.) 

CoLuiery enterprise in Wales is still as vigorous as ever, and 
while the output is fairly maintained from all the chief workings, 
energetic efforts are being made to push on the various new levels 
and sinkings which have been projected. Before the year is ont I 
shall expect a material addition to the quota s-nt forth from the 
Rhondda Valley, but it is to be hoped that renewed efforts will be 
made to obtain an Act for the Hirwain and Rhondda Railway, a 
step which wonld tend to the speedier development of this great 
mineral district, and afford the Rhondda coal owners the advan- 
= of other markets. 

t should have been pointed out in committee that the whole 
extent of this line from Hirwain to Rhondda will open out coal 
districts which cannot be worked until the railway is formed. 
The quantity of coal sent from Cardiff, foreign, last week was 
close upon 85,000 tons, and 2120 tons of patent fuel. A good deal 
of this went to the Baltic. Freights are very low at present, and 
prices, even for the best steam, are certainly down to the 
minimum ; hence the well-sustained demand. The principal coals 
in request are of the steam class ; house coal at present is not in 
request, and notices have been issued at qovetel house coal eol- 
lieries which look strongly like closed temporarily. There is 
also a falling off in demand for anthracite coal, and as regards 
the inferior coals, they are in so little request that many collieries 
have been closed. The dry coal, as the lower four feet is called, 
is occasionally in demaad. 

The colliers in most of the districts, both of Monmouthshire 
and Glamorgan, are in full work, the only partial stoppage of late 
having been caused by the storm, which affected a few of the 
collieries, The chief one to suffer was Cefn Pennar, in the neigh- 
bourhood of Monmouthshire. At this place the engines were 
much iojured. 

The iron trade continues slack. My information respecting the 
reduction amongst the northern iron-masters, as given in last 
week’s ENGINEER, has now been ofhcially confirmed. No action in 
the way of a general reduction has taken place here, ‘in fact T do 
not see how a reduction can take place at present prices, At 
Ebbw Vale the forge is on stop this week, owing to the depression 
in trade. Some of the Monmouthshire small works appeared 
lively on a recent visit ; the results, however, I fear go into stock. 
Quebec, Cronstadt, Sundswale, Parma, Amsterdam, and Dron- 
theim are putting in a few orders for rails and sheet iron, but 
the total export of iron from all Wales last week was under 
4000 tons. Action has been taken by Government respecting the 
Cymmer dynamite explosion. It was found that 200 1b. had been 
stored in a manhole previous to the explosion, and as_ this 
quantity was excessive, and not legally permitted, the managers 
were summoned before the magistrates this week, and fined £25 
and costs. 

A section of the Taff Vale Railway employés have given way 
to the wishes of the management, and agreed to work the extra 
hours weekly. There are, however, a largé number of men still 
out on strike, and it is expected that the Amalgamated Engineers’ 
Society will support them until the question has been decided. 

A large gathering of the Rhondda colliers was held on Monday, 
for the purpose of taking the voice of the colliers as to advisability 
or not of continuing the union. The decision was strongly in 
— of continuing the union, and lodges are forthwith to be 

ormed. 

In the neighbourhood of Parkend, Forest of Dean, there has 
been considerable excitement of late owing to the discharge of the 
colliers from Mr. Gouiloen’s colliery. They have been offered a 
continuance of work at a reduction of 25 per cent., but this was 
refused. Negotiations are on foot to modify this large reduction, 
but nothing definite has been arrived at. 

A serious misfortune has happened to the Severn Bridge works, 
by which the contractors, Messrs. Hamilton, of the Windsor 
Works, Liverpool, will lose, it is estimated, about £2000, and, in 
addition, the works will be considerably delayed. The accident 
was the washing away of the stage, and of several of the cylinders, 
by a high tide. The progress of the works up to this point has 
been very good. 


Berore the Lites Society of Civil Engineers, M. Jules Bois. 
d’Eughien lately described his new system of small gauge loco- 
motives, The boiler is vertical, but its height is not great, and 
the centre of gravity is not greater than in locomotives with a 
horizontal boiler. e vertical boiler admits of a much simpler 
arrangement of the parts of the engine than the horizont«l boiler, 
ly as regards the mounting of the boiler on the frame. 

levers, cocks, &c,, are under the hand of the driver, 

















are with. The valve gear is much 
simplified, the link transferred to the trailing end, an arrange- 
ment which of the reversing lever being keyed direct on 
to the weigh shaft, The ordinary brake is replaced by a system of 

which also serve for feeding the boiler. M. Bois-d’Eughi 
Thinks he will be able to ly & new method of coupling the wheels 
to his locomotives. As the adhesion is very slight hopes 


replace the rods by belts ; in this way the thickness of the 
two side rods will be saved—an advantage not to be despised when 

in the stability of the engine 
is on account of the action of the connecting rods being 
nearer to the axle-boxes, 
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PIG IRON AND PUDDLED BARS. 
Tne. » » 418 $| Giengned—aar .. 45% 
/M.D.-—-NO. ise cf of NO. - 33 0 
wea A oo oe a : - = ee 4 ; 
Gartsherrie—No. oe Eglinton—No. oe oe 
No.8 .. 217 0 No.3 .. o 215 6 
Coltness.—No.1 .. «- 3 7 0| Dalmellington—No.1.. 217 0 
No.3 «es of 216 6 No.3... 214 6 
peeecacate oe 4 : At 
°. a 5 
Iangloan—No.1.. .. 8 5 0 rer a ea 2.8 8 
No.3 ee o 216 0 ° At G: emouth. 
Carnbroe — No.1 .. « 219 6 rang 
No.3 .. o 215 6 Shotte—No.1.. o « 3 6 0 
Monkland—No.1.. « 215 6 No.8... oc o 217 0 
es = oe a At 
Chapejhill—_No.1.. « 8 0 
aie No. 8 += *s e280 e-= 5 - ef Bag, 
ate ; ee 
re. sit fe. 3 214 6 At Bo'ness. 
above at Glasgow, 
CLEvELAND—Prices at works— 
verable alongside. DE es. -50 ee code OS 
mote eo of 217 O| No.2... oo oo of of 2 7 6 
Be.8 ..-.. «. 321 0 No.3... oe of of of 2 6 O 
At Broomielaw. No. 4,foundry .. « 2 4 0 
tems. .. 366] Sore ~~ ~ 32 8 
OBee co «- 216 6 Tt by .. a 000 
At Port Dundas. wet Re oe 
Messrs. Botckow, Vavenan, & Co.’s net prices, f.0.b., are, for No. 1, 
£2 1us.; No. 3, £2 88. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
£0aa £84 
Waes—No. 2, f.0.b., Newport... o o 27 6t00 0 0 
Forge (at works) ee oe ee 212 6to3 0 0 
Common pig (at works) eo eo 2 2 6000 0 0 
Best native ore (at works) .. 215 0to0 0 0 
Both, Davenport, delivered in Aberdare. 
Densvsnine.—No. 1 atSheffield .. .. 214 0to217 6 
27 &6to210 0 
LANCASHIRE, deliver’ ni Manchoster’ Noa 216 0to217 0 
* No.4 215 0t0 215 6 
K. H. Messelmoun ”.. 510 0t00 0 0 
Messrs. WHITwEL. & Co.'s Stockton net prices (on trucks) are—No. 1, 
£) ils. 04.; No. 3, £2 78.; No. 4 Forge, £2 4s8.; “‘@ Thornaby” No. 4, 
Forge, £3 5s. Od. net 
HEMATITE, at works, ke dis. for a cash. 
Millom “‘ Bessem No. lee oo se ee 812 6 
No. 2 oe oe oe ee «- 810 0 
No. 3 oe o oe oe - 876 
Ordinary No. 3 .. ory o oe os 8 7.6 
No. 4 oe oe ao, fe 
No. 5 « oe oe ee eo 3876 
Mottled oe o oe oe o oe - 000 
- ees me r : oe or o oe ee .. 4 
ematite—No.1 .. ee oe eo os 
— nie: ak te? cae eg ee 
No.3 ee oo 8 ee o 868 
No.4 o- oe ee o oe 840 
No.5 oe oe ee ee 8 40 
Mottled and white.. ee oe ee ee eo 8 40 
“ Bessemer "—No. 1 oe . ee oe « 810 0 
No. 2 eo oo oe ee o- 876 
No. 8 oe ee o oe eo. 850 
Puddled Bar— 
Wass. —At works os oo ee «£5 5 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (24 dis. wy x 4 - 910 0 
Guascow, f.o b. oe oo oe oo e Od. to8 0 0 
MIDDLESBRO’, at works .. = 0d. to 710 0 
Fox, Heap, ‘& Co. (at works, cash less Praid 
Ship or bridge plates (A) ee oe oo oe oe ¥ 60 
—— oe oe oe oe oe 15 
Mast plates (<7) 715 0 
Boiler Plates— 
** WARRINGTON,” Sehemerhgte ee ee - 1000 
best best oe oe oe ee o 4 . : 


Do. 
Do. treble best 


cent. discount aeiiac ‘The Pearson and Knowles Co! ‘ con 


of ished iron inclwde delivery at station in Liverpool, 


Manchester, or 


Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
n lots of 10 tons and upwards. 
Bow inc & Low Moor, terms in each case 2} dis. for cash in 


cent. dis. for cash in Hou 


ment of monthl nts, or 1} 
of three months’ Vin T The Low Moor Co. deliver in London 
at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. pertonextra. £ 8, d. 
Under 2} ewt. each. oe oe oe perewt. 14 0 
os 24 cwt. and under8 cwt. .. oe oo oe o- 160 
3 cwt. os Shewt. o o oe eo 180 
Bhewt. 4, Sow co « wc © o 139 
4 cwt. a 5 cwt. o oe o ee «- 113 0 
5 cwt. » 6 cwt. o ee ee ee ~- 116 0 
6 cw |, Vi be ee le os AS 
7 cwt, and upwards oe ee 220 
Plates exceeding 6ft. wide, 2s. per owt. extra. Hammered and 
chequered plates, need é all plates differing from a square form or regvMar 
taper, extra 
ae5 Se en) boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“ Moxmoor” best, to 5 cwt., to 4ft. 6in. aha | 1100 
30 superficial feet, per ton at works oe oe 
Best o o oe oe eo 12200 
Best best best, to 4 cwt oe a ory o wo. 16600 
Special, to - 17 00 
Rooe extras for overweight, sketches, &, 
Barrows & Sons: 
Best, per ton short, at works .. oe o .- 400 
best ee oe o oe oe oe +. 1400 
anny A ee ee oe ee ee oe 28 0 
Barrows & 
B.B.H. Bloombel terns o o os ee - 1100 
» awed merle o ory o + ee 12 0 0 
Best pla’ ee oy * ee - 1300 
CLEVELAND oe ee £8 03. to 8 5 0 
Fox, Heap, & Co. (at ouie, ent tans 24)— 
Boiler shell plates(pojigr) - = + 8 50 
Flanging plates (potLER) cp ave ena le ol 
Do., special quality (AAA) oo oe - 400 
Wats, at Aberdare—Coke plates oe oe oo ee 20 0 0 
Grascew, f.0.b. o. oe o eo £8 Os. to 810 0 
Angle Iron— 

Bow.ixs & Low Svan Gomacn shen... perewt. £6. d. 
L and T iron, not exceeding ten united inches .. - 140 
For each additional inch extra ewt., Is. 

“ WARRINGTON "—less 2} per cent. for <ab—iens 1 800 

at eSase perton ss «ss oe 
boiler do. o « 810 0 
Wares & Co. Gee 3} diacount jer ton ec eo F700 
Best oe oe ee oe - 800 
Best best boiler 910 0 
“ Mormoor ” (ot the works) up to eight united inches 915 0 
Best o - 105 0 
Best best ~ eo 1150 

Angle ant tam Sa 8 aso ext 
an 
9in. to 10in., 20s. extra. 
CLEVELAND . o #610t0 70600 
ant or Dopiry (br 00 Bw a mtaata bat nie o 
” ” ” » Double , .. 18 0 0 
3 ” ” ” » 2 15 0 0 
Giascew,f.0.b. .. a ee ec £7 Oto 710 0 
ABERDARE ~~» & «6. #9 2.2.29 
“Bar Iron— 
Bow ine, nw he, Chae eee et 
&. 

pe. ent, aagun, © owt. ee ee we. 100 
Do., 3} to 5 cwt. se ee ee e eo 1323 0 
Do., 5 cwt. and upwards ee a eee 





Flats l}in. upwards.. oe ee ee 1 0 0 
” under Larmpettnd ee oe oe eo. 1380 
” under to jin. oe ee oe ee ~ 2 ee 
an... eS iin. oe ee 10. ot 6 0 
each than wide extra, per 
and upwards ee ee oe 2 O38 
~ se Ses eb ee eee ee oe ee 
»” and 5-l6in. .. ee o oe : ; 4 
” or - ee ee oe oe oe 
Roun and a se on ee ee 
ow 16in. and fin. .. et eee Ge te ae ee 
” 7-16in. oe ee ee eo. 150 
” 16in. ee ee ee ee or ee 170 
pa je ee. oe inet eee es eS Oe 
Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 2s. 
Best bars and rods, extra per cwt., 3s. 
“ Monmoor,” at the works, per ton— £8. a 
Bars, jin. to 3in. round and square, or to 6in. flat .. 815 0 
Best pe pm oa ” eo 915 0 
Best best nan + ” eo 1015 0 
Rivet iron, usual sizes.. ee ee o « 1015 0 
Best best .. oe A eee - 1115 0 
ae 
Gascow, f.o.b. .. «- £710s.to 8 0 0 
Barrows & Sons, at works, per ton | wisn 
B.B.H. bars ae oo 6«6Uleew CO COO 
~ best angle iron os ee eo 1100 
‘All other descriptions in ion. 
Ear oF Dup.ey, 2} dis., f.0.b., at Round 
“ Round Oak,” rounds up to ee oe a ie OB 
” ” ” “le oe oe = . 
” ” ” ie oe ee 
a ble ,, oe 


Rivet ingle best. .. 
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. 
. 
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~ 
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oo 
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le 5 10 
On te orders of less than 5 cwt. EE AI 4, 
Waxes, at College Works, Cardiff—Coke bars, best 71 10 


Merchant Bars— 
“ WARRINGTON ” (24 dis. for cash) ton— 
Flats, from lin. to 6in. wideby jin. thick and upwards 710 0 
a rent sacr to 3in., best .. e- 710 0 
Do., treble best «- 1010 0 
Delive rices as above. 
Waitwett & Co., f.o.b. (24 dis. for cash), per ton— 
Crown quali ee oo oo oo oe o « 610 0 
ee sw Se » oc «oo F O99 
Rivet iron ee o- o oe e oe - 800 
Orme Tats, “Thornaby”... oo eo oo ee : : 
we oo ee a ea 
Ww est bet” See Canuns, tak GQubtatingsh “6 it ¢ 
ALES—' legar Iron pany, 0. or Newpoi 617 6 
No. 2 bars, f.o.b. Cardiff oe ee oe ee 615 0 
Owen ee oo ee o . oe oe o 600 
heet— * £8. d, 
aa ~ Bigs - ang aa orgs ues ~ - at 1010 0 
Do., best «e cc cc se oe e- 1110 0 
a OS Oe eer re 
Usual extras. 
Barrows & Sons— 
B.B.H. sheets.. a a oe - 1100 
» best do. o oe ee oo «- 1210 0 
best best do.. ee ee « 1810 0 
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~ » “nee co = we we 18:10 0 
aa » “B sk ee 
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Doubles to 24 w.g., ap and. 
Trebles to 27 w.g., 608 per ton, extra. 
Charcoal Tin—Best “ E P and WB” + perewt... 113 0 
“Unicorn” .. oe oe oe « 110 0 
Coke Tin—‘“‘ Stour” 160 


Messrs. Baldwin's terms are 2h dis. for cash on Toth of “the month 
following delivery. 


Pearson & Know es Co. (terms as above)— 2£a4, 
“ Dallam "—Singles, to 20 w.g. oe perton 1010 0 
. 10s ; best best, 30s. per ton extra. 

CrowTHer Bros. & Morcan (at works)— £84, 

Coke Tin—Singles, to 20w.g.,to 120in. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. eo 1127 © 
Trebles, to 26 w.g., ‘to 84in. by 83in... - 119 0 

ee as shove so 6h Ur? 2 Oe 
ee oe oe o 220 

Trebl oe oe ory o. 249 

Do. Best oa abo%s ee oe eo 250 
Best doubles ,, ee oe o 870 

Best trebl: 290 

Terms, a Yoana ns She 10th of the month. “Orders of 2 tons 
upwards, for shipment free in 10 cwt. cases. 

J. Tiny, Brita, delivered in London, 2} dis. forcash— £ 8. d. 
is ten, me! as os feo. as SAGO® 
Trebles . ee ee eo 18 00 

Wares—Treforest Tin late Works— 

tin (at Vondon «- £019 6 at works. 
4,3, ad ar 
Lydney : Charcoal fin, e 6to 000 
oe oo * ee eo 110to 000 
debe tia oT oe oe eo 10 6to 000 
ee oo 8 ee oe oe «- 018 6to 019 6 
e 

_ Tones Co. \ cold blast, pig, refined, and selected). 

Plain bars, rolled, viz. Pe des | 
8. 8. 
Reunin, Gone. 00 Sn. Ghaatter ee +. 20 Oto 22 0 
Squares, from in. to 5in. «- 20 Oto2l 0 

Drawn bars, as above, per ton extra 106 

Rivet iron co 8 =—0 eee we 0 OHO 88 O 

Angle iron, 1}in. to 4 -2 _« ef  e¢ 20 Oto 0 0 

shafts under 5cwt. .. oo 20 0to 0 0 
9 » 10 cwt. o o 22 0t0 0 0 
= » «=: BO cwt. oe =o 95_—sO tos CO 
a »  B0cwt ee 30 Oto 0 0 
40 cwt. 34 Oto 0 0 
Plain shafts, ‘above 50 cwt., prices according 
mean weight and dimensions, 

Piston rods, under Scwt. .. e «- 22 Oto 0 0 
Re - .<-eOUR cc « «© 26 00 0-0 
2cwt. eo e- « 80 Oto 0 0 
Cranks, under’ 5ewt. .. oo oe « 27 Oto 0 0 
Meo rae 
se RR cs sl kh we OE OO 
” 20 cwt. oe oe ee ee 87 Oto 0 0 
8, under —_ oo) ee e = Oto @ 0 
10 0to 00 

“~enslaniing ts titel adi. 

Waurrecross Wire & Iron >. cas aaeaaaa Terms 2} dis. 

drawn tel , in long —, 
Beet best Md rm baleen oo £84. 
Oto 6 oe oe o o o oe o 1750 
Tt 8 oe o oe oe .- oe - 250 
Q oe o o oe ee o «. 19 00 
1 oe oe oe oe oe o «- 1915 0 
ll ee oe oe oe oe o o 205 0 
12 ee oe oe oe oe - 21.50 
Best annealed drawn fencing per ton 
Oto 6 oo 6 ee) oe eee. > eee 
7 o o ee ee oe on eo 12 0 
8 o o ory oe o oe ee 1800 
9 oe oe o o ee oe e«» 1810 0 
10 ee oe ee or oe - 1410 0 
ll es oe oe ee * «- 1500 
12 a eae gee Be Oe, 1510 0 
per extra. 
Bost guiventind ho. per ton 
0 to 6 ee ee ee ee oe ee 15 10 0 
7 oe oe ry o o - 165 0 
8 ee se ee iJ ee ee 17 0 0 
Tae Prarsox & KNowLes 
“ Dallam ” fencing, Nos. 0 to 4, B.W.G. oo «6c «6810 0 
Wail Rods—Guascow,f.ob. .. « « Tl t8 0 
CLEVELAND 2.2 «2 of ef 615007 
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_Wite Nall, or Points de Paris, per 1121 
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Do.» mholesale,}9 3 0..0 99 


Rails—G.ascow, f.o.b. oe oe oe oe 7 0t0o8 0 
= VELAND > from © oe oe iJ $ buen 

oe ee 

Leer Newport te Cardiff 

At Aberdare and Merthyr (Daven- 
port) ee ee oo oe 6 0 to 6 7/6 
For t ee ee oe 7 O0ted 0 

0. 

rails to 301b. per yard run 
(at aes: ae tele 6126to 0 

Fishplates (at works), any section 
(Owen) At a el es 710 to7 12/6 
Railway Chairs—Guascow, f.0.b. oe =o ee 4 0 t0 410 
Pipes—Guascow, f.o.b.co o cf cf ee 6 Ot0o7 5 

STEEL. 
SHEFFIELD—At works— £824 £84, 
steel ee oe ee oe « 17 0 Oto% 0 0 
Ordinary cast oe o oe « 1440 Oto% 0 0 
ne Naan oe oo ee oo 24 0 Oto 82 0 0 
oe oe oe ee oe « 85 0 O0to65 0 0 
Second-classtool.. ce oe ee 2% 0 0t045 0 0 
Best speciai steels oy o os « 500 0to70 0 0 
Fine rolled, for clock springs, &c. .. .« 60 0 0to75 0 0 
Rails—Siemens (at works) .. eo oe 9 0 0t0 950 
er, ordinary .. oe « 710 0t0 8 0 0 
Do. superior .. oo eo 8 0 0t0 900 
Do. best .. ee ee oe 90 O0te 9 5 0 
2ad £204 
f.0.b., Cardiff or N ee - 8 0 Oto & 7 6 
Rails, * Sta wane os eo 717 6to 8 2 6 
Hea Ate at seal 710 Uto 717 6 
Best, from per yard, at wor 

(Davenport) .. oe « 8 2 Oto 8 3 0 


PRICES CURRENT OF MISCELLANEOUS METALS. 


Copper— £8. d 
Chili bars rton {75 ay 9 
oa oe oe oe oe oe ee pe oe 0.49 ° 
Tough cakesortars :. :. ot. tc ts ce 1800 

Tin— ” 
ee cab cige cee. 00 ee on ee ee ee 

760 «(0 
British .2 . ce « eo eee wee bg 

Lead— 

Best English soft pig .. +2 es ee... 00 se BBB: 
“ Panther” ee ee ee ee ee ee - 0080 

Antimony— . 

Regulus star a 7 o o oe oe oe ; ; : 

Gpeter~ 
jilesian ee ee od oe ee ee eo 3 0 @ 

23 0 0 
English ee ee ee ee o “e oe { 000 
Quicksilver .. . «+  « per bottle | . 2 : 
Phosphor Bronse—Suuieg metal perton . + 112 0 0 
alloys e- £120 to 140 0 0 

Castings euanting to pattern and quantity. 

Muntz’s Metal—Prices nominal. 

Zinc Sheets, for paper glasing (petibed)— 

Ist quality (per ewt.), from ee es ee 41s, to 47s, 
— oe ee oe ee oe ee +. 85s. 6d. 
F gravers . +e oe . +» ee 378, 
G. Daum, Cologne and London. 
a CURRENT OF COAL, COKE, Oil, 4 &c. 
£8. 

Cleveland,at works 0 10 3 te 0) London—Best .. 0 Ke 0 4°54 

Derbyshire... .. 018 0..0 00 Other sorts .. 9196..1 09 

Wales +» © 96..01066) South Yorkshire—At the pite— 
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012 0..0 186 Converting .. 0 90..0110 

Pt Se 0 66..0 00 Slack 0 30..0 50 

efield .. .. 0150..6180 Wales, allat pit’. 0 00..0 00 
Coals, best, per ton— Bteam(less2}).. 0 68..0 76 

Birmingham .. 013 0..0 156 House .. « 0 66.0 73 

South Durham.. 0 5 6..0 106 Small steam .. 0 29..0 36 

Derbyshire— Do. bituminous 0 20..0 29 

Best (at pits).. 0140..0160|/Lard .. .. .. 64 00..0 00 
Conve: ee 0110..0 00 | Oils, tun— 
Other sorts .. 0 90,..0110 ,Pale.. «- 84100..0 00 
Slack . « 0 30..0 50 aa «+ «+ 29:10 0..39100 
: + 31 00..3300 

G '—At the pits— + 24 50..276 

coal,perton 0 70..0 90)! Olive, Gallipoli... 0 00..0 00 
» #884 .88 ish .. « 0 00.0 00 
Splint “= 0 56..0 76 ++ oe eo 89 :00..0 00 
Dross ” 0 09..0 30); Rangoon engine 
| RH and? 0 36..0 00 
anal per? Raposood, Exel 
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M4 owt, deled, ¢° 18 8..0 15 9 eset $88 5 0..88100 


36 10 0..86150 
Foreign pale .. 88 0 0..39 0 0 


8 : 8 0..0 He Pag + 0 00..0 00 
teaM ee oe 0.. -- 0 00.0 0 
Wishaw main.. 70..0 76 Whale’ South 34 10 0..85 “ 
Smithy .. .. 0 13 6..0 15 9 Sea, pale . } 85 0 
B ve oe 29 00.8000 
eens it prices)— E. I. Fish .. 23 00..000 
Arle ~» 0100..0 116 oe oe 82 00..8400 
Pem'| m8 Goan re Tallow ss oe 30 00..5400 
Burgy 3. 0 56..0 60 ¥.C., new’ 52 15 0..58 0 0 
os, oc © 88.0 64 Old .. se os 5010 0..51 00 
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THE THUNDERER, 

Tue Thunderer inquiry has closed with a verdict of 
accidental death. This is virtually a verdict of acquittal 
both as against the Admiralty and as against the con- 
tractors, and we think it substantially meets the justice of 
the case. It has been given, too, without the necessity of 
the contractors calling any of their scientific witnesses ; so 
unanimous was the testimony given during the course of 
the inquiry that no blame whatever in the management of 
the machinery devolved upon them. It was clear that 
they could not be held responsible for the condition of 
machinery the custody of which out of their hands 
three years ago ; neither can it be maintained that much, 
if any, blame devolved upon the Admiralty, who in 
so novel a structure as the Thunderer had many 
nautical points to settle which necessarily occasioned 
delay, and who meanwhile seem to have taken all 
reasonable precautions for the preservation of the 
machinery in proper condition. Who, then, is to blame, 
and what is the cause of the accident? We answer, 
a multiplicity of concurring conditions such as never 
appear to have simultaneously presented themselves in 
any preceding case, and which, after our present painful 
experience, are never likely to occur again. Throughout 
the inquiry the Admiralty have shown a most commend- 
able anxiety to arrive at an accurate knowledge of the 
cause of the disaster; and if they have not fully succeeded 
in this, the fault certainly does not rest with them. At 
their instance the coroner was authorised to engage the 
services of a scientific assessor to assist him in the 
inquiry, and he obtained the aid of Mr. Lavington 
Fletcher, who had been suggested as the most eligible 
man. ‘They also commissioned Mr, Bramwell to pur- 
sue an inquiry into the causes of the accident, and 
he certainly acquitted himself of the duty with conspicuous 
talent and impartiality. He was aided in his investiga- 
tions by the officers of the dockyard staff, who placed the 
whole resources of the Portsmouth establishment at the 
disposal of the inquirers, and who certainly earned the 
favourable appreciation of every one present by their un- 
flinching courtesy, by their exemption from petty and 
partisan views, and by the confidence in their judicial 
temper which they inspired. On the whole, the result of 
the investigation has been to reveal greater resources on 
the part of the Admiralty for the proper conduct of their 
work than was sup to exist; and, although this is 
only a collateral issue of the inquiry, it is one proper to be 
noticed in connection with it. The machinery and boilers 
of the Thunderer, spite of their long inaction, have 
been well preserved. The rules in force at the dock- 
yard for the conservation of machinery not in use 
are in themselves judicious, and appear to have been 
well carried out, and on the whole we do not see 
that there is need for any change in these particulars. 
We think, however, that it would have been better, 
after untested machinery had been laid up for so long a 
— as three years, to have ap it unreservedly into the 

ands of the makers thoroughly to overhaul, so that they 
might have been abie to feel the same confidence in its 
condition as if it had just left their workshops. But the 
makers would of course have had to be paid for this labour, 
and the Government authorities probably thought that 
there was no need for such a verification, and that they 
would be able to save the —— As a general rule, 
this view is no doubt correct; but such verification should 
not be regarded as a costly formality, but rather as an 
insurance of the risk. If the Admiralt had : with 
the makers of the machinery thoroughly to overhaul it 
before putting it into use after so long a delay, 
the whole responsibility for its condition would 
have been thrown upon the makers, in precisely 
the same way as if the machinery had been new. 
But by allowing it to be started after they had 
made themselves responsible for its custody and par 
condition, they exonerated the makers, not merely legally, 
but morally, from all responsibility in re; to its condi- 
tion, and to any accident which might arise therefrom. It 
is quite clear that the boiler burst, not from weakness, or 
from any inherent fault in the machinery itself, which is 
_of precisely the same character as that in use elsewhere, 
but from the inoperative condition of the safety valves; 
and the simple question is, who, after such a lapse of time, 
and after the formal engagement given by the Admiralty, 
was responsible for that condition. That the makers 
would have taken more effectual means for the preserva- 
tion of the machinery if it had been in their custody we 
by no means maintain, and we think it would be difficult 
to suggest better means than those which the Admiralty 
have adopted. But we fancy that the makers, if the 
machinery had been in their custody, would after so long 
a delay have thoroughly opened it up and examined before 
putting it into use. 

The jury, we think, throughout the progress of the case, 
have shown more intelligence than could have been 
expected from a chance assembly of Gosport tradesmen, 
appointed to judgment upon a matter involving 
scientific questions of a novel and obscure character. It 
would have been better, we think, if they had been content 
with the verdict of accidental death, leavin; ay pees 
and suggestions to more competent judges than they can 
be, as to the deductions to be drawn from the facts of this 
inquiry. If, however, they have fallen into any error on 
this head, the fault is imputable wholly, we think, to the 
conduct of the case by the coroner, who, by his want of 
firmness, his loquacity, and inability to hold rule in his own 
court, adds another example to those already afforded of 
the unfitness of such a tribunal as a coroner’s court for the 
determination of any question involving important issues. 
Mr. Bramwell in the course of his evidence that, in 
his judgment, the valves had stuck from unequal expan- 
sion ; but having been misunderstood upon this head, and 
feeling probably, as we have felt, how improbable it was 
that this unequal expansion—though it had been observed 
in one of the valves tried—being, as he stated, a most rare 
phenomenon, should have simultaneously happened in the 
case of two valves set in the same chest, and at the same 





instant of time, he very properly took occasion, by a 
subsequent explanation, to rectify the Bepredien which 
had been arrived at, and explained that ‘although one of 
the valves may have stuck from that cause, the other 
valve, which had not been lifted for three years, may have 
been prevented from opening from this or any other cause, 
the real cause having, in point of fact, not yet been 
ascertained. The coroner, in his to the jury, 
omitted all mention of this important rectification, which 
had enabled the contractors to dispense with the necessity 
of calling scientific evidence as to the real cause of the in- 
action of the valves, and the jury have consequently found 
that the accident was caused by the sticking of the safety- 
valves due to the contraction of their metal seats—an 


‘assumption not merely unproved, but improbable. 


The length to which our report of the evidence extends 
this week, renders it impossible to afford the space re- 
uired for a full consideration of all the circumstances. 
ile we admit that the explosion resulted from the 
fact that the safety valves did not rise to relieve the boiler 
of steam, we may be excused if we refuse to accept, with- 
out deliberate examination, the theory put forward to 
explain the reason why the valves stuck. Mr. Bramwell 
found it necessary himself to modify the views he origi- 
nally expressed, and so much has been said, for practi- 
cally the first time about the expansion of valves and the 
creeping of valve seats, that we hesitate to commit ourselves 
hastily to the acceptance of novel explanations of a very 
lamentable event. Throughout the inquiry the contrac- 
tors have most scrupulously refrained from trying to shield 
themselves from blame by throwing blame upon the 
Admiralty or any one else, and the honourable sentiment 
has been fully reciprocated by the Admiralty and its 
officials. In our judgment, the ultimate cause of theaccident 
has not yet been set forth; but we feel sure that such 
cause, when revealed, will not imply default either of the 
Admiralty or the contractors. 








FRENCH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

Tue French Association are this year holding their meeting, 
which began at the end of last week, in Clermont, the capital of 
Auvergne ; the special inducement tu do so this year being in 
order to lend the weight of their presence to the inauguration of 
the Government observatory on the summit of the Puy de Déme, 
@ mountain only a few miles out of the town. The names of 
Clermont and the Puy de Déme are in science connected with 
the fact that there is excellent reason to believe upon its summit 
Pascal really discovered the mercurial barometer, and settled 
the question of the varying density of the atmosphere by the 
experiments which he caused to be made between his native 
town and the top of theneighbouring mountain. It was fitting, 
therefore, that science should attend at the permanent installa- 
tion of the barometer at its own birthplace. 

The French Association for the Advancement of Science, 
analogous in its constitution and objects to our own, has been 
four years in existence. Founded in 1872, it met first at 
Bordeaux, then at Lyons, at Lille, and at Nantes successfully. 
Its president this year is the eminent chemist M. Dumas, 
Member of the Institut, and permanent secretary of the 
“ Academie des Sciences.” In his opening address he spoke of 
the advantages to arts and manufactures arising from a 
systematic scientific training, such as was afforded in French 
colleges and institutions of the “ Ecole Politechnique” and “Ecole 
Centrale,” whose pupils were afterwards distributed throughout 
the various industrial works of the country. The superiority 
to France resuliing therefrom was very marked at the London 
Exhibition of 1851, and was readily acknowledged by the 
English juries themselves. Once recognised, steps were imme- 
diately taken in earnest to remedy the defect. One body there 
was, said M. Dumas, which in this had stood in the van, as in 
everything else in England connected with the progress of 
science—the British Association, whose humble imitators they 
were, in attempting to spread more widely the thirst for scientific 
knowledge. Science and its culture in England and in France 
were, however, totally different. In England the homes of 
learning and of science were at Oxford, at Cambridge, and in 
other parts of the country away from the capital ; indeed, it was 
not until a few years ago that the metropolis had possessed an 
university ; in France, all the chief exponents of science were 
centred in Paris, and the schools in the provinces were now com- 
paratively uncared for. Toremedy, in some sort, this centralising 
influence, and to extend more widely the love of science, was 
one of the objects of the French Association. He also 
remarked upon the power of science in bringing within our 
scope, and to our aid, the resources of nature; in peace as in 
war, in manufactures, in arts, in our means of getting about, 
even in our very houses and habits of living. Science, in fact, 
= our companion, our helpmate, if we would only make use 
of it. 

The general secretary then read a very satisfactory statement 
of the progress of the Association ; during the last year the 
Government had decreed it to be of public utility (equivalent to 
granting it a charter of incorporation). The general treasurer’s 
statement gave the capital account at £8000, the receipts during 
the, past twelve months as exceeding £2000, and the number of 
members 2300, showing that the young institution was in a pros- 
perous condition. 

The Association afterwards divided itself into the following 
sections :— Mathematics and mechanics ; navigation and engineer- 
ing ; physics and meteorology; chemistry, geology, and minera- 
logy; botany, zoology, anthropology, medical science (which it is 
proposed in future to subdivide), agricultural science, geography, 
and political economy. On Tuesday took place the great event 
of the meeting—the inauguration of the meteorological observa- 
tory on the Puy de Déme. This is built very solidly in the form 
of a round tower in three storeys, the basement one being in- 
tended later on for magnetic observations. At present it con- 
tains only the ordinary meteorological instruments, some of them 
apr MBE pro are required for complete observation. It 
is situate at dh elevation of 4812ft. above the sea, and 3554ft. 
above another similar oe at Clermont down in the 
plain, and only six miles away as the crow flies. The two obser- 
vatories are in telegraphic communication with each other, and 
with the rest of France. The possibility of direct comparison 
between simultaneous observations taken at the same locality, 
but at such different elevations, is expected to be of great inter- 
est to meteorological science. It may here be mentioned that 
an ardent observer, tay ap era , has ithe Pyne a meteo- 
rological observatory at ic du i, in the nees, at an 
elevation of about 10,000ft. above the sea, These observations, 





coupled with those from Clermont, will also be of much value.” 


The who assisted at the inauguration were about 700 in 
tending th mean, ofthe pina mitar ad eter ofa 
a C) ing, 0: inci; itary offici 
and of the chief | notabilfties The start was made at six in 
the morning in a number of six-horsed a ag fourgons with 
improvised seats, which were kindly provided by the Govern- 
ment. These carriages were enabled to proceed to within a mile 
and a-half of the summit, whence a fair mountain road lay over 
the remaining distance. In a sheltered spot a little below the 
observatory a tent-like shed had been erected, in which an excel- 
lent cold luncheon was provided for the entire party, and where 
the usual speeches were let off. At the time of visiting the 
observatory it was beautifully ‘ine, and the magnificent panorama 
of the long thin line of extinct volcanoes, running nearly north 
and south, with their craters now and then formed into tiny, 
shining lakes, and the belt of gently undulating country on either 
side extending to other ranges of mountains, was very fine, and 
one understood somewhat the feeling of pride which the inhabi- 
tants took in their beautiful Auvergne. 

The return to Clermont was effected in the artillery 
wagons, which, with a few private carriages, formed a pic- 
turesque procession extending nearly two miles in length along 
the tortuous winding road, It was six in the afternoon before it 
got back to Clermont. 

During the meeting several most interesting geological excur- 
sions have taken place in different directions—-to Pontgibaud, to 
Perrier, with its wonderful contortions of nature and its grottos 
in the mountain side (still inhabited), and elsewhere, in wonder- 
ous regions of volcanoes, of basalt, of tufa, of lakes filled up by the 
terrific force of nature, and of curious stalagmitic depositing 
springs issuing sometimes high up the mountain side. 

Several interesting discourses, or conferences as they are here 
called, have taken place during the meeting. The hospitality 
and enthusiasm of the inhabitants in and around the town of 
Clermont have been unbounded throughout, and soirées or recep- 
tions have been held by the préfect of the Department and by 
the mayor of Clermont, in honour of the Association, who con- 
siders, and justly so, their session to have been a success. 








THE EXPLOSION ON ROARD THE THUNDERER. 


Last week we gave the evidence taken in this — up to 
Thursday, the 24th inst., at one o’clock, when an adjournment 
took place for lunch. On the court reassembling, Mr. Bramwell’s 
examination by Mr. Staveley Hill, Q.C., was continued as follows ; 
It is possible for the screwed bolt stays uniting the front end 
plate of the boiler to the front plate of the uptake to be drawn out 
without injuring either the thread on the bolt or the thread in the 
plate. In illustration of that I will show you ascrewed stay with 
a riveted end, one of those which I said had been cut out of the 
side of the smoke box.. This had not given way, but was in the 
act of giving way. If you will look at it you will find that the 
inner threads are beginning to disen themselves from the 
screw. LIalso produce a stay from the experimental chamber, 
from which the plate has been driven off by bursting pressure, 
which shows the thread to be practically uninjured; and in Fair- 
bairn’s experiments in 1854 upon the very subject, you will find 
the same circumstance noted, that the stays and — parted 
without any appreciable injury to the thread of either. It takes 
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away the rivet either in whole or in part. I believe that the 
excessive pressure arose from both safety valves being stuck Gown 
in their seats, the - valves at the same time being shut. ‘There 
is the strongest proof that a safety valve which will rise and fall 
when cold, and which once being heated and having risen and 
fallen will re-rise and re-fall during the same heating in obedience 
to the pressure of the steam, will on in being heated up from 
cold stick in its seat and refuse to at the — of the 
steam which ought to raise it. This applies to the safety valves 
of these boilers, which are safety valves of a usual and yp a 
constructed. The safety valve of one of these boilers—I don’t 
remember which, but one of the three-fire ee ee when 
examined by Mr. Harris, my assistant, to have, when cold, less 
clearance than some of the other safety valves. It was kept in its 
condition till on the following day I returned from London, and 
seeing that it has less clearance than the others, I tried an expe- 
riment with it, which I must say at once was an experiment of a 
nature that would never arise in practice. I had it heated ina 
pail of very hot water, and then tried to put it back into its seat, 
which was cold ; the difference of bee, ao was sufficient to 
q 


make it stick ae Sees ering water less hot it would 
go down. Then Mr. Harris or Mr. R. Humphrys, or both, 
suggested that the valve box should be ¢ upon steam 
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cold it did not blow off until ib, on the square inch 
¢ it was designed to lift at. I d 

know whether it would have blown off at the 521b. had it not 

ing to the factory boiler which had 
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pressure higher in the factory 
ceed in opening the valve at all. We let the pressure down, fixed 
& pressure gauge upon the very valve box itself, so that there 
might be no doubt of what the pressure was in it, turned it on 
again, and 60 Ib. was again reached without lifting the valve. Then 
we took off the pressure, took off the cap from above the spindle, 
and turned on the pressure, and 47 lb. did not lift the valve, but 
then we were able to shake the spindle, which we did, and the valve 
rose. I should state that this valve was not the hand-liftable 
valve of the two, but it had been repeatedly lifted in our trials when 
cold, and lifted by steam when hot after it had once lifted; and 
yet on each heating up from cold it stuck repeatedly in the way 
in which I have descri I have never met with such a circum- 
stance as this in my many years’ experience, I have never read of 
such a circumstance, and-I have never heard of such a circum- 
stance. Experiments were made with other of the safety valves 
from the Thunderer. At those at which I was mt nothing of 
the kind again occurred. At one at which Mr. Harris wes present 
and I was not, it was reported to me that a similar circumstance 
did occur. that particular case, however, I understand there 
is some doubt as to whether the valve was in the seat for which 
it was originally designed; but whether this were so or not, 
it is still a case in which a valve would rise and fall when cold, 
would rise and fall when hot, having once done so, but would not 
rise when heated from cold. This is reported to me as having 
been one of the triple valves of a five-fire boiler, the starboard 
forward, forward stokehold, all of which valves are liftable by 
hand. These experiments lead me to suppose, unlikely as it 
undoubtedly ap; that both the safety valves of the exploded 
boiler on being bret heated as they were from cold water in the 
boilers on the morning of the 14th, remained stuck down in their 
seats, and that through the stop valves being shut ther? was 
accumulated in the builers that heavy pressure, which the aa 
of the sides of the smoke box and of other parts of the explod 

boiler proved must have prevailed there, an excessive pressure, con- 
sistent also with the behaviour of the pressure gauge and of the 
marks in the spindle of the safety valve. On the 4th inst. we got 
up steam in a fellow boiler to that which exploded, having eased 
the — on the safety valve, the whole of the steam being 
deliv: through the safety valve at a pressure of 191b. Mr. 
Oliver, chief inspector of hinery afloat, went on deck and 
reported that there was a very large delivery of steam accom- 
panied by a heavy, roaring noise. He tells me that on the day of 
the explosion there was no such volume of steam and no such 
noise. These various circumstances I think all point exclusively 
to the fact, that at the time of the explosion both valves were 
stuck down. When the fires are in active operation, not the most 
active, the pressure in such a boiler as that which exploded, con- 
taining about 16 tons 16 cwt. of water, and 500 cubic feet of steam 
space in round numbers, would increase at between 4 lb. and 5 Ib. 
per minute with a 12 1b. pressure, 8lb. per minute at a 30 lb. 
pressure, 9 lb. at a 401b., and 114 lb. at a 60 lb. pressure. On the 
4th inst. when we got up steam without any steam blast the pres- 
sure increased from 4 lb. to 12 1b. in two minutes; 2} minutes, 
with fires in full operation, but not the fullest activity, would be 
sufficient to move the pressure gauge to 30 1b. so as to put the 
hand to the wrong side of the zero pin, and 2} sufficient to take it 
to 61} lb., which in the particular gauge I tried would have taken 
the hand out of gear. As regards the stop valves being closed, the 
auxiliary stop valve, when the steam was up in the auxiliary 
boiler, would of course be closed. As regards the closing of the 
main stop valve of the boiler, although it is true that with- 
out the closing of this valve the accident would not have 
happened any more than it would have happened if there had 
not been a fire within the boiler, nevertheless the closing 
of this stop valve cannot be regarded as the cause of the explo- 
sion, but merely as a contributory. The cause was, undoubtedly, 
the sticking of the safety valve. With the safety valve in proper 
order, it should be ible for the boiler to be generating its 
maximum amount of steam, and to get rid of the whole of it 
through the safety valves without risk. If this were not so it 
would be impossible for the officer in command of the vessel to 
give a sudden order to stop the engines without endangering all 
the boilers. For when the engines are stopped the sole outlet for 
the stegm is through the safety valve, the steam pipe being as 
effectually closed by the stopping of the engines against the exit of 
steam, as they would be by the closing of the stop valves on the 
boilers themselves. It is true that in practice the rapid generation 
of steam is not kept up when the engines are stopped. To do so 
would be to cause a useless waste and an annoyance from the 
rear of the steam. Therefore the smoke box doors are 
— when the engines are stopped, the ashpit dampers are shut, 
the fire doors are opened, and in thete ways fires are checked. 
But, although this is the practice, all boilers and safety valves 
should be designed so that, with everything closed but the safety 
valves, the maximum amount of steam may be generated without 
danger. The ignorance of those in charge that the stop valve was 





» closed was on this occasion more disastrous than the fact of its 
being closed, because, acting on the belief that it was open, they, 


irrespective of the condition of the pressure gauge which was out 
of order, went on generating steam with the belief that the 
engines were using it, and that there were seven other steam 

in the stokehold and one or more in the engine room to 
tell them what the pressure in this icular boiler was, being the 
pressure in all the other boilers as they would think, and that the 
pressure in this boiler and all the others could never have become 
dangerous, because there were no less than eighteen safety valves 
coupled up into one system, as was supposed. Persons in charge of 
such boilers as those in the Thunderer, and in other vessels of that 
class, are very unfavourably situated as regards knowing the action of 
their safety valves, com with persons in charge of land 
boilers, locomotives, portable engines, and even ordinary passenger 
steamers. In the case of the land boilers, portable engines, and 
locomotives, the safety valves are actually in sight, or the extre- 
mity of the waste pipe leading from them can be seen as it can 
be the hatchway of an ordinary steamer. But, in the 
case of Thunderer, and such ships, the valves must he en- 
closed in a box, in order to it the steam ing in the 
stokehold, and the mouth of the waste pipe is far away out of 





their seats without at all im their efficiency. 
This could be uced by too great a nicety of workmanship. I 
believe as to the whole question between a safety valve sticking, as 


, 
one . pu) valves did stick when yelp anerw I _~ 
sta’ its not so ing, may upon 4 of an in 
ee ead tha valve, the eure" ohioh tid ick, ae I have 
told was afterwards reduced under Mr. Newman’s directions, 
and ieve about 1th of an inch was the amount of reduction 
in diameter, and after this slight alteration that valve was satis- 
factorily free. Mr. Newman is the first assistant engineer of 
Portsmouth Dockyard. I think it is most desirable that in the 
stokeholds of all such vessels as these, where those within the 
stokeholds cannot know what the valves are doing, to have on each 
boiler a small safety valve, say of an inch area oni: , held down by 
an unalterable spring to a pressure 21b. or 31b. in excess of that 
at which the main safety valves are intended to blow off. The 
persons in charge of the boilers would, so far as the small 
valve is concerned, be in the same favourable position as the 
drivers of locomotives and other persons having charge of land 
boilers are. If this valve were seen to blow it would be an 
indication that the other valves were not doing their duty, and as 
this valve would very rarely blow of its own accord, it should be 
an instruction that it should just be lifted by hand periodically.* 
The next point is that every effort should be made to place stop 
valves in position where they can be ily seen without having 
to seek after them, and that when this cannot conveniently be 
done, for working them should be provided, so that they 
might CS weed from the stokeholl floor or other easily accessible 
place, and indicators should be provided which should show by 
mere inspection, without requiring trial by hand, what is the con- 
dition of each valve, whether open or shut. The third and last 
point to which I wish to call attention is —_——_ to the pressure 
gauges of all boilers. It is simply that there should be a second 
stop pin inserted at the highest pressure that the gauge is intended 
to show, so that by no possibility could the indicating hand get on 
the wrong side of the zero point. It would be as well also if some 
difference were made between the two ends of the indicating hand, 
for when high > and the lamp not well lighted you are likely to con- 
found one end of the hand with the other. It would be impossible for 
any set of gentlemen, whether they were the contractors or the 
engineers consulted by them, or the officers of the Admiralty and 
of the steam reserve, to have done anything more than was done 
on this ovcasion for the purpose of investigating the cause of the 
accident. Everything that was asked for was instantly done by 
those in authority, se of expense or trouble. I may say 
that I mentioned to Mr. Wright that it would be better if the 
jury had a model of the kind of the exploded boiler—and he at 
once gave his sanction for my having such a model made, the 
expense of which, of course, must be considerable. The experi- 
mental chamber was made, and expensive castings were provided 
to enable the safety valve boxes to be tried in succession on the 
factory boiler, and, as I have stated, everything which anybody 
could suggest as being at all desirable was done for the cause of 
ae this disastrous accident. 

On Friday morning Mr. Bramwell’s evidence was continued. 
When I stated the fact of the material of the boiler having been 
tested at the chain cable proving machine, I omitted to give the 
dimensions of the strips tried. The strips were 2in. wide practically, 
and those for the uptake plate were “42in. thick, and those for the 
front plate were ‘47in. By the specification the uptake plate should 
have been ‘50in., while the front plate need not have been, when 
new, more than “4375. There was a deficiency of 08 in the one, 
and an excess of ‘0325 in the other. And at the part of my 
evidence where I spoke of the quality of the material as 
shown by the chain cable testing machine, I should have gone 
on to say that the workmanship of the exploded boiler was 
excellent. Further, I told the jury that the uptake of the 

loded boiler was its weakest part; it would have been as 
well if I had added then that which I desire to add now— 
that the uptakes of the two five-fire boilers are bulged, but the 
smoke box end of these boilers I have already stated are, in my 
judgment, entirely uninfluenced by any pressure. The plates of 
one of the furnaces of the exploded boiler have been drilled. I 
did try them with a gauge which was not accurate, and had to go 
away. Their thickness has since been taken by my assistant, Mr. 
Harris, with a proper gauge. He reports it to me as being now bare 
ts ('4375in.), and the plate in the uptake of the exploded boiler 
adjoining the one for which the samples for testing were cut has 
also been gauged by him, and he reports it to me bing now bare 
din. (50) thick. From recollection the uptake plates were bulged 
in the other boilers of which I have spoken to the extent of jin. to 
}in. as a maximum. I should add that the area of the plate 
stayed in the uptake is about 2} to 2) times as great as the area 
stayed in the sides of the smoke boxes, and also that the sides of 
the smoke boxes are kept cool by water being in contact with the 
plate at that , while, except for about 10in. of the lower portion, 
the uptake plates have no water to keep them cool, but only the 
steam. 

By Mr. Jenkins: I have designed and tested marine boilers for 
the mercantile navy. For a new boiler I should use the factor put 
forward by the Board of Trade, viz., sixtimes. That is their only 
factor, Ithink. Ido not think they use the factor of eight. When 
the steam was got upin the port after smoke box on the 4th 
August, experiments with the molten lead show that there must 
have been a temperature in the smoke box, and I have no doubt 
alsoin the uptake, exceeding the melting owe of lead, which is, I 
believe, between 600 deg. and 660 deg. Fah., but how much more I 
do not know. I had not a pyrometer. After the trial was over I 
found there was a pyrometer in the dockyard, but not knowing this 
I had provided myself with ladles and lead to put into the smoke- 
box as the readiest substitute for a pyrometer. I cannot tell how 
far the temperature was above the melting point towards being red 
hot. On day of the experiment I did not see the lead melted. 
Mr. Harris simply called out, ‘‘ your lead is melted,” and some 
days afte’ s when I saw it, it was of course quite cold. I 
examined the whole of the smoke box. I consider the whole of 
the cause of the explosion was the jamming of the safety valve. 
The prersure at the time of the explosion was largely in excess of 
the working pressure, but I do not believe it exceeded 100 lb. The 
highest pressure to lift the safety valves when the box was bolted 
to the steam dome of the factory boiler was 521b. full. I am not 
prepared to say whether there would or would not be an appreci- 


* Messrs. Eastons and Anderson have fitted to each of the boilers of 
H.M.S, Rover and Euryalus a valve somewhat similar to that suggested 
by Mr. Bramwell. Each valve is jin. diameter, and is loaded by a dead 
weight to a couple of pounds more than the boiler pressure. valve 
is quite access ma coy oe) +d have ae in 
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fact that it did not lift with 301b. excess pressure w! 
house does not that the atmosphere had any iable 
effect upon the pressure required. I have a note here, that on 14th 
Augast, as Iam informed by Mr. Harris, a valve box con three 
valves all hand-liftable was tried upon the factory boiler itself, and 
as much as 541b., or 24]b. excess 

the valve lift ; and from the ex nts made in my 
should still say that the safety valves in the boiler that with- 
stood a higher pressure than 541b. bef ifti 
explain to you why it should be so, I can refer you 
that the valve tried in close Lae a to the steam chest of the 
factory boiler required variously 17 lb, excess pressure, 15 Ib. 
excess pressure, and 22 1b. excess pressure; and as I cannot 


I cannot explain why a still greater pressure might have been 
requi In my examination of the uptake of the boiler I think 
the top row of stays was lft. Sin. from the top row of rivets about, 
and the vertical distance between the two rows of stays was — 
as shown by the tracing of the experimental flat stayed chamber 
now placed in my hand. They were pitched 15}in. a 
The greatest area on any one stay would amount to about 

uare inches, That boiler should have been worked to a pressure 
of about 81b, to a square inch, taking the Board of Trade rule 
for surfaces not protected by water. Taking Lloyd’s Rules, the 
working pressure would be a little more than twice that. I believe 
the Board of Trade rule is an arbitrary one, to leave a la 
margin of safety. In my own opinion, the boiler was perfectly 
safe to work at a pressure of 17 lb., allowing a handsome margin 
for casualties; but at the same time that isa higher pressure than 
the Board of Trade would allow, but about the same as would be 
allowed by Lloyd’s Rules, the factor of safety being six in both cases, 
the difference arising from the different value put upon surfaces 
of this description the two establishments. That is what I 
should consider safe. The factor of six is used both by Lloyd’s and 
the Board of Trade, but the latter make a deduction after working 
out the pressure. 

Mr. Jenkins handed Sir W. Fairbairn’s “ Useful Information for 
Engineers” to Mr. Bramwell, dated 1860, and Mr. Bramwell said: 
I do not with Sir W. Fairbairn’s statement therein that 
boilers should possess a factor of safety of eight. Taking a factor of 
safety of six, and taking it that the boiler would bear a pressure of 
100 lb. before it burst, I estimate the working pressure at 16]b., 
and withdraw my statement deduced from Lloyd’s Rules that 
the working pressure should be 17 1b., although I believe 
that the boiler would be perfectly safe to work at 17 lb. 
I consider the workmanship on the on chamber quite equal to 
that in the Thunderer’s boilers. e greatest amount of 
permanent set in the experimental chamber at a pressure of 60 lb, 
was one-eighth full, and the bulging under 601b. pressure was jin. 
I do not consider that it was prudent to work the boiler at so high 
& pressure as 301b.; the margin of safety was not sufficient. I 
think a boiler which has to be worked at 301b, may yield slightl 
at a pressure of 601b., and take a permanent set. i do not thin! 
this permanent set would be increased every time the pressure was 
_ onit. I do not know whether the original bulging in the port five 

urnace boilers was the result of some ~ hydraulic tests. The 
plate was bulged between the stays. have no reason to think 
that the stays themselves had elongated. The maximum bulging 
of the five-furnace port boiler, which took place under the hydraulic 
test of 60 1b., was ;;in., and maximum set ;;. The plates round 
about the stays were cupped or in valleys similar to the boiler that 
burst, though not to so great an extent. The amount of cupping 
is barely jin, in a radius of 3in. in a specimen cut out of the side 
of the smoke box of the boiler that burst. The cupping or 
bulging of the port forward uptake, where the stays had to 
support 280 square inches, is about equal to the cupping in a 
radius of 3in. of the exploded boiler of the plates taken from around 
the smoke box stay, which stays had an area to support of, I should 
say, about 100 square inches. It was not prudent to work the five- 
furnace port forward boiler at a pressure of 30 lb. 

By Mr. Adams : It is my opinion that the safety valves stuck on 
the Friday morning, when they became heated. I believe that 
when the pressure gauge was broken the stop valve was closed. I 
cannot say how long it would take to raise the steam from 12]b, 
pressure to the bursting point of the boiler unless you can give me 
some further conditions, I must know how the fires were being 
managed. I should imagine that—until about one o’clock—the 
smoke box doors were open part of the time. I cannot say when 
the stop valve was closed, butitis my opinion that when the explosion 
occurred both the stop valve and safety valves were closed, and in 
all probability the stop valve had been closed since the previous 
evening. 

By Mr. Thesiger: In these experiments besides myself there 
attended on the part of the aE Mr. Wright, Mr. Newman, 
Mr. Oliver, Captain a Mr. Phillips, and Mr. Tookey; and on 
behalf of the contractors, Mr. Robert Humphrys, Mr. Bourne, 
Mr. Parker, and Mr. Hide; and Mr. Maxwell and Mr. Harding 
were very oeney there, if they were not there the whole time. 
I believe Mr. Bourne, Mr. Parker, and Mr. Hyde, are gentlemen 
of considerable experience in marine boilers. I am aware that 
Mr. Parker is the engineer of Lloyd’s, but I am not aware 


}that he attended under the instruction of Lloyd’s. All these 


investigations were made in common, the assessor, Mr. Laving- 
ton Fletcher, and Mr. Jenkins being present, and the assessor's 
assistant and my assistant. All these experiments were conducteed 
in the presence of all, with some few exceptions here and there, 
In the course of my experience I have been acquainted with 
Messrs. Hump! and Tennant’s engines. They have, and their 
firm has, and deservedly so, a eg! high reputation. On my 
inspection of these boilers I found in the exploded boiler the stamp 
showing the date at which the Government inspection took place. 
The date I remember was November 10th, 1870. The legend upon 
the boiler is:—Tested to 601b. on — day in — month, 1870, by 
hydraulic e—I think the words are, and then follow some 
initials. I presume that would establish the fact that the boilers 
had satisfactorily stood the Government test. I have heard in 
this room that the hydraulic tests are repeated again when the 
boilers are first fitted on board by the contractors. 

Mr. Thi here read the following paragraph from Rule 1, 
cap. 24, of the Dockyard Instructions issued by the Admiralty in 
1875 :—In order to detect any accidental weakness or unsound- 
ness in any part of marine engines or pipes when first fitted on 
board by contractors, or when new boilers are fitted, not only the 
boilers Tut all the pipes and other connections, as well as the 
steam cylinders and side casings as far as the eduction pipes, are 
to be tested by hydraulic pressure to twice the pressure the boilers 
are intended to work at ; and all high-pressure boilers, after being 
fitted together with the steam cylinders, and all pipes and connec- 
tions which will be subjected to the steam pressure, are also to be 
tested to twice the pressure the boilers are intended to work at, 
except in cases where special tests are ordered.” 

Mr. Bramwell continued, in answer to Mr. Thesiger: If I saw 


under hydraulic test bulging which I considered excessive, I would 
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not put the boiler to work at the intended pressure, and if I-had 
the power I would reject the boiler until altered. 1 still adhere to 
the opinion I have expressed, that this explosion was not due to 
the weakness of the boiler. As to the exact amount of pressure 
to which the boiler was subjected, I cannot speak. In ot of 
the centre tee bar, I said the fact that the centre tee bar 
punched the front plate showed the peeraggg 2 eg ee that 
must have been on the plate at the time. t I mean is 
that the plate having rip the line of rivets, had compara- 
tively nothing to oppose its movement but the tee bar. This 
= ing took place after the explosion had commenced. 
herefore, although it showed the enormous pressure on the 
plate as a whole, it is not a very good indication as to the 
pressure per square inch. That, however, coupled with the bulging 
oie eo Daa i p=! — high, but ofa 
prince’ upon ulging. You can form the comparison 
that which produced the bulging on the smoke box side of the 
exploded boiler must have very much greater than the 
te which produced the bulging in the uptake of the port 
orward boiler; and you have this strong evidence of it, that the 
— reel — port forward a & not — ged, 
oug’ er pressure came upon the wu e of the port for- 
ward boiler must equally have come upon ae aos box of the 
boiler. As far as ever I have heard the boilers stood satis- 
factorily the Admiralty tests. I believe it is a fact that the 
factors of safety established by Lloyd’s and the Board of Trade 
have come into existence since the boilers were ordered. A factor 
of safety has been floating about engineers’ minds for a considerable 
time. The object with which the rules of hydraulic tests are 
made is that there should be a margin of safety. Stop valves are 
intended of being capable of being closed, and of being capable of 
being closed even when steam is being generated in the boiler. 
The safety valve is the means provided for the escape of the 


steam. With reference to the experimental chamber, it was. 


unfavourable as compared to the actual boiler rather than favour- 
able, in my judgment. The boiler would be likely to bear a 
higher pressure than the sample chamber. I think that though 
the pressure gauge was apparently out of order, it was really in 
order, Therefore, at whatever time the dial-hand was carried over 
the point the pressure must have been such as to take the gauge 
out of gear. Pressure gauges do not unfrequently get out of 
order. I should myself, assuming the stop valve to have been 
open, have naturally taken the pressure in this boiler for any one 
of the seven other gauges. A man might easily be deceived as to 
whether the dial pointer was on the wrong or the right side of the 
zero pin. Upon examining the safety valves of the exploded 
boiler I found they were perfectly free in their seats, but 
the injuries they had received prevented its being ascertained 
whether they had stuck, or what were the causes which had caused 
them to stick if they did stick. It was quite clear to my mind 
from the examination of the safety valve box that the sticking did 
not arise from any obstruction in the way, i.e, any blocking or 
piece of foreign matter introduced into the box. My conclusion 
that the valve of the boiler that burst, although free when cold, 
stuck when first heated, is derived from experiments with similar 
valves. There were eighteen safety valves altogether on the main 
boilers, besides those on the superheater and auxiliary. So far as I 
myself witnessed the experiments, all that I saw tried worked well 
except one, Out of the eighteen valves fourteen, I believe, were 
tri Out of these fourteen, one which I saw and one which Mr. 
Harris saw, alone failed to work properly. I am not prepared to 
say that the one Mr. Harris saw was not in the wrong seat. I 
believe the fact that a valve that was free when cold, and was free 
having once lifted, when hot would stick when raised from cold to 
hot, wasa novelty to everybody who witnessed the experiment. 
We had several experiments upon the valves which I saw stick. 
Safety valves generally may stick from various causes, one of them 
being the fact of a valve being left in its seat without movement 
for a considerable time, or any corrosion or scales getting in, hardly 
between the wings of the ves and the seatings, but between the 
guides of the valves. Also any bending of the valve spindle might 
cause the valve to stick. Being originally made too tight might 
cause the valve to stick, and the effects of temperature. I consider 
it is of importance that safety valves should be inspected or tried 
from time to time. The non-hand-liftable safety valve cannot be 
inspected, nor even when under steam can it be ascertained whether 
it is blowing off. Therefore one cannot tell whether the steam is 
proceeding from one safety valve or the two. I pointed out 
yesterday the disadvan under which persons in such 
vessels must labour, and I suggested that it should be met 
with a smaller safety. valve to blow off in the stoke- 
hold, loaded to a slightly gredter pressure than the others. 
It would also be of great importance if the stop valve could be got 
under the eye and the guidance of the person controlling the boilers, 
You may take it that the form of the safety valve, the pressure 
gauge, the position of stop valve, are not in any way unusual. As 
regards this particular vessel, there are an enormous number of 
valves and pipes, while the stokehold is quite dark, and very little 
light in the engine-room. As regards this i boiler, there 
are thirteen stop valves, including the two throttle valves in the 
after stokehold, directly or indirectly connacted with the boiler. 

A letter from Mr. W. C. Church was read by the Coroner, asking 
for a pass to go on board free of charge, and make, with his 
assistant, an examination of the boiler, so that, in case he might 
discover anything, he might give the Admiralty the benefit of 
views as to the causes of the explosion. The Coroner said that he 
considered that Mr. Church was too late in the day, and that if 
the Admiralty had required his services they would have asked him 
to attend the investigation. 

Mr. Staveley Hill remarked that the Admiralty had no desire to 
avail themselves of the assistance of Mr. Church, and he believed 
that his services were not likely to prove of any service to the 
Admiralty, to the Coroner, to America, which was supposed to be 
Mr. Church’s native place, or to any other country. 

The Foreman of the Jury thought they had plenty of scientific 
evidence without Mr. Church. 

Mr. Bramwell’s examination was then resumed. 

By the Jury: I cannot tell by the sepeeranes of the rivet holes 
whether they were punched or bored, but they were very well 
done and very accurate. I have not seen any perceptible crack 
from one to the other. I do not think the hydraulic pressure in 
any way weakened the boiler. I have seen the specifications of 
these boilers. I do not retollect any other matter than the thick- 
ness of the after plate of the uptake, in which the thickness was 
less than the specifications demanded. I should think that if the 
boilers were made in accordance with the specification they would 
be safe, but that would not be in accordance with the requirements 
of the present day. We become more cautious as time rolls on. 
The gauge of the exploded boiler, when found, had the sector 
broken away. If broken away when observed by Wells, then the 
observations I have made do not apply, but if not broken away I 
have no doubt but what the hand was at zero on the wrong side 
of the pin. the sector had been broken off, the hand would not 
have moved on to 201b. as described by Wells. That, and that I 
do not see what there was to break it, makes me think it had not 
been broken off. I do not consider that the fact of the hand flying 
round when the glass was broken, and the hand touched, and the 
fact that the other gauges were at 26]b. pressure, should have 
suggested to Mr. Harding that the communication between this 
and the other boilers was “— These gauges are closed, and 
though I know the principle, I have never before examined one to 
see the details of construction. If it had been my duty to see 
that the stop valves were open, I should not have waited for the 

iving way of the gauge to orm that duty ; and if my duty had 
m to see to the exploded boiler, and not to the stop valve, I 
should have gone on after the gauge was deran; in the full confi- 
dence that I could rely on tne other f agary t was, tly, 
the course which was ad: I do not bellune ibe ear tolves 
were bow de Pega | but I believe that the hand-liftable valve had 
been lifted off its seat that morning to let the air out, Assuming that 





at about quarter-past eleven, the smoke box doors were opened and 
the other ordinary means adopted for holding back the fires until 
shortly before one o’clock, the time appointed for the trial, there 
might have been no practical increase in the pressures in the boiler 
until orders were given to close the smoke box doors and to go on 
firing to generate steam. I may as an instance say that when we 
got up steam in the corresponding boiler on the 4th inst., I to 
satisfy coe that I had control of the steam gave word at 11.52 
to open the smoke box doors and fire doors, and close the ashpit 
doors, and this controlled the steam. I tried this until noon, about 
sight minutes, and then having satisfied myself that I had such a 
control, I ordered the smoke box doors to be shut, and went on 
with the fires. There is nothing to make me believe that the 
explosion occurred from a sudden impulse of steam, rather than 
from a steady pressure. The area of the steam outlet, and the 
fact that that outlet is through a number of small saw cuts, would, 
bearing in mind the fact that there are about 500 cubic feet steam 
room, and also bearing in mind the fact that the stop valve must 
be shut slowly by means of a screw, prevent any appreciable recoil 
of steam. though the uptake plate is thinner than the fi- 
cation, its toughness and that of the front plate ex that 
uired by the Admiralty, 

y the Assessor : The type of boiler adopted in the Thunderer 
is one I should approve for a pressure of 30 1b, on the square inch, 
and I consider it quite safe at that pressure, The destruction of a 
cylindrical boiler compared to this would have been very much 
greater. A well-proportioned cylindrical boiler fails under 
excessive pressure at the longitudinal seam of rivets in the 
cylindrical shell, and not the flat ends, which flat ends are stayed. 
Possibly, and in all probability, the bursting of one cylindrical 
boiler in a series would lead to the bursting of the next. I am 
aware that several compound explosions have resulted from the 
consecutive, all but simultaneous, bursting of cylindrical boilers on 
land. I think that the fact that the bursting of one cylindrical 
boiler might lead to the bursting of others alongside is one that 
should be seriously weighed 7 those engaged in the construction 
of boilers in the present day for pressure more than double those 
which are under consideration now. Suppposing a marine boiler 
to run short of water, the parts to be first affected are the top of 
the flame box, and next the top row of flues, I have examined 
them and found no signs of burning. The flues, of course, have 
not been tested, for it is be or pee to get water into the boiler, 
but nothing to lead to the belief that they were short of water. I 
wholly dissent from the view that if any of the plates within the 
boiler had been overheated and water dashed upon them, that 
thereby so rapid a generation of steam would result, that the outer 
casing of the boiler would be rent, The specific heat of 
wrought iron is so small, being only between one-eighth 
and one-tenth of that of water, that the power of even 
a large piece of hot iron to generate steam is extremely 
limited, so limited that the steam generated ina boiler like this 
which has 500 cubic feet of steam space when the water is up and, 
of course, a good deal more when the water is low, would not 
appreciably affect the pressure in the boiler. I believe that when 
boilers burst from overheating they rend at the part overheated 
and not in the shell. I do not consider that this explosion can 
have been due to the water assuming a spheroidal condi- 
tion. Ido not consider that the explosion can have resulted from 
the air being boiled out of the water, inasmuch as the boiler 
had been refilled with fresh water shortly before the explo- 
sion. I attribute the — simply to the gradual accumulation 
of steam pressure, which found out the weakest point, and if the 
weakest point had been any stronger I believe it would only have 
been an aggravation of the mischief. The uptake was weaker than 
the other parts of the boiler because the stays were too wide apart 
for screwed and riveted stays, having regard to the thickness of the 
plate. I should pitch the riveted and screwed stays for a pressure 
of 30 lb. for a plate of the thickness of the boiler that burst at a 
distance of about 12in. apart. I would recommend screwed stays 
should be nutted, and not Ap sen simply in a riveted pointin all 
cases when there is no local objection. Had one of the screwed 
stays in the uptake given way at the mises J working pressure from 
some defect, I consider that the stays around would have given way 
also, and the boiler would have burst as the one under considera- 
tion has done. I am sure that that has not taken place in the 
Thunderer’s boilers. I consider that boilers should be so stayed 
that the failure of one stay at working pressure would not lead to 
failure “ those — ~ The — factors of ye be the: 
4, 6, or 8, are provi guard against emergencies of that kind. 
The experiments with the flat stayed chamber did somewhat modify 
my views as to the strength of flat stayed surfaces. I should not 
have recommended that the stays in the uptake should be spaced 
only Gin. apart, had I been asked six years ago when the boilers 
were designed or made, but I should dosonow. My first impressions 
as to the strength of the uptake were modified by the experiments 
on the chamber. As an engineer, I am willing and anxious to state 
that it is most desirable that we should have more information of 
flat stayed surfaces, and that further experimental investigations 
are urgently called for. It would be a legitimate ve oe of investi- 
gation for the Admiralty to pursuein the interest of public safety, 


the results being made public and not confined to the depart- 
ment. I cannot explain the reasons for the bulging in the 
uptake, of the port forward boiler in the forw: stokehold. 


It shows the importance of further investigations of the effect of 
applying heat to one side of plates that has only seemed to cool 
them on the other. I understand that as high a temperature as 
1000 deg. and more is sometimes attained in the uptakes of marine 
boilers when on the measured mile. I approve the design of the 
safety valve as regards the guiding of the spindle. I prefer the 
design as it is to any alteration which would involve the material 
reduction of the length of the guided part. It would be well to 
have every valve arranged so as to be capable of being turned 
round and round as well as lifted by hand, although I believe that 

i ually valuable to 


the power of ti the valve round, while 
pa a sticking, is also valuable to prevent leaking. Machinery 


generally on board armour-clad men-of-war is under iar diifi- 
culties, which shows the peculiar necessity for a small open safety 
valve, as previously recommended. The principle of having an 


opening in the dial of a pressure 
are open to view is good, provided that the glass can be kept dust- 
tight, The reason why there might have been a pressure of about 

lb. or more, competent to w the pressure gauge of the 
exploded boiler out of gear when the hand of that gauge was 
tried, although, at the same time, the pressure in the other 
boiler was only about 261b., is that the stop valves of the 
other boilers were open, so that I believe the steam from 
them was heating up the main engines, and we have also been 
told that they were in connection with the auxiliary engines, 
while there was no outlet whatever from the exploded boiler, and 


uge so that the rack and pinion 


therefore every icle of steam made in it had to accumulate 
therein. If the boiler had | ave heavily I think that the pressure 
might have risen to a sufficiently high point to have burst the 
boiler, even though the safety valves were free, but it must have been 


so heavy that I think it 


id not have failed to make itself known 
in the working of ai 


iary engines delivering their exhaust steam 


into the same waste pipe. Tt a that these engines were pro- 
perly at work, and the inf ion I have received on that point 
caused me to abandon an idea that there might have been a water 


resistance to the exit of the steam from the boiler. 
there could — ep = ae ay vem se er et 
through a column of water being formed eo wi steam pipe, 
because the two fan engines were at work exhausting into 
this waste pipe at the time. I attribute this explosion simply 
to excessive pressure of steam in consequence of the sticking 
of the safety valves, that sticking occurring in the ordinary 
course of work, and not from tampering or jockeying in 
any way whatever. The excessive pressure of steam gradually 
accumulated. I believe that no attempt of the kind would be 
made by gentlemen of the honourable c of Messrs. Hum- 
phrys cal Tennant, who were in charge at the time of the run, 


I do not think 
m the safety valve 





= 


They would be far above any conduct of this sort without super- 
vision, and if we were considering not them but others who know 
their busiuess, but were not honourable, the course suggested would 
have been a foolish one, for unless they had blocked down the 
whole of the eighteen safety valves of the boilers, the blocking 
down of these two alone could not have got an excess of pressure 
for the engines, because they would not have got it in the engines 
without opening the stop valve of the exploded boiler at the same 
time, and any excess of pressure must then have been thrown cff by 
the other valves, Iam quite convinced that any suggestion that 
has been made on the unfair treatment of these valves has been 
made in ignorance of the fact, and without a shadow of foundation, 
and I may say that emphatically. ° 

By Mr. Staveley Hill : I think the hand-liftable valve could not 
have been held down against the pressure of the steam by corro- 
sion, if thet valve had been lifted either on that day, or within 
a few days, or a week, previously. The proper mode of filling the 
boilers with water on the previous evening would have been to 
open the safety valves to let the air escape as the water came in, 
and on the morning of the trial it would be the usual and ~— 
course to let the air out, so that you might not get air mixed with 
the steam into your engines to = your vacuum, 

The inquiry being resumed on Monday, the 28th, Mr. Bramwell’s 
evidence was read over to him, which from its length took till 
2.10 p.m., when the court adjourned for lunch. 

On the court resuming in the afternoon, Mr. Thesiger 
said that he would take that opportunity of making a few 
observations on the course which had been adopted previous to 
the examination of Mr. Bramweli, when the jury expressed a wish 
that Mr. Harding, the contractors’ foreman, should be called, in 
order that they might have before them the facts on which the 
scientific opinions were based. Mr. Hill thought—and he was of 
the same opinion—that some scientific evidence should be given, in 
order that the jury might see which were the important facts in 
the inquiry. Mr. Bramwell, as one of the scientific witnesses, 
had given it, as his belief, that the explosion was owing not to any 
weakness in the boiler itself, but to the over pressure of steam 

roduced by the non-working of the safety valves, at a time when, 
by some unfortunate disregard of orders or by some mistake on the 
part of somebody, the stop valve was closed. He might say that 
the gentleman who had represented the contractors during the 
investigation had independently and unanimously arrived at the 
same conclusion as Mr. Bramweil. There might be a difference of 
opinion as to the cause of the sticking of the safety valves, but he 
thought it unnecessary that they should call scientific witness after 
witness for the purpose of proving thai on which they were all 
d. He was quite ready, if the jury desired it, to put Mr. 
arding, who had charge of the stokehold for the contractors, 
into the witness box. Although his clients were anxious that there 
should be the fullest investigation, it was undesirable that they 
should be put to unnecessary expense, as there was no difference 
of opinion as to the immediate cause of the explosion. 

Mr. Staveley Hill said: If his learned friend, under the circum- 
stances, thought it superfluous to call ‘iurther scientific evidence, he 
would be equally bound with his friend by ony expression of opinion 
which the jury might make; but he should not be content to 
leave the matter in the hands of the jury without calling either 
Mr. Foote or Mr. Swanson, after the statement of Mr. Thesiger 
that the stop valves had been closed by some unfortunate disre- 

ard of orders, or by some mistake on the part of somebody on 
ard, 

Mr. Thesiger observed that he did not mean his observations to 
apply either to Mr. Foote or Mr. Swanson. His purpose in calling 
Mr. Harding would be to prove that all proper orders were given 
with regard to the stop valves, and that the orders were carried 
out, 
The Coroner said that although it was not the practice to allow 
speeches from counsel in such inquiries, he considered that it was 
of great advantage to a jury when counsel were permitted to 
express their opinion from time to time. His learned friend had 
exactly expressed what was passing in hismind. He thought that 
Mr. Teding, who was in charge of the boiler, and whose name 
had been mentioned, should be called, in order that he might state 
what orders he had given and who the person was who ought to 
have opened the stop valve. It was the first time he had met 
with Mr. Bramwell, and he might state that that gentleman had 
given his evidence in so clear and exhaustive a manner that he was 
satisfied, as far as scientific evidence was concerned. The experi- 
ments on which Mr. Bramwell’s evidence were based had been con- 
ducted in the presence of the other scientific witnesses, and it 
would be unnecessary %o call witness after witness for the purpose 
of enabling them to state that they agreed in his conclusion. He 
thought, however, that Mr. Foote and Mr. Swenson should be 
called and that Mr. Bourne and other scientific gentlemen might 
be called in if the jury thought necessary. It was they whom the 
country held responsible for the verdict. The Coroner added that 
he had been furnished with a report which had been drawn up by 
the assessor, who came between two sets of witnesses, and whose 
evidence, therefore, was of the most independent character. This 
report he proposed to read at the end of the inquiry, although he 
was aware that such a rapes was unusual, The foreman said 
the jury concurred in the proposition of Mr. Thesiger’s remarks. 

Mr. rge Edward Foote was then called and examined by Mr. 
Bosanquet, and said: I had the whole of the safety valves in the 
after stokehold connected and worked about the 28th or 29th June, 
and all the hand-liftable valves moved. I saw them all moved on 
Friday, the 7th, and Saturday, the 8th July, in both stokeholds—the 
after stokehold on the 7th, the fore stokehold on the 8th. I myself 
saw it done. I worked the hand-liftable valve of the exploded 
boiler myself on Friday, the 7th, and it worked about the same as 
the others, I should think. Ihad no difficulty in lifting it. On 
Friday, the 14th, when I went into the stokehold shortly after 
10 a.m., I asked Adams if the safety valves and stop valves were 
open. Adams was brought down to me by Mr. Harding on Monday, 
who told me he had four men, two for each stokehold. Adams, in 
answer to my question, said “‘ Yes.” I saw Adams lower the 
spindle on the exploded boiler so as to allow the valveto drop. It 
must have been open before. I thought the stop valve was open. 
I never heard anything, saw anything, or knew anything to lead 
me to suppose that there was any jockeying on the part of the 
contractors. In reply to Mr. Thesiger, the witness said: In work- 
ing these spindles, I should turn on until I felt an obstruction 
preventing my going further, if I wanted the valve lifting right up. 
That is what the other man working under my directions would 
do. Iam perfectly certain that I unseated the valve on Friday, 
the 7th. It was when it was cold. In reply to the Assessor, the 
witness said : I saw the dial plate of the pressure gauge myself, and 
that the pointer stood at zero, but I could not. say which side. 
When the steam gauge was disconnected, the hand still stood at 
zero without moving. 

By the Jury: I did not observe what pressure was indicated by 
the pressure gauge previous to 11.15 on the 14th July. Atthe 
time of the explosion I was going to lunch, 

By the Assessor: The disconnection of the pipes of the pressure 
gauge was a total, not a partial one. 

By the Jury : The glass of the gauge was not broken until after 
the pipe was disconnected, and I did not see the pin move until 
after the glass was broken and the pipe connected again. 

By the Assessor: The stop tap of the gauge might have been 
closed before the connection to the boiler was severed, and this 
would have bottled up the pressure in the gauge, which would 
hold the needle stationary for a few minutes. 

Much of the evidence given by this witness was merely a repeti- 
tion of that given by others, and we have only reproduced the 
most important ion of his statement. At the close of Mr. 
Foote’s examination the court adjourned until Tuesday morning, 
when Mr. John Swanson was examined ns. Staveley Hill, Q.C., 
and stated: I am an engineer in the ag 2 ay attached to H.M.S. 
Asia. On the 14th July I went on board the Thanderer to take 
notes of the performance of the machinery during the trial. 

(Continued on page 146.) 
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THE ENGINEER. 
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KING’S AUTOMATIC RAILWAY COUPLING. 





TOLLE 
MMR, 


ELEVATION 


Tur accompanying engraving illustrates an automatic railway 
coupling invented and patented by Mr. E. King, of Badwell- 
road, Southampton. The advantages claimed for it are—That 
on the vehicles being brought together, even on the sharpest 
curve, they couple themselves, passenger carriages being held 
closely and tightly together without the ettendant going between 
to tighten up the bars, while goods wagons are left slackly 
coupled as at present. All the vehicles can be reversed, and 
admit of being of different heights. The coupling is double. It 
is very simple, and entails no alteration in the rolling stock. 

It will be seen that a new drawbar, hook, bracket, and shackle 
are provided. A is the drawbar, B the hook fitted into a slot at 





__ _ 


the end of A, and backed by the short lever K, which works in a 
slot and slides up the whole back of the hook B and the thick- 
ness of the drawbar end. D is bracket secured with four screw 
bolts and nuts. The drawbar A is put through the flange of 
the bracket and into the old hole of the vehicle, and secured in 
the usual way, allowing for the spring that is required. A small 
shaft is provided with a lever at each end and one in centre for 
the purpose of uncoupling. This is secured under the carriage 
with three brackets H. A shackle is provided with a piece of 
chain which works through a thimble-shaped hole in the bracket. 
E is a weight hooked into the chain which balances the shackle, 
keeping it always in line with the drawbar hooks, and rising and 
falling as the shackles are pushed to either side. When the 





END VIEW 


coupling takes places the shackles are pushed on one side, passing 
between the guide spring and edge of the hook until they pass 
the curve up the hook, into which they drop by the action of 
the weight E. The uncoupling is effected at either side by lift- 
ing the levers G, when the hook B leaves the shackle. On letting 
go the levers the hooks go back into their former position, and 
are in ready for coupling. A hook and chain can ke 
used for keeping the levers up and the hook B out of gear, or to 
keep them down and in gear. The eye at the top end of the lever 
G can be used by the guard or engine-driver for uncoupling 
the train while in motion by putting a line through the eye, 
and passing the end up to the engine-driver or into the guard’s 
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TEST SAFETY VALVE, H.M.S. ROVER. 






SECTIONAL VIEW 


aGRONT PLATE OF BOILER 


PLAN OF SEATING 
TUBE 


Mr. BRAMWELL, in his evidence on the Thunderer explosion, 
suggested the use of a test safety valve to indicate any excess of 
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pressure in a boiler. The 


ion is good, but did not 
Sriginate with Mr, Bramwell. "The : 


use of such a valve was first 
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specified by Mr. J. Wright, engineer to the Admiralty. By the 
cou: of Messrs, Eastons and Anderson we are enabled to 
illustrate herewith the test valves fitted by them in the Rover 
and Euryalus, which have been constructed according to an 
Admiralty specification, dated December, 1872. 

The valve is so simple that the drawing explains itself. Our 
engraving is exactly half size. 








PICKERING’S PATENT SELF-ACTING LUBRI- 
CATORS 


THE accompanying engraving illustrates a neat lubricator just 
brought out by Mr. Pickering, Globe Works, Stockton-on-Tees. 
A is the vessel containing oil, tallow, or 
other lubricant ; B is a screw plug for sup- 
plying the same; C is a spindle working 
loosely in the bottom, and having a valve, D, 
‘on it, which will rise and fall to the faces 
when steam is admitted and exhausted to and 
from the cylinder; the steam does not pass 
the valve into the vessel, and conSequently 
there is no condensation. It can be filled 
while the engine is working. At each motion 
of the valve a small quantity of lubricant 
passes into the cylinder—-hat is to say, during 
the time the valve is off its seat, short as 
that interval may be. The arrangement is 
simple and ingenious; but it is obviously not 
suitable for inferior lubricants, which would 
clog the valve. This is really not a defect 
but an advantage, as much hazm is done to steam cylinders and 
valve faces by the use of so-called “cheap ” grease and oil. 











Tue STRENGTH OF Banp Saws.—Mr. John E. Sweet, an 
American engineer, has recently tested the strength of eight 
specimens of Perrin’s band saw blades with brazed joints, by 
Kichards, London, and Kelley. The test was carried out on Richlé 
Bros,’ testing machine, July 19th. The results are as follows :— 


























Width Se 
Breaking Strength, sq. 

No.| Thickness.| Width. nome, boa weight. ray q 

1 “0846 | «1°05 17-16 7600 Ibs. | 209,193*Ibs. 

2 “0353 “62 10-16 4000 182,765 

8 “0°65 “745 12-16 6000 220,649 

4 +0837 1062 17-16 3000 $3,823" 

5 “0310 *625 10-16 2280 115,090¢ 

6 “0310 +490 8-16 2000 131,060¢ 

7 +0835 +280 9-8 2000 213,210 

8 +0810 *094 8-8 485 16,430 
~~ “® Broke at end of joint. + Broke across centre of joint. 
The av strength of the unjoined pieces was 446 lb. for each 
Pyin, in the strength of the weakest—-which were the 


ith ; and 
narrowest also—323 lb.; while the av strength the 
joints, for each yin. in width, was 206 Ib. per yyin.; # the 


weakest, 176 1b, the blades for the ordinary saws are made 


of No, 19 B.W.G, steel, and only by the inequalities caused 
by grinding or filing the joints, e know! that when a band 
saw is being strained to the amount of 175 gtiece) poten 
width, is strained to some 





noarly its limits of endurance, may be 
value to the makers and users of band sawé, 
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THE EXPLOSION ON BOARD THE THUNDERER. 
(Continued from page 143.) 

I went on board about half-past twelve o’clock. Ata quarter to one 
o'clock I went into the engine room. Oa the engine room platform 
I found Mr. Slade, the chief engineer, Mr. Thomas, engineer, and 
Mr. Maxwell, contractor's foreman. I asked Mr. Maxwell if all 
the stop valves were open, and he replied, “‘ Yes.” I then said, 
**T mean the main stop valves,” to which he replied, “ air ans | 
is open ready to start when they are ready on deck.” Heo 

that the engine room gauge indicated a pressure of 29 lb. 
I communicated to the after stokehold by means of the voice pipe, 
asking what pressure was showing at the boilers; I was answered 
321b. I called Mr. Maxwell’s attention to the gauge in the engine 
room having a less pressure than the pressure in the boilers. He 
said all right, I had better enter it in the book, and I did so. Not 
feeling quite satisfied with the answer through the tube, I asked 
Mr. Cooper, engineer, R.N., who was sent to assist me on this 
occasion, to step down into the stokehold and see what the pressure 
was himself. He returned, stating that all the boilers showed 32 Ib. 
pressure, with the exception of the starboard foremost boiler in the 
after stokehold, which indicated a pressure of 131b.; at that 
moment my attention was drawn to the starting of the engine, 
which was started by telegraph, which I had to answer; this was at 
two minutes past one o’clock. At six minutes past one I received 
a communication through the voice pipe from the hurricane deck to 
the effect that the contractors might now do as they please with the 
machinery; this message I repeated to Mr. Humphrys, who wasstand- 
ing on the platform with Mr. Maxwell. He answered, ‘‘All right.” 
I then saw Orr. Maxwell give the — more steam and gradually 
increase their t about thirteen minutes past one, I 
heard a loud report followed by a rush of steam and ashes on the 
platform, and I was driven from the engine room. I was scalded 
on the hands and face, but not sufficiently to go to the hospital. I 
Theard no order given by Mr. Maxwell or Mr. Harding to open the stop 
valves. I have been eighteen years inthe Royal Navy, and during that 
time I have acquired some experience in regard to machinery. I 
am acquainted with the sort of valve used on board the Thunderer, 
viz., one liftable and one non-liftable, enclosed in a box. The 
object of the two valves is, that if anything happened to one of 
them, the other should work and relieve the boiler of the steam; 
and, provided one of the valves were free, it would carry off all the 
steam, even if the other stuck, that is, if it was large enough. If 
I had been engineer in charge of the Thunderer during the three 
years the boilers were out of the hands of the contractors, I 
should have inspected the non-hand-iiftable valve every three 
months. I should not trust a non-hand-liftable valve after it had 
laid in its seat three years. Nevertheless, I will not say that ex- 
pansion had nothing to do with the sticking of the valve. In such 
a case as that, where the valve had been left for three years, it 
might stick, although correctly fitted in the firstinstanee. I never 
heard or knew of the non-hand-liftable valve belonging to the 
exploded boiler being lifted out of its seat. I never heard of a 
case of a valve sticking by the expansion of the metal under steam. 
I am, therefore, unable to give any opinion upon the subject. 

In reply to Mr. Staveley Hill, the witness said the part where 
metallic adhesion might take place would be the small bevelled 
edge where the valve bears on its seating. Where the feathers are 
guided in the seat, if fitting too tightly they might stick asa 
stopper in a bottle. 

By Mr. Thesiger, through the Coroner : I do not know of any other 
case in which the Government had charge of the engines and boilers 
up to the time of the trial. In reply to the Coroner, the witness said 
among engineers in the navy I think feathered valves are not gene- 
rally approved. They prefer them made ,with spindles, or what 
are termed mushroom valves. 

"Mr, John Oliver was then called and examinedby Mr. Staveley 
Hill, and deposed: I am the chief inspector of hinery at 
Portsmouth, and have been so since 18th July, 1870. I amin my 
thirtieth yearin the Royal Navy, and I have gone from » third assist- 
ant engineer through all the different grades to my present rank. 
I remember the contractors’ preliminary trial on Monday, 10th 
July, and I was on board the Thunderer on that day. The trials 
lasted about two hours, The machinery and boilers, and every- 
thing connected with them, were under the control of the contrac- 
tors on the day of the trial. The Admiralty or dockyard officials 
had no control whatsoever over the boilers and machinery on 
Monday, the 10th July. During the trial the contractors did not 
consider,the vacuum satisfactory, and on Tuesday, July 11th, they 
fitted a pipe to each condenser to improve the vacuum. On Wed- 
nesday, the 12th July, the contractors also went down to run the 
measured mile. That was unsuccessful, and was given up, and on 
Friday, the 14th, they went for a second attempt. I recollect 
Capt. Waddilove on the latter day telling Mr. Stevens to pass the 
word down the voice pipe, ‘‘The contractors may now work the 
engines as they like.” From the time I went on board on the 
Monday up to the time of the explosion, the dockyard authorities 
had not the slightest control whatever over the engines and boilers. 
I gave no order whatever with respect to the overhauling or exam- 
iniag any machinery with a view to that trial, because it was the 
duty of those who took charge of the machinery and boilers to do 
it. I was one of those who was appointed to inquire into the 
causes of the explosion, and was present at the experiments and 
investigations that were made. I recollect steam being got up in the 
vort after boiler in the after stokehold on the 4th inst. That 
oiler is an exact counterpart of the exploded boiler. Asa part of 
the experiment, we delivered the whole of the steam from the 
boiler through the safety valve; and asa part of the experiment, 

I went on deck to see what indications there were of the steam 

being so delivered. I observed the steam was rushiog out of the 

steam pipe, and there was avery great noise, and on the occasion 
of the explosion there was none at all. On the 4thinst. there was 
so much noise that I heard it in the engine-room. On looking 
towards the steam pipe in the seven or eight minutes which pre- 
ceded the explosion, I observed a white feather of steam coming 
over the edge of the funnel, but no noise. That feather of steam 
would be such as would be produced by the fan engine at work, 

From what I saw on the 4th ivst. I am quite sure that the escape 

of steam through the safety valve from one of the boilers under a 

sufficient pressure would make a roar, and therefore I am sure that 

the safety valve was not working on the 14th July. During the 
investigation I examined the safety valves of the exploded boiler 
when the valve box was open. They were clean, and had no signs 
of corrosion on them. I say this of both the hand-liftable and 
non-hand-liftable valves. I think they did not work on the 14th 

July from the expansion of the valves in the seating. Those that 

I have seen, I think, are made to fit too tight for any practical 

purpose. I mean by that, nearly all of them that were on board 

the Thunderer. 

By the Coroner: Constantly heating the valve, seeing that the 
seating is brass and the surrounding of iron, would in the course of 
time make the brass seating creep into a smaller diameter. I have 
seen an experiment on this subject, similar to that tried the other 
day, and I have seen a brass bush driven in tightly to a cast iron 

* ring and then heated and allowed to cool, when the brass bush on 
cooling contracted and fell out. There had not been yet time to set 
up any as action in the safety valves on the Thunderer’s 
boilers. The brass seatings were bolted down securely in their place, 
and had not worked loose. 

By Mr. Jenkins: I believe that about three years ago these 
valve boxes were opened by the Government officials, but I did 
not see it done. The object of opening the boxes was to find out 
correctly the load to which the safety valves were weighted, and 
that only. They must be measured to get the weight per square 
inch. It was not to ascertain that there was sufficient clearance 
of the valves or not, that I know of. 

By Mr. Adams : I consider that by the safety valves being made 
with so little clearance they are not made properly, and they 
been made with less nicety, but properly, and with more clearance, 
in wy opinion they would not have stuck, 





By Mr. Thesiger : I have seen machinery of Messrs. Humphrys 
and Teamenh in otter vennls, In four, as far as I can recollect at 
present, in which there were two safety valves to each boiler, and 
some had four and some six boilers, and as far as I know all those 
safety valves were perfectly satisfactory. I have seen new p> | 
valves stick expansion in 1846 in two locomotives. Wi 
that e tion I have never known another case of the sort besides 
the Thunderer. When the =“ usted oo «S > — 
of seeing that are adj it is done e ry 
che og su} a a Good dock foremen, but it is out of 
my province altogether. I had nothing to do with it, and know 
nothing about it. I know that the chief engineer of the d 
is responsible for the taking out the weight of the safety valves. 

t 


The engineer department are when the engines are first 
put into the ship for taking the load on the safety valves. The 
hief would be th uainted with safety valves. 


¢ oroughly acq' 
It a my idea that they do not take these weights for the purposes 
of the mile. 

Mr. Thesiger read the following paragraph from Circular No. 39 
for the guidance of the Steam Reserve :—‘‘ Prior to all trials at 
the measured mile of new engines and boilers, or of those which 
have been extensively repai each safety valve is to be taken out 
by the chief engineer of the dockyard and measured, and its weights 
weighed, in order that the exact load msy be entered in the 


re rt.” . 

The safety valves of marine boilers made like these need not be 
a better fit than the safety valves of land boilers, to meet the 
rocking of the ship. I believe that such is the general opinion of 
marine engineers, If the feathers of the valves are too slack, the 
rolling of the ship makes the valves slip upon the face and causes 
them to leak. ere is a difference between being too slack and 
too tight. The safety valves of land boilers are not exposed to the 
danger of shifting on their seats. Time and temperature affect 
the safety valves. I say the pone yee heating of the seating causts 
the safety valve to creep in and become smaller. This creeping 
action might set in in twelve, eight, or six months, if the steam was 
often got up, but no personcan tell. I refer to a ship in commis- 
sion, 
boilers had been transposed in their seats. These valves had been 
taken out for the purpose of being weighed, in May, 1873, and 
when they were put in their yore seats they did not stick but 
lifted, but none of them acted as freely as I should like. They 
rose at a pressure of 30 Jb., bus not so freely as I should like to 
see. I have never seen any safety valves tested as those were 
tested in the dockyard during the course of the investigation. I 
do not know what the valves on the exploded boiler were like at 
the time of the ~ ye because they were all knocked to pieces. 
I cannot say whether they were tight or slack, The marks round 
the seatings of the safety valves would show that they were bearing 
against the side of the box. I agree with Mr. Bramwell, who says, 
“J can therefore only suppose that, unlikely as it undoubtedly 
appears, that both the safety valves of the exploded boiler, on 
being first heated as they were from cold water in the boiler on 
the morning of the 14th, remained stuck down in their seats.” 
This is only an inference from what I saw of ‘the behaviour of 
the safety valves of the three furnace boilers, 

By the Jury : I never received any complaints or heard of any 
by ~~ eens that the machinery had been in any way 
neglected. 

y the Coroner: It was quite competent for the contractors to 
see that the valves were open on the morning of the trial, if they 
thought it necessary. I gave no orders whatever about the engines. 
Mr. Newman attended the trial, but he gave no orders any 
more than I did. 

By the Assessor: We have had a small open safety valve fixed 
to some high-pressure boilers during the Urimean war. Ihave only 
seen it on the high-pressure boilers on board the gunboats built at 
the time of the Crimean war. These valves work satisfactorily, 
and I consider them an additional safeguard. If the boilers on 
board the Thunderer had each been fitted with one of these 
valves, I have no doubt it would have prevented the explosion. I 
think the one on the boiler that burst would have given warning 
long before the pressure reached the bursting point, and thus have 

revented the explosion. These valves could be tested by hand 

y any of the stokers, and there would be no objection to their 
doing so. I have seen them in work myself. ey were merely 
es open valves, jin. diameter, made of brass both in seating 
and valve. They blew directly into the stokehold. They were 
fixed directly to front of the boiler, fitted with a lever, loaded with 
a weight that slid along on the lever, so that the maximum load 
on the lever could not be exceeded, but as the load could be 
reduced if required. The boiler worked at 601b., and the small 
open valve was loaded to 65lb. This valve is superior to the large 
valves from its being made of the same metal as the seating ; it 
_opened into the stokehold, and could be easily touched by anybody. 
It would give warning if excess pressure occurred from any cause 
whatever. I approve their general ,adoption, and I am prepared 
as far as lies in my sphere to recommend their general adoption 
throughout the navy. The safety valves on bene the Thunderer 
are of the usual type employed in H.M. navy—i.e, either with 
wings or with a central spindle, termed mushroom valves, I con- 
sider one valve as good as the other. Both are good. When the 
valve box is heated by the steam, the valve seats may be thrown 
slightly out of the true horizontal plane, but not sufficiently to make 
| the valve spindle bind against the guide onthe top. It might keepthe 

valve from rising. I have never known the valve spindle to be bent 
| in aseaway from the action of the weight. I would recommend 
| that the clearance at the top of the spindle be increased a little. 
| In the stokehold of the Thunderer one labours under a disadvan- 
| tage from darkness, and it might be possible for a man in mistake 
| to reverse the cover of the safety valve box, but in my thirty years’ 
| experience I have never known such a thing to occur. 
| done it might interfere with the proper lifting of the valves, and 
| Iam notable to say from my own knowldge whether the cover was 
| reversed on the box of the boiler that burst or not. I am aware 
| that from one end of the box to one spindle there is a greater 
| distance than from the other end of the box to the other spindle. 
It would in the case of the Thunderer be an impossibility to reverse 
| the coverboxes, and the bolt holes would not fit, and such a mistake 

could not occur. I first saw both the main steam stop valve and 
| the auxiliary stop valve on the top of the boiler that burst about 





If it were 


\ four o’clock in the afternoon. They were both closed, and, I 


believe, had not been touched before. I think it very remarkable 
that one of the stop valves should not have been opened on such a 
day as that. It is an additional argument in favour of some 
corrective in the shape of an open small safety valve already 
explained. The experiments with the flat stayed chamber showed 
that such surfaces were weaker than I had ex They showed 
the importance of nutting the stays, and I think it desirable that 
we should have further experiments in that direction. I am pre- 
pared to advise the Admiralty, as far as I am at liberty to do so, 
the prosecution of such experiments in the interests of public 
safety. In conclusion, I agree with Mr. Bramwell that the whole 
question of the explosion did not arise from the weakness of the 
boiler, which was of excellent materia] and workmanship. That 
the boiler did not burst at the ordinary working pressure but at 
one much in excess of that point—probably at 100 lb. on the 
—- inch, and that the excessive pressure was due to the sticking 
of the safety valve, and that that sticking took place in the 
ordinary course of work, and not from any tampering or jockeying 
whatever. 

By Mr. Adams: Messrs. Hump! end Tennant have supplied 
engines and boilers to the Crocodile, Serapis, Active, Assistance, 
Dido, and Thunderer. These are all I know at present, but they 
have supplied 4 others. 

By the Jury: I do not think divided responsibility advisable 
where it can be avoided. In this case it was unavoidable. I 
cannot answer the question as to the interval of time that elapsed 
between the fixing of the engines on board the Thunderer and 





their trial, as it is not an engineering question, 


Two out of the three valves belonging to the five furnace. 





take it that it has been clearly 
quite recently lifted when cold ; but with respect to the non-hand- 
liftable valve, it may have been free when cold and have stuck 
owing to its being heated from cold, or it 
in its seat when cold. Evidence has been given 


"On W 

On Wednesday morning Mr. Bramw: 
by the Assessor, said that the fact of the pare 
boilers showing a higher pressure by al 

gauges in the engine-room might be accounted for partly by 
column of water in the — tube by which the 
connected to the boilers, and partly by the heating of those gauges 
by their close ge gh the boilers, These two causes, com- 
bined, it may be, with some actual irregularity in the gauges 
themselves, would make the boiler gauges what is termed “a little 
too fast,” and indicate some 21b. or 3lb. in excess, which would 
be on the side of safety. 

Mr. Thomas Harding, having replied to some questions of no 
scientific interest, went on to say: In passing through the after 
stokehold I saw Adams on a ladder in front of the pi ay boiler, 
and he was examining the steam gauge in front of the boiler. 
Downes was standing at the foot of the ladder to the right of it. 
I asked Downes what the man was doing. He answered, “Try: 
to start the steam gauge.” I told Adams to shake the pipe, 
thinking that he wd jar the teeth clear if they were fo’ I 
saw him shake it, and I then asked him if it had moved, and he 
said “No.” I then told him to disconnect the pipe, and he did 
so by unscrewing the nut at the bottom of the cock. Upon his 
doing so there was an escape of steam, and I thought that some 
stuff or grease blew out of the pipe, but it might have been the 
water that was in the pipe. I then told him to connect it again, 
and he did so. After it been reconnected it did not work. I 
then told him to take the glass out. He had no screw-driver, so he 
broke it. He said the pointer had fallen back again. On that I 
said to Downes it was no use playing with it; be could not depend 
upon it if it got to work: that he had got seven other gauges, and 
the boilers were all as one. Downes said, ‘‘ Yes, that’s all right.” 
At that time I looked at the other steam gauges, and they were 
all working properly, so far asI knew. At that time I had not the 
slightest doubt that my orders had been a= out, and that the 
stop valves were open. In my opinion, I should have been justified 
by one ees » if Thad been at sea on a homeward voyage, 
and could not have got a gauge, I should have been justified in 
bringing the ship home with one gauge so long as I kept my boilers 
connected. At that moment I believed that all my boilers were 
connected. 

By the Jury: When the pressure gauge was broken, the pressure 
in the exploded boiler was 601b.; and if the generation of steam 
went on at the rate I said might occur in five minutes, that would 
be an increase of 17 lb. pressure in that boiler, bringing it up to 
77\b. In consequence of the further opening of the smoke box 
doors, the generation of steam would be retarded, so that the pres- 
sure would not be materially increased, and in all probability would 
be decreased. At the time that the glass on the pressure gauge of the 
exploded boiler was broken the gauge on the other boiler indicated 
from 18 lb. to 201b. I saw the two after gauges as I went into the 
stokehold. I do not attribute the explosion to that oversight, but 
to the safety valves being inoperative; I estimate there are at least 
500 sto; or valves in the Thunderer. I saw the pointer of the 
pressure gauge standing at zero after Adams had disconnected the 
pipe. Downes told me that the gauge had not started, that meant 
that it was standing at zero, I could not see from the distance at 
which I stood whether the pointer was on the wrong side or the 
right side of the stop pin. It did not strike me to question it, I 
had never known a pointer being carried round the dial to the 
wrong side of the stop pin before. When Adams disconnected the 
pipe from thé stopcock of the pressure gauge, he was bound to shut 
the stopcock, otherwise the handle would have prevented his apply- 
ing the spanner. I think the closing of this stopcock satisfactorily 
accounts for the pointer remaining at the zero stop pin, although on 
the wrong side, as it would bottle up or confine the pressure within 
the gauge. My experience leads me to believe that brass safety 
valve seatings will gradually creep smaller. I have seen instances 
of this whether the seatings are made entirely of brass or of cast iron 
lined with brass. This creeping action renders it necessary to draw 
file the feathers of the valve to increase the clearance and prevent 
their —. I have treated valves in this way myself 
frequently. The majority of the safety valves I have seen 
have had the brass pieces made with a flange, and seamed 
with bolts, as in the safety valves on board the Thunderer. 
I think it quite possible for the long spindle at the top of the valve 
to bind against the side of the guide, through movement of parts 
consequent on expansion when heated by steam, Such an action 
might interfere with the lifting of the valve. It would be more 
likely to take place while getting up steam from cold water, 
because the expansion would be more unequal at such atime. If 
the spindie that carries the weight were in one piece and the valve 
in another, the binding action just described would be less liable to 
occur. It is quite possible even for a careful and a competent 
man, in testing the safety valves to think he has raised them from 
their seats when he has not done so, I think it is an argument in 
favour of a small open safety valve, and that such a valve would 
be the best gauge that couid be affixed to a boiler. From my ex- 
"ae ong I would unreservedly recommend them. If the Thunderer’s 

i'ers had been fitted with these valves we should have found out 
that something was wrong. 

After the adjournment for luncheon, Mr. Robert Maxwell was 
called, but his evidence contained nothing important. 

Mr. David Phillips was then called by the desire of the jury, 
and examined by the Coroner: I am a mechanical engineer, 
anda member of the Admiralty Boiler Committee, and also a 
M.LC.E. I entirely agree with Mr. Bramwell’s evidence in 
reference to the sticking of the safety valves, 

By the Assessor: I was one of the gentlemen engaged on the 
cause of the explosion and attended the investigation throughout. 
As a branch of that investigation, I conducted some experiments 
to ascertain the effect of the sticking of the safety valves as regards 
contraction and expansion of the metal. My first experiment was 
to ascertain if by any means it was — for the valve seating 
to become contracted by repeated heatings and coolings of the 
chambers in which the seatings were fitted, and for that purpose 
I, with the concurrence of the Assessor, and Mr. Newman of the 
dockyard, the contractors not being present, asked that the steam 
from one of the boilers in the dockyard might be turned on to the 
first box that was imented upon, by opening the communi- 
cator three times a day between the boiler and the valve box 
allowing the lower chamber of that box to get thoroughly heated 
before the steam was shut off on each occasion. The steam 
during that week, between Monday and Saturday, was turned on 
and off seventeen times, which allowed the box to get cooled 
between each time the steam was put on. It was my intention to 
have a pressure of 30 lb., but after the experiment was over, I 
ascertained that the pressure had only averaged 22 1b. per square 
inch, which should be equal to a temperature of 263 deg, Fah. 
The seating of one of them, in which the first valve had so 
repeatedly stuck, I had carefully gauged before my experiments, 


and after my experiments; and I found, on comparing the two 
that the seating had contracted 
called fo: 
it took 570 pieces of that paper to make one i 
original gauging but not the sector 


sets of 
or nearly two thicknesses of what is commonly 
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one. - This was simply done to see whether the first gauges would 
go in or not. On geuging the bore of the seating in which the 
e 7. 








untiring kindness shown them by Dr. Smart and the medical officers 
nurses of the Naval 


wings of the valves worked, I found that the upper part had us terminated im inquiry. Mr. Fletcher, the 
to a smaller diameter so that it was conical. gk not be mis- | Assescor, . a very te report, which added little to 
understood in that, because it was soniewhat conical before I{ that of Mr. Bramwell. The following extract embodies Mr. 
applied the experiment, but more so afterwards. The seating was | Fletcher's - for the prevention of such accidents in 
no doubt bored to the , 80 that any departure therefrom was | future :—In the first iastance, J vee Ga Connon een general 
due to the expansion of the upon the repeated | construction and t of the safety valves, to which I 
heatings and coolings. A difference in the ¢ between the } must beg to be allowed to take some exception. The safety valves 
edges of the feathers and the bores of the equal to the 

thickness of two pieces of the paper already pr the. 

difference between a valve that worked that 

stuck, I have given ‘ou the play which the ~—_ I now 

give you the play that one of the valves ed without 

sticking had, so as to give you the difference between the two. 

That peerig sy be m, is or equal to re eas yd 

paper, which is rt of an inch. pared 

the valve which stuck Bo the one which did not stick belenmene 

the port five-furnace boiler, to ascertain the difference in the clear- 


ance of the two, of the amount which would be sufficient to cause 
the valve to stick, and I found in the case of the valve that 
the clearance amounted to two thicknesses of foreign paper, 
in the one that did not stick to one thickness of 
With a view of ascertaining the difference of temperature 
the valve and its seating that would lead it to stick, I carried 
out the following experiment: The temperature of the seating 
was 70 deg., and on trying the valve at a temperature of 155 deg., 
the valve would not enter. At 150 deg. of temperature I in 
lin., at 142 deg. of temperature it went in 1fin,, and at 131 deg. of 
temperature I was able to get the valve, by pene with my whole 
weight, into its seat. At 129 deg. the valve went in of its own 
weight, which would be only a difference between the seat and 
the valve of 61 deg. That is an inequality of 11 deg. between a 
valve and its seat would. be sufficient to make a valve stick fast, 
With a view to illustrate the action on gun-metal, which tightly 
bound in cast iron and exposed to varying temperatures in a more 
oe form, I got a disc of cast iron accurately bored out in 
a lathe, anda brass or gun-metal bush accurately turned and 
tightly driven in with a wooden mallet. The disc was then put 
into a bath of molten tin at a a of, say, 450 deg., in 
which it was allowed to remain -an-hour. It was then taken 
out and placed on the ground to cool, and the effect of this one 
heat has had upon the gun-metal bush so that you can take it 
out, or to reduce the external diameter of the bush to ‘007782, or 
two thicknesses of foolscap gaa My deductions therefrom are 
that those seatings, not in the exploded boiler alone, but in all the 
others, have contracted more or less. These experiments confirm 
beyond a doubt the view that safety valve seatings, of the same 
construction as those on board the Thunderer, will ually 
become contracted when repeatedly heated and cool Thad 
made prior experiments on the subject with the same result, 

By the Coroner : There would be a limit to this contraction. 

By the Assessor: I never met with a case of ae valves 
sticking in their seats from beiug allowed to lie idle without liftin 
for a considerable length of time, but I have heard and read of suc 
cases, The trial of the flat stayed chamber was sugges y 
me. In my opinion it is important that such investigations should 
be prosecuted. Next to ascertaining the probable strength of the 
flat stayed parts of the uptake of the exploded boiler, that was my 
pote reason that the trials of the experimental chamber should 

e instituted. It is competent for the Boiler Committee to prose- 
cute their inquiries, but I would recommend the extension of that 
committee by the addition of some gentlemen conn with some 
other institution. The experiment in gun-metal bushes results 
in the anomaly that traction prod tracti The 
Government are now making their safety valve boxes entirely of 
gun metal, which, I think, would reduce the difficulty. 

By the Coroner: I was not astonished at the results of the 
oe 

yy the Assessor: With regard to the action of the rolling of 
the vessel or the freedom of the safety valves, I am firmly of 
opinion that had the Thunderer been sent to sea, say after two 
trials ‘of her machinery, as no doubt a merchant steamer would 
have been sent, and met by a beam swell, I won’t say bad weather, 
I believe that the sad catastrope would have been averted, and 
nothing would probably have been heard of the sticking of these 
valves, I believe they would have worked satisfactorily owing to 
the wear and tear of the feathers. 

Mr. Weeks said, a question was asked, where was I at the time 
the stop valves was opened? I wish to say I did not in my evidence 
endeavour to throw any imputation on the contractors’ men; I 
tried to remember names as I went along. I remember there 
were four or five people, I could not remember names. The man 
who was in the engine-room with myself and Jessy I have found 
out within the last half-hour to be Booth, the contractors’ man. 
I think Mr. Jenkins asked me, ‘‘ Could or would anyone shut that 
stop valve,” as I thought, ‘‘ with malicious intent to cause injury ?” 
I said, “‘ No, he would risk his own life,” but I did not wish to 
convey the impression that the shutting of the stop valve would 
explode the boiler while the safety valve was acting. 

The jury retired at half-past four and returned into court at five 
minutes past seven. ‘Ihe foreman said they were all agreed to a 
unanimous verdict of accidental death, and they wished to add that 
they id he accident caused by the explosion of the star- 
board forward boiler of the after stokehold on H.M.S, Thunderer 
on the 14th July, 1876. The explosion resulted from excessive 

ressure upon the boiler, consequent upon the generation of steam 
init, the stop valve of the boiler being shut when the safety valves 
of that boiler are inoperative. The accident, therefore, is due to 
the sticking of the safety valves from the contraction of their 
metal seats, but the safety valve being closed we consider as con- 
tributing to the accident, The jury would recommend (1) That in 
future, if any derangement of the pressure gauge of any boiler 
occur, that care should be taken to ascertain if the communication 
is free between it and otber boilers, (2) That an additional pin 
should be inserted in the pressure gauge at the highest pressure 
that the gauge is intended to show, and, if ible, an orifice 
similar to that in the aneroid barometer should be made in the 
disc of the pressure gauge, so that it might be possible to see that 
that the sector was out of order; and, further, that pressure 
gauges should be fitted which are capable of indicating a pressure 
double that at which the safety valve should rise. (3) That 
easy means within the stokehold should be devised to work the 
stop valves, or that, if practicable, a signal, similar to a railway 
disc, should be thrust out in the stokehold by the action of 
the stop valve screw, which shuts the communication so that it 
may be readily seen by those in the stokehold. (4) That a small 
safety valve should be fitted, weighted a few pounds in excess of 
that at which the main safety valves are expected to blow off. 
(5) That the Admiralty should cause further scientific experiments 
to be made into the construction and strength of flat stayed surfaces, 
for the benefit of the public generally. (6) The jury also consider 
it their duty to add that the evidence incontestably shows that the 
boilers of the Thunderer were of excellent structure and workman- 


and 








ship. 

The foreman further said he was requested by the jury at the 
close of the inquiry to express their entire satisfaction at the im- 
partial manner in which the Coroner had conducted this weighty 
and protracted investigation, and that they tly sympathised 
with him in reference to the onerous duties he had had to perform, 
and gladly added their testimony to the courtesy shown by him on 
this occasion. And they also desired to express through him their 
sincere thanks to Inspector-General Smart for the very great kind- 
ness shown to them during this inquiry. They also desired to 
express their great satisfaction at the ee apr Captain Waddilove 
had read to them respecting the bravery of officers and men after 
the explosion, both on the part of those employed by the Govern- 
ment and by the contractors, and pm | very ce aes 
with the sufferers and the bereaved, they are extremely 
gratified to hear from the unfortunate sufferers themselves of the 
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CROSS SECTION 
MR. FLETCHER'S PROPOSED VALVE. 


are loaded, as will be seen from the drawing accompan; this 
report, by a number of cheese-shaped dead weights p! on the 
top of em, these weights being kept in position by a spindle 
running through their centre, the spindle being in one piece with 
the safety valve, and having a diameter of i}in., and a length of 
as much as 1ft. 9in. This spindle is guided at the top by a brass 
cap on the cover of the valve box, and at the bottom by the wihgs 
of the valve itself. In this arrangement it will be seen that the 
free working of the valve depends on the truth of the spindle and 
on the truth of the bearing at the top, and that a small change of 
form from expansion or from lateral action of the weights upon the 
indle in a sea-way, would tend to make it bind. In a sea-wa; 
the lateral action of the weights is thrown upon the spindles, whic 
in their turn throw it on the guides at the top and the valves at 
the bottom. In some cases spindles have become permanently bent 
from the lateral action of the weights in a sea-way. As a remedy 
for these evils I would make the following recommendations. 
Firstly, that the spindle ing the weights shall be entirely 
distinct from the valve. Secondly, that the point of pressure on the 
valve should not be on the top, which tends always to keep the 
valve in unstable equilibrio, and to make it chafe against the wings, 
but that it should be carried down into the heart of the valve, so as 
to be considerably below the plane of the seating, when the valve 
on blowing off would float in the steam, and almost, if not 
entirely, independent of the wings. Thirdly, that instead of allow- 
ing the spindle carrying the weights to bear on the valve directly, 
there should be an intermediate pillar, rounded at both ends, 
placed between the two; the bottom of this pillar dropping into 
the cone carried down into the heart of the valve, and the top 
entering into a similar cone chamber at the bottom of the spindle 
carrying the weights. On this arrang t the spi carrying 
the weights might work itself out of line with the axis of the safety 
valve without producing any material inconvenience. Where 
springs are adopted instead of weights, the intermediate rocking 
pillar might still be introduced, though there would be less neces- 
sity for it, as the springs, being so much lighter than the weights, 
are calculated to produce much less lateral disturbance in a sea- 
way. But it is to the mode of testing these valves to ascertain if 
they are in working order to which I would more specially call 
attention. The valves are lifted from below by means of a screwed 
spindle turned by hand, and when the valves are tested the handle 
is turned round until the screwed spindle is thrust up high enough 
to touch the valve, and on a resistance being felt the valve is sup- 
posed to be lifted on its seat. But whether the end of the spindle 
actually touches the valve, and whether it actually lifts it, cannot 
be seen, as both the valve and the end of the screwed spindle are 
enclosed in the box. Were it possible for the operator to see the 
steam discharged from the safety valve this arrangement might be 
satisfactory, but the steam from the safety valves of the four 
boilers in each stokehold escapes to a common waste or disc 
pipe carried up through « shaft in the middle of the funnel. e 
man who tests the safety valves has no ocular demonstration that 
they are free ; he merely judges that the valve has been lifted by 
the resistance to turning the screw. This is very deceptive. The 
screw may work stiffly in the thread, and resistance be felt from 
other causes than resistance of the valve. Thus the attendant in 
testing them, and though honestly endeavouring to do so, may be 
deceived and leave a safety valve stuck fast on its seat when he 
had thought he had raised it and left it free. On the present 
system it has to be taken on faith that the safety valves are free. 
It Rory not admit of demonstration, and this, it is thought, is not 
sa’ ry. 











Woop,—An American pores Boston Commercial Bulletin— 
after giving an account of the export of lumber and timber from 
the United States, says:—‘‘ With regard to the home consumption, 
oh is eae by A, anos in brs North Care Sac at at 
the beginning © present cen’ scarce! per person was 
consumed annually, while in 1870" the pc Roe of sawed lumber 
consumed in the United States, according to returns of the ninth 
census, was 12,755,543,000ft., being over 300ft. per person, with at 
least 50 per cent. of its aggregate value of shingles, staves, and,box 
material. If this consum goes on in the same ratio, as it is 
to infer must be the case, it is somewhat startling to 
conjecture how the next generation is to be supplied. We are 
» however, that there are still left 225,000,000,000ft. in the 
ligneous regions of our little country, to which may be added some 
25 billion fect in the non-ligneous districts, while we must also 
bear in mind that forests are constantly growing. Notwithstanding 
the enormous destruction of hard timber for furniture making, 
there is still a belt standing from Central Pennsylvania to near the 
Gulf of Mexico, of one unbroken forest of furniture timber, besides 
the fields of Indiana and Southern Illinois, South-Eastern Missouri, 





and one-fourth of the State of Arkansas, 


Proressorn J. LAWRENCE SMITH has recently invented a new 
compensating pendulum, in which he avails himself of the a 
expansibility of ebonite, which, between 32 deg. and 158 deg. Fah., 
approaches that of mercury. The pendulum rod is of steel, with 
an adj screw at the lower end; and a round rod of vulcanite, 
with a hole in the centre, is 


on to the steel rod, fitting it 
loosely and being held in justing screw. The bob of 
the pendulum consists of a heavy piece of with a hole 
through the centre large enough to admit the vulcanite, over which 
it , and, by a properly arranged we rests on the end of the 
veloiaibe furthest from the lower end of the pendulum, so that any 
expansion of the vulcanite elevates the brass bob, thus compensat- 
ing for the downward e: ion of the steel rod and brass bob. 
Professor Smith says that four months’ use of this pendulum on an 
astronomical clock has given very satisfactory results. Itcan be 
adapted, at a cost of 20 cents, to the ordinary mantelpiece clock, 
the pendulum of which usually beats in half seconds. 

THE GREAT SUSPENSION BRIDGE OVER THE East RIVER 
BETWEEN NEW YoRK AND BROOKLYN.—The towers and anchor- 
ages of the East River bridge are now about completed, and the 
work of constructing the bridge proper will shortly begin. The 
plan of: operations, as given by the engineer, is as follows :—A 
steel rope, jin. in diameter, will be temporarily fastened to the 
New York anchorage, thence alg Say over the top of the tower 
and the coil conveyed to Brooklyn by means of ascow, The rope 
will then be over the Brooklyn tower and to the anchorage, 
but will be left slack and under water until late at night or early 
in the morning, when few vessels are passing, when it will be 
pulled taut. This steel rope will be also temporarily secured to 
the Brooklyn anchorage and the coil borne back to New York by 
the scow, and the ends connected, thus forming an endless rope. 
working on pulleys at each anchorage and on each tower, an 
worked by machinery on the Brooklyn side. By means of this 
endless rope other similar ones will be 9 up as required for the 
further construction of the bridge. First, two steel wire ropes, 
7 i diameter, se be > ied one an ‘ae Ste by ae 
rary fastenings at each anchorage. ese Wi apart, an 
placed a little to the south of the middle of the tower, running 
over the top. They will be used for the construction of a tempo- 
rary bridge for the use of the workmen. Oak en in 
thickness, will be laid upon the ropes, with of about 4in. 
both for the p of economising material and to lessen the 
effect of the wind upon it, They will be fastened by strips run- 
ne ees across the ends, which will be bol to the rope 
by U-shaped clamps. The bridge will be — by stretchin 
small ropes on each side about 3ft. above the flooring and secure 
to every 10ft. It will be rendered firm by guys. Three other 
steel ropes, of the same magnitude as those used in the construc- 
tion of the foot bridge, will be stretched across the river over the 
tops of the towers—one 27ft. south of the foot bridge at the edges 
of the piers, one over the north edges, and one midway between 
the north rope and the foot bridge, with a space between the 
north and south ropes of 81ft. The object of these last-mentioned 
ropes is to my Hy small cross bridges, technically called cradles, 
and necessary for the construction of the other portions of the 
bridge. There will be five of these cradles, one in each land span, 
between each towen and its anchorage, and three at equal distances 
in the river s They will project 10ft. beyond the outside 
cable, and will support pee or the endless ropes. The whole 
a structure will be 200ft. above high water at its centre 
and lowest point, so that no water craft will be interrupted by it, 
After this work is completed, the construction of the bridge 

roper will be proceeded with, and the first step will be the stretch- 
of the main cables, which will be put up at the same elevation 
as the temporary bridge and lowered. These cables will be com- 
of nineteen strands, each strand being made up of 330 wires, 

o. 7 gauge—that is a little more than jin. in diameter, The 
material used will be the best quality of steel wire. The ropes 
of the temporary bridge will not be taken down, but finall 
imecaguented | into the superstructure of the bridge.—Scientific 
American, 

Fac-SmmLE TELEGRAPHY.—The one thing wanted in telegraphy 
by which a message may be practically transmitted over a wire and 
appear at the distant terminus in the exact handwriting of the 
sender, hasat last been accomplished by an American electrician, 
Mr. W. E. Sawyer. The field opened to the telegraphic world 
by this invention is almost without limit. The instruments are 
wonderfully simple in construction and easily comprehended. The 
system is capable of transmitting over a oe wire from fifty to 
150 words per- minute, ow ge a possible thirty or forty by the 
Morse system, which is that now in common use. But by this 
system a person’s own handwriting is transmitted by telegraph 
the same as though sent by mail, and, in brief, simply accom- 
plishes letter writing by telegraph. In order to render its opera- 
tion fully understood it may be described as follows :—(1) The 
sender of the message writes it upon ordinary white paper; the 
written message is then laid upon a metallic plate and passed 
between two rollers, with the effect of transferring the copy to 
the plate, which may be done any time within ten hours after 
writing. Then the ae containing the copy is placed upon a 
semi-cylindrical holder which traverses the little track, and the 
instrument is set in motion, the whole operation up to this point 
having been accomplished in less time than it takes to write it ; 
whereas, by the Morse system, quite a number of minutes elapse 
before the message reaches the operator. The metallic plate is a 
conductor of ey yee while the lines of writing are non-con- 
ductors. Over the cylindrical plate are carried metallic points 
upon revolving arms; whenever the. point is upon the metallic 
surface, the electric current passes through to the wire ; the instant 
the point touches a line of writing, the connection is broken and 
a dot is made upon chemically prepared paper, placed upon a 
similar instrument at the receiving point. The two instruments 
oa synchronously—i.¢., the moment a point is passing over 
the surface of one instrument, it is followed exactly by the point 
on the other instrument. An ingenious mechanical a 
perfects the transmitting powers and prevents the possibility of 
one instrument gaining over the other. At the same time the 
— are moving over its surface, the plate is moving slowly 

orizontally, so that the entire surface is traversed. The trans- 
ferred message is, of course, in reverse, but is brought straight 7 
running the receiving instrument in an opposite direction. Eac 
instrument is fitted to either receive or tr it, at pl The 
rate of speed varies according to the closeness of the writing ; the 
points traversing the entire surface of the copy, it is immaterial as 
to the number of the words, only the space they occupy bari 
a given time to be goneover. Ordinary writing will be transmi 
at the rate of from fifty to 100 words per minute. The message, 
as received, is ready at once for delivery, and appears in close, 
dark blue dotted lines, on white paper. There is no loss of time 
in counting the words at the sending station, as is now the case, 
nor delay in getting to the hand of the operator, but, in a quarter 
of a minute’s time from its being received, it is silently speeding 
its way to its destination, and automatically preparing itself for 
delivery. The wonderful facilities of the system render it pecu- 
liarly adapted to a large and hurried business. It is the fruit of 
many years of close application, hence the perfection with which it 
makes its ompennenes. The writer of a message is, of course, as usual, 
supplied with blanks. In the system proposed—and which is now 
being perfected the company already formed to utilise this 
great invention—for whatever may be written upon the blank he 
will pay an invariable sum of money, if under miles ; if over, 
double that amount in stamps, to be furnished by the company, 
and used the same as postage —_ Whatever is written upon 
the blank, whether five words or fifty, will be sent for the same 
amount. It isso much blank passing through the instruments, 
and no isance is taken of its contents. A company called the 
* United States Postal T: hh Company,” incorporated 
under the laws of the State of New York for the purpose of con- 
structing lines and operating under the letters po granted to 








Mr, Sawyer.—Boston Journal of Commerce. 
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PARIS.—Madame Boyrveau, Rue de la Banque 

BERLIN.—Asuer and Co., 5, Unter den Landen. 

VIENNA.—Messrs. Grroup and Co. 

LEIPSIC.—A. ; 

NEW YORK —Tse Wriumer and Rogers News Company, 
$1, Beekman-street. ' 





TO CORRESPONDENTS. 


*,* In order to avord trouble and confusion, we find it necessary to 


‘orm that letters of inquiry addressed to the 
public, and intended for insertion in. this n, must, in all 
cases, be ted by a large envelope legibly directed by the 


writer to hi but bearing a 2d. stamp, in order that 
answers received by us may 1a soreartell te thet : 
notice will be taken of icati 


‘these instructions. 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 

good faith. No notice whatever will be taken of anonymous 


communications, 
G, M.—There is a little work by Shields which will suit your purpose, 
G. H.—The patents for improvements in horsesho.s can be counted by the 


W. J.—Apply at the School of Mines, Jermyn-street, and you can obtain the 
information you require. 

J.W. H.—The temperature of steam having a pressure of 20 1b, above 
atmosphere, or 35 1b. total pressure, is 259 deg. ; that of steam of 115 lb. 
total pressure is 388 deg. 

C. 8.— Write to the Secretary of the Institution of Civil Engineers, 25, Great 
George-street, Westminster, and you will obtain the information you 


ire. 

A. C.—The art of making good sownd castings free from holes and defects, lies 
not so much in the mixtures you use as in perfect cleanliness. Use a good 
Scotch foundry pig, mixed with a small pi tron of Forest of Dean iron 
and some good engune scrap. By experimenting a little you will soon get on 
a good mixture. Great pains should be taken to wash the coke and to clear 
the pig as much as possible of kish. Pour hot, and feed the castings care- 
Sully. It would be impossible for us, without knowing more of the precise 
nature of your work, to give you any specific instructions. 


PAINT MILLS. 
(To the Editor of The Engineer.) 


Srr,—Can any of your readers give me the address of a maker of paint 


mills, with taper rollers, which will grind wet paint very fine. about 
10 ewt. per day ? J.P. H 
London, August 29th, 
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DEATHS. 
On the 28th ult., at Edinburgh, Mr. Joun VaLentine-HaGart, C.E. 
On the 27th ult., at Richmond, Surrey, of pleurisy, Clement Jonn 
Meap, aged 44 years, Lieutenant-Colonel Royal. Artillery, Bengal Staff 
Corps, Engineer in Chief P.W.D., Agra. 
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RAILWAY SPEEDS. 

A somEwuar unfortunate tendency has always been mani- 
fested by a few of the leaders of public opinion to attri- 
bute railway accidents to high speeds. If a collision takes 
place, we are assured by these gentlemen either that it 
would not have taken place at all or that the consequences 
would have been insignificant had the speed been slower. 
If a train runs off the rails, the cause of the derailment is 
at once found in the ne Sreere at which the engine was 
moving at the time. ilway companies are told in very 
plain terms that it is a suicidal policy to drive locomotives 
at speeds much exceeding thirty miles an hour; and we are 
gravely informed that the risk incurred by the passenger 
who travels by an express train can hardly be exaggerated. 
Hitherto the effect of such arguments has been very 
trifling. The public like to travel at high speeds, and 
they patronise companies who supply what they wish to 
have. But there is some danger that a warning often 
repeated will have the effect of creating a groundless 
alarm; and we should fail to discharge our duty if we did 
not point out that while high speeds are not necessaril 
unsafe, it is certain that slow speeds will not prevent acci- 
dents. It is worth while to put these truths clearly before 
our readers, and to explain why they are truths and not 
empty assertions; but, in the first place, we must call 
attention to the fact that any considerable and extended 
reduction in the velocity with which railway companies 
conduct their traffic could not fail to act prejudicially on 
the interests of the community. On our great main lines 
trains are now run at the closest possible intervals consis- 
tent with safety during certain hours of the day and night. 
An important reduction in speed must of necessity be fol- 
lowed on such lines by a reduction in the number of trains 





Time and space intervals are, in a word, so intimately con- 
nected with each other that it is impossible to sever them. 
Thus, if ten minutes intervene between the starting of two 
trains, say from Euston, both running over the same road 
as far as Rugby, it is obvious that if they both move at 
thirty miles an hour the space interval between them will 
be half what it would be if both ran at sixty miles an 
hour. It is quite true that, in theory at all events, the 
space between two fast trains ought to be greater than 
between two slow trains; but when we come to deal with 


the practical working of railways, it will be found that the 


faster trains are run the more quickly can they be started 
in succession when the runs are long. The result is that 
the higher the speed the greater is the capacity of a line, 


'| because the shorter is the time during which each train 


occupies the road. It is not-necessary, we think, to explain 
this point further. It will suffice to say, as a matter of 
fact, that railway companies ‘are able to gel: much more 
work out of the roads-at high speeds than they could at 
slow speeds. Apart from all such considerations, more- 
over, is one paramount to all others. The public wish to 
travel fast, and i ga gps the lines on which they are 
conveyed most quickly, A general reduction inthe rate 
at which trains now travel would seriously disorganise 
trade arrangements. It would infallibly lead to a 
diminution in the amount of accommodation supplied to 
the public, and it would militate against the despatch of 
business. It is possible some of our readers may be scep- 
tical on such subjects. We would ask them to turn to, we 
will not say their own continental experience, but that of 
Germans, Frenchmen, Austrians, Russians, and Italians, 
and they will find the utmost unanimity in the opinions 
expressed. They will meet with but one reply—namely, 


that continental railway speeds are, as a rule, much too 


slow. The inconvenience of slow speeds has been so keenly 
felt, again, in the United States, that most determined 
efforts are being made on all the principal lines in North 
America to obtain more rapid transport. Within the 
last few. years “lightning expresses.” have been put on 
between the principal cities, and American railway travel- 
ling bids fair to become the fastest in the world. If the 
naan of the great mass of business men is worth any- 
thing, then high railway speeds are necessary, and should 
not be lightly abandoned. 

Are high railway speeds unsafe? On the reply which 
can be given to this question everything depends after all. 
Our answer, and that of every engineer who has given the 
subject due consideration, must be that fast trains are quite 
as safe as those which run slowly, provided the road and 
rolling stock are fit for high velocities, Of course if a road 
is bad, or the rolling stock imperfect, a train cannot be run 
safely at a high speed. Our contention is, however, that 
no difficulty is experienced in making roads, engines, and 
carriages which are suitable and safe for any velocity up 
to, say, seventy miles an hour. There are only two dis- 
tinct classes of accidents which can follow as a con- 
sequence of high velocities. The one is the breakdown of 
some portion of the rolling stock, such as a spring, or an 
axle, or a tire; the other is the running of the train off 
rails. Now a reference to Board of Trade reports shows 

lainly enough that fast trains do not break down more 
am than slow trains. Tires burst just as often at 
speeds of thirty-five or forty miles an hour as at higher 
velocities. The axles of s trains give way much more 
frequently than those of any other trains, and they certain! 
never attain exceptionally high speeds. In a word, 
although it is true that fast trains do break down now and 
then, it is impossible to prove that these casualties are a 
natural consequence of the speed at which such trains are 
driven. We may assume, in short, that the risk incurred 
in running ar express train is not due to anything inherent 
in the train. The real source of danger lies in the road, 
and it is indisputable that it is extremely dangerous to run 
at high velocities over bad and weak roads, especially with 
engines which are not well balanced, or which tend to 
oscillate or “ wander.” Turning once more to Board of 
Trade reports, we find that in almost every case of derail- 
ment the cause is easily to be found; and that it lies in 
nine cases out of ten in some defect in the permanent 
way. One disastrous accident of the kind ensued from a 
defect in the points at an important station. Another train 
not long since ran at slow speed off the rails at a diamond 
crossing. A little careful examination showed that a guard 
rail was out of place, and that the flange of the leading 
wheel of the engine consequently struck the point of the 
crossing, and mounting it, got off the road. We could cite 
such instances by thedozen, but we can only call one serious 
case of derailment to mind where the cause lay wholly in 
the engine. This occurred a few years since on the Great 
Eastern Railway, and was due to the breakage of a trans- 
verse leading spring. We have every reason to believe 
that the engines and carriages on all our main lines may 
be run with perfect safety at maximum speeds over good 
roads ; but it must be admitted that the engines on some 
lines require better roads than those on other lines. Thus, 
for example, while we are quite willing to concede that 
Mr. Pearson’s great tank engines on the Bristol and Exeter 
line could be run with perfect safety at as much as seventy 
miles an hour on a perfect track, we hold at the same time 
that they are eminently unsuitable for a bad road; and 
that they are more likely to run off such a road than loco- 
motives of a different construction, and with a less load 
than 18 tons on a single pair of driving wheels would be. 
If it can be shown that des gan mass of accidents results 
from the imperfect condition of the permanent way, it is 
absurd to argue that slow speeds should be adopted to 
secure safety. The true vite og lies in the improvement 
of the road, and not in the adoption of minimum velocities. 

We have said that a reduction of speed would not pre- 
vent derailment, and we repeat the statement. The first 
and direct result of a general reduction in speed would 
be a diminution in the sum expended in the maintenance 
of permanent way. The worst roads in the world are 
those on which the speed is least, and off such roads 
trains are constantly running. When railway companies 
run fast trains they are compelled to maintain a high 
standard of efficiency both in their roads and in the rolling 





stock. If we remove the stimulus, we shall have less . 


exertion, the character of our lines will fall off, the 
efficiency of all the departments will be diminished, and 
we have extra risk instead of additional security. 
We see with regret that the Great Western Railway Com- 
pany have resolved to run the “ Flying Dutchman” at but 
orty miles an hour over the worst parts of the Bristol and 
Exeter road, readers may rest assured that if a line 
is not fit to carry a heavy engine at sixty miles an hour, it 
cannot be traversed by the same engine with safety at 
forty miles an hour. The true policy of the company 
should be to render their road as good as it can be made. 
It is a serious confession of weakness to seek a nominal 
safety in-a reduction of speed. The daily records of our 
great lines prove that maximum velocities can be main- 
tained over a good road with spe safety, and that on a 
bad road danger is continually incurred. The duty of 
those who would influence public opinion lies not in recom- 
mending the acceptance of low speeds and their inevitable 
consequences—bad roads—but in urging railway compariies 
to permit those who serve them to maintain roads, engines, 
and carriages in that high state of efficiency which is so 
dear to the hearts of English railway engineers. 


THE VALUE OF IRON, 


Tue letters of our.correspondents in the ironmaking dis- 
tricts of Great Britain have been for months a record of 
disaster. The iron and steel trades were long since pro- 
nounced, week after week, to be as bad as they could be; 
but week after week the statement has been falsified by 
events, and at this moment the iron trade of the Middles- 
brough district, at all events, is worse than it ever was. 
The evil is not limited to a total dearth of orders at any- 
thing like remunerative prices. Firms a few months ago 
perfectly solventare now said tobe on the verge of bankruptcy; 
failures are announced every day; credit is contracted to 
the ultimate point beyond which it must be totally extin- 
guished; and there is no evidence whatever that any 
change for the better is likely to occur in the immediate 
future. Wales, Staffordshire, and Scotland are buta shade 
better off. It is time that men looked facts plainly in the 
face, accepted the new conditions which have sprung 
into existence, and determined to make the best of 
them. Bad as matters undoubtedly are, it may, we think, 
be shown that the iron and steel trade of this country 
is by no means in a hopeless condition. But before any 
steps can be taken to place it on a sound footing it is 
essential that we should estimate iron at its true value. 
Until this is done by masters and men alike, no ameliora- 
tion of the existing state of affairs can ibly take place. 
The principal source of our trade troubles lies in the fact 
that a fictitious value has been attached to iron—in great 
measure as the result of a remarkable temporary demand. 
In order to arrive at the true value of the metal all such 
abnormal requirements must be disregarded, and if this is 
done, it will be found that even at its present low price 
iron is too dear. It is quite unnecessary here to repeat 
the history of the iron trade during the last few years. We 
shall confine our attention to the statement we have made 
concerning the value of iron, and endeavour to show that 
even if the price were reduced considerably below existing 
figures it would not follow that much loss would result to 
the nation. 

A law of political economy, the accuracy of which has 
often been disputed in spite of facts, is that the value of a 
commodity is settled by the wishes or the necessities of 
the consumer, the producer having very little voice in the 
matter. Of course, conditions may arise under which the 
rule is inverted, but this can only be the case when the 
means of production are very small, and the consumer is 
compelled by his necessities to buy. The price of bread in 
a beleaguered city may be cited as an example. As re- 
gards iron, however, the price —in other words, the value 
—of the commodity is determined by the consumer. In 
dealing with the subject in a recent article, we pointed out 
that no reduction in the price of iron would be likely to 
renovate the iron trade, and we repeat the assertion here. 
Although we shall endeavour to show in a moment that, 
without a reduction in the price of iron, it is to the last 
degree unlikely that we can get back our markets, the 
two propositions are only apparently incompatible. Some 
years since the consumer fancied that he wanted iron very 
much, and in consequence he bought it. He con- 
sented to pay a long price for it. In other words, 
he raised its value. As a matter of fact the consumer was 
mistaken. He bought a great deal more iron and ordered 
a great deal more than he required. Railways were 
planned, and even made in whoie or in part, where they 
could not prove remunerative speculations. Ships were 
built in excess of all reasonable requirements. Iron 
furnaces were erected on speculation, and large sums 
were invested in rolling mills. By and by the reaction 
came. It was discovered that much more iron was pos- 
sessed by the world than the world could use at once. 
The demand fell off as rapidly as it came, and with lament- 
able consequences. Until the existing stock of iron has 
been in part at least used up, it is'impossible that the value 
of the metal can increase, and it is difficult to see how, 
under these circumstances, any reduction in the price of 
iron could put the trade on a sounder footing. It must be 
borne in mind, however, that in saying this we are dealing 
with the present, and with the present only. There is an 
almost total absence of demand for iron just now. This 
is not the case in England only. The iron and steel trade 
of the United States is in a prostrate condition. America 
— at this moment all the finished iron she wants. 

hy should she buy until the stock is gone? In Germany 
matters are, if ible, worse than they are here. <A large 


number of the ironworks have already been closed, and by - 


the end of the year the list will be augmented. Turn to 
what part we may of the civilised world, the Joupect is 
the same. The production of iron is being diminished. 


The demand has practically ceased to exist, and, we repeat 
here, that until some of the large quantities of surplus iron 
made in 1869 and the immediately succeeding years, have 
been worked off, it is not likely that the demand for new 
iron can reach the average. It is not to be sapposed that 
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the iron exists in the form of bars or plates. It has been 
worked into ships which are practically unsaleable just now, 
It is to be found on our railroads. It has gone into roofs 
and girders, and into machinery for which no purchasers 
can found. It may be admitted that the present 
decline in demand is not wholly due to the abundance of 
manufactured iron in the world. No doubt the total 
stagnation of gold and the absence of speculation work to 
the same end. But over production in past years is 
indubitably so powerful an evil influence at the present 
moment, that to it, in very large part, is due the calamitous 
aspect of our iron trade. In other words, had not iron 
been produced in excess, the daily demand which would 
otherwise have to be satisfied would have kept our works 
fairly employed. Iron rails, and wheels, and machinery, 
and ships will wear out, however, and an increased demand 
will no doubt spring up ere long. But it is very unlikely 
that the price of iron will ever, within the present genera- 
tion, touch the point it reached in 1873. 

That the value of manufactured iron may yet be as much 
as £1 per ton less than the price now accepted to secure 
a good order for ordinary bars or rails is, we think, not 
improbable. It by no means follows, however, that the 
result will be disastrous to the country. The production 
of iron in quantity is no longer confined to England. Our 
exports must decrease year by year, unless we are able to 
undersell our rivals. But, after all, cheap iron really 
means cheap coal and cheap labour, and provided colliers 
and ironworkers are content to accept less wages, there is 
no difficulty in the way of selling plenty of iron in time 
to come at remunerative prices. Practreally the entire 
value of coal and iron.is represented by labour. So long 
as the ore lies in the mine it is worth nothing. It is 
rendered worth something by the work expended in 
obtaining it. {[f the value of labour is reduced, that of 
the finished article resulting from the operations of the 
workman can reduced. It will be argued, no 
doubt, that if we receive less money from foreign con- 
sumers than we have done before, we shall be considerable 
sufferers. The answer to this is, that a reduction in the 
price paid for labour does not necessarily entail loss to a 
community. A fall in wages in one important branch of 
trade is followed in time by a fall in most other trades, and 
the net result is an increase in the purchasing power of gold. 
Again: the greatest calamity that can perhaps befal a 
nation, speaking in a commercial sense, is that its people 
should be idle, that is to say, unproductive; and most 
persons will, we think, admit that it is much better that 
all the puddlers, for example, in England should be 
earning 7s. a ton, than that one half of them should be a 
burthen on the rates or on the other half who earned 10s. 
a ton; and it might very well be that the nation would be 
better off if conducting a fair trade with bar iron at £6 a 
ton, than it would be when transacting an erratic and 
uncertain business with bars at £10 and £11 for the same 
quantity. No one denies that we migit on the whole be 
hetter off if a good trade could be done in high-priced 
iron. But the experience acquired during the season of 
so-called prosperity now passed away, is not so encouraging 
that we desire very strongly to see the days of high wages 
and dear coal and iron return. 

The lesson conveyed by the recent events is easily under- 
stood. Manufacturers must consent to accept the inevita- 
ble. They must agree to a still further uction in the 
price of iron, and ,they must limit production for some 
time tocome. But it is impossible to effect any reduction 
in the price of iron without a corresponding reduction in 
the price of labour. In such a reduction lies the only 
hope of the ironmaster. Month after month he has gone 
on, hoping against hope for an augmented demand. It is 
hard to believe that iron is worth so little as it really is 
just now, but the truth is apparent to every unprejudiced 
person. The immediate future of the iron trade of this 
country is, as we have said, for the moment absolutely in 
the hands of the consumer, and as he does not want 
iron, no reduction in price could augment the demand. 
But a time will come when demand will spring up again, 
and then we must be prepared as a nation to encounter a 
keen competition. Once more over-production may take 

lace. Against this England alone cannot guard; but with 
1er unexampled facilities for producing iron, she may, if 
only she will consent to accept moderate prices, deter 
other nations from embarking capital in the trade, and in 
this way Great Britain may retard over-production. But 
it is above and beyond all essential that the cost of labour 
should be reduced; and in this respect the men ought to 
have suflicient good sense to make common cause with 
masters, who have to compete with keen rivals in every 
market in the civilised world. 





THE WATER SUPPLY OF NEW YORK. 


In our impression for April 21, 1876, we called attention to 
the fact that the water supply of New York was deficient, not 
because there was not water enough at Croton, but because the 
great aqueduct was continually out of repair, and could not be 
used to carry water while it was being patched up. Matters 
have, it appears, come to a crisis this summer, and we learn from 
our last advices that for the last three weeks the water supplied 
to New York has been extremely nasty. It is green in colour, 
and the city reservoirs are overgrown with weeds, probably 
because they are half empty. The only cure is the construction 
of a new aqueduct, which isto be made, and plans and estimates 
are now lying for public inspection at the Office of Public Works. 
A new dam is to be made at Croton, which will impound about 
1,180,000,000 gallons. The estimates are for this dam, for a new 
aqueduct, for a new reservoir in Jerome Park, and some sub- 
sidiary works, and the estimated cost of the whole is a trifle over 
£5,000,000. What the actual cost uuder the peculiar conditions 
of American official life will be, no man of course pretends to say. 


BOARD OF TRADE SAFETY VALVES. 

THE most recent absurdity to be met with in the enactments 
of the Marine Department of the Board of Trade, is the rule 
that “for the future not less than 3in. safety valves shall be 
fitted to donkey boilers. If they are spring loaded valves there 
must be two valves of the same size.”’ Let it be assumed that 
the safety valves of donkey boilers had not proved reliable, and 


the course which the Board of Trade officials should have 
ad was to call attention to the fact, and urge increased 

igi on the of surveyors. Instead of doing this, how- 
ever, the Board decided, in its wisdom, to treat engineers as 
incompetent or dishonest. The following statement of facts, 
which recently occurred, aud for the truth of which we can 
vouch, will show with what result. In the North of Ireland a 
small steam launch is used as a ferry boat. It was passed by the 
Board of Trade surveyor, and a passenger certificate granted. 
The moment, however, that the new rule came out the owner 
was warned that he must cease plying until his boiler was fitted 
with two 3in. safety valves. He applied at once to the maker. 
This gentleman, to avoid all chance of another stoppage, went 
direct to the Board of Trade, and urged that the boat had 
already been passed, that she had been granted a passenger 
certificate, and that her boiler was not a donkey boiler. Remon- 
strances were of no avail, the two valves must be fitted. He 
then asked one of the leading authorities—not Mr. Trail, we may 
add in justice to that gentleman—what valve would satisfy the 
requirements of the Board, A certain patentee was immediately 
named, and two patent valves were ordered from him. The 
valves cost £25, and were huge brass affairs. They were duly 
mounted on the little boiler, and then, ludicrous as it may 
appear, the surveyor would not pass the boat, because he con- 
sidered her top-heavy, and a quantity of ballast had to be put on 
board to counteract by weight below that put on above. May 
we venture to ask, Is it not about time that Mr. Trail should 
interfere to prevent his subordinates issuing arbitrary and absurd 
rules, at which engineers would laugh, if they were not so intoler- 
ably vexatious in their operation / 


UNSUCCESSFUL COAL MINING. 

More frequently they are blanks than prizes which are drawn 
by mining speculators. Of this, recent experience even in coal 
mining is abundantly illustrative ; but it is not often that such 
thorough subterranean desolation is come upon as that which 
has just been revealed to the dismay of a new company of 
explorers in South Staffordshire. Many a fortune has been 
made there in the getting of the two seams of coal, and the two of 
ironstone which at one time ran between the surface and a depth 
of less than 60 yards in the district of Willenhall. The two 
seams of coal made up a total thickness of over 10ft.; and one 
of the seams of ironstone, which was worth all the rest of the 
minerals in euch a sinking put together, was of from 5ft. to 6ft. 
in thickness, and in quality superior to any of the ironstone 
elsewhere found in Staffordshire. These minerals had been dis- 
covered to extend beyond the Willenhall district proper, in the 
direction of Pawke-hill, near to Walsall. Pawke-hill is the dread 
of mining engineers, though it is the admiration of geologists ; 
for the columnar[formations of basalt there to be seen, making 
it only a trifle less interesting than the Giant’s Causeway or 
Fingall’s Cave, is the result of volcanic action, which in South 
Staffordshire has destroyed many a hundred acre of splendid 
fuel. At a good mile from Pawke-hill there was, at Bentley, 
some thirty acres of improved land. That it contained all the 
seamsof the Willenhall district there was every reason to con- 
clude, for they had been found to adjoin it. When, therefore, a 
small number of capitalists thereabouts had an opportunity of 
expending £10,000 in developing it, they readily availed them- 
selves of it; and a little company was formed. The place was 
named the Bentley Colliery, two splendid engines were erected, 
and draining and other plant laid down, all of the most approved 
type. The shaft went through all the seams, and every one 
concerned was jubilant. All went well over four acres ; then 
alarming evidences began to appear, and further exploration 
revealed that the other twenty-six acres were utter chaos, The 
green rock, in other words, the lode which made the basalt of 
Pawke-hill, had injected itself into the minerals like a huge 
wedge, and rendered worthless what before had been nearly 
priceless. The whole place has had to be abandoned, and the 
£10,000 having been spent, the mining engineer mostly con- 
cerned will be happy if the sale by auction next week of the 
engines and other machinery realises enough to pay liabilities at 
the bank and other outstanding accounts. 


RAILWAY WORKS IN DERBYSHIRE. 

HitHerto the principal part of the large and wealthy county 
‘of Derby has been monopolised by the Midland Railway Com- 
pany, as is almost the whole of South Lincolnshire by the Great 
Northern. Now, however, the territory of the Midland in this 
direction is not only being invaded, but its very citadel at Derby 
is in the hands of the advanced guard of the enemy. The 
Great Northern contractors have made great progress with the 
line in the Earwash Valley, part of which extension is 
now being used for goods and mineral traffic. Already the con- 
tractors for the Great Northern new works at Derby are in the 
field, and are going about their work with exceeding vigour, 
demolishing large numbers of buildings and clearing broad 
sweeps of land, preparatory to putting up sundry erections 
thereon. One consequence of these operations is that hundreds 
of workpeople are being thrown into lodgings simply because 
there are not sufficient houses in Derby for them to inhabit. 
But while the invaders are thus busying themselves on the 
Midland territory, the authorities of the latter line appear to be 
fully awake to their present and contingent liabilities, and are 
erecting various buildings of no little magnitude, as an aid to 
carrying on the business of se great a system. There are new 
workshops being erected at Litchurch on a very large scale, 
which will cover an area of something like thirty acres of land. 
These are all shops incidental to a locomotive department, turn- 
ing, fitting, erecting, boiler making, &c., the erecting shops alone 
forming a building about 500ft. in lergth, with six separate bays. 
In these premises it is proposed to build as well as repair loco- 
motives, the present locomotive shops at Derby being exclusively 
used for repairing work, or renewals. Adjoining the engine 
works are new wagon and carriage works on a very large scale, 
in which the company will build the whole of their own rolling 
stock, which has hitherto been made—for the most part—by 
the Metropolitan Carriage Company, at Saltley. The new shops 
are planned out in the manner incidental, or at. any rate usual, 
to such undertakings, the wood and iron departments being 
necessarily kept separate. They include a large timber drying 
shed, paint shops, furnishing, fitting, sawing, and turning shops. 
The contractors for all these works are Messrs. Lilley, of 
Ashby-de-la-Zouch ; Mr. Charles Humphreys, of Derby ; Messrs. 
J. A. E. Wood, Derby ; Messrs. Eastwood, Swingler and Co., 
Derby ; and Messrs. Carter, Ford and Co., Darlaston ; the last- 
named firm supplying the ironwork. As may be imagined, the cost 
of these new structures is likely to be very heavy, the estimates 
being £150,000 for the locomotive shops, and nearly £200,060 
for the wagon and carriage shops ; these amounts being exclu- 
sive of the cost of the material, fittings, machinery, &c. While on 
the subject, we may state, on authority, that the Midland Com- 
pany have no intention whatever of manufacturing their own 
ya 4 as has been freely stated by various newspapers this 
week, 








STEAM REAPING MACHINE. 


Iv our report of the Royal Agricultural Society’s Show at 
Birmingham, as well as in our iast impression, we have referred 
to the steam reaping machine, if we may use the term, illus- 
trated at page 148. 

It will be seen in a moment that the arrangement is in prin- 
cipe very simple. Mr. Aveling has taken one of his well- 
known steam crane traction engines and coupled it on to a 
Crosskill reaping machine. The engine has been too often 
referred tu in our to need description here. The reaping 
machine is of the old or Bell type, modified and improved. The 
knife reciprocates at the foot of the inclined platform, a crank 
under the platform communicating motion to it. The machine 
is carried on four wheels, two small ones in front, and two much 
larger, of wood, behind. The corn is carried off the platform as 
cut to the right or left, according to the position of a clutch 
taking into bevel wheels, by endless bands traversing the plat- 
form, the cut corn being laid in a swathe ready for binding. 

The machine is coupled in front of the engine by two angle iron 
bars or shafts, as shown, which pivot on the sides of the smoke 
box. The crane chain is hooked into the bight of a second chain, 
secured at each end to the framework of the machine. The 
whole can be removed from or attached to the engine in a very 
few minutes. The system of working is as follows :—The 
machine being fixed to the engine, the crane is set in motion, 
and the reaping machine is lifted off the ground, the shafts 
turning on the centres in the smoke box. The crane brake is 
now made fast, and fhe road gear being put in motion the 
engine proceeds to the field of corn to be cut; the brake being 
released, the machine is dropped on to the ground as shown in 
our engraving. The engine is then started, and travels forward, 
cutting a track of about 11ft. wide at the rate of nearly three 
miles an hour, the reaping machine being driven by the p‘tc) 
chain shown at the side in our engraving. When the end ot the 
“bout” has been reached, the driver stops the engine and 
picks up the machine, which is then high above the corn. The 
engine can then be turned round in about its own length, and 
the machine being again dropped, another bout is cut, and 
80 on. 

Opinions will vary much as to the value of this invention, but 
we think that much credit is due to Messrs, Aveling and Porter 
for demonstrating that, by very simple appliances, an 8-horse 
power traction engine, which might otherwise remain idle in a 
farmyard, can be rendered capable of cutting enormous areas of 
corn in a thoroughly efficient and satisfactory manner. 








THE REAPING MACHINE TRIALS AT 
LEAMINGTON. 

By the courtesy of the engineers to the Royal Agricultural 
Society, we are enabled this week to render our report of the trials 
of reaping and mowing machines at Leamington complete by the 
publication of the valuable tabular statement which will be 
found at page 151. The table is so clear and complete that it 
requires no explanation, and contains a great deal of information 
valuable both to the farmer and the agricultural engineer. 








Is THE UNIVERSE CoMPOSED ENTIRELY OF HyDROGEN.—There 
are many eminent chemists, Professor Cooke among the number, 
who believe that instead of there Being sixty-four elements there 
is but one. That this one universal element assumes more than 
sixty different forms—according to the velocity with which the 
atom moves—which constitute the molecules, or their arrange- 
ment, or number, is not more wonderful than the changes which 
some of our so-called elementary bodies suffer in their allotropic 
modifications. Sulphur, phosphorus, and carbon are, to a certain 
extent, protean ; but they are distanced in the allotropic race by 
pases hydrocarbons. Dr. Wurz defines organic chemistry 
as the chemistry of the hydrogen compounds, for he believes that 
it is protean hy: mn, with its ever changing atomic volume, that 
makes organic chemistry so complex. If we combine the two 
theories, that all matter is but various forms of one simple body, 
and that hydrogen is the most protean of our so-called elements, 
we have an affirmative answer to the query which forms the title 
of this article. What force we shall employ to dissociate the 
elements and convert them into that primitive form, we are at a loss 
as yet to say ; but the spectroscope leads us to think that heat, if 
sufficiently intense, may accomplish it. Lockyer, the great 
English spectroscopist, has recently been studying the spectrum of 
calcium, and says that when this metal is heated above a certain 
temperature the hydrogen line opens, as though, at that temper- 
ature, a partial dissociation took place. This fact alone is a feeble 
basis for the grand hypothesis that all things are hydrogen, and so 
too is the coincidence of the blue indium line with one of the 
hydrogen lines ; but we shall wait for farther research, thankful 
that professor Lockyer has directed our attertion to that direction. 
The Pottest known body is the sun, and about it play enormous 
lambient flames of hydrogen ; and perhaps this: unlimited supply 
of hydrogen is due to dissociation. Will spectroscopic astronomers 
tell us ?—Scientific American. 

TrapEs’ Union Concress. — The following subjects are 
mentioned for consideration at the forthcoming ninth annual 
Trades’ Union Congress, which will commence on Monday, the 
18th September, at Newcastle-on-Tyne :—(1) A bill to amend the 
law of compensation in cases of accidents, so that workmen or 
their families may sue an employer, in the event of injury or death 
from accidents due to negligence. (2) A workshop regulation bill 
for women and children. (3) The extension of the Factory Acts to 
bleaching and dyeing works. (4) Reform of the magistrac and 
the consideration by Parliament of what limit shall be p upon 
the summary jurisdiction of magistrates, which deprives citizens 
of the right of trial by jury; also, the mode of appointing unpaid 
and unqualified magistrates and the irregularity with which the 
law is administered by the magistrates. (5) Reform of the Jury 
Law by lowering the ae for jurymen, so as to admit a 
large number of workmen to the discharge of the important 
duties of jurymen, and thereby prevent the necessity of 
men serving as jurors so frequently, and provide a sum for 
reasonable expenses. (6) The extension of the Employer 
and Workmen Act, 1875, to English seamen while in British 
waters. (7) Reform of the Patent Law. (8) Re-construc- 
tion of the Small Penalties Act on the principle that imprison- 
ment should yf be used as a method of enforcing payment after 
the failure of all other means, and as a last resort. (9) An Act to 
prevent ‘‘Truck,” by making compulsory weekly payments to 
workmen in the current coin of the realm. As an appendix to the 
foregoing schedule of parliamentary business there is a list of 
additional questions set down for discussion, including the follow- 
ing :—Representation of Jabour in Parliament and the best manner 
to obtain it ; co-operation in its relation to trades unions ; piece- 
work, overtime, and apprenticeships ; arbitration and conciliation 
in trade disputes; the urgent necessity of providing a sufficient 
staff of efficient and practical inspectors to enforce the various Acts 
relating to the tion of mines, factories, and workshops ; and 
a consideration of the best means of securing the efficiency of all 
persons taking charge of either engines or boilers, In their 
to the officers of trade societies and trade councils of the United 
Kingdom, the committee urge that “‘the unsettled state of the 
labour market in the leading branches of iridustry renders it of the 

test importance that the organised trades should make the 
choinion annual gathering even larger and of greater influence 
than those of the past.’ 
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PARTICULARS OF DYNAMOMETER TESTS OF REAPING MACHINES AT LEAMINGTON, AUGUST, 1876. 
Taste I, Cxass I.—Reaping Machines, with Self-delivery in Sheaf, clear of the Horse-track. Cuass I1.—Reaping Machines, with Self-delivery in Swathe, clear of the Horse-track. 
Loads on wheels | : Construction. Aug. 15 to 18. Trial Il. on Dynamometer in 
ui and pole with driver No. 2 field, and subsequently on farm road. 
a weighing 168 lb. i > ag . All machines set to cut at 4in. high. 
> 3 . Eis | 3 é 
Name of exhibitor. Price. |@ 8 8B Fl se : 28 os x g¢ 285% B88 :|@el/Ses sis. .8le™ 
pes als & 2@ ss SE leei2 ese . ie $8 = g/d | bs Sug estise ¥ 
3 8. SiS 28a\ 3 gt Fels enelge £\ a5 (gee! 28) 88 | 28 Beales ee 8 
SO a fig2a¥ "80 he ee as 3 °/S 35 3/8 a 59 $33 a3 £8 € 8 BOSSE -AS |e og & 
S|  Reriigee** | & [Ba geiees 2) A" 22 e* Real Fu) ge | eh liesleeaess E 
+ B. S i om |23 mE E of |o8 = nf : & 
"a Sate oe Z By AF ABS a | a |e (wor es 
Class I. s. dl - ft.in. in. | ft.in. [ft.in.) in. in. in, in. i 
Hornsby and Sons... 469/82 10 0)1215)1198) 168 17 Right /6}2 6 x8 |8 1|5 3} 1§ 8 | Malleable | 5} | Up- | 4:1 | 2°307 |198-5| 20 59 3°36 62+2 i 
: cast iron wards 
steel-plated i 
Do. 466/34 0 0/1172)1098) 242 0 Right |6|/2 10}x7$|8 0/5 0} 18 3 | Malleable | 54 |Down-| 4+1 | 2-64 |192-8| 22-5 | 55°7| 3-46 79°27 i 
cast iron wards 
steel-plated H 
Do, 464/34 0 0)1281)1235) 168 4 Right|6|2 6 X8 | 8 245 3 1§ 8 | Malleable | 5$ | Up- | 4°1 | 2°62 |206°8| 22 | 57-1] 3-62 73°8 
cast iron wards j 
steel-plated i 
Do. 467/32 0 0/1140)1055) 248 5 Right|5/2 10}x7$|8 1/5 0} 1§. 8 | Malleable | 5} |Down-| 4:1 [ 2°81 |193°4)| 26°5 | 57-1 | 3-39 71:7 } 
cast iron wards 
steel-plated 
Johnston Harvester Co.) 378'83 0 0/1055)1024) 179 20 Right |5|2 10}x6}) 8 11/5 0} — 8 | 8 | Down-| 4-1 | 2°62 | 186-2] 19 | 58-2) 3-2 | 82:0 } 
wards } f. 
Hornsby and Sons_....| 46383 0 0)1211'1195| 186 2 |Right}5}2 6x8 |}8 215 3} 13 3 | Malleable | 5} | Up- | 4*1 | 2°77 (197-3) 24°5 | 57-4 | 3-44 68°5 | 
| | cast iron wards 
Class II. hits steel-plated | ' 
Hornsby and Sons ...| 47182 10° 02155, —|—| 26 | Right/6/2 6 x8 |81$|5 8} 18 | 3| Malleablo | 5} | Up-| 4-96] 2-77 |201-1| 16 | 57-G| 3:49 | 81:8 i 
| cast iron | wards , 4 
: steel plated | ; 
Beverley Iron Co. __...|815040 0 01776 — | — | Drivers; — —)210 x4$|8 93/7 6 1} 3| Malleableo | 3) — | 3+1 | 2-29 |358-8) — 93 8-86 | 172 ig 
po | not iron | 
| mounted case-hardened, : 
Hornsby and Sons .../ 47036 0 0/1445) — | — 43 |Left -j/2 6x9 1/8 45 0 14 $ | Malleable | 5} | Down-| 8-92 | 2°52 266-5 | 52-5 | 57-5 | 463 | 128-2, if 
| cast iron | wards | i 
| steel-plated | 
' 


Tria I. in field No, 1, on wheat, August 14th and 15th, A clean upstanding crop, good, rather strong straw, bright and slippery, and about 3}ft. high. Ten machines m Class I. and three machines in Class II. were tried, 
and these machines here tabulated afterwards selected. Trtav IIL. on barley in fields No. Sand 4, August l6th to 18th. Tria [V. on heavy crop of tangled wheat, August 21st. 


Tas.e II. Cuass III.—Combined Reaping and Mowing Machines without Self-delivery. 










































































































































































| Weight | Distribution of Construction. Trial II. on dynamometer, Aug. 16th 
empty. | load on wheels - ———___— sie je and 17th, in field No, 2 wheat, and 
—_} and pole when | wo |S | | wa |e subsequently on farm road adjoin- 
wi fitted as reaper, i ee gj rs g | ¢ oS 8; ing, all machines set to cut at 4in, 
3 u | a | With man weigh % ¢ (4 = if gi ‘4 5 SEloe high, 
| $ | & |ing1681b, and boy a $ ia ° L & E 3 «8 Eee ROE LOPCM Eee 
6 = » 4 = » leaf 
Name of exhibitor. 3 | Price, F 7 124 1b. mounted. a we les = 3 g a = g 2 6 22 g. A ir Ss fae | Sy 
7) aja os ‘o e |S3eis8 igg - s |°.5 | rea Sie. |S fe ohare Be | B® * 
& ae ,218(23| 3 \be ise] = Sass. Se Sei o8 ies | 5s 
E : 3 valwginay| C1 SiR | ESS) 48 et Saleae 23 (Pal aa are) FE 
0 g esjosics| 2] oie £ ig 2 % § [Seg slas 38 Sl e4 lego] ae 
q (=) om oct 3 tee = a abe an] e ao bo B 
mlm eeeresel 2 | a (8 | 3 8 a Sie 233i \g* 2% glee | ze 
| |e Pla | | @ Ber ik @ |g Ube las 
£8, a. ft. in,| ft, in,| ft, in,! im, in, in. | | | 
Hornsby and Sons... ... ... ...| 476) 24 10 © | 725] 802) 457) 464, 17 | Right) 2 4/8 5/4 3): Malleable | 23 13 (2-09; 157 | 8 | 46-7 | 3-36 | 89°7 
| cast iron 
| steel-plated | 
Do, 473) 24 10 0 | 785) 816) 466) 475) 15 | Right} 2 4/8 5/4 3° 3 Malleable | 28 Downwards 1} 2°092-51 143-6 43°4 | 3°31 | 94°3 
cast iron } 
eteel-plated | | | | | 
Lewis and Locock ... «+ se «+-{1031) 22 0 0 | 785) 815) 473) 458) 13 | Right) 2 2/8 034 3/3 Malleable | 3 | Upwards | 24 /1°51'2-20 194+2 15 | 47-3 | 4106145 
é cast steel plate | | 
beneath | 
A, Field and Co, ... «1 1. see} 764] 88 0 © | 730) 919] 950) 99) 23 | Left.) 2 910 0} 5 2) 3} 8 Downwards 1} ‘2 “17, ini 9 | 61°8 | 3+306135+4 
| 
Bickerton and Sons... ...  «..|2454/ 26 0 © | 900) 954) 612) 460) 33 | Left.| 2 7/8 9/4 6/ 23) Malleable | 3} Downwards, 1} 2-21 | 179°5 10 | 52+4 | 3+425 183-8 
cast iron | (*225°3 13 | 538-8 | 4-22 
Hornsby and Sons... ... .. ...| 474) 24 10 0 | 741) 822) 453) 500) 15 | Right! 2 4/8 534 3 | 2)%| Malleable | 2 Downwards 1} 2:092-33 136-6 45°9 | 2°97 | 83-2 
cast iron | | 
steel-plated | | 
Brigham and Co. ... ... « ...| 884) 22 10 0 | 744] 800) 477) 422) 26 | Left.| 2 43) 8 63/4 41) 3 Malleable | 8 |Downwards 2 a ox 183°7 3°65) 52 3°53 149-6 
cast iron | 
Hornsby and Sons... ... ... ...| 475 2410 0 | 650) 781) 445) 400, 18 | Right 2 4/8 3/4 3/3 Maileable | 2§ Dewawaide 13 2°092°36 141°8 45°7 | 3°10 | 73+4 
cast iron 
| steel-plated } | 
~~"""Triat | for excellence of work in wheat in No. 2 field, August 16th and 1éth. Triat III, on barley in No. 3 field, August 17th and 18th. Tata IV. in sewage rye grass in No. 6 ficid, August 18th. 
* A second run with quick crank speed. 
Taste III. One-horse Reaping Machines. Cuass 1V.—The power of one-horse Machines not to exceed 33,000 foot-pounds per minute, at or about 24 miles per hour. 
Distribution of Construction. |Trial I. in No. 2 field (wheat))Tria! III. on Dynamometer in 
«| load on wheels Aug. 14and15,0n Dynamo-+ field 2 and ow farm road 
"g | and shafts with b ‘ Sle 4 ? meter for qualification in} adjoining. Four machines 
i = | man weighing | _; © a od 5 z Bg — aoe oe draught, selected. All machines set 
2 2, 124 1b. mounted. | 3 2$ 3 2 |18| &8 lg g g| © le, at 4in, height of cut. 
g a |+—>—--——| cr Bo le betes I 5o fi 3 [Gms |. | siege? . 
Name > | Price. >| . i 3% P le & 3¢ ge é 3 3 a2'5| 4/5 S Fees E 2 la {8 Zl 
of exhibitor.) 8 | °°" | @ 3 “ z| & 38 oI aé\ 2 é3 eh 6s s| & of ae | 5 Se: ES sa gcla 3 
S gia ag - 8 g gi sje oa 3 a) 9 ls gle Fa | OS = ei Cele ie £ 
3 Ela & F be E i py . £| 3 a.|C|As| | Slo BP 8) Pe gk es 
8 (2 E 24 ¥ | © 3 - |, ‘Ss B aL. 2 OBiel,S| 8 SlaSaoias| SasS eo aeslta 
= a . | pes EI 3 8 SE le g | g |$a8ia,85 ASSES BIRR Ase aSlo me 
0 =| ° ° oO Se 2 m=» OS = 
° a: 3e| & 3 g lg |s/83 18 S {8 2 |28 ler 2 pues GG h ches 3s ca: 
Filalé|s°|& 8 a |e i|ae Pe P| al sdisctae 2 ie igele & 
" P ilg| #F a ee cic =a 
£8 4 ft. in, inJftinjftin| in, | in in ' | | | 
Hornsby and] 482|23 10 0{791|720|179} 20 | Right | Self-delivery |2 74x 63/6 33 3) 1§ | 8 Malleable |5}| Down| 4-12 (4 |2°64) 135 |31820) 29700 |2-49 136 4 | 4 | 48-2 
Sons... ... with 3 rakes, cast iron | 
fall controllable} steel-plated 
Brigham &Co.| 385 |17 10 0) 738) 591/823} 73 | Left | Manual back} — —|-|-j|- ~ i—} — | — — |189°8} —| 41756 oo ol ae 
delivery 2°56/175+7|89632| 38654 | 
Mattison, W..| 572/18 0 0/598)149/516) 61 | Left |Manual back/2 5 x6}/6 7/4 0| — | 23 Malleable (23) Down} 8-64 |8}) — |119-4 — | 26268 2-64 107-6 48-22-23) 52-3 
delivery cast iron | | | 
case-hardened] 
Hornsby andj 479/16 10 0, 546/175)469| 87 | Left |Manual back |2 6 x8 (6 34 0} 1$ | 8 Malleable |54| Down} 4°10 /4 |2°85| 82-8/20783| 18229 [2-6 82-46 48-61-89} 32-05 
Sons... ... delivery cast iron | 
steel-plated ea oe 
Do. 48123 10 0, 786| 728/179} 17 |Right| Three rakes |2 7$x6}/6 08 4) 1$ | 2 eable |43) Down| 4°12 |4 |2+58/180+3|29057 28666 [2-26 142-9 82 4-46] 53 
controllable, cast iron | | 
all or none steel-plated y 
Do. ~- | 480/16 10 0 565/188)516) 31 | Left |Manual back} — —|-—-|-{|- _ —| — — |4 |2-67| 86 leos22} 18931 | — | Pere gating Spoil hee 
delivery 
Mattison, W..| 573/13 10 0|622|167/553| 26 | Left Do, — j—-j—| —|— — | — | — ([892-87\140-6)35572) 30932 —| ES oy) ile aie 
Hornsby and|/478/16 10 0)595|186/486} 46 | Left Do, — j—|—-| -ji- - — — | — *66) 93 |21762) 20460 yt on | aet fem | oe 
Sons.,, «.. ° 






























































Trust II, for excellence of work on wheat, in field No, 2, August 15th, . All machines teled except Brighens's, whist: wee Giequalided for draught, August 17th, Triat IV. on barley in field No, 3, The same machine 
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RAILWAY MATTERS. 


OveER 32,000 tons of American steel rails have been received in 
San Francisco from New York during the past year for the 
Southern Pacific Railroad. 


THE sub-committee of the St. Gothard tunnel met recently at 
Lausntins $0 esushor tho question of the Guim af the unhestabing 
i i impression prevails that the ex- 
again in the autumn, 

THE largest passenger train on record arrived at Philadelphia 
August 3. It was made up at Pittsburg and along th 
finally numbered 110 cars in eleven sections, carrying 
passengers, No wonder the Pennsylvania Company feel patriotic 
now ys. 

Work has commenced on another of the great engineering 
enterprises of the day, the tunnel under the Hudson river at New 
York ; and in a few years, without doubt, the railroad traveller via 
New Je will ride on to ttan Island underneath the 
waters of North River. 

THE Brazil and River Plate Mail of August 23 states that :— 
*‘The contract for the extension of the Pernambuco line of railway 
from Una to Aguas Bellas, 256 kilos., has been published. The 
works are to be executed within five years, e contractor is 
Francisco Justiano de Castro Rebeles,” 


THE West Lancashire Railway, which has been in abeyance for 
some time, is now again assuming a shape, and the works will ere 
long be again in progress. The line will open up a shorter route 
between Southport, Leeds, Bradford, and the North-eastern district 
of Yorkshire, and there wili also be a direct branch to Preston. Men 
are already at work, and it is intended to let parts of the railway in 
sections, in order that no time may be lost in completing this im- 
portant line. 

Tue exportation of passenger and freight cars has become a 
prominent feature of the United States export trade. In the fiscal 
year 1874, America shipped to foreign countries 1083 cars, valued 
at 1,151,898 dols. In the fiscal year 1875 she shipped 394 cars 
valued at 510,861 dols., and in the ding six ths, which 
ended December 31, 1875, she shipped 283 cars, valued at 
323,220 dols. These cars were sent to Mexico, South America, 
England, Germany, Canada, Australia, the West Indies, Turkey, 
and other countries. 


THE effects of the destructive and continued storms which visited 
some of the railroads in Iowa and Northern Illinois last month 
now begin to be seen in the balance-sheets. Conti rainy 





NOTES AND MEMORANDA. 
THE manufacture of factitious has been the object of 
industrial i but it did not grind well. A sample of 
sui sent Lyons consisted of turnip seed coated with 
a sontdh paste made of vegetable matter. z 

REPEATED ent has proved that in school-rooms lighted 
by windows on sides the children suffer more or less from 
injured vision, and so im: t has the subject been considered in 
Germany that a law has ly been passed forbidding such windows 
in schoo 

Aw American writer points out that heat is only sensible when it 
is being transferred from one body to another. Obvious difficul- 
ties stand in the way of the acceptance of this proposition, which if 
it be correct entails some conclusions which are more important 
than would appear at first sight. 

Ar Rouen the chloride of calcium, which is a waste product of 
the pyroligneous acid manufacture, is used in the watering of 
streets, &c., and, it is said, -with the best results. In virtue of its 
hygrometric quality, the streets retain the moisture for a week 
without replenishing the supply. 

Or the whole British Customs revenue 38} per cent. is now 
derived from the tariff on tobacco, 33? from spirits, 18} from tea, 
8? from wine, and 54 from other miscellaneous objects. The con- 
sumption of "36 on of spirits per head in 1876 against ‘23 in 
1875 is hardly a matter of congratulation. 

To obviate the danger arising from dampness in brick buildings, 
a French architect, M. Sebille, has patented a simple and inexpen- 
sive process for injecting brick, tiles, and other earthen material, 
with the tarry residue from the- manufacture of illuminating gas. 
Brick thus prepared is said to be rendered absolutely waterproof. 

ROSENSTIEHL has obtained a colouring matter in yellow metallic 
lamellz, by treating dry artificial alizarin with nitrous acid. With 
alumina it dyes yellow, and with iron mordants a red violet, both 
of which colours can be brightened with boiling soapleys. It dyes 
best in distilled water, or with addition of acetate of lime, The 
author considers it to be nitro-alizarin. b 

Messrs. BIERMANN AND CLopivs, of Hanover, manufacture a 
variety of German silver in which the nickel of the usual compo- 
sition is replaced by manganese. Its composition is 72°25 per cent. 
copper, 16°57 manganese, 8°75 zinc, and 2°43 iron. A specimen of 
the above lay forty days in water without showing any alteration. 
It possesses a somewhat yellowish tint, and takes on a fine polish. 

Dr. MaGnvs, writing in the Polytechnisehes Notizblatt, is strongly 
1 to the use of blue glasses, so much used in Germany to 





weather for nearly two weeks, and an interruption of more than a 
week by the sweeping away of tracks and bridges, compel the 
Illinois Central to report a falling off for July, in gross earnings, 
of 233,896 dols., the receipts being only 482,002 dols. against 
715,898 dols. for the corresponding month last year. The expense 
account, moreover, will show a very serious increase, 


THE Philadelphia North American says that the running of 
dummy engines on Market-street, in that city, though necessitated 
by the heat that interfered with horse-power and necessity of 
accommodating visitors to the Exposition, has been so greatly 
ores by passengers and has been so completely free from any 
of the evils apprehended, that there is some reason for believing 
thefmotor introduced compulsorily will be retained from choice and 
altered and amended until it is perfect. The Reading Railroad 
Company have followed the example by the inauguration of a 
—s from Front and Willow streets to the Centennial 
groun 


THE executive council of the Amalgamated Society of Railway 
Servants, representing some 20,000 railway employés, have just 
the following resolutions :—‘‘ That this council views with 
deep regret the recent retrograde movement by the companies and 
the numerous breaches of faith with their servants, and should such 
action be taken in future as that lately taken by the Midland Com- 
pany in dealing with their goods guards, this council will feel itself 
justified, after 1 ble means have failed, in taking extreme 
measures in the interests of its constituents.” That, with a view 
of giving effect to the above resolution, and for the purpose of 
reorganising the men so as to place them ina position to resist such 
inroads on their rights, committees be formed in all large railway 
centres, such committees to be in constant communication with and 
under the direction of the general office in London.” 


CONSERVATIVE old Philadelphia has broken the way, says the 
Railway Age, for the eventful introduction of steam power for 
street locomotion, by actually licensing the Pennsylvania Railroad 
Company to run trains by locomotives from their depdt at Market 
and Fifteenth-streets to the Centennial grounds. Heretofore 
passenger trains stopped at a depét much farther out, and horse- 
power has been used to Fifteenth-street. The new arrangement 
works admirably, and the trains are crowded. The Philadelpbia 
a say that the engines do not frighten the horses—the chief 

ugaboo in regard to the use of steam—and the air-brakes give 
perfect control of the train. Nothing but a blind devotion to the 
glory of the Centennial would ever have induced the good Quakers 
to allow this terrible innovation, but now that it has been tried 
and found successful, we shall expect to see other cities abandon- 
ing their old fogey prejudices. 

THE Midiand Railway Company are about to construct new 
works at Blackwall, for the purpose of carrying on the export and 
import shipping trade in connection with the ordinary railway 
traffic between the districts of Lancashire and Yorkshire and the 
metropolis. For this purpose they have just purchased one of the 
large shipbuilding yards at Blackwall, on which they intend to 
form a shipping dock and river outlet, together with the construc- 
tion of other works and buildings for carrying on this new branch 
of marine traffic. The shipbuilding premises which they have pur- 
chased nearly adjoin those of Messrs. Wigram and Oo., and are 
upwards of seven acres in extent. The company intend to obtain 
access to the river and depét by the construction of branch lines 
from the Midland Company’s main lines to form a junction with 
the North London Company’s railway, and thence with the Black- 
wall line. 

A CORRESPONDENT of the American Railroad Gazette writing 
from Louisville, Kentucky, says:—“‘Thinking a few items 
regarding the manufacture of car wheels in this latitude might be 
of interest, I venture to send you adescription of the method 
employed here in annealing wheels, and also the guarantee which 
the Louisville Car-Wheel and Railway Supply Company gives of 
the wheels furnished to railroads. Our method of annealing wheels 
has at least the merit of originality. As is well-known to anyone 
at all conversant with the subject, the great trouble in cooling a 
wheel arises from the fact that the tread and sides being thinner, 
cool more quickly and ‘ set,’ leaving the heavier hub to cool more 
slowly, and frequently by its own contraction to split a 500 lb, 
wheel as if it were glass. Several expedients have been 
adopted, of which the following is our own: We group our pits in 
groups of three. Equidistant from the three pits(and consequently 
in the middle) we have a small flue connecting with the bottoms of 
the three pits. The wheels being pitted with their hubs resting 
one upon the other, leave a flue through the centres of the wheels. 
Through this the hot air finds its way to the top, making room for 
the cooler air from the flue, establishing a draught and thus cooling 
the hubs with sufficient rapidity. Our guarantee is also original, 
and may be interesting. Wegive a ‘minimum guarantee’ of every 
wheel we make to run at least 50,000 miles, and we do it as 
follows : - Supposing a wheel guaranteed by us to make 50,000 
miles makes only 40,000. It is of course worth to the railroad 
company only four-fifths of the original price, and the difference is 
refunded them, less the value of the wheel as it stands for scrap. 
Tosuch a fine point does this reduce it, that our reclamation on a 
wheel frequently is less than a dollar, and in twe instances six and 
nine eents respectively.” 








rotect the eyes, and prefers the grey and smoky glass used in Eng- 
or He considers vine glass especially irritating to the eye, and 
says that many birds, reptiles, and amphibians, possess yellow or 
reddish oil-drops in the eye to neutralise this blue colour and pro- 
tect the eyes. 

A SOLUTION consisting of 125 grms. of NaCl dissolved in one litre 
of pure water, into which eggs are dropped, will determine their 
freshness as follows—eggs of to-day will sink immediately to the 
bottom of the vessel; eggs of yesterday will float a little below the 
surface of the liquid; eggs of five days ago will float on the surface 
like a piece of cork. Our authority for this statement is the Journal 
de Chemie Medicale. 


A VIENNA.industrial league offers a silver medal to any one who 
will discover a method of bleaching every kind of silk perfectly 
white without the use of sulphur or other chemical injurious to 
silver. In embroidery and silver lace, where silk and silver are 
used together, the silver is blackened by the sulphur in the silk. A 
similar prize is offered for the most beautiful and solid domestic 
article for weighting light coloured silks. 


PrRoFESSOR E. Rirrer states :—‘‘ Black phosphorus is not, as has 
been supposed, an allotropic modification of common phosphorus. 
It is owing to an impurity, and usually to arsenic; although mer- 
cury and even copper, and probably some other metals, can impart 
to it a similar appearance. If pure phosphorus be allowed to lie 
some time in a solution of arsenious or arsenic acid, or even in 
phosphoric acid containing arsenic, it will, when melted and sud- 
denly cooled, become black from the arsenic taken up. If HCl be 
present, the absorption of the arsenic is greatly facilitated.” 

M. MEvsEL, in dealing with the purity of water, says that the 
presence of nitrites in ordinary water is due to the presence of 
bacteria, when the water contains nitrates and organic matter. 
That the bacteria are the agents of transmission of oxygen, even 
when it is in chemical combination ; and probably because of the 
consumption of oxygen by them are so dangerous to man. That 
the nitrates are useful as fertilisers, not only on accovnt of the 
nitrogen they contain, but also the oxygen, by the aid of which 
the bacteria decomposes the cellulose. 

In 1670 the physicians of Aix, in Provence, solicited the aid and 
counsel of the faculty of Paris in establishing a chair of chemistry 
at Aix; the doctors of Paris were violent in their opposition to such 
a movement, especially as the chair had been promised to Claude 
Brochier, with whom they wished to have nothing further to do. 
The long letter in reply to their solicitation, and in which chemistry 
is thus qualified, ‘‘ Chemistry is but a manual, mechanical art, an 
entrance to base money, a corruption of morals and youth,” Xc., 
&e., was signed by Broglia, Dean Elect of the Faculty, and Royal 
Professor ; Martini, Syndic. 

Cart Boscnav says that if a statue, made of plaster of Paris or 
papier maché, be coated with thick white dammar varnish, and 
then dusted with pulverised glass, it will have, when dry, the 
appearance of alabaster. If it be afterwards varnished a second 
time, and dusted with coarsely-pulverised white glass or mica 
(marienglas), and again dried, it will be a very successful imitation 
of Carrara marble, especially if the marble veins be first traced on 
it with some delicate blue pigment. This method of preparation 
follows that of Nature, for alabaster consists of very small crystals 
of sulphate of lime, and Carrara marble of somewhat larger crystals 
of carbonate of lime, which in reflected light glisten like white 
sugar. This effect is obtained with perfect deception by the brilliant 
white glass in coarse powder. 

THE name of mineral wool has been given to 2 fibrous form of 
blast furnace slag formed by a jet of steam blown through it while 
in a liquid state. Its use has been pro for covering boilers, 
** deadening ” floors, &c. Professor Wolpert, of Kaiserslautern, says 
that it should only be employed with great caution in architecture 
for filling under floors and wainscoating, Xc., for this slag at present 
always contains sulphide of calcium, which is converted, by the 
action of the carbonic acid in the air and water which reaches it 
when the floors are scrubbed, into carbonate of lime and sulphu- 
retted hydrogen. The latter, as we know, is a gas which is both 
unpleasant and injurious to health. Before using this slag it should 
be tested for sulphide of calcium by pouring water and vinegar upon 
it, when the well-known odour of sulphuretted hydrogen, resem- 
bling rotten eggs, will be perceived if any sulphuret of lime is present. 


Mr. OESTBERG, a Swede, has been conducting some sensational 
experiments in London with a fireproof suit. This is made in two 
layers, the inner one of india-rubber, the outer one of English 
leather ; the head being protected by a helmet resembling that 
worn by divers, At the girdle is fixed a piece of hose, which serves 
both for air and water. The air-pipe, fed from two blowers, is 
placed inside the water-pipe, and brings the air, after being cooled 
by the surrounding water, into the inner part of the dress, The 
air inflates the costume, passing away through the two small open- 
ings made for eye pieces. The current of air not only keeps the 
enclosed body cool, but drives smoke and flame away from the 
eyes. At the back the water pipe divides, one branch serving as 
an extinguisher, the other passing into the outer coating of the 
dress, the stream being distributed over the whole outer surface. 
With the apparatus on, the experimenter stood in the middle of a 

ile of butting shavings and logs, without taking the least 
arm, 
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WE understand that Mr. Henry Wood, of Great i a reenee 
Westminster, has been appointed architect to the Vieille 
Zinc Company, in the of Mr. R. G. Fisher, deceased. 

THE Dublin Port Dock Board of the corporation of that city 
have agreed together to build two new bridges over: the Liffey, 
rendered necessary by the rapidly-increasing trade of Dublin. 

THE great auction sales of 500,000 tons of coal at New York on 
Tuesday having shown a decline in prices of about 40 per cent., the . 
coalowners show a general disposition to stop raising coal. Much 
destitution in the anthracite region is feared. 

Some important experiments peposting the resistance of 
have been undertaken by Mr. Froude on behalf of the Government, 
the Treasury having sanctioned tbe expenditure of £1500 on this 
service. It will be ae that = Froude bas. Rad — 
time engaged in experimen’ upon the rolling ips, an 
received the thanks of the Admiralty for his valuable reports. 

An Amsterdam correspondent writes :—‘‘The largest ironclad of 
our navy, Koning der Nederlanden, which was built in the Govern- 
ment yards in this town, but which was too long for passing the 
canal to Nieuwe Diep, has been successfully towed along the new 
canal ‘to the North Sea. The length of the ee ee 
and its breadth fifteen metres. She has two iron turrets, 
which are provided with four Armstrong guns. The engines are 
4500 horse-power nominal. This fact proves that the new canal is 
fit for vessels having a draught of 15ft.” 

GREAT weageasiions are being made for the International 
Exhibition, which is to be opened in February next, at Cape 
Town. This Exhibition is looked forward to with much interest in 
official and commercial circles. Not having any manufactories 
of her own, South Africa is wholly dependent upon Europe 
and America for supplies, and the Exhibition, it is antici- 
pated, will inaugurate a new era by introducing a variety of 
manufactures hitherto unknown here. The Director General of 
the Exhibition, Signor A. Cagli, has proceeded to Europe on 
matters connected with the Exhibition. 

-To amalgate iron with zinc amalgam, says Mr. Casamajor, 
mercury should be placed in a vessel and covered with dilute sul- 
phuric or hydrochloric acid. If now a piece of iron is agitated, in 
contact with the mercury and the acid, no combination will take 
place, but if pieces of zine are p in the mercury, in a few 
minutes iron placed in the above conditions will become coated 
with mercury. If, after a while, the power of the mercury seems 
to decline, more zinc must be added. The zinc is only attacked 
when iron, or some other metal more electro-negative than zinc, is 
brought in contact with the zinc amalgam and the acid, so that the 
expense in zinc is very slight. The coat of mercury left on iron by 
the various agencies mentioned is not a superficial layer, for the 
mercury sinks into the metal, modifying its physical and chemical 
properties. In the case of pure, soft iron, it is difficult to notice 
any decrease of tenacity after amalgamation. With hard tempered 
steel, however, the increased brittleness is very marked. In the 
case both of iron and steel, a fresh fracture shows that mercury 
has penetrated deeply into the metal. This, we may add, is prac- 
tically a novel discovery, and likely to prove of importance. 

It is stated that an effort is now being made to secure the laying 
of an ocean cable from the western coast of North America to Asia. 
A bill favouring such an enterprise passed the United States - 
Senate a short time ago, but has been recalled from the House for 
further consideration. It is stated that under present arrange- 
ments a message from the Pacific States to China, Japan, or 
Australia has 'to travel twenty-five thousand miles to reach its 
destination, with cerresponding cost, while, if the pro d cable 
be laid, the distance will be reduced to six thousand miles and the 
cost of communication reduced at least sixty per cent., an item of 
considerable consequ to busi men. The foreign trade of the 
seaports of China and Japan now amounts to over two thousand 
millions of dollars, while that of Australia is heavy and rapidly - 
increasing. The exhibits of these countries in the Ccutemiel ave 
opened the eyes of the Americans to the character of their trade 
and the desirability of turning as much of the stream as ible 
in this direction. The telegraph is now one of the recognised agents 
of commercial intercourse between nations separated by land or 
water, and that nation will reap the richest harvest of results that 
makes the fullest use of this wonderful invention. 

THE gas committee of the Manchester Corporation, who early 
this year advertised for designs for their new gasworks, and offered 
prizes of £500, £300, and £200, to be awarded to the-first three in 
order of merit, received twenty-eight sets of plans in competition. 
These were received on the 21st March last, and the committee, to 
ensure a satisfactory result, called in to their assistance Mr. Thos. 
Hawkesly, C.E., London; Mr. Wm. King, of the Liverpool Gas- 
works ; and Mr. Geo. Livesey, of the South Metropolitan Gasworks, 
to whom the plans were referred for examination and to réport as 
to the relative merits. These gentlemen having paid two visits to 
Manchester, and spent much time in their investigations, reported 
to the committee on Friday last that they were unanimous in their 





judgment that the plan “‘ Hydro-carbon ” stood first, ‘“Thorough ” 


second, and ‘‘ Omne trinum perfectum ” third in the order of merit. 
The committee having deliberated thereon, decided to act on the 
report of the engineers, and awarded the prizes accordingly. On 
opening the reference letters the committee found that the first 
prize fell to Messrs. Mangnall and Littlewoods, 29, Brown-street, 
Manchester ; the second to Mr. G. W. Stevenson, 4, Westminster- 
chambers, London, in conjunction with Mr. Ti J. Paull, 4, 
St. Peter’s-square, Manchester; and the third to Messrs, Newton, 
Chambers, and Cc., Thorncliffe, near Sheffield. 


Our readers will remember that extensive operations for the 
removal of the sunken rocks known as Hell Gate, in the entrance 
to New York Harbour, have been in progress for some time. It is 
now stated by General Newton, the engineer in charge, that the 
contemplated grand explosion which is to demolish the rocks cannot 
take place until September Ist at the earliest. The excavation is com- 
pleted, but the contracts for explosive material have not yet been 
filled. The battery for exploding the —— will be placed near 
the edge of the pit; the operating room will be about 350ft. from 
it. The explosive materials used will be nitro-glycerine and its 
various compounds, in charges not exceeding ten pounds each, and 
placed at points where they will be most effective. General Newton 
says that the water not only will act as a tamping or covering, 
preventing by its weight an intense report and shock, but 
that the enormous amount of heat generated from the liberated 
gases will spend its force in vaporising the water, thus lessening 
the chances of marked agitation on the surface. It is not expected 
that much, if any, rock will be thrown above the water, except 
where the bed rock may Rave weak spots or seams. In such cases 
the explosion will have more effect and throw the rock some dis- 
tance in the air. The object of dispersing the nitro-glycerine is to 
effect a rending of the rock, so that it can be more effectually 
broken up 7 after blasts. The works cover three acres, and the - 
amount of is which will have to be removed is estimated to be 
not less than 30,000 cubic yards, requiring about two years further 
work. General Newton —— as his opinion that the scientific 
delegations which have applied for the privilege of making determi- 
nations in reference to the rapidity with which sound travels in 
seep oh tals Gasdiaions, ¢ tem clade. gespens wae 
many ions, ly those whic 
stations at some distance from the work. He anticipates no remark- 
able or violent concussion, owing to the a ee 
nit e so large an area and in such small quanti 
ties. e effect of t o Ehash, to uno the Gendeal’s own Word, ill 
sound very much like “‘ a& explosion in a tub of mush.” The only 
work done at the present tithe is pumping the water out ag 
fast as it drains into the tunnels, 
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| LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre 
| 1 todas 


HEAT AND STEAM IN THE CYLINDER, 

Srr,—Mr. must have singularly misread my etters to 
imagine that I * him to say” that the heat expended in 
generating steam under constant pressure is the same as under 
constant volume. What I have said in each of letters has 
been that, neglecting radiation, the whole quantity of heat 
expended on steam in the steam engine is equal to the heat carried 
to the condenser plus that equivalent to the net irdicated horse- 

wer, and not the gross indicated horse-power, as might be in- 

erred from a previous statement made by Mr. Longridge. I need 

scarcely remind Mr. Longridge that the heat to the con. 
denser is not necessarily the same as the heat in the steam at the 
end of a forward stroke, Henry NortTacort. 

8, Union-court, E.C., August 21st. 





LONDON BRIDGE. 

S1r,—You were good enough to publish in your impression of 
November 19th, 1875, a letter from me, d ing a scheme for 
a bridge across the river [Thames below London Bridge, constructed 
in wo manner that neither the navigation of the river nor the 
traffic across it should be interfered with. I communicated this 
idea to you October 15th, 1875, and, by a strange coincidence, the 
same idea seems to have occurred at about the same time to a Mr. 
Frederick Barnett, for this gentleman has secured the identical 
~ scheme by letters patent on October 18th, 1875, and has since 
brought it agg rare Bag 0 the public, 

T should like it to known that I was acquainted with this 
mode of meeting the difficulty of providing a means of communi- 
cation between the northern ob southern shores of the river 
Thames at a point east of London Bridge witheut interfering 
seriously with the navigation of the river—at any rate, before the 
date of Mr. Barnett’s patent, and shall feel o vo if you will 
give me a small space in your valuable journal for this purpose. 

J. F. Borrius, 
Clyde Wharf, Victoria Docks, E., August 2ist. 





THE LONG ASHTON ACCIDENT. : 

S1r,—Business: prevented my seeing your leader on the late 
accident at Long Ashton until now, so I hope this will not be 
thought too late for insertion. 

In the article referred to the first probable cause of the “jump ” 
is stated to be the unsettled state of the permanent way, owing 
to the late addition of a third rail, on which the train was running. 
Now that third rail was in good working order, and well tried before 
the meeting of the Royal Agricultural Society’s Exhibition at 
Taunton, early in July of last year, which set in motion a great 
amount of narrow traffic of a slow and heavy description, thereby 
materially conducing to the settlement of the way. Therefore, 
unless a new balk—which is highly improbable—had there been 
laid, that part of the line may not be so very unsettled as one 
might infer from the leader in question. It is also stated that the 
stock—rolling—was allowed to “‘ get down” by the old compeny, 
and maybe that was the case; but the Great Western thoroughly 
overhauled all the engines they took in hand, for the purpose of 
giving them a less dismal external coating than they had previously 
obtained, and turned them out as “‘re-built.” Finally, it is stated 
that this train, when in the hands of the old cumpany, was not 
* suitably horsed. All I have to say under this head is—if this is 
the case, how is it that it was not proved before? As to the 
engines being ‘‘ antiquated,” allow me to inform you, Sir, that the 
frame of the Lightning—the same type as the Great Britain—is 
dated ‘‘Swindon, 1819,” while the oldest Dutchman engine is 
dated twenty years later. 

In conclusion, Sir, I would ask those who think hard things 
about Mr. Pearson’s 9ft, drivers, not to forget Captain Tyler and the 


fang bolts, 
August 8th, C. W. VINCENT. 





HYDRAULIC RAMS, 





Sirn,—Having recently read, with much interest, the valuable 
correspondence in your columns of some months ago respecting | 
hydraulic rams, I will feel much obliged for an explanation | 
respecting “‘ the small air vessel in direct communication with the | 
drive pipe,” as spoken of by Mr. Hett in his letter published at | 
page 3, No. 1045, for 3rd January last. Does he mean a second air 
vessel besides that which is in connection with the discharge valve ? 
if so, would he or any other correspondent kindly afford further 
information respecting it, as it is quite new to, J. K, 

Dublin, August 26th, 





THE THUNDERER, 

S1r,—I have seen in your impression of the 25th inst. a copy of 
a drawing of one of the Thunderer’s boilers, and also an engraving 
showing the boiler that gave way after the explosion. I was at 
once impressed, when looking at the staying of the uptake of the 
boiler, with the idea that the distance between the stays in that 
part of the boiler is too great, especially as the ends of these stays. 
joining. the uptake plates, are shown to be fitted with nuts only, 
These plain screwed stays are without thestrengthening T or angle 
bar, while the ends of ons stays joining the shell plates are fixed 
to strengthening T bars, andin my opinion the uptake plates should 
have been strengthened in alike manner. The distance between 
the screwed stays, between the backs of the fire-boxes and the shell 
plates of the boiler, is, according to scale, about 12in. by 1lin., or 
132 square inches area of unsupported F nya Now, the distance 
between the stays where attached to the uptake measures about 
24in. by 15in., or 360 square inches area of unsupported plate, and 
this in a part of the boiler subjected to great heat, and where the 
— are not even protected by water. Surely if the distance 

etween the screwed stays in the water space is properly pitched for 
301b. pressure—the distance and area named above seem to 
correct for 301b. pressure—the stays cannot be properly pitched in 
the uptake plates, when the area of unsuppo: plate is more than 
double that of the water spaces. In my opinion, the staying of the 
flat part of the uptake is not equal to more than between 10 lb. or 
12 1b. pressure per square inch. According to your own engraving 
of the eapheted | boiler, the ends of the stays seem to be torn away 
bodily from the plate, leaving blank holes in them. This, I think, 
isa er indication of weakness, and confirms my statement. 

I also notice that in your engraving the top of the boiler looks to 
be bulged outwardly. The stitfening T bars are shown to be made 
in short pieces across the boiler, and having two vertical stays to 
each bar; this seems to me to be making the T bar stiffeners do but 
half the duty that might be expected from them had they been 
carried across the boiler in one continuous length, H. T. 

Birkenhead, August 29th, 1876. 





S1r,—Now, since the scientific evidence on the explosion on 
board of the Thunderer has been completed, I respectfwly take 
the liberty of writing to suggest a possible cause, which does not 
appear to have been thought of, to account for the two safety 
valves in the valve chest of the exploded boiler being rendered 
inoperative. From the evidence which has been given it is clear 
that the explosion was caused by the generating of steam in the 
boiler while the stop vaive was closed, and the two safety valves 
stuck, so that practically there were no safety valves ; consequent], 
the steam to force an outlet at the weakest part. his 
narrows the cause of the explosion down to the cause which pre- 
vented the valves from acting. It is well known to any practical 
engineer that it is possible for a vulve to be loose in its seat 
when cold, and be firmly jammed, when under steam, by the unequal 
oe of the metal caused by the heat, I have seen a case of 
this kind with one valve, but such cases are certainly very rare—as 





you clearly pointed out by a remark which every ical engineer 


THE ENGINEER. 
must agree with, when referring to this 
Friday s issue of THE ENGINEER, 
coincidence if one valve. should 
moment as the other; and the more 
some cause produced the disaster w! 
valves alike,’ ' 2 

When my brother and I were looking over the sketch of the 
valves and valve chest in THE ENGINEER, it appeared to us that 
a derangement could be made which would render both 
valves quite inoperative, and if once made there would be but 


tin an article in last 
“It is a remarkable 
ve stuck fast at the same 
able supposition is that 
was operative on both 


little ce of the derangement — detec’ When the 
valves are placed in their seats the top ends of the spindles extend 
about 2in. or 3in. above the top edges of the chest, so that when 
the cast-iron cover of the chest is being put on its place it 
has to be lifted up clear.of the top edges of the chest, to get the 
ends of the spindles entered into the holes in the gun-metal caps, 
which are bolted on the cover to: guide and protect the top ends 
of the spindles; then the cover is ped down on its place ready 
for the bolts being put in; but if, before the bolts were put in, it 


happened to be pushed a little either to one side or the other, the caps 
wont draw over the end of the valve spindles, and bend them in 
that direction; then when the cover was drawn back into its 
roper position to be bolted down, the ends of the spindles would 
be jammed in the caps, so that the valves could not work. By your 
sketch it is shown that the valves are — at equal distances 
from the ends of the chest, consequently neither are the caps 
placed at equal distances from the ends of the cover; they ap 
to be about 1}in. or 2in, nearer the one end than the other. Now 
suppose the cover of the chest to be off, and that when being put 
on it is turned end for end—a thing which might very ily 
happen—it would throw the centre of the holes in the caps ahout 
lhin, or 2in. off the centre of the valves, so that the top of both 
valve spindles would be bent over 14in. or 2in. towards the one 
end of the chest, and this would, beyond all doubt, firmly jam the 
two valves, both in the seats at the bottom of the chest and the 
spindles in the caps at the top ; so that the valves might have been 
well fitted in the shop, and been all right the last time the cover 
was off before the explosion, and be all wrong as soon as the cover 
was puton. I have wrought at many safety valves for marine 
boilers similar to those of the Thunderer, and know from experi- 
ence that if-the cover of the chest be moved a little from its 
roper position in any direction, both valves in the chest will be stuck 
Fast in their place; the truth of this may easily be proved by 
trying it with one of the valve chests of the Thunderer. 

By your sketch of the valves it also appears that when the 
screw of the easing-gedr is full down there is’ a space between its 
point and the bottom end of the valve - segea upon which the 
screw presses to lift the valve, so that if the screw was full down 
the wheel which moves the screw would have to be turned before 
the end of the screw would be brought up against the point of the 
valve spindle, so that the wheel could be turned without lifting 
the valve. This is consistent with the theory that the valves were 
stuck, both when cold and hot, and may account for the extra 
wear on the point of that particular spindle; while the other 
moving parts of the valve and spindle show less signs of wear 
than any of the others, for a person might turn the wheel until 
the point of the screw came against the point of the spindle of the 
stuck valve, and on feeling the extra resistance he might think 
that the valve was full open, and then turn the wheel back to 
its former position in the belief that the valve had been lifted. 

T. D. M. Kina. 

5, Moscow-terrace, Victoria Park, London, August 29th. 


[Our correspondent will see, if he will turn to our report of the 
evidence, that one portion’of his hypothesis was fully discussed 
during the inquest.—Epb, E.] 





STEAM GAUGES, 


S1r,—I have read M. Bourdon’s letter which appeared in Taz 
ENGINEER of the 18th inst., in which he states that he believes all 
the makers of steam gauges in England construct their scales of 
pressure on the basis that 760 millimetres, or 29°922 English inches 
of a column of mercury represent one atmosphere of 151b. on the 
square inch. Now. I know several makers of steam gauges who 
have for the last fifteen years graduated their mercurial columns 
on the basis that 204‘1bin, in height represented 100 lb. on the 
square inch at a temperature of 60 deg. Fah., and there may be 
many more in England who have done the same as those in hay 
cashire, This plan of graduating the scales would give a column 
of mercury 30°6225in. in height as the representative of 15 lb. on 
the square inch. There are many makers of gauges in England 
who simply graduate their scale of pounds on the square inch on 
the basis that a column of mercury 2in. in height represents 1 lb, 
on the square inch. M. Bourdon states' that 15 Ib. on the square 
inch is represented by a column of mercury 30°533in, in me 4 
so it is when that mercury has a temperature of 32 deg. Fah. 
a temperature that steam gauges for steam boilers or testing- 
roooms are never used at. I have also read your remarks on 
M. Bourdon’s letter and on steam gauges generally, in which you 
seem to shadow forth that the first time that the attention of 
the users of steam gauges wes drawn to the great inaccuracy of 
steam gauges was in 1869, and not before; but I believe you will 
find, on referring to. THE ENGINEER for 1856, that I drew attention 
to this in my report, as the coroner’s assessor, at the inquest on the 
boiler explosion which took place at Hampon Mills, near Bury, 
Lancashire, and also afterwards gave a considerable number of 
cases where steam gauges were found from 10 1b. to 20 lb, wrong. 
Talso find that you recommend that a piston with a stroke of 
about 12in. to take up weights as required should be used, which 
is not a bad plan. And I have seen one of this class of piston tests 
which was constructed by Mr. J. Bailey, of the Albion Works, 
Salford, fifteen or twenty years ago, consisting of a parallel piston 
of exactly one square inch in area, having a traverse of about 2ft., 
by which apparatus, with its weights, their gauges have for that 
period of time been graduated, as well as by the use of a mercurial 
column of the ordinary kind of old date and properly graduated. 

I find on referring to your table of tests by the Royal Agri- 
cultural Society that M. Bourdon’s gauges varied from 51b. to 
141b. too high, and that the gauges of W. H. Bailey and Co, were 
only 1 1b, too high, whilst there were a few given as correct, and 
many not fit to be trusted at all. 

I agree with M. Bourdon and yourself that we ought to havea 
recognised standard in the shape of a column of mercury at a 
given common temperature that should represent 100 lb. — 
and the mercury in this standard column should be absolutely 
pure. It can easily be and purified, 

It bas been ascertained by Regnault, and since verified by others, 
that the ific gravity of pure mercury at a temperature of 
32 deg. Fah.—that of water at its temperature 39°1 Fah. of 
maximum density being taken as unity-~is 13°596, and the weight 
of a cubic foot of pure water of the before-named density is 
62°425 Ib. avoirdupois; we shall, therefore, find that the weight 
in pounds of 1 cubic foot of pure mercury is at the temperature of 


32 deg. Fah, 
13°596 x 62°425 = 848°7304. 

It appears tome that the best standard column of mercury is 
that which represents 100 lb. on the square inch, which for the 
manna -y 6.5 will be found to be 

x 17% } 
—_* “(4° = 203'598lin. at 32 deg. ¥ 
8483-7304 203°598. t g. Fah. 

Now as most testing rooms will vary between 50 deg. Fah. and 
70 deg. Fah., we may take the standard temperature at 62 Fah., 
which will then agree with the temperature at which the bar used 
for the standard yard is measured, and the temperature of the 
standard gallon is also fixed at 62 deg. Fah. The expansion of 
mercury per unit of volume has been carefully found experiment- 
ally by ult, and since verified by others, and is between 
32 deg. and 62 deg. Fah., given as “0000803 per degree of tempe- 
rature, and the height of a column of mercury at a temperature 





ry a Fah. that will represent 106 lb. on the square inch 


= 2035981 {1 + "0000993 (62 deg. — 32 deg., 


= 203°5981 + °6065189 = 204'2046in. at 62 deg. Fah. 

The pressure of the ai ere Vicies, and its mean pressure 
14°7 has nothing to do with ‘present question of steam gauge 
standard further than the density of mercury will vary with 
— as well as its weight will vary with the latitude at the 
evel of the sea or its distance from the centre of the earth; for the 
weight of a column of mercury at Paris 760 millimetres in height 
is equal to 29°922 English inches of a column there, but the weight 
of a column of m of 29°922in. in Paris is only equal to a 
column of mercury of 29°914in. in London at 32 deg. Fah., which 
is only about one-twentieth of a pound at 150 1b. per square inch. 

The engineers of the Boyal Agricultural Society ought, in my 
opinion, to state how they test the ; and if they use a 
column of mercury they ought to give its height for 1001b. on the 
square inch, and-the temperature at which that column shail be 
used; if they use a ram or piston, give its area and, other particu- 
lars. I have many times tried testing by the indicators, but for 
high pressures it is not to be relied upon to a few pounds. 

ercury may be obtained sufficiently pure not to affect its use as 
a test for pressure, and it is now being used by W. H. Bailey and 
Co., of the Albion Works, Salford, in as pure a state as it can be 
obtained, and all mercurial test gauges should be made of as pure 
mercury as can be got. I therefore am of opinion that all mercu- 
rial scales for pressure should be a distance of 204°2046in. at 
62 deg. Fah. for 1001b, on the square inch, or 2°042046in. per 
poun r square inch, and that this is the best and proper 
standard for general use, THOMAS BALDWIN. 

50, Cedar-street, Waterloo-road, Manchester, Aug. 30th. 


THE CONDITION OF PERMANENT WAY, 


Srr,— The late accident to the “ Flying Dutchman” must have 
drawn the attention of everyone connected with railways, 
and of the general public, to the advantages which would be 
derived from the application of some ready means for ascertaining 
the condition of the permanent way. 

An instrument to effect this object has been invented by Mr. 
Thomas Lovell, the chief engineer of the Oude and Rohilkund 
Railway. haf the kind permission of Mr. Johnson, the company’s 
engineer, and of the locomotive department at King’s-cross, this 
instrument was tried on the Great Northern Railway, between 
London and Peterborough, on Monday last. The result was the 
production of a diagram showing the condition of the surface of 
the permanent way in both the up and down journey, clearly indi- 
cating the points at which there was any deviation from the extra- 
ordinary evenness of the Great Northern road. 

JAMES S. Cooxg, M.I.C.E., 

5, Raymond-buildings, Gray’s-inn, W.C., August 30th. - 





THE SAFETY VALVES OF THE THUNDERER, 


Sir,—In Mr. Lavington Fletcher’s report upon the cause of the 
accident in the Thunderer he makes a statement regarding the result 
of the trials of the pe Showy under steam which we cannot recog- 
nise as correct. According to this statement, it would appear that 
several of the valves stuck, whereas the fact is that only one valve 
stuck out of the whole fourteen tried, and that valve was one of 
those which before the accident to the vessel had confessedly 
remained unmoved in its seat for three years. Another valve 
which appeared on the first trial to be too tight was disco- 
vered on examination to have been accidentally put into the wrong 
seat, and this valve when set in its right a was found to 
work quite freely. Of the other valves, sone blew off at a little 
under 301b., and some at a little over, no doubt caused by the 
difficulty of pe roe the load exactly to the area, or rather, to 
the difficulty of ascertaining with precision what the effective area 
was. Whether in steam boilers *‘the valve seat goes on gra- 
dually getting smaller and smaller” we leave to more competent 
judges the responsibility of determining. But the outer world, we 
fear, will conclude that if a safety valve seat gets smaller and 
smaller each time it is heated and cooled, it will in the course of 
time disappear —— No doubt a brass bush driven tight into 
an ironblock will, when heated,'virtually suffer compression from the 
different rates of expansion of the iron and brass. In former times 
the seats of safety valves were so driven in, but in the case of the 
Thunderer and other modern vessels the valve seat is bolted to 
the valve-chest by a flange, by which flange the passage of steam 
is prevented; and there is nothing to prevent sufficient space 
being left between the iron of the box and the brass of the seat to 
enable the brass to expand to the extent of its capability without 
being resisted by the iron at all, 

e may add that the amount of freedom demanded by the 
operation of grinding a safety valve into its seat is generally found 
sufficient to compensate for irregularities of expansion also, and 
that the putative simultaneous sticking of both valves as being 
the cause of the explosion is an assumption which, in our judg- 
ment, has not even the merit of probability in its favour. 

JOHN Bourne. 
THomas OC, HIvE. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 
Grants and Dates of Provisional Protection for Six Months. 
1572. Improvements in the construction and arrangement and method cf 


Workine Steam Ferry Boats and Lanpixe Sraces, George Banks 
Bete, Holland-street, Blackfriars-road, London, 8.E.—13th April, 
1876, 





1917. Improvements in Execrrica, Stop Motions or ALArms for 
machinery for carding, roving, spinning, weaving, and other operations 
connected with the pre tion and manufacture of Frsrovs SuBsTaNces, 
=" Gledhill, Lindley, near Huddersfield, Yorkshire.—tth May, 

876. 

2337. Improvements in Pens for writing and marking, Henry Brueton, 
Birmingham.—38rd June, 1876. 

2600. An improved Press for book and wall paper printing, Ferdinand 
Tilgmann, Helsingfors, Finland.—28rd June, 1876. 

2749. Improvements in the method of and apparatus for Srorppine and 
Retarpine Tram Cars and all rolling stock, Alfred Squire, Wrotham- 
road, Camden-road, London.—5th July, 1876. 

2763. Imp ts in the cture of Carpets, Thomas Freeman 
Firth, Clifton Mills, near Brighouse.—6th July, 1876. 

3007. A new or improved apparatus or Casino for RenpERING any Fort, 
VessEL, or other object IMpeneTRABLE to Prosectites and Damacs by 
— @ Stanley Leighs, The Hard, Portsea, South- 
ampton, 

8009. A new or improved Ovutpoor and Inpoor Game, and implements 
used therein, John Harrington, Ryde, Isle of Wight.—26th July, 1876. 

8027. An improved combined Unsper-press for les, Elizabeth Clark, 
Conduit-street, London.—27th July, 1876. 

8076. Improvements in the means of and apparatus for Brewino and 
FerMentino Matt and other like Liquors, Robert Simpaon, Barrie, 
Canada.—lst August, 1876. ‘ 

3083. A new method for Iypicatine if a Cuoser or Room be Encacep or 
DisEnGacGE>, and appliances for such purpose, Frederick Warner Jones, 
Colleton-crescent, Exeter. 

3087. An improved CoupLine or Union for Pires or Hoss, Francis Arding, 
Jeffrey’s-square, London. — A communication from Henry Pennie, 
Brooklyn, U.8S.—2nd August, 1876. 

8097. Improvements in the construction of the Frames of UMPRELLAS and 
Parasots, Robert Unwin , Manchester, 

$101. An improved method of Prorrctina the Surraces of Surps and 
other submerged bodies from INcrusTaTIon or ADHERENCE of ORGANIC 
Matrers and from Corrosion, Frederic Pslham Warren, Southsea, 
Hampshire, and Edward Field, Chandos-chambers, Adelphi, London. 

3103, An im erent in the manufacture or treatment of Poerace and 
Revenve Stamps or other monetary papers, Bristow Hunt, Serle-street, 
Lincoln’s-inn, London.—A comm’ from Louis Henry Gustavus 
Ehrhardt, Philadelphia, U.S, 

8105. yy Un automatic 
Maw, 





for Testino Raitway Wuee.s, George 


roseley, Salop.—3rd August, 1876. 
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31°7. A new orimproved d for the Preservation of Anima and 
other SunsTances, the same being applicable for other purposes, William 


Fisher Grier, , N. 
3109, Certain improvements in MULES for Sprxwinc and Dovs.ise, John 
: Leigh Taylor and Robert Ramsden, Grecian Mills, Bolton, Lanca- 


shire. 

3111. Improvements in Brast Furwaces and in apparatus connected 
therewith, David George Hoey, W: Cumberland. 

8115. ts in Fastentxos for Jotnrna Mitieanpixa, and for 
other an. Worcestershire. — 
4th August, 1876. 

3117. Improved aoe ego es Stoprers for aerated or gaseous 


Thomas 6 

Sle, Improvements ‘in Drytsc Tea, and in the apparatus employed 

therefor, William Richard Middlemore , Buchanan-street, 

G , X.B.--A communication from Francis William Mackenzie, 
Assa 


im. 
3121. Improvements in Convective or Fastewine Borroxs to WEARING 
AppareL, Boots and Sxoes, and other articles, Francis Daniel Taylor, 


Birmingham. 
3123. A new or improved Reversiste Taste Cora, John William Gray, 
Sou -buildings, London. — A communication from Alexis 


Martel, 

3125. Improvements in the method of and apparatus for Treatine the 
Reruse of Towns, part of which improvement is also a to the 
concentration and treatment of e, saline, and solutions, 
Alfred Fryer, Wilmslow, Cheshire. 

3127. Im meaus for Seccrtne and for Ontarntxo Access to the 
Interior of Air-TIGHT Metatuic Cases, Francis Edward Spiller, 
Newington-causeway, London. 

$129. Impr tsin the fact 
Articces from Paper Puce, and in therefor, William 
Tindell, Essex-street, Strand, Lon —A communication from Seth 
Wheeler and Edgar Jerome, Albany, New York. 

3133. New or improved machinery or apparatus for Currine or Divipine 
LEATHER — ay hy Leyorus, Samuel Holt Sharp, Leeds, York- 

.—5th August, . 5 

3137. Improvements in Cooxrxc Urensus, William Sapp Gaen, 
Southampton-buildi don.—A communication from John Weare 

and Nathan Weare, ti, U.S.—8th August, 1876 

$187. An improved Equitiprium DiscuarcE or Biow-orr Cock, William 
Bowker, Manchester. 

8149. Improvements in Rattway Brakes, William Thomas, Manchester. 

$153. Improvements in Wixptvo THReaD or Yarn, and in machinery 
~4 A. pean employed therefor, William Halbert, Paisley, Renfrew- 


3155. Improvements in Wueets, James Baird Handyside, Stephen Alley 
and John Hornsby Carruthers, Glasgow, N.B. 





of Boxes and other Hottow 
Frederick 





3159. An improved device for Supportine Stockinos, Henry Edward 
Newton, cery-lane, London. — A communication from Féréol 
Dedieu, Paris. 


3161. Improvements in apparatus for Seraratine Liquips, John Jackson 
Thomas, Philadelphia, U.S.—9th August, 1876. 

8163. Improved modes of and apparatus for MaRkInc Our Grounp, 

Frederick William Byrne, Southampton-buildings, London. 

$165. Imp its in of Typz, Joseph Bartlett and William 
Marr Murray, St. John’s-square, London. 

3167. Certain improvements in Sewinc Macutnes, William Dore, Man- 
chester, John Pitt Tapley, West Gorton, and Charles Wilson, Patricroft, 
Lancashire. 

3169. Improvements in the We1 Treatment of Stticate Ores of Coprer. 
Nicket, and Conatt, to obtain the Merats or MeTALLic Satts, Sydne 
Pitt, Sutton, Surrey.—A communication from Mieczyslas Kamienski, 
Paris.—10th August, 1876. 

3173. Improvements in CARBURETTING Arr and Gases and in mechanism 
a ne employed therefor, William Young, Clippens, Renfrew- 
shire. 

8177. Improvements in machinery for Dresstnc Tampico and Bristves, 
Herbert John Haddan, Strand, Westminster.—A communication from 
Enoch B. Whiting, St. Albans, U.S. 

3179. Improvements in Looms for Weavixc, William Crabtree, Dudley 
Hill, Bradford, Yorkshire. 

3185. Improvements in Wrappers or Exve.ores for Seep CrusHine and 
Cake Maxtno, Cyrus Eskrett and William Henry Searle, Hull —11th 
August, 1876. 

$187. Improvements in the construction of Footsteps and Beartnos for 
omens and Smarts, Frederick William Follows and John Bate, Man- 
chester. 

3189. Improvements in the production or manufacture of Door and 
Wixpow Pvates, SHow Piates, Apvertistnc Piates, and other like 
— and labels for glass bottles and for other like purposes, John 

yhurst and Joseph Woodward, Birmingham. 

3101. Impr its in P: Generators for Motive Excrines, and 

in the application of motive engines to the propulsion of tram cars and 
other carriages, Charles Ferdinand de hierzkowski, Collingham-road, 
Cromwell-road, London. 

3197. Improvements in Bicycies, and in machinery or apparatus for 
manufacturing bicycle and other wheels, William Hillman, Coventry, 
Warwickshire.—12th August, 1876. 
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Inventions Protected ‘for Six Months on the Deposit of 
Complete Specifications. 

3248. A new or improved mode or means for Propuctnc ParnTINGs on all 
kinds of textile and other fabrics, Alexander Brov-ne, Southampton- 
buildings, London.—A communication from Messrs. Gustave Cleis and 
Company, Montrouge, France.—18th August, 1876. 

3258. New or useful improvements on SpinnixG, and mechanism therefor, 
John Goulding, Massachusetts, U.S.—19th August, 1876. 

3265. Improvements in VeLocipepes, William Robert Lake, Souhampton- 
buildings, London.—A communication from Sebastien Gilzinger, 
Rondout, New York.—19th August, 1876. 

3285. Improvements in Watcues, Charles August Herzog, Bouverie-street, 
London,—A communication from Charles Morlet, Geneva, Switzerland. 
—22nd August, 1876. 

3300. Improvements in Ro.ter Skates, Edward Samuel Eyland, Bristol. 
—2tad August, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 

2804. Paper Bas, Charles Harris, Manchester.—26th August, 1873. 

2767. Separatine Rice, William Robert Lake, Southampton-buildi 
London.—2lst August, 1873. é 

2774. Prercinc LeaTuer, John Greenwood and James Dennell, Leeds.— 
2lst August, 1873. 

2791.  ameeatenes Water, Rupert Goodall, Armley, Leeds.—23rd August, 
1873. 

2945. Cur Natts, Henry Rogers, Wolverhampton.—8th September, 1873. 

2810. SHAFTING», Benjainin Joseph Barnard Mills, Southampton-buildings, 
London.—26th August, 1873. 

2819. Pupptinc Furnaces, John Henry Johnson, Lincoln’s-inn-fields, 
London.— 27th August, 1873. 








Patents on which the Stamp Duty of £100 has been Paid. 


2584. Weavinc Faprics, William Samuel Laycock, Shefficld.—1st Septem- 
ber, 1869. 
= Fire Enoives, James Shand, Blackfriars, London.—lst September, 
69, 
2549. Prix Faprics, Samuel Cunliffe Lister, Bradford.—27th August, 1869. 





Notices of Intention to Proceed with Patents. 

1572. Steam Ferry Boats, George Banks Rennie, Blackfriars-road, 
London.—13th April, 1876. 

1618. Measur:no Water, Sir John Macneil, South Kensington, London. 
—18th April, 1876. 

1642. Raitway Carriace Lamps, William Perkins, Ampthill-square, 
London.—19th April, 1876. 

1651, SepaRratino CoaLs, &c., Joseph Dickinson Thorp, Leods. 

1653. Boots and Shors, William Edward Prust, Hackney-road, and 
Samuel Graham Browne, Cavendish-road, London. 

1659. CurLery, William Henry Wragg, Sheffield. 

1661. VaNILLINe, Ferdinand Sat Brunswick. 

1662. Prixtuye on Giass, Fred William Heuer, Meidling, Vienna. 

1663. Stamrep Butt Hinces, Charles Waassall, Birminglam.—30ch April, 


1876. 
1670. Composinc Tyre, Marks Leopold Muller, Harrington-street, Hamp- 
stead-road, London. 


> Castors, Richard Lill, New Cross, and George Innes, Deptford, 
cent. 


1682. Soup and Ligurp Disiyrecta H Langston Jones, -place 
Holborn, London. eae ave, 

1691. Sawrxo Tuick Trwser, George Tomlinson Bousfield, Sutton, Surrey. 
=“ 7. from Sebastien Jean Charles Ferrando Morel. —21st 

pril, 1876. 

1708. Lupricattne Cups, James Barbour, Belfast.—A communication from 
Andrew Coulter. 

1711. Sprrat Pomp, William Edward Gedge, Strand, London.—A com- 
munication from Elie Chamolle. 

1714. Matt, Alfred Blake, Newport. 

1715. Harr Fasteners, Charles Grey Elrick, Aberdeen, 

1716. Looms, George Smith, Huddersfield. 





de London.—A com- 
1718. Gumassass Conan, Beet Pose, Viest sires | 
1723. SHoz CLeantne MACHINE, Trafalgar-place, 
1726. Skaves, Walter Alfred Barlow, Tollington-road, London, and Henry 
Thomas Da’ 


Brindley-street, Lewisham, Kent. 
1730. ates Lae and Pomps, Joseph Stannah, Southwark, London. 


—tsth A 1876. 

1742. Ji ssn ly George Henry Nussey, Leeds, and William Edwin 
Beaumont, Pudsey, Apri bd ; ns > 

1757. Evecrric Tevearapus, George james Wallace Brown, 
Leadenhall — 

1760. ANNEALUNG Pots, ° Francis, Lianelly. 

1762. Screworivers, William Lake, thamy rs 
London.—A communication from Edwin Adelbert Lelaud.—26th April, 
1876. 

1774. + A pa &c, Elisha Smith and Henry Nash, Liverpool.—27th 
Apri 6. 


1786, Woop-sawixa MAcHINERY, Daniel McDowall, Johnstone, Renfrew. 
“7 Distituixsa AtconoL, &c., William Henry Gilbert, Hanworth, 


+ tnildi 





1802. U' Ww Steet, Jonah Foster, Darlaston, Stafford, Thomas 
Sent Tipton, Stafford, and Henry Harrison, Wombridge, Salop.—25¢h 


1806. Fisstno Rop Arracuments, Edmund Adolphus Holroyd, Grace- 
church-street, London.—29th April, 1876. 
ue a a, &c., John Ward Girdlestone, Belvedere, Kent.—3rd 
ay, 
1890. “Finar.acts, Thomas Lane, Grove Park, Middlesex.—5th May, 


1923. Steam Taraps, Arthur Barff. Merton, Surrey, and Aaron Bradshaw, 
Accrington, Lancashire.—8th May, 1876. 

1989. STEERING Propecters, William Clark, Chancery-lane, London.—A 
commupication from Frank G. Fowler.—1ith May, 1876. 


2035. Fotpino Cuair, Frederick Redfern, South-strect, Finsbury, 
—- communica‘ from Martial Pierre Bourguet.—15th May, 


2068. Sream Encines, Edmund Edwards, Southampton - buildings, 
London. —A communication from James Moorhouse.—16th May, 1876. 


2144. Dentat Operations, John Lyon Field, Broadwater, Sussex.—20th 


lay, 1876. . 
2186. BrttiarRp Bats, Henry Woodward, Wellington-terrace, Shepherd's 
A communication from William Henry Lippincott.— 
2337. Pens, Henry Brueton, Birm —Srd June, 1876. 

2862, Teucvoum, Alred Harvie, Dinekold-strest, Caledonian-road, London. 

— [7 76. 
2560. Conmnaee WHEELS, Reynolds, Great St. Helens, London.— 
A communication from Robert Winslow Davis and Charles Jonathan 


Pusey.— 21st June, 1876. 
2619. Ba.e Tres, Daniel Cole Lowber, Warrington, Lancashire.—24th June, 
1876. 


2648. “EMBROIDERING, &c., George Benson, Salisbury-street, Strand, 
London. —27th June, 1876. 
ag 2 Caeete, Thomas Freeman Firth, Clifton Mills, Brighouse.—6th 
Y f° 
2820. Oi. Cans, Benjamin Joseph Barnard Mills, Southampt g3, 
London.--A communication from Charles Ariel Munger.—llth Ju/y, 
1876. 
~— Comsustion of Smoxe, William Cordingley, Wakefield.—17th July, 
6 


2950. Saxts of Barium, &c., William Wallace, New-road, Battersea 
Park, London, and Carl Friedrich Claus, Great St. Helen’s, London, 

2951. SutpHartes, &c., Roger William Wallace, New-road, Battersea Park, 

—— and Carl Friedrich Claus, Great St. Helen’s, London.—19th 
y, 1876. 

— Matcu Boxes, Thomas Allen, Upper Crown-street, Reading.—24th 
uly, 1876. 

3009. Ovrpoor and Inpoor Games, John Harrington, Ryde, Isle of 

t. a 


Ww 
3 Page, Stockwell. 
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£016. TransmtTTiInG Messaces, Hen: 

3018. ene Si1x, Jean Périnaud and Justin Marchal, Paris.—26th July, 
1876. 

3029. Ramway Axes, &c., James Cleminson, Victoria-street, London.— 
27th July, 1876. 

3043. Screws, Thomas Rickett, Northfield, Birmingham.—28th July, 


1876. 
2065. Grats Steves, John Hayton Greenbill, Mill-stroet, Belfast. 
ha an interest in any one of such applications 


All 
should leave parti in writing eir objections to such applications 
at ~ — of the oners of Patents within twenty-one days of 
its 





List of Specifications published during the week ending 
2eth August, 1876. 

600*, 4d.; 3897, 8d.; 4083, 8d.; 4111, 8d.; 4140, Is. 2d.; 4167, 6d.; 4190. 
8d.; 4193, 1s. 4d.; 4214, 10d.; 4233, 1s. 2d.; 4235, 10d. ; 4241, 8d.; 4270, 6d.’ 
4271, 10d.; 4276, 8d.; 4495, Sd.; 4296, 10d.; 4297, Is. 4d.; 4311, 6d.; 4312, 
6d.; 4318, 1s. 2d.; 4815, 1s.; 4316, 1s.; 4319, 8d.; 4320, 10d.; 4322, 10d.; 
4324, is. 6d.: 4334, Sd.; 4343, 10d; 4374, 10d.: 4376, 10d.; 4379, 8d.; 4382, 
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pee ih Post-office Order, yable at the Post-office, 5 —_ 
Holborn, to Mr. H. Reader Lac x Majesty's Patent-office, outh- 
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ABSTRACTS OF SPECIFICATIONS. 


356. Locomotives, F. Wirth.—Dated 28th January, 1876. 

It is one of the most important considerations in the construction of 
locomotives to protect the fire-box top against the pressure exercised on 
it; if a cylinder of almost equal diameter to the breadth of the fire-box 
top is placed vertically between the outer and inner fire-box, this cylinder 
will reduce the pressure on the top of the fire-box one half, and if the 

linder be eal so that its foremost side stands almost over the flue- 
plate it will naturally greatly diminish the downward pressure on the 
same. 


357. Rexperine Woop Firerroor, A. M. Clark.—Dated 28th January, 
876. 


1876. 
The invention consists in preserving wood from the effects of heat or 
motsture by boiling the same in a position of sulphate of zinc, 
American polish, ammonia, alum, uxide of manganese, sulphuric acid, 
river water, lime, and common salt, the whole in suitable proportions. 
The operation is effected in a furnace of special construction within 
which the wood is placed. 
358. Portaste Cookine Apparatus, J. D. P. Wright.—Dated 29th 

January, 1876. 

The novelty of this invention consists in nine and arranging the 

erai construction of this portable cooking and heating stove, that the 
ront part of the lamp vessel or vessels shall make good and complete the 
chimney or chimneys of such stove essential for consuming the smoke 
and effecting the combustion of the yay ey oil used for generating 
the heat; as also in the e heat by conducting it from the 
stove through its flueway to a portable oven, that may be attached or 
removed at pleasure ; likewise an onueieins 0 Goch sesums of lamps a 
float indicator that in i lling will register or denote the 
proper quantity required without overflowing. 
359. Courrinc THe Tureaps or Tutte, 0: L. Deschamps.—Dated 20th 

January, 1876. 

The object of this invention is to cut the festoon or other edgings of 
lace and similar material hinery of by hand. The a 
ratus consists of a frame composed of two Pag Sty head, which is 
movable, and the base or support, and within this frame are mounted six 
rollers, two external and four intermediate ones, one of the external ones 








is the regulating roller, the other the exit roller, are pro- 
vided with pointed projections, for dra the material along, 
the | an — re its yy ag thin 
rings having points, an of forks a more or eccentric move- 
ment is communicated lor the tissue 

of the design tudinally are com: 
an inclined to the 


= 
, by of a fiy-wheel. In front of the regu , and a little below 
knob bearing two rows of small wooden rollers 












follow all the ities and forms of the design, whether embroid 

; ms. Of On putting the stuff on the rollers, the head of é 
is by a screw guided by shafts in its ascent. This is 

oe, d by b 31, d wheels abn ted by a fly. 

360. Warer-ciosets, J. Dated 29th J 


_— ‘anuary, 1876. 
A valve ha’ a stand-up flange, and the direction of a jet or jets of 
water thereon when used in water-closets or the like. 


The object of this invention is the of sunken vessels or other 
objects by pumping water out of the interior of said vessels by Ae oma 
placed on deck, in the hold, or attached to the sides of said v 5 
862. Packine, J. G. Hatton.—Dated 29th January, 1876. 

The object of this invention is to form an improved packing material, 
which is at the same time strong and flexible, and also a to 
water, oil. or other liquids, and to tar and other similar fluid or somi- 
fluid subst The i tion consists principally in combining a 
certain substance, known as vegetable parchment, with cotton or other 
cloth or other fibrous, woven, or textile or with ordinary brown 
or other paper, by means of paste or other adhesive substance or com- 
pound, for the of strengthening the same and rendering it more 
supple and a. 

8363. Soprum anp Potassium, W. A. Smith.—Dated 29th January, 1876. 

One improvement consists in using pitch as the carbonaceous agent 
for reducing soda and potassa to the metallic state. A Second improve- 
ment consists in constructing the retort with one end tapered or conical 
to form the nozzle, the other end being fitted with a movable iron disc or 
—- A Third improvement relates to the condensing apparatus 
wi comprises a tor or cond for each retort, such condenser 
being by preference conical and having its lower and wider end dipping 
down beneath the surface of hydrocarbon liquid in a receiver extending 
along beneath a series of retorts. The part of the invention relating to 
the tion and packing of the sodium and potassium consists in 
coating them with hydrocarbons, which are solid at ordinary temperatures, 
such as paraffine, wax, ozokerit, rubber, gutta-percha, and the like. By 
this part of the invention, also, jead tubing of any shape or diameter is to 
be used for holding and preserving the um and petassium. 

364. PentacraPH Enoravine Macuines, 7. Nixon.—Dated 29th January 
1876. 








This invention relates to multiple pentagraph engraving machines of 
certain well-known kinds heretofore used for engra’ rollers or 
cylinders; and has for its object the —e < such machines for 
engraving flat plates. In one machine the plate is fixed to the part 
nail onmging the engraving points, which last are carried by an 
adjustable frame connected to the parts ordinarily turning the cylinder. 
In another machine the parts ordinarily turning the rollers are connected 
by steel bands to a horizontally moving frame g the plate ; and 
the engraving points-are carried by an added bar connected to the ordi- 


nary bar. 
365. Preparine Woot, H. W. Whitehead. — Dated 23th January, 
1876. 


The First part of this invention consists in making the cheeks of the 
straight fallers much longer than usual. The Secund part of this inven- 
tion consists in fixing the dabbing brush lever on a skeletonframe. The 
Third part of this invention relates to the taking off of the noil from the 
combs when noil rollers are dispensed with. 


366. Brick anp Tite Makino Macutyes, 7. Buck.—Dated 29th January, 
1876. : 


This invention consists in the construction{of brick and tile mak: 
machines with a chamber, having an interior door i plate to whi 
a rocking or to-and-fro motion is given by means of a peculiar arrange- 
ment of mechanism, the said door or press plate in its motion moving 
forward the clay and pressing it towards and through the discs or into 
the moulds, whereby bricks and tiles are manufactured ina more simple, 
expeditious, and economical manner than hitherto. 

8367. Connectine Sopmanine TeLecraPH CaBLes, F. Le Breton Bedwell.-— 
Dated 29th January, 1876 

This consists of a moving swivel or toggle having a hollow spindle 

through which a telegraph cable can be passed to oe its —— and 
ent that portion of the cable beneath the toggle from revolving or 

ing ctherwine affected by the motion of the vessel. A revolving drum 

having a sufficient quantity of telegraph cable wound upon it relieves 

the cable above the swivel of any twist from the ship's swinging. 

8 Ser Grooves in Woopwork, J. Richards.—Dated 29th January, 
1876. 

procating planes guided in straight lines, but at various angles 

across the weod; tool carriers are pivoted, todls are weighted and pivoted 

or revolving. ‘ 

369. Toots, W. Morgans.—Dated 29th January, 1876, 

This fication describes preparing a pile with steel surrounded by 
iron, and rolling or drawing down such pile into rods, bars, or plates, and 
from such rods, bars, or plates, — miners’ picks, boring tools, and 
— pointed and edge tools, also scythe and other cutting or wearing 


es. 
$70. Sreet, J. Baur.—Dated 29th January, 1876. 

This invention consists in combining with the steel-making iron, an 
alloy of iron and chromium. 
$71. Puttrys ror Rick-covers, B. Mc#voy.— Dated 29th January, 1876. 

is invention relates to a method of attaching the pulley or sheave to 
the plate or screw by which it is affixed, in such a manner that it is 
capente of “ay Ae ange in various directions, The inventor does this by 
swin; the frame or cheeks currying the sheave to a D-shaped or 
loop attached to the plate or screw. 
372 Macutves ror Sewine Button Howes, R. M. Melhuish.—Dated 29th 
January, 1876. 

This invention relates to a machine for which letters patent were 
obtained, dated 14th March, 1873, No. 946, and consists in improved 
means of guiding the vibrating cloth plate to bring the stitches at a proper 
angle to the button-hole; in ‘improved means of fitting the vibrati 
cloth plate te the cam rod ; and an improved clamp for holding the work ; 
in an improved brake for the feed screw; and in means of diminishing 
the friction of the vibrating cam. 

373. Lamps, J. G. Tongue.—Dated 29th January, 1876. 

This invention relates to improvements in the construction and 
arrangement of lamps for burning essential oil, spirits, or other fluids. 
This lamp is posed of a recipient of any kind of material or form, in 
order to contain mineral or any other essential oil or other kind of in- 
flammable liquid. A disc having two openings is soldered, screwed, or 
otherwise attached to the top of the reservoir, the central opening is for 
the wick tube to be screwed into, and the other opening at the side of the 
central one is for introducing the tial or I oil or liquid. At 
the lower part of the wick tube a disc is fixed, having a similar opening 
to the disc above-mentioned for the introduction of the essential oil or 
spirit. The two discs are uniform, being placed one above the other, and 
in order to fill the reservoir it only requires the two openings to coincide, 
In order to close the opening, it is only necessary to move the top disc so . 
that the two openings may not face each other, and as the surfaces of the 
discs are perfectly true, they forma kind of joint which prevents any 
leakage or loss of the burning fluid or gas. This simple method of closing, 

with the use of a stopper as well as the.unscre of the 
burner, and ‘allows casential oil or t to be introduced without the 
slightest danger whatever whilst the p is alight. 
374. Brakes, R. Werdemann. --Dated 29th January, 1876. 

This invention relates to electro magnetic and mechanical brakes, 
chiefly designed for railway Fn nag but applicable to other wheels, and 
to and other machinery, for use instead of an ordinary dyna- 
mometer for testing the power of machinery. 

3765. Fire-escares, H. Agar.—Dated 31st January, 1876. 

A means is described of converting a dressing-table into a fire-escape by 
forming a skeleton framework, within which is contained the apparatus, 
consisting of a bag pulley, cord, and framework of galleries and flooring. 
This ay tus is made to fold up, and the end of the table, which 
immovable, covers the wh 
376. Screw Brake, M. Trentanove.—Dated 31st January, 1876. 

Two new screw axles ‘and nut screw acting as a brake, this nut screw 
to be placed on a circular plate acting as a friction of th 
tree running the whole — and under each w: 
ae Sa brake. On one end of the tree of each wagon 
there is a square in which the extremity of the next ’s iron 
tree fits, and so the whole system of the train. brake 











on, connecting 
to be put in motion by a wheel on the tender under the control of 





Seprempen 1, 1876. 
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377. Merry-oo-rounns, R. Jackson, —Dated 31st January, 1876. 

The inventor constructs a portable lar tank in 
bolted together, in which a circle of boats is set in motion by steam, 
378. Wixpixe Sewino Tareap, W. McGee.—Dated 31st January, 1876. 

In the improved machin any Se eee are carried agen: hoypers | 
sides, which are owns, Sones to the longitudinal, vertical, 
central plane of the Pay dg Bor in transverse vertical 
section. 





traverse guides are upon horizontal bars, which form part of two 
frames so as to move el to the spindles, and moved by means 
of the usual heart cam traverse motion. 
379. Steen, J. Baur —Dated 31st January, 1876. _ s 
The invention consists in the use of ferro-ch To in the 
form of an alloy with steel-making iron to produce steel in the Bessemer 
converter or in the puddling furnace. 
880. Arranartus ror Dispenstno, J. Cockshott. —Dated 31st January, 1876. 
This invention consists in combining or joining by means of casting, 
screwing, or bolting together a number of articles used by chemists and 
di ts, surgeons, apothecaries, and others, the articles being a cork 
press, label damper, gum cistern and brush-bolder, ink bottle holder, 
sealingwax holder, penholder, and an apparatus for marking or indent- 
ing according to their length paper containing powders or other sub- 
stances, 
381. Forminc Frances Rounp Hotes, C. D, Abel —Dated 31st January, 
1876. 


According to this invention a table has an annular die with a hole 
co! ding with the size of the hole in the plate after the tlange is 
formed, The plate wey Lana upon the die with the circular edge of its 
hole projecting nd same, it is secured in that position by an w 
clam: die, while a flanging head carried on the end of a vertical shaft 
and provided with two or more rollers is made to rise so as by means of 
the said rollers to bend the circular edge of the plate upwards, and thus 
form it into the required flange. 


Ooh, eeaene Rinks, J. Cole and J. Cole, jun.—Dated 31st January, 


Making the floors of glass or enamelled metal laid on asphalt, concrete, 
wood, or other material or composition. 

8383. Bricks axp Tixes, J. Clayton.—Dated 31st January, 1876. 

The First part of this invention consists in the a of a weight 
or spring attached to a lever or otherwise attached, which lifts or forces 
up the under plunger or piston used in the mould for the manufacture of 
bricks, tiles, aud other similar articles against a movable or adjustable 
stop piece which the inventor adjusts by means of a screw spindle. The 
Secoud part of the invention relates more particularly to the dispensin 
with of what are termed eliminated cracks which so often occur throu, 
pend ny of confined air when too much pressure is applied or the 

e is put at too great a speed. 
884. CarriacE Sprine Heaps, J. Woodhead,—Dated 31st January, 1876. 

The inventor constructs a strong metal frame with suitable bearings at 
the top, in which is placed a shaft having one or more eccentrics; on the 
end of this shaft isa fly wheel and clutch motion, for giving motion to 
the shaft; to each of the said eccentrics is attached a block by means of 
connecting rod and eccentric clips, to the bottom side of these blocks are 
secured punches or dies which fit into corresponding sockets or dies 
secured to the bottom Fa of the frame; between the said punches or 
dies the iron or steel for the various parts of the spring heads are cut, 
with fringes or scarfs to facilitate welding; when the same are attached to 
a spring back and heated to welding heat, and placed between the dies 
of the apparatus, the various parts of the spring heads will be welded 
togeth > the p’ of the apparatus. 


886. Dynamo-ELecTRIC Macuines, A. M. Clark.—Dated 31st January, 
1876. 








This invention relates to improvements in the construction and opera- 
tion of dynamo-electric ines, and ists, First, in constructing 
dynamo-electric hi in such manner that the inducing electru- 
magnet or electro-magnets shall have ro’ motion while the induced 
coils or helices remain stationary, which is the reverse method of working 
to that of ordinary machines of the kind. Secondly, in increasing the 
length of the inducing electro-magnets. of an ordinary dynamo.electric 
machine working in the usual way, sufficiently to enable one or more 
conductors to be placed thereon, from the ends of which are taken the 
current or currents produced. 


887. Prupuctne Heat anp Licut, A. M. Clark.—Dated 31st January, 
1876. 








The invention consists in effecting the combustion of inflammable 
matters, whether gases, solids, or liquids, within a chamber which affords 
the largest heating surface within a small r The chamber is pre- 
ferably composed of platinum, and is filled with wire or fragments of 
‘metal. The invention is applicable to the various purposes which result 
from the use of light and heat or the action of both combined, one example 
being described with reference to a thermo-cauter used in surgery. 

886. Workine Heavy Guys, L. Razkazoffand W. Anderson.—Dated 31st 
January, 1876. 

This invention has for its object the working of guns in a contracted 
space, obtaining increased efficiency in the motive power machinery used 
in raising and lowering the guns, and also simplicity of arrangement of 
the hanism and apparatus employed. 

389. Daiiiinc Macuines, 7. 8. Kennedy —Dated 31st January, 1876. 

This invention relates chiefly to the drilling in situ of the plates com- 

ing the circular shells of boilers, the object ~~ to drill vertical and 
horizontal lines of holes to receive the rivets by which the plates are to 
be connected together. 
890. Roap Locomotives, 1. Hughes.—Dated 31st January, 1876. 

This invention relates to locomotive engines to be used principally on 
tramways or on ordinary roads, and consists more partloulatiy in the 
employment of means, as hereinafter described, of effecting the condensa- 
tion of the exhaust steam discharged from the cylinders, after having 
performed its duty therein, whereby not only is such exhaust steam com- 
pletely condensed, but its caloric is utilised in heating the feed water, 
whilst at the same time the noise and inconvenience occasioned by the 
-escape of the steam when allowed to pass in an uncondensed condition 
into the atmosphere are entirely obviated. 

391. Cuarrs anv Rats, 7. Langley.—Dated 31st January, 1876. 

This invention relates to the construction of the chairs and rails used 
in the formation of tramways and other similar light railways for the 
better securing the rails to the chairs, and consists principally in con- 
structing the top of the chair with a central longitudinal groove, such 

ve being und t or dovetailed on one or both sides, in forming a 
corresponding ve or tongue on the underside of the rails either cun- 
tinuous the full length of the rails or only in short len; , as may be 
desirable, such oo or tongue being narrower than the groove in the 
chair to allow of the insertion of a key for the pu of tightening and 
securing the rail to the chair. In conjunction with the above described 
arrangement a transverse slot or groove may be formed in the chair to 
engage with a corresponding lug formed on the rail, or vicd versd, to 
— any lateral or sliding movement of the rails in the groove of the 
chair. 











892. Raisin or Forctxe Fiuips, W. Weyhe.—Dated 1st February, 1876. 

According to this invention a piston having both longitudinal and 
rotary motion imparted to it inside a cylinder, is so arranged that by 
means of semi-circular projections or shields on each side thereof fi 
against the sides of the cylinder, it effects the alternate opening ani 
closing of a inlet and outlet ports situated at some distance from 
each end of the cylinder, thus dispensing with all valves. 

393. Dresses To BE USED BY Divers, J. Pullar, &. B. Goslin, and G. Wilks, 
—Dated 1st February, 1876. 

The chief features of novelty in this invention consist : First, in means 
of strengthening or supporting the of divers, so that such dresses 
are able to withstand any pressure to which they may be subjected in use, 
thereby relieving the diver from any inconvenient pressure, without in 
any way restraining his free action. Secondly, in enabling him at all 
times at any depth to breathe air at the ordinary atmospheric pressure. 


a Bootie g ra BE. de none ye hm i npn ygur be 

joating and preparing paper used for the process pyro- 
graphic copying, and improving the pad used in the same enn 
895. Cast Inon, C. Verdi¢d.—Dated 1st February, 1876. 

This consists in employing bromide of potassium and its derivatives, or 
any substance yielding bromine, for the purification of the materials from 
which cast iron, iron, and steel are made. The chlorides and fluorides of 

otassium may also be employed for the purpose. 


396. Draw Gear anp Burrer ARRANGEMENTS OF RAILWAY CARRIAGES, 
R. B. Hansell.—Dated lst February, 1876. 

This invention relates to an improved arrangement of drawbars and 
whereby the effects of the shock at starting and the strain in 
drawing, which is generally borne by the timbers or framework of rail- 
way or Wi is communicated through the series of draw- 
bars and springs of carriages or wagons composing the trains. Also, 
was — ‘ieee of the arrangement, by which a buffing apparatus is 
0 . 

397. ConTRoLLine THE FLow or Liquips, J. H. Barrett and L. Hargreaves 
Dated 1st February, 1876. 


This invention onsists in dispensing with the ball valve and cavity of 
the branch valves, and substi! ting ‘winged valve and screw splidle 





answering purpose of tap and ball valve, and admits of the standard size 
unions or tious being availabl 


398. Groves, B. L. F. Potts.—Dated 1st Fi bruary, 1876. 

According to this invention smooth pieces of metal or other material 
are fixed on the back and palm of a glove, so that, when a person falls, his 
hands shall slide readily along the rink floor, and thus prevent the 
pone al under of the wrist, whereby sprains and other injuries are 





899. Raitway Wueets, W. H. Kitson.—Dated lst February, 1876. 
ith the boss or nave free of the tire, this disc 
formed on one side 


ing radial webs or feathers on the boss, these webs or feathers being 
inserted between the segments of the centre, 
400. Scipes ror Scarrs, L. C. Spiers.—Dated 1st February, 1876. 

This invention consists in jointing within the sliding elliptical ring or 
band two curved arms pressed together by a s: , the said arms consti- 
tuting a 5 clip, between which the points of the scarf are passed, 
and by which they are grasped or clipped and there med, the arms 
of the clip expanding more or less, according to the thickness of the 
scarf or article being fastened, but at the same time maintaining the 
required grip or hold on the scarf or article situated between them. 

401. Cocks or Taps, J. L. Dubois.—Dated 1st February, 1876. 

In valve cocks or taps, ding to this i tion, the passage for the 
fluid is closed by a du te valve on a spindle ae between the 

rts of the cock or tap with a flexible diaphragm, whose sn is with the 

ome or cover thereto secured to the other parts of the valve, ora cup 
leather is used to act as guides to the ee part of the valve spindle, a 
disc or arms may be Sled. This spindle is actuated to open the valve 
by ascroll cam whose radius increases by not more than about two-thirds 
of its smallest radius operated by lever or other suitable means, such 
scroll cam acting on a rocking piece, and thereby on the spindle or upon 
the spindle directly when correspondingly formed. of the Sag 
may be effected by suitable flexible material of which also some of the 
parts be form The valve may be in more than two parts. 
A poe re fs spherical or such like valve may be used in combination with 
the means for operating the valve stem, 
402. Apparatus EmpLoyep 1N Loorep Fasrics, 7. Wilkins. —Dated lst 

February, 1876. 

This invention relates to means for laying in threads to circular or hori- 
zontal warp or looped fabric machines during manufacture, by employing 
a revolving rod upon which are placed two or or more ratchet wheels cut 
to pattern to determine the length to be worked of each thread, and to 
this red two discs or plates areattachcd, on the periphery of which inclines 
are fixed actuating a "recy id ya which 7 nape vias vee after phar 
have passed the machine. pon the upper or plate a e or es 
are fixed to lay in the various threads. 

408. Surr.yino Hor Water 1n Houses, W. D. Waterhouse.—Dated 1st 
February, 1876. 

According to this invention advantage is taken of the pressure in the 
cold water mains on the constant service system, to force hot water to 
the upper part of the house, by causing the cold water to through a 
closed tank or cylinder in connection with the boiler or heating coil in 
the fireplace. 

404. Exastic Wueet Tires, F. Mulliner.—Dated 1st February, 1876. 

The inventor moulds the vuleanised india-rubber tire so that it will 
bed on the flat metal tire of the wheel, and offer at its sides recesses for 
— gripping rings to bed in and hold firmly to the moulded 
rubber, 

405. Cructsies, H. Baggelev.—Dated 1st February, 1876. 

This improved compound consists essentially of the following ingredi- 
ents, namely, fireclay, Cornwall stone, calx, or the calcined residue of 
zaffer, or other similar substance, bone and fired or burnt clay dust He 
sometimes adds a small quantity of silicate of alumina, tincal, or whiten- 





ing. 
408. SIGNALLING, W. Newsome.—Dated 1st February, 1876. 
The patent or project consists in having a number of signal posts along 
the line whose arms and lamps would be brought into action when 
uired by the release of a spring or weight suffered to fall, such release 
being effected by the action of an electro-magnet, in wire connection 
with the telegraph, or other galvanic batteries, at either station, terminal 
that particular section of the line, though capable of any required 
extension to other stations. The lamps would be lit by one of the many 
chemical methods now in use at the moment the arms expanded. 
Rockets or port fires might also be fixed, 
407. Row.ock, 4. M. Clark.—Dated lst February, 1876 


414. Pumps, W. Adair.—Dated 2nd February, 1876. 

Tis invention relates more es) ly to pumps for use on board ship. 
and consists, First, peneoying valves formed by a flexible disc valve 
and feather lift valve combined. Secondly, in utilising a lift pump as a 
force pump by providing an air vessel fitted with valves aud with suction 
and et connections to be fitted to the valve chamber of the pump. 
Thirdly, in torming the end of the suction hose of metal and passing the 
same down the ship's side between studs.or retaining pieces, 

415. Apvertisine, H. J. Herbert.—Dated 2nd February, 1876. : 

The invention consists in forming movable receptacles with glass fronts, 
to exhibit and contain cards or other similar advertisements; such 

tacles being applied to articles of furniture. 


— Bricks, W. D. Cliff and W. Cliff.—Dated 2ad February, 


The invention consists, First, in the peer. of colours and patterns 
upon the glazed surfaces of glazed bricks ; and, Secondly, in the use of 
enamelled colours for producing the same. 
417. Pyeumatic Apparatos, C. Barlow.—Dated 2nd February, 1876. 

This invention of imp ta in p tic ap tus for extinguish- 
ing fires and other purposes, consists in constructing an apparatus with 
a casing and diaphragm, having pipes and taps for the admission of air 
and water—the air being compressed and acting on the water to.force it 
through the hose. 

418. Spinning Fax, &., G. March.—Dated 2nd February, 1876. 

Dispensing with arms and substituting guides or grooves on saddle, 
the es gh thereof having pins fitting into the guides, whereby the 
saddle received between the lower pressing rollers, Mechanical 
arrangements for the several parts are described. 

419. Lamps, W. R. Lake.—Dated 2nd February, 1876. 

This invention comprises the combination with a lamp of a side tube 
extending from the main tube up around the outside of the lamp fur 
conveying an impelled current of air to the blaze to support the com- 
bustion ; also the combination with the side tube of a nozzle acting as an 
injector to draw in the outside air and force it with the impelled current 
to the blaze. 

420. Fioorciotn, F. Walton,—Dated 2nd February, 1876. 

This B 2 oeproond specification describes arrangements by which the 
edges of the fabric are cut true and parallel, and the pattern printed 
straight and true with the edges. 


421. PRESERVATION OF WOODEN: Posts, G. 7. Bousfleld.—Dated 2nd 





February, 1876. 

This provisiongl specification describes enveloping the post for a 
distaace of about 6in. above and lin. below the surfaco with sheet zine 
or iron, or other suitable substance, taking care slightly to groove the 
post beneath the upper edge of sheet so as to leave a flush suriace. 

422. Sxates, W. Gray.—Dated 2nd February, 1876. 

The specification of this invention describes, First, a skate having two 
pairs of rollers, the axles of which are caused to converge by the turning 
of the foot-stock on a vertical centrul axis, the motion being communi- 
cated to the axles of the wheels by short levers thereon at right angles. 
For skating on ice four runners are used instead of the rollers. Secondly, 
the use of a centre pair of wheels set to run in the normal direction of the 
length of the stock. 

423. Preservine Ecos, J. H. Ermatinger.—Dated 2nd February, 1876. 

This invention consists in covering eggs with a certain coating. This 
coating is obtained by immersing them into siccative poppy vil and then 
exposing them to the air until the oil has become dry. A second coating 
may be given by repeating the process. 

424. Locxine Nuts, J. H. Greathead.— D»ted 2nd February, 1876. 

According to this invention a screw bolt. or its nut is made with a 
longitudinal chase, into which a key or pin is driven after the nut is 

d up, imbeddiny itself > or upsetting the threads, so that 
the nut is prevented from turning back. 
425. Borine Rock, J. H. Johnson.—Dated 2nd February, 1876. 

This invention relates to engines cr machines to be used for boring pur- 
pene, and to be driven by hydraulic power. It also relates to stands for 

ring engines, and which are so constructed that hydraulit: pressure can 
be employed for fixing them firmly in the desired positions. 
on Sees Rattway Carriaces, * Laidlaw.—Dated 2nd February, 





‘ 

The features of novelty which cons this invention are—First, the 
air reservoir between the air pum, .ud carburetter. Secondly, the 
mechanism for driving the air pump from the axles of a railway carriage. 
Thirdly, the arrangement ef the air reservoirs beneath the seats of railway 
carriages or dn one or more vans. Fourthly, the arrangement of the 





The object of this invention is to increase the speed and imp the 
convenience of racing boats with out-riggers, by providing them with 
rowlocks that pits wabbling, crabs, and other interruptions, which 
are supported in simple and rigid manner on the out-rigger rods, and the 
invention consists of a rowlock of new shape, mounted by ball-and- 
socket joint on the supporting shaft, which connects and binds directly 
by the four rods of the out-rigger in connection with a screw nut. 

408. Rock-pRILLING Macuinery, B. de Pass.—Dated 2nd February, 1876, 

The valve and valve seats are arranged at opposite ends of the cylinder, 
in connection with a tappet valve motion for operating them. ‘These 
valves and tappets are constructed of one Ee of metal, and are so 
shaped as to close the opening into the cylinder through which they pass. 
An arm is fixed rigidly upon the feed shaft, and is so arranged that it 


car tt beneath the seats of railway carriages or in one or more 
vans. Fifthly, the general arr t and bination of the apparatus 
as a whole. 

427. Printine Macninery, W. Conquest.—Dated 2nd February, 1876. 

The First part of the invention consists in an improved arrangement of 
the —— of a rotary web-printing machine, the object being to 
economise the space required fur such machincs. The other parts of the 
invention relate to improvements in the mechanism or apparatus for 
cutting, folding, counting, and piling the printed sheets, so that tho latter 
may be readily removable from the receiving table or receptacle in quires 
which shall consist of any desired number of sheets. 


428. Conversion or [Ron 1nTo Steen, W. Kk. Lake.—Dated 2nd February, 
1876. ‘ 








can be moved by the piston, and regulate the feeding of the cy 
towards the rock to be drilled. The ratchet aud pawls fully described in 
the specification are placed in the head and within the cylinder, and are 
surrounded by a pressure of air or steam in combination with the 
supporting ring recessed into the oh grag A holiow split sleeve or 
ferule is attached to the piston rod with a recess in between. The end 
of the piston rod and the hollow sleeve is bored out to receive the drill 
bar. The tripod employs the usual frame or saddle in the centre, with 
cones or face surfaces to bolt or fasten the back to. The two front 1 
are screwed into hips, bored for the reception of a screw to into the 
saddle. These hips fit into a conical recess on each side of the saddle, 
and as the screws are turned the ae Se drawn firm and close to the 
saddle. The back leg of the tripod a fork attached thereto, the end of 
such fork being so shaped as to surround a portion of the hips, and being 
separated by a slot or bolt, is used to draw these parts by springing them 
together. Each leg has a foot which slides up and down inside them, 
and they can be fastened at any position. 

409. Steam Gencrators, D. Midgley.—Dated 2nd February, 1876. 

This invention is designed to produce a com and economical steam 
generator readily accessible for examination, ing and repairs. The 
improved generator is so construvted that the producta of combustion 
are caused to act first upon the surface of a fire-box surrounded by a water 
casing, the lower portion of the fire-box presenting in the fire-box itself 
an inclined surface against which the products of combustion impinge, 
and within the water casing a surface so inclined as to facilitate the 
one upward of the particles of steam gana ; from the fire-box the 
products of combustion pass laterally by radial fire tubes through the 
water casing into an annular flue surrounding the external shell of the 
boiler, in such manner as to cause the upper, or steam containing portion 
of the shell, to be heated by the accumulation of heated air without the 
direct contact with such upper portion of the highly heated products of 
combustion, or currents w: ve passed through the tubes into the 
annular flue. bagerten, god heated currents are caused 


to pass over or 
around the outer la portion of the upper part of the water casing 
towards an opening in an annular division, which separates the flue, into 


which the fire tubes lead from a lower flue surrounding the lower outer 
rtion of the water casing. At this ing the currents meet, and by 
t they descend into the lower annular flue, wherein the heated products 
are again divided, so as to pass in two directions around or over the 
lower outer lateral surface of the water casing ; they escape by a common 
opening into the uptake or chimney regulated by a damper. The lower 
outer lateral surface of the water casing is inclined or shaped like the 
frustrum of an inverted cone to present a better heating surface, and to 
facilitate the escape from its inner surface of the steam there generated. 
The water casing is provided with mud holes and doors, in conjunction 
with which are arranged protecting tubes. Access is provided to the 
flues and boiler for examination, cleaning, and repairs. 
410. Rotter Skates, J. bis ng vee 2nd February, 1876. 

This onal specifica describes improvements whereby by 
pressure of the foot to the left or the right, the ro mes are made to 
move round, so as to cause the skate to travel in the desired direction. 
411. Rerriceration, J. Gamgee.—Dated 2nd February, 1876. 

This pro specification describes the employment of certain 
liquids which are uncongealable at very low tem: tures, in substitu- 
tion for brine or other liquids usually employed as the circulating medium 
for al heat from the water or — to be frozen, These liquids 

eir ine, naphthalin, &c. 

Secondly, a animal, and fish oils, which have had the solid fats 
removed by tt cold and pressure, . of 
the amylic, methylic, and ethylic groups of ye toy as are not too 
tile at ordinary temperatures, and do not ify or crystallise at 


412. Tittinc Barres, J. Jennison.—Dated 2nd February, 1876. 
This invention consista pally of a spiral spring attached to the 


vention 
rafters of the cellar or other place, and connected to the barrel 
of a sling and two hooks. ' byes 
413. Stowattine Arparatos, J. Cariss.—Dated 2nd , 1876, 
This — ia dject pened = pa io the am op 
ignals comprises combination of certain 
improvements in the method of working the sald signal-arms, and 
combinations of means employed to effect such improved working. 





This invention relates to processes whose objects are the utilising of the 
carbonisation of peat, and of the agglomerations made by means of pitch 
or tar, except coal, for the purpose of comenting or converting into stecl 
ata low temperature, and #1 a few hours, ordinary soft iron drawn, 
laminated, forged, or ix scrap, according t method of cementation 
entirely novel. 3 
429. Breecu-Loapino Fire-arms, WW. Kilbee.—Dated 8rd February, 1876. 

A cover of iron or other material fitted on the breech action body of 
— fire-arms and the fastening thereof by a spring catch or 
stud. 


000. Cemeaten Desk anv Cabinet, A. 5. MacDonell.— Dated 3:d February, 
40, 


This invention consists in constructing a portable escritoir or combined 
desk and cabinet, of a square or other convenient shape, with swing doors 
at each side and the y part formed with a series of pigeon holes or 
divisions for holding valuahle documents which, when the desk is not 
being used, can be completely closed in by the swing doors and locked, 
The upper front part of the body is fitted with a cover which is hinged at 
the front edge and can be folded down flap like to form a desk for writing, 
and the expused upper part is fitted with divisions for holding writin 
materials, the part towards the back being permanently closed in an 
fitted with divisions for holding letters ‘or other papers of small bulk. 
481. Sruenic Castor, FE. Sergent and M. Valkenhuizen.—Dated 3rd Feb- 

ruary, 1876. 

The improved castor is constructed of a ball or sphere enclosed within 
a socket or casing from which it only slightly projects ; the upper part of 
the ball bears against a small steel pin or axis having a flat head, this pin 
passes through a lens-shaped piece of metal or bob having a diameter 
slightly less than the socket or casing in which it is placed, the upper end 
of the pin bears against a steel disc forming the bottom of the socket, or 
casing, or placed against the bottom thereof. 

482. Froors ror Sxarine, G. B. Stoke.—Dated 3rd February, 1876. 

This invention relates to the construction of floors upon which ice may 
be formed, and which may be used for the purpose of skating or otherwise, 
and it consists in constructing isolated weuperte upon which metallic 

lates may be placed and supported, such series of plates being surroun- 
ed at their exterior edges with a flange, so as to form a reservoir 
contai the water which it is desired to convert into ice, under which 
metallic plates a continuous or intermittent flow or current of refrigerated 
brine, or other difficultly solidified fluid is made to circulate practically 
— so that free and practically peded circulation may 
ol 





483.. E.ecrric Tetvorarus, J. A. Fahie.—Dated 3rd February, 1876. 

The First part of this invention is designed to so simplify the art of 
duplex working, that two stations connected by a telegraph wire can 
signal simultaneously from both ends, provided that in addition to the 
ordin ae for signal working, each station has a simple rheostat 
or set 0} tance coils. This object is effected by the use of the ordinary 
Daniell batteries, the one having its copper or eo pole joined per- 
manently to the line, the other its zinc or negative pole, the remaining 

les to earth, also by the use of relays of any pattern, but by pre- 

erence that arrangement of unpolarised — which formes part of the 
invention described in the provisional specification, and by the uso of 
ordinary rheostats and Morse , the back stops of which are unoccupied, 
the front stops being connected direct to earth. To the lever of each key 
a wire is joined, ha at its free end a travelling or experimentai peg. 
The apparatus being adjusted as described in the provisional specification, 
the may be brie’ phage weer as follows :—When both keys are at 
rest the currents from the batteries flow through the system, the relays 
magnets and attract their respective armatures, and with 

ite contact screws. Let the key of, say, the 


to make a signal, the operator’s relay will-not be 
affected thereby, but as the greater oy of the current from the home 
battery is now diverted to cay © attractive power. of the distant 
station’s relay becomes less than power of the counteracting 
springs, the is therefore drawn back from the relay and closes the 
local it w which the signal is formed by the instrument. 
When the up is raised after making the the current from the 
home battery again entirely flows out to line, and the distant relay is now 
able to draw back the lever to its first position, thereby g the 
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relates to impr ts whereby the un is 
rendered susceptible of great sensibility, both for duplex und for single 
Ste. Eeadeuvebeaae weeks Are an 
which the working y brings certain times 
armature a‘ times is feeeit Sm electro the 
attraction subsis' between its pees and those of the to the 
ling force of the spring, so that if need be th coils 
ose | the lever and not the force of the 


peculiarly adapted for the improvements in duplex telegraph heretofore 
etorred 00 ana desertbed provisional ification, for it can be 
worked by a small rise and fall in the magnetism of the coils, it is also 
applicable for single working where reverséd induction or momentary 
battery currents are employed. 

434 Rover Skates, G. G. Bussey.—Dated 3rd February, 1876. 

The feature ef novelty which constitutes this invention is to enable the 
skater to describe curves or circles by the mere horizontal inclination of 
the foot, without having recourse to any lateral 
whatever. ’ 

485. Ovens, J. C. Peacock.—Dated 3rd February, 1876. 

This provisional specification describes an improvement on the inven- 
tion described in the s fication of a patent, No, 590, 1875. The outlet 
is formed close to the burner, and the products of bustion are 
along under the bottom of the oven and thence up the back to the 
chimney. 

436. Sares anp Stronc Rooms, G. H. Chubb.—Dated 3rd February, 1876. 

This provisional specification relates especially to the construction of 
the door, door frames, and locking bolts. 

437. Sawino Macuinery, J. Groves —Dated 3rd February, 1876. 

This provisional specification describes a sawing machine in which the 
saws are attached to a hollow slide, actuated by a connecting rod passing 
through it. The deals are fed forward to the saws by a special arrange- 
ment of rollers, 

438. Lire-savine Arparatvs, A. P. Sharp and T. Smith.—Dated 3rd 
February, 1876. 

A novel evaporating vessel with heater and a tubular coil arrangement 
carried into and through a closed vessel or tank, through which vessel 
circulation of cold seawater is kept up, whilst the lower end of the coiled 
pipe in connection with the upper of the evaporator vessel is carried 
through the condenser tank, and condensed water is thus collected in 
small quantities sufficient for supplying the requirements of the fuli com- 
plement of passengers and crew which could be carried, say, in case of 
shipwreck atsea by such boats so fitted. This novel apparatus is intended 
to be combined together in a framework and fitted in ships, lifeboats, and 
other boats carried on board a ship at sea, and enable sea water to be con- 
verted in available quantities into fresh water, available for maintaining 
the lives of wrecked or cast-away crews and passengers from ships at 

















nea. 
439. A new MacuIveE To Travet ALono A Line AtracueD To a Kite, J. 
J. Snow.—Dated 3rd February, 1876. 

The invention i of a hine which is to be placed upon the 
string of a kite or line attached to any high point, and along which it is 
to be allowed to travel, carrying with it any material or boay ; the said 
machine with or without its load to be propelled by the force of the wind 
acting upon it. A self-acting arrangement of the parts permits of the 
releasement of the load upon the arrival of the machine at its point of 
destination, and the said machine returns along the string or line by 
gravitating force to its starting point. The uses of the invention are 
various dispersion of papers from great elevations, throwing a line over 
high erections, or from a vessel at sea to the shore, and for signalling, are 
among some of the practical uses to which the machine may be applied. 
Asa pe A its power to interest is of too varied a character to particularise. 
especially when employed as a pyrotechnic auxiliary. 

440. Wueet Skares, J. Harrington.—Dated 3rd February, 1876. 

The rocking of the foot causes straps to act upon studs or arms project- 
ing from the axes of the wheels, by which means the skate is caused to 
run in a curve. 

441. Horsesnosrs, W. R. Lake.—Dated 3rd February, 1876. 

The First part of this invention relates to a novel manner of fas‘ening 
the calks in openings or mortices formed at the heel and toe of a horse- 
shoe. The Second part relates to a novel. form of calk, or more particu- 
larly the toe calk, and more especially the form of bearings, by which it 
is connected and rigidly secured to the shoes. 

442. Jacquarp Apparatus, J. Broadhead.—Dated 3rd February, 1876. 

The inventor forms in the end of the jack-hook a slot hole and bends or 
forms a hook at the end or: the other part to fit into the slot hole to form 
a connection capable of working as a hinge or joint, thereby dispensing 
with the rivets hitherto used for connecting the jacks and jack-hooks. 
448. Suurtie Spinvies, FE. 7. Hughes.—Dated 3rd February, 1876. 

This relates to improvements in shuttle spindles, and has for its. object 
to readily secure the pirn which is covered with thread on the said 
spindle, and prevent its idental detach t therefrom, the said 
spindle being formed taper with a left-handed screw thread thereon, 
which takes into a worm in the pirn. 

444. Repvcine Ores, A. M. Clark.—Dated 3rd. February, 1876. 

The invention is applicable for pulverising, disintegrating, or reducing 
all kinds of substances, the operation being effected by the action of 
centrifugal force and gravity combined. The matters are projected by 
the centrifugal force repeatedly against the sides of the apparatus, falling 
each time upon an incline which conducts them back to the centre of the 
apparatus to be again projected, and so on, until the requisite degree of 
fineness is obtained. 


Sere Cyunper Pistois, W. R. Lake.—Dated 3rd February, 
1876 








76. ; 

This invention relates to that class of pistols generally known as 
revolvers, and consists in a novel constrvction and arrangement of the 
parts by which the size of the implement is greatly reduced, while its 
effectiveness is increased. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Rect ve distinguishes the iron and coal industries of South: 


ordshire and East Worcestershire ; and though there is no 
conspicuous absence of employment in other than two or three 
cases, the trades carried on in and immediately around Birmingham 
are not at all brisk. 

Merchants and other large buyers of finished iron still keep out 
of the market for more than suffices to meet present necessities. 
Happily, however, those necessities are, certainly on account of the 
home demand, gradually increasing. But as the increase is note- 
worthy on account only of what is known as the retail business, the 
improvement is not very significant. The transactions of men who 
appear in the market with most prominence when it is conjectured 
that the lowes: prices have been reached are still wanting. 

Great dulness is manifest at mills which at one time were very 
busy at about this period of the year rolling sheets for Russia ; but 
what with the greater business doing for Russia by the Belgians, 
and what with a diminished business on account of that part of the 
world, the transactions in this branch were never of less moment. 
Spain, and one or two other Mediterranean ports, is a shade better, 
and there are some fair orders under execution for Australia ; 
whilst it is gratifying to be able to report a tendency towards a 
better businesss with leading South American markets. Hardly so 
much is, however, being done in first-class iron for home consump- 
tion ; the necessities of Middlesbrough continue to interfere with 
the plate business ; and South Wales is pushing Staffordshire hard 
in bars of an inferior class, 

As to the prices of finished iron, the quality of sheets known as 
latens were to be had this afternoon at as low as £11 10s. It does 
not, however, follow that the same maker who would not hesi- 
tate to sell latens at that price would book orders for singles 
at £8 10s. Indeed, very few makers who are ing latens 
at the quotation named weuld do so. Marked of 

eading houses are not obtainable at under £9; but the instances 
are more numerous than before in which £7 and £7 10s, are the 





taken by firms who.s fe aired «mere , 
a few weeks ago req’ er 4 


ul comenan Ne ee ully to be had at 
Plate orders are urgently needed, no’ ex- 
perienced i inditing’ mubein ‘gujenily=te"beck « fovowatie 
specification at under the quotations of the The 


which the Middlesbrough ning 
hard. Boiler plates too are leaving the works in diminished 


The extent of work done at the mills and forges is not perhaps 
much less than last week ; and it is estimated that the number of 
puddling furnaces not wholly laid off is 1800. 

The number of blast furnaces now in operation in the South Staf- 
fordshire and East Worcestershire district is fifty-five, out of 148 
built. The weekly — of pigironis not now more than 7000 
tons, which is but the weekly turnout of a very few years 
ago. A few makers reported their sales equal to their output ; and 
there are firms who are asking for good native pigs 1s. 3d. more 
than last week. Buyers will not, however, nd ; and they are 
strengthened in their position by the quoting of slightly Jower rates 
b; mee gents of the proprietors of blast furnaces in the North of 

4d maint 


At the eapeotieMeness of the bulk of the business doing at the 
blast furnaces and the pits there was much complaining to-day and 
yesterday. Nor wasit by the best authorities believed that there 
will be an early improvement. At the base of the difficulty is the 
extravagant ame of time in idleness by the miners in par 
ticular. Yet from this trouble it was generally conceded no relief 
can be looked for till the miners have suffered severe want, and 
such suffering it was believed is nearer than many of the people im- 
mediately concerned believe. Meanwhile it is taken as granted 
that at Michaelmas the Committee of the Coalmasters’ Association 


led | of South Staffordshire and East Worcestershire will give the 
d six 





q' ths’ notice to terminate the agreement which 
authorises the eight-hour system. What previously may happen 
between the pit proprietors and the colliers in the Cannock Chase 
district remains to be seen. 

The demand for coal by the leading consumers—those who make 
iron—must improve before the Unt aro of the collier have 
improved. Of the tardiness with which the improvement is likely 
to come about, some idea may be formed by the fact that Messrs. 
Addenbrooke, before they last week put out their last blast furnace. 
had a stock of pigs weighing 4500 tons, representing £20,000 dor- 
mant capital, invested porn | in wages. 

Some time ago I repo the brick trade of this part of the 
kingdom as ptionally busy. That exception continues, and 
efforts are being made to increase the output. Soon these 
efforts will result in a very considerable accession to the means 
previously existing at nearly all the colliery concerns where the 
clay has been found; improved brick-making machinery had been 
erected upon a large scale; conspicuously at Sandwell and the 
adjoining Hampstead colliery already, in what is known as the 
West Bromwich district, there are 120 brickmaking concerns. 
Excepting only about a dozen, all these have flued stoves, and 
they work winter and summer alike. That the output, large 





mounted with two 16't, pulleys, Ww s 
sump is sunk in the 15ft. pit the mine will be ready for winding coal. 
The other arrangements at the colliery are no less complete. Five 
boat lengths of equel to ten boats, has been constructed, 
and arrangements have made to put in two ad 
lengths, while the new railway siding, equal to the loading of 500 
tons per day, on the main line of the Great Western Railway, will 
be finished in a few : 
These facts transpired on Monday, when the shareholders met 
at the colliery, and the chairman—Mr. P. D. Bennett—dwelt upon 
the offer which the concern had before it, of taking the second 
rtion of the estate. It is contemplated to drive an additional 
000 yards northwards, and it is assumed that, if coal should be 
found all the way, then the second portion will be taken. A 
period of two years is allowed the company to come to a decision, 
and if the second estate should be taken an additional minimum 
royalty of £5,000,000 a year will have to be paid at once. ly 
170 yards have been driven in the second portion of the estate, and 
the appearance of the coal and other measures is everything that 
coul desired. The roadways are at present being driven out in 
such a manner as will enable the concern to to realise 
fit, so soon as they extend their taking. In that event, pro- 
ly no fewer than four plants will be put down, thereby to 
exhaust the whole of the estate. The cost of the undertaking, 
which has now been in —— for six years, up to the 30th June, 
has been close upon £84,000 ; and that sum, with the liabilities 
to be discharged, will involve the whole capital of £100,000. The 
company hope to be able to put coalsinto the market by Christ nas, 
and the quantity of fuel raised since that first discovered in the 
ate roads has been about 17,000 tons; 5500 tons of which has 
Caen sold, whilst the remainder has been consumed in the works. 
The directors of the Cannock and Wimblebury Colliery Com- 
pany, Limited, have issued their report. It states that the unusual 
dulness of trade has caused the sales of coal to be considerably less 
than the directors had anticipated ; nevertheless, during the por- 
tion of the year the colliery has been in operation, the gross profit 
amounts to £3478 12s., and there is available for distribution, 
£2891 8s. 10d. The directors recommend that £1391 18s. 7d. of 
this amount be carried to the redemption fund (to provide for the 
exhaustion of the estates), and that the balance of £1499 10s. 3d. 
be carried forward to the next year’s account. This balance would 
permit a dividend of 3 per cent. per annum being paid for the last 
year; but the directors recommend that instead of this nt 
being now distributed, power should be ge to them to declare 
an interim dividend out of the profits for the half-year ending 








as at an early day it will become, will be in excess of the d 
is not generally regarded as certain, since town improvements 
in and around Birmingham which are at present being carried 
on are extensive, and will suffer no diminution for a few years 
to come. 7 

There is a little more inquiry for various leading classes of 

eneral metal products. The home trade for engineering ironwork 
is fairly well sustained, and the tube trade is mending quietly. 
The nut, and screw, and bolt trades are steadier. The chain, cable, 
and anchor trades keep very quiet. The export department 
generally is dull, though the most recent advices from leading 
markets in South America are an improvement, and the mails this 
week from Australia and the Cape have brought fair advices as to 
some, though not as to all industries, 

The brass padlock makers of Willenhall, to the number of 100, 
have struck work for an increase of 10 per cent. in their wages, 
which the masters have declined to give, on the ground that the 
present state of trade renders it impossible and unwise to seek 
any advance at the hands of merchants and factors. The men 
state that they have had no rise for twenty-seven years, and that 
their average earnings throughout the year do not exceed 20s, per 
week, and they have the support of the kiodred trades in the 
district. The movement is doubtless dictated by the sful 


3lst D ber next. By that date, if their expectations of a 
winter trade be realised, they would be in a position to pay a more 
favourable dividend than can now be declared. The redemption 
fund now stands at £1776 8s. 10d. 

On Tuesday at the half-yearly meeting of the Wolverhampton 
Gas Company, the directors recommended that £850 shoul 
taken from the reserve fund in order that the usual dividend of 5 
per cent. might bedeclared. This, it was explained, was rendered 
imperative, by the fact that the long contracts necessarily entered 
into for coal had prevented the company from benefiting by the 
recent decline in the price of fuel. . 

The annual meeting of the Boiler Inspection and Assurance 
Company was held in Wolverhampton on Wednesday. The profits 
of the year admitted of a dividend of 10 per cent. and the ocarry- 
ing of a good balance to the reserve. The total number of boilers 
in the care of the company is 3723, a decrease from last year of three. 
No boiler in the care of the company had exploded in the year. 
The chief engineer (Mr, FE. B, Marten) presented the annual report, 
in which he said that there was yet great laxity amongst pro- 
prietors of works as to the use of boilers of approved shape and 
manufacture. Upon the table Mr. Marten placed a model and a 
sketch of the boiler of the Thunderer, as he saw it with others on 
the ion of the official inspection, and he explained the causes 





issue of the recent strike of rim and mortice locksmiths of the same 
town, who, after turning out for a 10 per cent. rise, obtained an 
advance of 74 per cent, at arbitration. 

The thirteenth ordinary general meeting of the shareholders of 
the Patent Shaft and Axletree Company, Limited, was held in 
Birmingham on Monday, under the presidency of Mr. Thomas 
Walker. On the motion for the approval of the report, Mr. 
Broughall said for several years the company had been paying 
15 per cent. dividend, and last year they paid 10 per cent., whilst 
this year they only realised 74 per cent. It must be patent 
to everyone that the two large items appearing in the balance- 
sheet—Old Park Works and plant, and Brunswick Works and 
land—had been lessened by £70,000, which had been taken from 
the reserve and depreciation fund, that fund originally standing at 
£170,000, and now at £100,000. He thought, before they consented 
to anything further being taken from the £100,000, they should 
have it from the directors "pense and clearly that the two large 
items to which he had referred were legitimately of that value. 
Mr. T. E. Walker, M.P., explained that the reserve and 
depreciation fund had been saved with the view of equalising 
dividends when trade was bad. With respect to the amount 
which stood as the value of the Brunswick Works land and plant, 
they had annually set aside a sum to replacé the coal and minerals 
which had been raised from the property. They bad always 
pe themselves royalties and provided, to a certain extent, for 
the depreciation of property. He was not —— to say that the 
£558,000 odd, which stood as the value of land and plant, would 
be realised if their concern was to be bankrupt, but they had no 
reason to suppose that such a contingency would occur. They 
believed that sum represented the full value as a going concern. 
He believed theirs was almost the only concern in the iron trade 
that had made a profit at all during the past year. The motion 
was then carried unanimously—on the motion of the chairman, 
seconded by Mr. Walker, M.P., a dividend at the rate of 10 per 
cent. per annum for the half-year ending June, 1876, was declared. 
It was decided ‘‘ that such a sum of money, as together with the 
£1000 provided by the 68th article of the articles of association of 
the company, shall not exceed £5000, be placed at the disposal of 
the directors for their and the managing directors’ remuneration 
for the ensuing year.” 

The Sandwell Park colliery is being developed with great rapidity. 
Already the workings include a gate-road driven to the north, 
nearly on the level and down the central part of the estate for 
881 yards, or 834 yards as the crow flies from the pit bottom, and 
the back of this road is 170 yards in the park, where the coal is 
nearly 8} yards thick. The extension of this road has, for the 
present, been suspended, but it will be resumed as soon as circum- 
stances permit. A pair of roads have also been driven to the 
west, towards the old coal-field, for 360 yards, where the boundary 
has been reached, and the first side of the work has just commenced 
to be opened out. These roads rise about 1 in 7. A second 
pair of roads are also in progress towards Birmingham, and one 
of them, which is now driven in 230 yards, and dips 1 in 7, is being 
pushed forward in order to reach the extreme deep boundary of 
the estate. For 60 yards to the south a pair of roads have also 
been made, and though operations in this direction are now at a 
standstill, they will, it is believed, be soon restarted. The average 
thickness of the fuel throughout all the roading is about 8 yards, and 
isa fair average sample of the West Bromwich thick coal. Sone minor 
faults and dislocations have been met with, but they are of but little 
consequence. The second shaft, 15ft. in diameter, which a year ago 
had been sunk to a depth of 247 yards, has now been completed 





which had led to the calamity. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

A very unsettled feeling continues to prevail throughout th® 
iron trade -of this district, and although there was a good attend- 
ance at the Manchester weekly meeting on Tuesday, the business 
transacted was again exceedingly small. The ordinary course of 
business is disturbed by the recent complications in Middlesbrough, 
one result of which is that a quantity of North-country iron is 
being offered in this district at very low prices, and where buyers 
are prepared to take prompt deliveries there is no doubt that some 
very cheap parcels can at present be sec For forward 
deliveries, however, makers, a8 a rule, are firm, as the opinion is 
entertained that as soon as the market is cleared of the low-priced 
iron which needy holders are now offering to meet their immediate 
necessities, the result of the recent failures will be to stiffen 
values and deliveries into next year, for which there are a consider- 
able number of inquiries; makers are not disposed to entertain at 
all at present prices. : ? 

Lancashire makers of pig iron have made no change in their 
quotations, which remain at 56s. to 57s. per ton for No. 3 foundry, 
and 55s. per ton for No, 4 forge, delivered into the Manchester dis- 
trict; and although they are doing so little business that nearly the 
whole of even their present very limited production is going down 
into stock, they are not disposed to force sales by offering at lower 


rices. 

* In Middlesbrough iron, apart from the exceptionally low prices 
which are being taken for odd lots of G.M.B.’s, the average 
makers’ quotations may be given as 53s. 9d. to 54s. 9d. per ton for 
No. 3 foundry, while forge numbers, which appear to be a drug 
in the market, are quoted at 49s, 9d. to 50s. per ton delivered. 

The finished iron trade continues very depressed, and as forge 
proprietors are all short of orders there is a good deal of competi- 
tion to secure what little business is offering, with the necessary 
consequence of imparting a weaker tone to prices. Good specifi- 
cations for ordinary bars would be accep by local makers at 
about £6 17s. 6d. per ton delivered into the Manchester district, 
Middlesbrough ditto could bé got for 2s. 6d. per ton less, an 
Sheffield and Staffordshire bars at £7 per ton; puddled bars are 
quoted at about £4 17s. 6d., and light rails at £6 11s , and heavy ditto 
at £6 5s. per ton delivered. In rail sheets a very keen competition 
is going on between the Belgian and local makers, and although 
the latter are offering at prices which they complain leave them 
no margin whatever for profit, they are being undersold by their 
foreign rivals, who are quoting about £7 10s, per ton for delivery 
into this district. 

With regard to the position of the various works, I may state 
that the rolling mills are only working as orders come to hand to 
keep them employed, which in many cases is not more than three or 
four days per week, and general founders are in much the same 
position. The general engineering and machine trade is also 
affected by the depression in the cotton trade ; and although some 
of the machinists have considerable orders on hand for the fitting 
up of projected new mills, deliveries are being stopped for the 


resent. 
: In the coal trade, although there is not yet any material im- 
provement in the demand, a slightly healthier tone le in 
some quarters, and gen i i i whilst 


erally prices are main‘ 
consumers are beginning to realise that the lowest point has at 





























now out, and the masters show no of giving . Inthe 
Farnworth % the strike durin, 4 pry hs Ss 
serious proportions, but many of the miners are now returning to 
work, and itis probable that others will follow before long. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE has been a little more confidence during the week in con- 
sequence of it becoming more definitely known how the district 
stands with respect to the most recent of the Cleveland, or rather 
west coast, troubles. On Monday a local firm,.G. W. and 
‘Co., steel forgers and rollers, of the Carbrook an ole Rolling 
Mills, Tinsley, filed a petition in the Sheffield Bankruptcy Court, 
with liabilities amounting on the joint and separate estates to 
nearly £40,000. The partners are Mr. G. W. Dyson and Mr, 
George E Hodgkinson, the latter of whom is understood to have 
lost money through the failure of Mr. J. B. Walker, iron ship- 
builder and aay “wd agent of Middlesbrough and Barrow, The 
asse's of Messrs. Dyson are stated to be something like £10,000, 
The creditors of Mr. Walker met at York on Thursday last and 
resolved upon liquidation, the liabilities being about £40,000. Mr. 
Walker had been the ship’s husband for a line of steamers which 
are, for the most part, owned by Sheffield shareholders, and the 
latter having felt it necessary to depose him from that position, he 
has felt compelled to petition the court with the result just 
recorded. It is expected that two or three further failures will 
shortly take place here from the causes alone indicated, but up to 
the time of writing there are no rumours affecting any firm of 
consequence. 

In hardly any department of the iron, steel, or hardware trades 
has there yet been any change of importance during the week. 
Pig iron remains very quiet owing to the dull demand and the 
heavy stocks held in Scotland, Cleveland, and elsewhere. There 
is a tolerable inquiry for special foundry goods for ar and iron- 
works, or engineering purposes, and a slightly better for some 
classes of constructive ironwork, but when these are enumerated 
the list of favourable items in the ordinary trade is exhausted. At 
the larger establishments there is a fairly good production of boiler 
plates and ship plates, both of steel and iron, not to mention 
armour plates, but for miscellaneous railway requisites the call is 
exceedinzly limited. A few lots of steel rails continue tobe worked 
off, but it is an admitted fact that in nearly every instance the 
profit is somewhat problematical. 

The Bessemer plant at the leading -works, however, is fairly 
well employed in the output of ingots for various purposes, 
some being m into rails, axles, &c., and the balance sent 
Aang = district as forgi ~~ eee ates made use 

e cut manufacturers for e ing purposes, 
* middles ” suitably sawn up for, re-rolling realising from £6 
evtah: tn tereee, seabed’ Geewtageaeth Gaaktdhas te 
gro in favour, an itional di ment is put before the 
cast steel manufacturers, who are at the present time suffering 
most severely from the current depression of trade. Even the 
highest classes of cast steel move off very slowly, and commoner 
descriptions can hardly be got rid of on any terms, The American 
market is practically closed, only fine qualities, namely, clock spring 
sheets, bevel sheets and plates, special tool steel, axe, shovel an 
plough plates, being now sent across the Atlantic, and those in 
exceedingly limited quantities. 

The file trade has grown rather brisker during the last few 
weeks, and I hear of a few good orders having been placed in the 
hands of a couple of leading edge tool houses. 

The annual re of the directors of the Sheepbridge Coal and 
Iron Company, Limited, isa document of much interest, the con- 
cern being one of the largest in this part of the country, thecapital 
being £554,000, of which £330, is already called up. The 
directors say, they ‘‘regret that they have again to report a year 
of unrelieved gloom in all the branches cf the company’s business, 
The falling off in demand has continued throughout the year 
unchecked by the rapid and continuous reductions in pri cul- 
minating, so far as the iron trade is concerned, ma depth of depres- 
sion unprecedented in its history. Contracts secured in the 
previous year enabled your directors to make a distribution on 
account of dividend in February last, at the rate of 10 per cent. 
mes, but during the second half of the business year it has 

impossible to-secure orders to keep the works in operation at 
remunerative prices. Owing to the strike of the colliers, lasti 
over eight weeks, almostall of the company’s works were ata stand. 
still during the last quarter, entailing a heavy loss and nt 
the year one of six months,” They then proceed toremar 
that wages. especially when taken in connection with the shortened 
hours of labour, remain at a scale totally incompatible with the 
existing state of trade. The balance-sheet, however, they think 
satisf: under the circumstances, showing as it does a clear 
+ of £1,8883, after making all suitable allowances for bad debts, 
iations, &c., and without touching the reserve fund of 
£100,000. The dividend recommended is at the rate of 8 ‘per cent. 
Tengwith h meashedndepthrcl'ap wa — om le oe 
ith has a rt) ir of new blowing 
engines for the blast furnaces have jot been pul down by the 
Lilleshall Company, and are exceedingly powerful. ; 

The annual report of the directors of Henry , Son, and 
Company (Limited), Methley Collieries, Normanton, is a somewhat 
more cheerful document, showing as it does a profit of £26,108 
daring the financial year, a result to a great extent owing to the work- 
ing of the steamers of the Yorkshire Coal and Steamship Company 
in the direct export coal trade of this company. Out of the profit 
m:ntioned, the directors recommend a dividend at the rate of 5 per 
cent, They-also state that the several new ‘‘ winnings’ are going 
on in a favourable manner. 





The coal market is still well supplied with all classes of fuel, but 
te cold and wet weather of the few days has createda a 


noticeable improvement in the inquiry for house coal, 

has ced’ a marked impetus, and the London buyers 
who are in the district are endeavouring to secure all can 
prior to September 1st, when it is announced some of the coal- 


a 


deavour to secure an advance. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THERE has been no real improvement in the condition of the 
North of England iron trade during the past week. Prices of both 
nny Somenpis eek heme els 
ys ago, but business is very m only 
purzhase on account of absolute requirements. There is little or 
no probability of any change in the situation of affairs in Cleveland 
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until the disquietude créated by the recent and pending fail 
given place to a more ete settled feeling, and so far from 
any sign having yet been made in this direction, affairs are becom- 
tag sryeen en Sernten Sa ‘every day. 
_ It is now understood that owing to the attending the 
of the affairs of Thos. Vaughan and Co. 
—the unseeured of the bank, having conflicting interests in 
the matter—it has been determined to file a petition in liquidation, 
which will y lead to'a realisation of the estate. The estimated 


value of is a million and , against only 
£800 Tinbilfties, bat it is obvious roth yr gaat time it 
will be impossible to realise anything like the normal value of the 
‘concern. 

Messrs, Swan, Coates; and Co., who are owners of four blast 
furnaces‘at’ South Bank, and ironstone mines near Skinningrove, 
in Cleveland, have determined ‘to file a petition. The liabilities are 
said to be more than £200,000, and the failure of the firm is 
attributed to losses sustained by other failures and the depressed 
condition of trade. 

Another failure has just been reported. It is that of the Lack- 
enby Iron Company, who are the owners of four blast furnaces 
between Eston and Coutham in Cleveland. The principal partner 
is Ty Elwon. ‘The liabilities are understood to be very heavy, 
and the estate will be liqui Petitions in liquidation have 
also been filed by Messrs. Charlton and Go. and Mr. R. H. 
Charlton, who arranged at a meeting of creditors held only a few 
days to pay ten shi in the pound. Altogether it is calcu- 
lated that the failures of the last two months in the Cleveland 
district will represent liabilities of net less than £2,000,000. It is 
almost needless to add that this state of things has tended to 
shatter all confidence and create feelings of consternation and 
anxiety to which the Cleveland district has heretofore been a 
stranger. Forebodings also are not unreasonably held that the 
worst has not yet come, and that fresh disasters are impending, 
although I do not believe, from my acquaintance with the position 
of other firms, that this apprehension will be justified by the event. 
On the contrary, I firmly ae that things have now reached that 
worst point at which they proverbially begin to mend. 

The miners of Northumberland, after again voting on the ques- 
tion of whether they should adopt the Welsh system of being paid 
only for the round coal produced, or agree to refer to arbitration 
the alternative claims of the owners for a reduction of 20 per cent. 
in wages, have agreed by a majority of 151 to 122 lodges to the 
latter course. They have named Mr. Lloyd Jones and Mr. T. 
Burt, M.P., as arbitrators, while the arbitrators for the owners are 
Mr. G. B. Forster and Mr. J. B. Simpson. The umpire is not yet 
chosen, nor the date of the meeting. 

The arbitrations relative to the proposed reductions of 15 per 
cent. on underground labour and of 10 per cent. on above- 

und labour, have taken place this week before Mr. J. G. 
haw Lefevre, the umpire for the coal-owners; the arbitrators 
were Mr. W. Armstrong and Mr. H. T. Morton, and for the miners, 
Mr. Lloyd Jones and Mr. W. Crawford. The case submitted by 


lures has 





the owners showed that the net average realised price of all kinds 
of coul vended in the country in the month of June last was 
5s. 814d. per ton, as compared with 5s, 2°13d. in 1871. The court 
adjourned, after the owners had presented their case, and the 
miners had replied, and it was a: ed that the case should be 
concluded on Thursday, after which the arbitrators and the umpire 
will meet in London to consider their award. On Wednesday the 
' cokemen’s case was considered, the arbitrators being again for the 

owners Messrs, Armstrong and Morton, and for the men Mr. J. 

Jeans and Mr. J. J. Wilson. The case submitted by the owners in 
| mo oye of their claim for 10 per cent. reduction showed that 

while that was the amount sought for, the present relative ratio 
of wages and prices as com with that of 1871 entitled them to 
a reduction of not less than — cent. It was shown, moreover, 
that the present selling price of coke throughout the country was 
within 9d. to 1s. per-ton of the range of prices in 1871. 

The present condition of the coal trade is really much worse than 
it has been at any time during the last fifteen or twenty years, 
although Mr. J. W. Pease informed a recent committee of the 
House of Commons that for the twenty or thirty years previous to 
1870 the profits realised in the Durham coal e did not average 
more than 5 per cent. on the capital invested. Itis, in fact, only a 
very few firms that are now making profit in the coal trade, the 
great majority having the utmost diffioulty in holding their own, 
while not a few are incurring serious loss, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuovucH the depression in the iron trade continues to be felt 
very severely, it is so far satisfactory to note that in the course of 
the past week there have been some signs of renewed activity 
observable in the market. This has been no doubt partially owing 
to an improvement in the foreign demand, which has made the 
shipments bulk more largely than for many weeks past, and for 
once show a slight increase over those of the same time last year. 
Stocks are, however, still on the increase, both at the works and 
the public stores. About the middle of last week the quotations 
of warrants fell to a lower figure than they had ously stood at 
for a period of four years, but there has since been a slight rally, 
and some appearance of strength in the market. Business opened 
on Friday at 55s. 10}d., and in the course of the day transactions 
were effected at 55s. 9d. On Monday the market was very brisk, 
there being a sharp reaction to the extent of 6d. on the rates of 
Friday. In the afternoon 56s, to 56s. 3d, cash and fourteen days 
were obtained. The tone was quiet on Tuesday, with business at 
56s. 3d. to 568. 14d. The market was very idle on Wednesday, 
with no cash business reported. To-day (Thursday) 1000 tons 
poet hands at 56s. month open and cash, and the market closed 
8 y. 

On makers’ iron there have been some slight alterations, in some 
cases upwards and in othersdownwards. Coltness, No. Limproved 
6d.; No. 3, declined 6d.; Langloan, No. 1, a. 6d.; Carnbroe, 
No. 1, declined 1s.; No. 3, 6d.; Monkland, No. 1, rose 1s.; Clyde, 
No. 1, improved 1s.; Govan, No. 1, rose 1s.; No. 3, declined 6d.; 
Calder, No. 1, improved 6d.; No. 3, declined, 1s.; Glengarnock, 
No, 3, fell 6d.; Dalmellington, No. 1, declined 1s.; Shotts, Nos. i 
and 3, improved 6d. each ; Kinneil, Nos, 1 and 3 rose 6d. 

The shipments of pig iron from Scotch ports for the week endin 
26th August proceed | to 10,550 tons, showing an increase of 31 
tons as compared with those of the corresponding week of Jast year; 
but since Christmas there is a total decrease on these exports 
“the imports of Middlesbrough pigs at th for the week 

e im 0 esbrough pigs at Grangemouth for the wee 
were 3663 tons, being 797 tons less than in the corre ding week 
of 1875, This is the first time these imports show a decrease for a 
long time, and for the period of the year which has passed, they 
exhibit a total increase of 43,653. 

L observe from the returns in the harbour-master’s books that 
there‘is a remarkable eons, bog in the exports of iron manufactures 
from the Clyde within the few weeks. The shipments for last 
week embraced mill furnishings to the value of £1803; machinery, 
£1000; and a steam launch £246 for Calcutta ; 621 tons of railwa: 
materials, £2930; and bars, £154 for Monte Video; machinery, £1200; 
castings, £225; and other manufactures, £500 for Port Natal; 
and See ae £1000 castings, £22000 

ipee and tubes, £900 galvanised iron, an miscellaneous. 

early every branch of the manufacture, with the exception of pipe 
Sounding. continues slack. 

Little orno improvement can be noted this week in the coal 
trade of the West of Scotland. Last week’s shipments 
11,5110 tons, of which the heaviest cargoes went to Canada ; but 
the ships of the Quebec fleet are now all and if a better 
demand is to come it must be looked for at home. It is so far 





satisf to learn, however, that several foreign orders 
bave been booked of late. Goalmasters find necessary to cut 





late Galiverien 
a little firmer, though prices have not advanced. Fears are enter- 
tained that ed? mage activity may not be of long duration, as 
the foreign trade, which has undoubtedly for some time been 
exceptionally good, though prices have been low, must diminish in 
extent as the autumn advances. The i d demand is not 


industries.remain in a very backward state. 

A very unsatisfactory report was presented to the shareholders of 
the Omoa and Cleveland Iron and Coal Company, whose annual 
meeting took in the Accountants’ H Glasgow, on 
Wednesday. T is a deficit on the ”s transactions of £8440 
after crediting the revenue with up sof £4000, taken from the 
reserve'fund. The loss is attributed to the foreign transactions of 
the ne having turned out badly, and to the dulness of the 
trade in and iron. A new of management was recently 
appointed, when it was resolved to limit the operations of the 
company for the present to the output.of coal and the manufacture 
of bricks, and the directors charge the loss which has been sus- 
tained to the mismanagement of the late board. The meeting was 
of a somewhat stormy character. 

The directors of the Benhar Coal Company had a rather better 
account to give of the’: proceedings at the half-yearly meeting 
held the other day at ‘4dinburgh, though they also complain of the 
depression in trade. ‘+ was resolved to pay an interim dividend 
at the rate of 6 per cer’. Mr. Henry Aitkin, coulmaster, Falkirk, 
who presided, said that the abnormally high prices which prevailed 
from 1872 to 1874 caused more by a disorganised labour marketand 
speculation than by an increase of trade, icd to many 
new collieries being fitted up, and iron works built all over 
the world. * These for a time were consumers of both materials, 
and so stimulated still further the rise in prices. There was thus 
“were an altogether unnatural market, which soon gave way 

rom want of demand, and now we had many collieries and iron- 
works idle or partially so. Undoubtedly there was, he said, a great 
demand still for bth coal and iron, but not one sufficient to take 
up the whole that could be produced. There was, therefore, now 
a struggle in the different countries as to which could produce the 
most suitable article cheapest. Unfortunately this country was 
not in so good a position to compete now as it was in 1870, because 
our hours of labour were now much less than they were then, and 
in many cases also less work was done per hour. He stated that 
at Benhar recent borings proved that a considerable area of No, 1 
coal existed where it was not known to be when the company was 
formed. The quality was excellent, and two pits were being sunk 
to it. The opening up of the Niddrie fields was being prosecuted 
with the utmost energy, and a great amount of parrot coal had 
been cut through and was now ready for themin+rs to work. The 
report was adopted, and it was resolved to call up £1 per share of 
additional capital. 

The Vale of Clyde Tramway Company, having obtained an Act 
in the past session of Parliament authorising them to use mechani- 
cal power on the Govan tramways, subject to the approval of the 
Board of Trade and the local authorities, are about to make trial 
of three different motors, including the compressed air car of Mr. 
oe with the object of approving and adopting one of 

em. 

Two hundred operative masons are on their way from New York 
to the Clyde, in the State line steamer Pennsylvania, to be 
employed by Messrs. John Coghill and Son, builders, Greenock. 
oon importation of labour is occasioning much comment in trade 
circles, . 








WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 

THERE is little of interest to note this week in connection either 
with coal oriron. In the matter of coal there was a falling off last 
week in exports to the extent of 15,000 tons from the whole 
district ; still the total sent was a tolerably good one, Cardiff ex- 
porting 75,000 tons of coal, Swansea 15,000, and Newport 11,000. 

In the matter of patent fuel, the iarge quantity of 5000 tons 
was sent from Cardiff alone, and Swansea — 3000 tors. 

At several of the collieries in the Swansea Valley, where there 
had been a slight ane between the coalowners.and men, 
the differences have amicably adjusted ; but in one case— 
that of a colliery belenging to the Landore Steel Works—the:men 
remain out on strike. 

The only saving clause to the coalowners is the largeness of the 
output, of which is cleared, so that, though only a fractional 
profit per ton is obtained by them, still the e total yields in 
most cases a substantial return. The policy of clearing off the 
finest'samples of 4ft, at such a marginal —. is questionable, but 
there is no alternative if the pits are kept open. I noted ‘this 
week that some of the anthracite collieries are doing well with 
their consignments of malting coal to the eastern counties. 

As regards house coal there has been a considerable falling-off in 
the output, the demand being so slight, except for best 
Several good house coal collieries are in the market, but buyers are 
tardy in coming forward. An interesting illustration of the 
remarkable advance which has taken place in the development of 
coal, is afforded by the statistics of the Nantyglo and Blaina 
Company. Like the majority of the ironworks a few years » 
their coal output was used in the manufacture of iron, oat 
sale of coal was a rare occurrence. In the year 1873 the entire 
sale was under 10,000 tons. In 1875 the sale was230;000 tons, and 
now it is at the rate of 300,000 per annum. is isan index of 
the great difficulties experienced by the old coalowners, who, having 
previously no rivals, obtained a much better rate than they are 
now able to get. The competition now is excessive, and mo.one 
can stand on ceremony when a large order is in question. 

Price of coal is stationary, but for a few qualities there is an 
especial demand, such as No. 3 Rhondda. Several valuable coal 
finds have been made of late. One of these, directed by a lady, 
Miss Maria Thomas, has taken place in the Glynagwn basin, which 
at one time was supposed not to contain any coal of value. Now 
@ pure seam of 4ft. 8in. in thickness has been discovered. There 
has also been a good coal find at Llantwit Fardre. 

The iron trade is still in its old deplorable condition - ae 
Glamorganshire, only 824 tons being sent away from Cardiff last 
week. Monmouthshire is, however, favoured, for last week the 
exceptionally large quantity of 6177 tons. went from Newport, 
Mon, Its destination was as follows : 1500 Quebec, 1400 Montreal, 
and the remainder to Heiiand, Spain, and Port Natal. 

The Landore Works ave engaged to supply ing for certain 
Government vessels of fair proportions, and at Neath some little 
impetus has been given to iron shipbuilding ; this:place formerly 
ee ee 


THE pressure in pounds square inch produced i 
fans is gestae equal tothe square of the = ars of the 
tips of the fan in feet per second divided by 97,300. 

Tue RoyaL Navy.—At great expense the whole of the training - 
ship establishment is tobe done away with after having been 
existence close upon 20'years. A coilege is to be built om shore for 
naval cadets, @ committee has oo to select a site 
for the new establishment. The which consists of 
Admiral G. Greville Wellesley (chairman), Captain G. _ 
R.N., Captain W. E. Gordon, RN., Dr. James Donnett, B.N., 
Dr. John Sutherland, R.N., and Paymaster G. Grandidier, will 
visit Devonport, Dartmouth, Weymouth, Portsmouth, Anglesea, 
and the Isle of Wight. 
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PRICES CURRENT OF IRON AND STEEL. 








Tae prices are corrected up to last bat it should be 
borne in mind in many cases makers are quote different 
ierms for special contracts. It is obviously im: to specify these cases 
ani terms, or to give more the et quotations and makers’ 
. prices. Readers should also refer to our letters. 

: PIG IRON AND PUDDLED BARS. 
So oTLaND— £04 £24 
; G.m.b.—No. 1.. «2 « 216 6| Glengarnock—No.1 .. 8 3 0 
No. 3 oo of 214 0 No.3 . 216 6 
Gartsherrie—No.1 .. 8 4 6 Eglinton—No.1 .. .. 216 6 
No.3 .« 217 0 No.8 .. o 215 6 
Coltness.—No.1 .. «- 8 7 6| Dalmellington—No.1.. 216 0 
No.8 .« o 216 0 : No.3... 214 6 

eepemenaih “1 ee .4 . At 

Langlon—No.i.. :. 8 5 6| SUT OMe a STs 

See oe 216 0 * As Grangemouth. 

Carnbroe—No. 1 se »«- 218 6 

No.8 .. e 215 ©! Shotte—No1.. .. . 3 6 6 
Monkland—No.1.. «. 216 6 No. 8.0 cc of 217 6 
No.3 2.6 o 214 6 At Leith. 
Chapt hoo <>. 8 @ 2) Smi-Bad .. . 29-0 
oo ae No. 8 eo 214 6 
Clyde & Quarter—No.1 218 0 P 
hn t Ges tang ne 
— © , CLEVELAND—Prices at works— 
deliverable alo at. 6 a 8 eS 
Govan—No. 1 we oo of 218 0} No.2... oc of of o 2 7 6 
OS. ws wo BUM 6 No. oo of 3 6 O 
At Broomielaw. No. 4, foundry oo oe 2 4 0 
Cakder—Not.. .. w 8 5 0] Hoginw vv 3 FS 
O. Bee ef oe v 
At Port Dundas. Thornaby .. .«. « « 0 0 0 
; Messrs. Botckow, Vaucnan, & Co.'s net prices, f.0.b., are, for No. 1, 
; £2 lus.; No. 8, £2 83. 6d.; No, 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
+ £aa £84 
i Wates—No. 2, f.0.b., Newport... ee « 3 ‘ 6tc0 0 0 
Forge (at works) on oe 212 6to8 0 0 
i Common pig (at works) ee . : 2 6to0 0 0 
$ Best native ore (at works) .. 215 @to0 0 0 
- Both, Davenport, delivered in Aberdare. 
2 DensysHirne.—No. 1, at Sheffield ee - 214 Ot0217 6 
0. 3.. oe oe oe « 2 7 6t0o210 0 
Lancasuire, delivered in Manchester.—No. 3 216 0to217 0 
on No.4 215 0to0 0 0 
KH. Messelmoun”’.. 510 0to0 0 6 

Mesars. Wartwe.t & Co.'s Stockton net prices (on trucks) are—No. 1 1, 
£2 —s 0d.; No. 3, £2 7s.; No. 4 Forge, £2 4s.; “‘@ Thornaby” No. 4, 

an EMATITE, | at works, = >. for prompt cash. 

Millom “‘ Bessemer ‘eo oe oe ee eo 812 6 

Ne o oe ay oe « 810 0 

y No. 3 .. ee oe oe » 2. 8 
Ordinary No. 8 .. oe o ee eo 8 7 6 

} No. 4 .. oe oe oe - 876 
4 No. 5 .. oe oe oe Ee ee a 
Mottled * oe oe oe e ee - 9000 

White.. +* se oo o oe oe - 000 

Maryport Hematite—No.1 .. ° ee es « 810 0 

No.2 .. oe oe oe o 876 

No.3 .. oe . oo . 860 

a No.4 «. ee ee oo eo 840 
i No.5 «. ee oe a o- 840 
i ‘ Mottled and white. ee ee eo ee o 8 40 
‘ ** Bessemer "—No. oe ar ee eo 810 0 
No. o o o- oe - 876 

No. 3 ee ee ory oe oe 8350 

Puddled Bar— . 

Waves, —At works oe e o «+ £5 6 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. na (24 dis. for cash).. . 910 0 
Grascow, f.o b. oo oo «- £7108, 04. to8 0 0 
MIDDLESBRO’, at works £7 5s. Od. to710 0 
Fox. Heap, & Co. (at works, cash less 2)— 
wg tatbsi, sa Cant A) .. *e ee - 750 
i Mast plates (-*..) Bs es “tad ee. @ 

Boiler Plates— 

“* Warrincton,” to 5 cwt. “ag os oe - 10000 
Do. best best ee o. ee + 1100 


peo treble best .. 


13 0 


0 


2 por t. discount for cash. The Pearson and Knowles Co.’s prices 
of ished i es include delivery at station in Liverpool, Manchester, or 
Warrington. in lots of not less than 2 tons, or free alongside at Liverpool 


a lots of 10 tons and upwards. 


4 Bow.ixo & Low Moor, terms in each case 2} dis. for cash in pay- 
{ ment of monthly accounts, or 1} per cent. dis. for cash in lieu 


of three months’ bill. 
Under % ewt. each 


2j cwt. and under 3 cwt. 
8 cwt. - 8} cwt. 
33 cwt. pas 4 cwt. 
4 cwt. a 5 cwt. 
5 ewt. = 6 cwt. 

6 cwt. 7 cwt. 


? ewt, and’ upwards 


Plates exceeding 6ft. wide, “Qs. per 


taper, extra per cwt. 3s. 


o ee percwt. 1 4 
o o oe - 16 
o ee ee - 18 
oe ee oe « 110 
oe oe oy « 118 
oe o ory - 116 
ee oe ee « 119 

oe 22 

ewt. extra. 


The Low Moor Co. deliver in London 
at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per tonextra. £ s. 


cocooocoeocsn 


: Hammered and 
i . equered plates, and all plates differing from a square form or regular 


Taytor Bros.” boiler ag 6d. per cwt. less; their 


Bowling and Low Moo: 


“* Monrmoor” best, to 5 oat, to 4ft. 6in. wide, and to 


30 superficial feet, per ton at works . 


Best best 


Best best best, to 4 cwt. . 


Special, toScwt .. 


Usual extras for overweight, sketches, &ec. 


Barrows & Sons: 


Best, per ton short, at works 
Best best 


4 Best charcoal. ° = 
; Barrows & Sons 
B.B.H. Bloometd +? eauaaa 


x4 Best ct beet plates 


CLEVELAND 


Fox, Heap, & Co. (at works, cash less 2})— 


Boiler shell plates Got OILE R) 


Flanging plates 
Do., special quality 


: Giascow, £.0.D. oe ee 
4 Angle Iron— 


Bow inc & Low Moor (terms as above). .. 
Land T iron, not exceeding ten united inches oe 

‘or each additional inch extra per cwt., 1s. 
4 Wanamoros * "—less 2} per cent. for cash—from 1 


AA 

( BOILER ) 
(AAA) 

Waxes, at Aberdare—Coke Bee « ee 


i by | by } to 34 by 34 per ton ee oe 

Boek beilat da. 4 in ee 
' Wuitwe xt & Co. (less 2} discount) Per ton’ oe 
Best best boiler mat a 


. to 


per cwt. 


“ Monmoor ” (at the works) up to eight ‘united ‘inches 
Best de. 


Best best do. on 


- oo ee 


iron, as above, 10s. extra. : 
Angle aa T bars, Sin. to 9in., 10s. extra. 
9in. we » 20s. extra. 


CLEVELAND 


EARL or DupLey (terms as below) :— 


£6 10 


to 


Round Oak,” not exceeding 8in. — Single best 


Gtasoew, ~ aa oe 
Bar Tron- _ 


oe - 


Bow ine, Low Moor, & Tavior Bros. (terms as above). 


Flat, 
Do., 83 to 5 owt. ee 
Do., 5 ewt. and upwards 





per cwt. 


terms 


coo O& 


eooo ooo 


O10 Oo th 


i 
~oosd 


10 


2 


moo” 


eocoo ooo ooo fo 


occ f& o 


on 


eocooooo © 


esoocoo 9& 


coom 





Flate— 
. l}in. by fin. and be png 
» ‘under to o 


Squaree—} 


a a 





” Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 2s. 
Best bars ani rods, extra per cwt., 38, 


“‘ Mowmoor,” at the works, per 
Bars, jin. to 
Best 


best” ” ” 
Rivet iron, usual sizes... .. ” 


Grascow, f.0.b. 
Barro 


Usual extras, ~ 


ws & Soxs, at works, per ton short : 


B.B.H. bars 
best angle iron 


- 


‘All other deserij ions in 


pti 
EARL OF Dup.ey, 24 dis., f.0.b.,, at Round 


“* Round Oak,” rounds ’ up to Sin. 
” ” 


” 


” 
” 
Rivet iron—Single best’ .. 
Treble ,, ee 
On 


Merchant Bars— 


- 


le best 
Dout 
Treble 


“ WARRINGTON ” (24 dia. for cash) per 


ton— 
Flats, from lin. to 6in. wideby jin. thick and upwards 
in., best 


Rounds and  Spignane from }in. to 3! 


Do., treble best 
Deliv very 


Crown quality 


Rivet iron :. 
—- quality, “‘ Thornaby”. 


” oe 


Best best 


Wa es—Tredegar Iron Company, , f.0.b. Cardiff or Newport 
Cardiff 


No. 2 bars, f.0.b. 
ae ee 
Shee 


« 


‘prices as above. 
Warrwe tt & Co., f.0.b. (25 dis. for cash), per ton— 


ton— 
Sin. round ond square, or to Gin. flat 


a 


- 


For each bin. les less than iin. wide extra, 108, per ton. 
and upwards 


separate orders of less than 5 ewt. per ton extra, 
Waxes, at College Works, Cardiff—Coke bars, best 


- 


*e 
- 
> 


- 


*‘Sfoxwoor, ” to ™ long oy -. » w.g., per ton at 


De, best 
Do., best best 


Barrows & Sons — 
B.B.H. sheets . ° 
best do. 

best best do.. oe 
E. P. "eW. Ba.pwin, at works: 
“Severn "Singles to 20 w.g. 
“« Wilden ” Re “ B ” 
” 
” 
” 


” 


“BB” .. 
“BBB” 
id 


B 
“EB” .. 


- 


Usual extras. r ne 


Doubles to 24 w.g., 80s. ; and. 
Trebles to 27 w.g., 60s. per ton, extra. 


Charcoal Tin—Best “ E P and W B” 


1 6 
Messrs. Baldwin's terms are 2} dis. “for cash on 10th of ‘the month 


following delivery. 


PEARSGN & Kyow es Co (terms as above)}— 


"Singles, to 20 w. 


Doubles ov 
Trebles 

Do. 
Best doubles 
Best trebles 


Terms, 2} dis. for cash on 10th of the month. ‘Orders of 2 to 


Best singles, "as above 


per cwt. 


oe 


~ 
Raaadcanms] 


Od hel 


CAAKSONASS AwWwoO 
@ecoooo ooo ooSoo 


co o ocoooom 


cos sooooe 


~ 
councooooo 
ooo 


ict 
co o Pooascooooo 


cooseo oco 


coco 


£ 8. 
g. perton 1010 0 
Best, 10s.; best best, 30s. per ton extra 
Crowrner Bros & Monoan (at works 
Coke Tin—NSingles, to 20w.g., to 12Uin. by 36in, p. cwt. 

Doubles, to 24 w.g., to 96in. by 36in. 

Trebles, ‘to 6 w.g., ‘to 84in. by 33in... 

Charcoal Tin—Singles, as above 


and upwards, for shipment free in 10 cwt. cases. 


® 
» 
p 


15 
17 
19 

0 


BO Bo 8S 8D Ot 
ecovooocoo 


2 
4 
5 
7 
9 
ns 


J. Trxy, Bristol, delivered in — 2} dis. forcash— £8. d@ 
Doubles .. oo oe - oe «- 1110 0 
Trebles . o oe 13 00 


Wates-—Treforest T in-plate Works— 


Charcoal tin (at C: 
Lydney : — tin, IC.. 
Ter 
Coke: tin 


Swansea oe 
Engine iron— 


- 
oo on 


iff), per cwt. 


-- £019 6 at works, 
£1 in London, less a 


3 
oo 
1 0 
018 


6to 000 
Oto 00 0 
6t. 000 
6t 100 


KirKsTA.y Force Co. pea cold blast, pig, refined, and selected). 
P r 


lain bars, rolled, viz. Per ton. 
£a £4, 
Rounds, from fin. to 6in. diameter .. +» 20 Oto 22 0 
Squares, from in. to Sin. 20 Oto 21 0 
Drawn hammered bars, as above, nated ton extra 1 6 
Rivet iron oe «- 20 0to 22 0 
Angle iron, \pin. to 4in. . «- 20 Oto 0 0 
Forgings—Plain shafts under 5ewt, :. «+ 20 Oto 0 0 
a oo, weeamt .. = Raw ee 
po » 2ecwt. .. . 2% Oto 0 0 
a eo 30 cwt. .. « 30 Oto 0 0 
40 cwt. 34 0to 0 0 
Plain shafts, ‘above 50 cwt., prices according 
to weight and dimensions, 
Piston rods, under 5cwt. .. ee oe 22 Oto 0 0 
ai % l0cwt. es «- 26 Oto 0 0 
20 cwt. o e- oe 30 Oto 0 0 
Cranks, under 5ewt. .. ee oe « 27 Oto 0 0 
v0 »” ld cwt. oe - «- 380 0to 0 0 
ovo » spews: op ee oe eo 84 Oto 0 0 
Wewt. o oe « 87 Oto 0 0 
Crossheads, under Raed os oe ee = Oto @ 0 
Oto 0 0 
"all other uses uneites to ‘pattern and. weight, 
Wire— 
Wauirecross Wire & Iron my delivered in Liverpool. Terms 2} dis. 
ww drawn telegraph, in long lengths, 
Best best galvan ee oe perton £8. 4. 
Oto 6 oo ee oe ee ee oe eo 1F 5 O 
7to 8 oe oe oe o o 18 5 0 
9 ° oe ee oe oe - 1900 
10 oe - oe ee oe ee +» 1915 0 
ll oe o oe . o- oe « 20 5 0 
12 o 21 5 0 
ray annealed drawn fencing ‘per ton 
Oto 6 ee ee oo oe ee + 1110 0 
7 oe oe ee “eo oe e e 12 5 0 
8 - oe oe o or oe « 13 00 
9 o o- oe o oo +» 1310 0 
10 ee oe oe . ee oe + 1410 0 
il oe oe - oe o - « 15 0 0 
12 oe ee oe oo es oe «» 1510 0 
Dipping in boiled oil 5s. per ton extra. 
Best galvanised do. per ton 
Gto 6 oe * ee ee ee ee «» 1510 0 
7 a a oo ee oe oe - 165 0 
8 ee ee oo « 17 00 
Tae Pearsox & KNOwLEs. Co. 
Dallam ” fencing, Nos 0to4,B.W.G. .. « 810 0 
Nail Rods—G.aseow, f.0.b. oo oe o TUto8 0 
CLEVELAND ee o oe oe 615 to7 
Nails— 
Warrecross Wire & Iron Co. 
—— a a Points de ~—_ per 112Ib. :— 
10 1 13 16 06«O«17,ss«dS 


14 
yo 19 15/6 16/3 17/0 17/9 189 19/9 21/0 22 ' 
Packing in casks 1s, per cwt. extra. 


6 246 26/0 29/0 


lst quality (per ewt.), from 
2ni quality .. 


Copper— 
Chili bars . ee ee oo ee es perton.. it io “ 
B.S. saiiie® eo tae. eb cap ees Red nee 
Tough cakes or bars ome a eee NS oe 
Tin— e 
as en ee ee a 
Oe ee ree, 
Best English soft pig .. oe ee oo ee ee 2112 6 
“ Panther” ee oo oe oo ee o eo. 000 
Antimony— 
Regulus star oo - o o o- o {5 : 4 
Spelter— ' 
Silesian .. ee oe oe oe oe o 2300 
Engiish 2. 0. so co oo owe we f 8 8 
Quicksilver .. . +» per bottle { FY . 
Phosphor Bronze—Bearing metal perton . + 112 0 0 
Other alloys £120 to 140 0 0 


er 
Castings according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 
Zinc Sheets, for paper glazing (polished) — 





Rails—G.asoow, f.o.b. pombe Hes HM 
Waxss—Tredegar Iron Company tw 610 
f.0.b. Newport or Cardiff. 
a yg tpt YY 
For ae i o 7 0t00 0 
Bridge railo to 0b. por yard run 
POE recy ; 6126to 0 
Fishplates ‘works: any section 
(Owen o- 710 to7 12/6 
Railway Chairs—Gtascow, f.0.b.. oe =e 4 000410 
Pipes—Gasgow, f.0.b... «. ee oo =—Cl ee 6 OMOT SF 
STEEL. 

SHErFrigELD—At works— £en.4a £8. 4, 
Spring steel oo o ee « 1510 0to20 0 0 
Ordinary cast rods ee oe oe o 14 0 O0t0o% 0 0 
Fair average steel oe ee ee o- 24 0 Oto 82 0 0 

eo = oe wei 85 OHO 65 O O 

Second-class tool. . . o oo o 2 0 0t045 0 0 
Best speciai steels ee oe «- 500 0t0 70 0 0 
Fine rolled, for clock springs, &c. .. .« 60 0 0t075 0 0 
Rails—Siemens (at works) .. ar oe 9 0 0t0 950 
er, mary .. oe + 710 0t0 800 

superior .. *° « 8 0 Oto 810 0 

best .. oe . « 90 0to 9 2 6 

Va, £84 £84 
Rails, f. ie, yom alee o 8°0-0t0 8 7 6 
Rails, sat works (, on oe « 717 6to 8 2 6 

oe + 710 Oto 717 6 
Best, ! from 40 lb. per yard, at works 
(Davenport) .. oe ee oo - 8 2 0to 8 8 0 
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PRICES CURRENT OF MISCELLAN EOUS METALS. 


ee oo eo ee 41s. to 47s, 
oe ee «» 358. 6d. 


eo ecoseeoso ovawsooes oO 












ee 
ecococoucssoaumcse wouccosa 


~ 
J 
— 





cococeen 


Ab 
fa Ge 
? 





~ 
Gg 























Mahogany and Furniture Woode— 


af sessess 
eatteattite.,: cocceomooooor 


For Engravers ee ee ee ee . oe 87a. 
G. Daum, Cologne and London. 

PRICES ere tt OF COAL, COKE, OF IL, &c. 
Coke— ad £8.d £84 £64. 
Cleveland, wudnt 10 0..0 12 0 London—Best .. 0 00 0 0 
Derby: shire .. 0130..0 00 Other sorts .. 0196..1 0 
Wales + © 96..0106 | South Yorkshire—At the pits— 
Best Rhondca— Best ord: ro a 0120 016 
No. - 0120..0136 oom 0 90..0 11 
Senin ahiile 0 €6.0 00 Black 0 80..0 6 
Sheffield .. .. 0150..6180 Wales, allat pit 0 00..0 0 

Coals, best, per ton— Steam(less24).. 0 638..0 7 
Birmingham 013 0..0 15 6 House .. .. 0 6607 
South Durham., 0 5 6..0 10 6 Small steam « 0 29..0 8 
Derbyshire— Do. bituminous 0 20..0 2 

Soa 0140..0160|Lard .. .. .. 64 00..0 0 
Convei e- 0110..0 00 | Oils, tun— 
Other sores 0 90..0110 , pale.. .. 34100..0 0 
Slack os of 0 80..0 50 Bro «+ o¢ 29 10 0..3910 
Yel. totinged.. 31 0 0..33 0 
a ~ er 24 50..247 
coal,perton 0 70..0 90 ba Gallipoli 0 00..0 0 
Main ba 0 53..0 68 ish «. «2 0 00..0 0 
Splint ,, 0 56..0 76 4 “ - 89 00..0 0 
Dross ” 0 09..0 80) Rangoon engine 
P beet BES c Price ont 0 86..0 0 
0.—, gow— 0.8), per 
Household, per Repent | ” L 
ahewt, deta to 13 3..0 15 9 ae ne" {88 5 0.88100 
0., whol e, oe «¢ 3619 0..36150 
r ton. =) ie Foroign pale :. $8 0 0 89 0 0 
_— oo ee 80..9 89 Brown .. « 0 00..0 00 
ieee 80..0 99| Sperm, body . 0 $0.0 00 
Wishaw 0 70..0 76 e, South? 34 10 
Smithy .. .. 013 6..0 139 pale .. f 0..85 0 0 
Brown .. .. 29 00..3000 
Lancashire (Wigan oy prices)— E. I. + 23:00..000 
Arle 10 0..0 11 0 Yellow .. .. 82 00..3400 
— rton aft 0'88"0 80 ghey - « 80 00..5400 
mace 66..0 76 t. etersbur 5 
Bu 1 12 0 560 60 new ©’ f 52 15 0..58 0 0 
Blac! co of 0 86.0 46 . e. 50 10 0..5100 
PRICES CURRENT OF TIMBER. 
1876. 1876. 
£8 £6) Per Petersburg standard. 44 45. 
310 4 4. Quabes, Sed dow 
- 40 51le| ist 
3 5 410) 
- 80 40) 
- 215 8 3) 
21a 3 15) 
3 ° 310! 8t. Joh e 
Swedish « 2 5 215) ove Seotia and . 
Swedish and Norway balks... 116 2 5|| — ward's Isle, spruce }s 

Baltic Quk Timber | United 8. plish'siee planke. 20M 0 

Meme! crown .. 510 8 © || Staves, per mille of 
+ 5 5 0 0|| Memel, crown ° 
510 8 0} ——! 016) 0 
506 o ba a ae acal coo oe © 00 

American | ani Jc, Beettin, lambro 150 0 160 0 

yards and a 5 0 Canad: standard 
vee vin ged and buliding.. Blo 4 0) "De. por 1800's jeces— nsnindnnting 
Yellow pine, ome cous 5 5 16|| Canadian, pui ° . 0 2310 
. 4 5 0©)|| Bosnia, single barre! 3 © 3110 
+ 315 4 0|| Wainscot Logs, cube— 
+ 8 40) te fe cy 515 610 
312 4 o| Brack 415 6519 
410 6 0'| Memel, crown. 415 510 
607 0} 815 45 
bec ‘ 510 Petersburg a 
el 
Det rewnth e E. isle 4 a Rigs, Dantaic, Memel, &ec.: - se * 10 
410 5 
000 
7 8 
8 0 lo 
2 3 
1 3 
8 9 
6 7 






Sop coencScoccoascumupwancaaaser 


oF cecoccococorace att?’ ° S22 F 
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Serr. 8, 1876. 


—_———— 


THE ENGINEER. 














159 








— 





EXPERIMENTAL STEAM GEAR FOR 38-TON 
GUNS. 


Since the successful experiments took place at Shoe- 
Lear age ihre rdep etal ong kiss gpagpenour ha steam or 
hydraulic auxiliary gear has a question of great 
interest. We may remind our readers that the position of 
matters connected with the 38-ton is as follows :~ The 
Elswick Ordnance have fitted the 38-ton guns in 
the ‘Thunderer with e del’s turret per in which 
working by hand power, if contemplated at all, occupies a 
very cabeedannde faa Colonel Field, the Superintendent 
of the Royal Carriage Department, has always advocated 
the opposite principle as the only sound one—that is to 
Sad os Se poimry dhdgns nih ha nppiiaiion of See 

as esign, wi ; 
or hydraulic gear as: an auxiliary of working the 
gun, although doubtless a much more powerful one when 
in good order. iage which was tried at Shoebury- 
ness was a pattern for sate gy was bua % 
manual on a traversing orm. e application o 
steam on kplan power to this is a difficalt problem, 
because the two main winches for traversing and running 
up and back are near the rear of the platform, and it is 
by to provide shafting, &c., not only to pass to the 
front of the platform and then to turn back along one side 
of it, in order to reach one of the winches, but to con- 
form to the changes in position consequent on traversing. 
To do this it becomes necessary for the front portion of the 
shafting to alter both its direction and its —— without 
losing its power of imparting rotation from the shaft at 
one of its extremities to that at the other. 

The principal features in the design of Mr. Butter, the 
constructor of the Department, are as follows :—The gear 
is led so as to act on two shafts which revolve continuall 
when the steam is applied. One passes up inside the left 
side of the platform, the other across the front. These 
shafts revolve idly until one or the other is brought into 
gear with the ordinary or working parts proper of the car- 
riage—that is to say, those by which it is moved by any 
power whatever, whether steam, hydraulic, or hand. Thus 
the longitudinal shaft is made to drive one of the main 
winches for running the gun up or back. The transverse 
shaft works the “rule joint” chain by which the gun is 
sponged and loaded. In each case the connection of the 
steam auxiliary gear with the carriage gear proper is made 
by means of a cone clutch. This is important as carryin 
out in every way the idea of Colonel Field, that the han 

is, under no circumstances, to be tampered with or 
sacrificed, but always in a condition to be relied on. Artil- 
lery officers, indeed, might naturally object that the appli- 
cation of steam power of unlimited extent might, in the 
case of any jamming of working parts, cause fracture, Mr. 
Butter forestallssuch an objection by the use of cone clutches, 
for the hold depending entirely on the friction of the 
conical surfaces in contact, it follows that on any suddem 
and great increase in. the resistance, the moving conical 
surface slides or grinds on the other instead of causing it 
to move with it. Should it be deliberately wished to use 
more force, it can be brought to bear by increasing the 


pressure of the clutch; but this cannot be done inadver-. 


tently or to any extreme amount, consequently the ordi- 
nary working gear of the carriage is exposed to no risk by 
the application of steam. It may be mentioned in passing 
that the bearings of the clutches are phospho-bronze work- 
ing on ordinary bronze. 
aving called attention to the features that seemed to 
involve the most important principles, it may be well to 
notice the more interesting parts in a little more detail. 
The gear we have then to deal with is that which connects 
the steam engine or motive power with the working gear 
proper—that is, the gear belonging to the carriage by 
which it is always worked, whether by hand or other 
means. To do this, rotation has to be communicated 
through shafting which both alters its position and its 
length from the engine main shaft, which is brought into 
' gear and made to work in either direction by a clutch and 
bevelled toothed wheels, terminating in a simple bevelled 
tooth wheel, which works on a face wheel beneath it 
revolving on a short vertical axis. On the same face wheel 
turns another bevelled tooth wheel, which is liable to alter 
its position considerably on the face wheel, but receives rota- 
tion through it, let it be where it may. The object is to 
impart a certain rotation to wheels near the front of the 
platform, let it move through whatever angle may be re- 
quired in traversing. On the second bevelled wheel: is 
a shaft which runs from it to the front portion of the 
platform, its direction being governed by the particular 
position assumed by the latter. It follows it, and conforms 
to its movements, and while doing so it imparts rotation 
to the gear which is producing the motion. To do this, as 
we have said above, it must alter in length as well as 
direction ; for the front part of the platform in traversing 
is moved into position further from, or nearer to, the face 
wheel on which the bevelled wheels run. To adjust its 
length to the distance required, the shaft running from the 
second bevel wheel to the front of the platform is telescopic, 
with a long rib or flange to prevent the telescope, or tube 
portion, from rotating on the solid shaft. This telescope 
shaft, then, causes the rotation to be given to a second 
face wheel beneath the front of the platform, let it be 
where it will. The remainder of the connections are 
simple. The second face wheel imparts rotation, by 
means of bevelled wheels, to the shafts we have referred 
to— namely, the longitudinal one along the left side of the 
platform, and the one fixed transversely near the front 
end. A little complication is added in the case of the 
icular platform we are now speaking of, owing to the 
introduction, experimentally, of two rotating bollards, to 
be steam driven, round which ropes may be passed, and 
by which work may be done; but these are not considered 
—_ desirable appliances, and may, perhaps, be dispensed 
with. ; 


During this week this Carriage Department steam 
has baw tried with great success. There has been Kittle 
difficulty with any part throughout. At one time the 
“wrist” — if such_an expression may be used—of the 


tion of steam. 











telescope — next the bevelled wheel running on the 
first-mentioned wheel: became much heated, and 
seemed to feel a considerable strain of contortion; but has 





since been completely reli ? the application of a plain 
wheel cose sanniiie ce, re a path concentric 
with the first face wheel, and carrying the ic shaft 


round in its desired position easily and smoothly, so as to 
n the Carriage Department mounting there are 
no firm foundations for this heavy gun and ptinnn; bante 
there is a tend to give way and twist the racers and 
fixtures; but in spite: of this, everything has 
worked without any difficulty. The design, then, acts 
admirably—about that there _ ‘be no 2 ae marae a 
theless, certain i urged agai use 0} 
roorene pin cocina sealiad tees steam driv- 
ing. e design we are now discussing is probably as 
good as any that can be devised, speaking generally. But 
spaces: of small fractions of an inch wide, such as must 
exist in many are liable to be jammed by some 
accident, and whole of the gear to work well requires 
frequent application of oil and a good deal of attention. 
Consequently, the application of hydraulic power is antici- 
pated as likely to be still better than that of steam-driven 
gear. This we may look for before long. 

Some very neat ments have been introduced into 
the other loading or working arrangements of the 38-ton 
gun which must not be over. The projectile comes 
up into the battery lifted in a bearer which is carried by 
a double eye or link at the top. One of these eyes is over 
the centre of — of the ies, the other is on one side. 
The bearer is first lifted by the latter, being kept from 
capsizing by the bearer resting on one side against the 
vertical standards up which the projectile is drawn. When 
at the top it is hooked by means of the symmetrically or 
truly fixed eye, and run on a small traveller to the muzzle 
of the gun. The projectile on this eye hangs evenly and 
fairly. Its base is entered into the bore at the muzzle 
after hooking the bearer end on the muzzle and forcing 
home a hook termed an indicator on the bearer edge. The 
studs of the projectile are then opposite the grooves, and 
the shell is rammed home by means of Mr. Butter’s “ rule 
joint” chain. The loading was thus performed very 
rapidly and easily. 

graduated scale for giving elevation is fastened on 
the toothed arc on the right side of the breech, by which 
angles of elevation or depression can be read off by means 
of a sort of diagonal scale to two minute divisions. Angles 
of elevation, it may be observed, for all the heavy guns, 
are now given with reference to the horizontal plane, not 
with reference to the line of sight,—that is the line joining 
8 and object. With field guns, doubtless, the latter is 


only feasible and ready mode ; but with guns in fixed 


batteries, the elevation required for objects at various 
distances, would be known, and direction only would be 
given by the line of metal in the case of a moving object, 
while with a fixed one, direction as well as elevation might 
be given in many cases without looking over the gun at all, 
the traversing arc or racer being marked for this purpose. 
It is hoped, as-we have said, that the hydraulic auxiliary 
gear may be shortly tried with this gun. It offers the 
advantage of simplicity, because it cam be applied directly 
to the main winch, so that all the shafting and pinions 
required by the steam auxiliary gear are dispensed with. 








THE LOAN EXHIBITION AT SOUTH 
KENSINGTON. 
ASTRONOMICAL INSTRUMENTS. 
No. 1. 

Hap this portion of the Exhibition presented anything 
approaching to a complete historical series, or even exhi- 
bited with any nearness to completeness a series of the 
astronomical instruments deemed best and employed in 
our own day, it would at least have presented a certain 
amount of interest, and of suggestiveness to those already 
scientifically acquainted with astronomy and its instru- 
mental methods, assuming that the collection was 
catalogued with accuracy, and that explanatory labels 
were attached to every object. Unfortunately, how- 
ever, not one of these conditions is found fulfilled 
either in this or in any one of the other divisions of the 
enormous mass of objects collected together at South 
Kensington. In its present state, the collection is but a 
source of perpetual vexation and disappointment to the 
scientific visitor, can convey little or no information to the 
uninitiated, and can serve for little more than a lounge to 
the idler. Even were the descriptive labelling and the 
catalogue perfect, they would ex d serve to render more 
evident the immense /acune which the collection presents, 
and the comparative uselessness, except for mere dilettante 
purposes of very much of what is presented. Thus, while 
we have a glass case as big as a small room filled with 
astrolabes and planispheres which, in the absence of 
labelling or a word of information, are as useless as would 
be a set of old-fashioned brazen clock-dials, and an ample 
supply of quadrants and other instruments which have 
passed wholly out of use, we do not find a —__ example 
of the first-class graduated instruments as devised by 
German artists, and used now almost everywhere, all of 
which are complete circles ; we even looked in vain for the 
repeating circle of Borda ; and, as regards first-class astro- 
nomic telescopes, have to be satisfied with the small amount 
of information given by a few models. 

In the very earliest glimpses we have of human history, 
we find man viewing himeclf and the world he inhabited, 
as the centre of the universe, and supposing sun and 
moon and the starry canopy above him as revolving there 
around him, and for his use for signs and for seasons, for 
days and for years. Experience early proved, even to the 
rudest peoples, that there was some connection between 
the changes of position of these bodies and human wants. 
The return of seasons, seed time and harvest, the former 
and the latter rains were seen to be somehow connected 





with the return to the same relative positions of those 
celestial luminaries ; hence the establishment of the length 
of the year, and of the calendar, were amongst the earliest 
motives prompting to the study of astronomy. Expe- 
riencing that mundane affairs were in some way connected 
with the movements of the heavens, and imperfecily able 
to trace the relations of these in cause and effect, men not 
unnaturally imagined mysterious relations between the 
heavenly bodies and the destinies of men, and astrological 
superstitions came at once to help on, and to pervert; 
astronomy. The feasts and periodic ceremonies of the most 
ancient religions, or priestcrafts, their “new moons” and 
“Sabbaths” were regulated by the celestial motions, and, 
more or less changed, are found transmitted in the cere- 
monies of the religions of our own day ; and thus the 
custody and reformation of the calendar with the Christian 
epoch came to be assumed by. the Church, as, long 
before, the systematic observation of the heavenly bodics 
had been the function of Egyptian priests. Thus, not 
only by its relations with the affairs of life, by the eager 
desires of men to dive into the future, by the relations and 
mutual help that always have subsisted between civil 
rulers and priestly power, the rich and powerful the great 
ones of the earth, came. early to be the patrons of astro- 
nomers, and the promoters of their studies by the establish- 
ment of a oe S08 Scientitic astronomy, however, 
began with the Greek and Egyptian geometricians, not 
more than three or four hundred years Serene our epoch ; 
and amongst its earliest efforts was to establish the relation 
between astronomy and geodesy, by the measurement of 
the length of a degree of the meridian, and with wonderful 
accuracy, considering the means at the disposal by Eratos- 
thenes, from which the first notion of the magnitude of our 
globe was deduced, its diameter being, in fact, the measuring 
unit by which the distances and magnitudes of all the 
bodies of our solar system have been arrived at. Apart 
from the guesses which have been made as to supposed 
astronomical uses of the pyramids and other monuments of 
Egypt, nothing remains, and little is known, either of those 
ancient observatories, or of the instruments employed in 
them. Thelatter were generally of wood or of stone, and those 
for angular measurement were probably of greater accuracy 
than the rudeness of their materials and workmanship 
might promise. Thus, the quadrant of Ptolemy, set up at 
the observatory of Alexandria, consisted of a large rect- 
angular block of stone, set on end, with one of its broad 
faces, which was smooth and polished, set vertical, and in 
the meridian. Upon this was inscribed a quadrant, one side 
of which was fixed by the plumb line, the are divided into 
90 deg. and observations made by bringiug the object into 
one line with an edge projecting from the centre of the 
quadrant circle, and with another edge movable at the 
circumference. Except as to materials, and probably very 
imperfect graduation, this instruffent contained all the 
elementsof the modern mural quadrant, except the telescope. 
Telescopic sights were not applied to any quadrant earlier 
probably than about 1669-70, when Picart applied them 
to the quadrants used in the triangulation for measuring 
an arc of the meridian. The gnomon was also one of 
the important instruments of the ancient observatory, 
the extremity of the shadow cast from a vertical pole, set 
in masonry, giving the sun’s meridian altitude for each . 
day, and tracing his motion in the ecliptic, so that by it 
the periods of the equinox or solstices, as well as of the 
colures, were determined. 

Of those ancient instruments and observatories nothing 
now remains. Probably the most ancient observatory, 
with its fixed stone instruments, of which anything is accu- 
rately known, is that at Benares, one of five which were 
established rather more than three hundred years ago in 
India, for the purpose of rectifying the calendar, and of 
which accounts have been given by Jesuitmissionaries. The 
Chinese, according to Portuguese missionaries, possessed 
observatories of great antiquity, and that at Pekin was 
furnished with European instruments by one of these, 
amongst which were wooden quadrants of several feet in 
radius. The earliest observatory in Europe — unless, 
perhaps, royal observatories existed in Spain soon after 
the settlement of the Moors, who certainly brought with 
them from the East some genuine astronomy, mixed, up 
with much astrology — was that of Tycho Brahe, 
established by royal munificence in Denmark, com- 
pleted about the end of the sixteenth century, whence 
issued the observations which founded the true mechanism 
of the solar system. Our own observatory at Greenwich, 
founded by Charles II. in 1675, and of which Flam- 
stead was the first astronomer, is in many respects the most 
interesting in the world. It was the first chartered and 
endowed specially. for the promotion of astronomy in rela- 
tion to ys and “ for finding the longitude,” a sub- 
ject which engaged the attention of Phillip IL. of 
Spain, of Cardinal Richelieu in France, and towards the 
complete solution of which England has made such distin- 
guished contributions by the observations long continued 
at Greenwich, by the publication of the “ Nautical Alma- 
nack,” and by the national rewards made to distinguished 
instrument makers, who have brought marine chronometers 
to such perfection, that after a year at sea one of ‘these 
instruments has returned with a time error of only about 
two seconds. Since that period Europe and America have 
become covered in many places with observatories, many 
of which are maintained by private funds, and supplied 
with telescopes of a magnitude and power unknown before 
the present century, within which the immense progress 
since made in physical astronomy is comprised. To the 
still growing powers of the telescope, both reflective and 
refractive, to the increasing accuracy of angular measure- 
ments due to optical appliances, and to the vast improve- 
ments which the accuracy of modern machine tools have 
introduced, and to increased knowledge of the properties 
of metals, and the improved modes of treating them as 
integrant parts of large instruments, and to those recently 
developed properties of light upon which spectroscopy 
depends, astronomy now looks for its achievements in the 
future. 


Space and time, the elements upon which motion is 
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dependent, are those with which instrumental astronomy 
has to deal, and the determination of these, as well as 
their mutual conversion, is mainly depen upon angular 


measurement; hence instruments for measurement of 
time, and those for the observation of the sub- 
tended at the eye by distant objects, form the staple of the 


work, as well as the ruling principle of the most import- 
ant id send of acpdomaee: In the observations 
which we propose to make upon some selected — we 
shali follow the topical arrangement in the room L rather 
than any more matic one, a8 best enabling the visitor 
to find each object, the confusion of the collection not 
admitting of a better mode of finding anything. —_ 
ning at the south end of the collection, where we nd 
Gaus’s apparatus for experimentally determining the 
actual rotation of the earth, as constructed by Dr. Meyer- 
stein in 1853. The rotation of our globe upon its own 
axis prior to Gaus’s proposal rested upon much the same 
sort of indirect evidence as did its globular form in the 
days of Hipparchus. The latter was first experimentally 
yt. f when voyages of circumnavigation were first 
made, and the voyagers, on singe to the place whence 
they started, found that their reckoning of time had 
gained or lost a day, according as the ship’s course was, 
on the whole, with or against the apparent course of the 
sun. The earth’s diurnal rotation still needed experi- 
mental confirmation, though no doubt remained as to the 
fact inductively obtained. As a pendulum, set to vibrate 
in any plane of ’ . om 
extraneous force, continue to vibrate in that plane, it is 


obvious to any one that a pendulum suspended directly | 


over either of the’poles will have its plane of vibration 
turned round through the whole circumference in azimuth 
along with the earthin making 
one revolution upon its axis. 
Following the law of com- 
bined circular movements, it 
was seen that the same result 
must happen when the pen- 
dulum is suspended at any 
intermediate point between 
the pole and the equator. 
This was the principle of 
Gaus’s experiment, which has 
been repeated much nearer 
our own day and with 
strikingly confirmatory re- 
sults by the great pendulum 
apparatus designed and em- 
a ag by Foucault. We 
ave here also the photo- 
heliograph equatorially 
mounted and employed at 
Kew Observatory for photo- 
phing the sun. It has 
een sent by the Kew com- 
mittee of the Royal Society. 
Entering the room L, we 
find on the right hand, under 
the class of astronomical 
clocks and sun-dials, but one 
astronomical clock properly 
so called, and several clocks 
and parts of clocks, amongst 
at apo some very interest- 
ing forms of escapement and 
some electric clocks of Ritchie, 
which occupy a prominent 
place, but are not astrono- 
mical clocks. Really astrono- 
mical clocks are represented 
by a solitary example, that 
numbered 1843, of Dent and 
Co., with mercurial pendulum 
compensating for tempera- 
ture, and with Sir G. B. 
Airy’s compensation for dif- 
ferences of barometric pressure. 
By far the most popularly interesting clock exhibited is 
one,.sent from the Patent Museum. 
wanting, but the escapement part still works. The date of 
this clock is said to be 1348, which is not improbably true; 


but as to which no confirmatory evidence is afforded | 


beyond the obvious age and rude workmanship of the 
clock, which is constructed wholly of wrought iron, and 
which more resembles a large old kitchen-jack than a 
time-piece. The regulation of this clock’s motion is effected 


by a vertical crown escapement wheel, with vertical | 
escapement spindle carrying two pallets, which alternately | 
engage with successive teeth at opposite sides of the verti- | 


cal diameter. At the top of this spindle is fixed a pair of 


with lead at the ends, these arms being driven backwards | classed as astronomical instruments ; and finding this in | horizontal circles are 
company with the few other clocks exhibited in this depart- | 
ment, the visitor will probably conclude that here are all | 
| the clocks, or at least all the astronomical clocks, comprised | 


and forwards by the pressure of the inclined sides of the 


escapement teeth urged by the descending clock weight, | 


thus communicating motion to the pallets. This clock, 
therefore, has neither pendulum nor balance-wheel ; it is, 
in fact, in the condition of an ordinary modern clock with 


the equations 


a mx 1 a AL 
TH 4f Xl and T 0 4/4 


the former being the time of vibration for the ordinary 


simple pendulum, whose length is 7, and the latter, that | 
for the spring and balance wheel, in which A is the | 
moment of inertia of the balance, L the developed length of | 
the spring whose co-efficient of elasticity is #, and M its | 


moment of elasticity. A clock so circumstanced, without 
either pendulum or 
by its clock-weight at a rate only controlled by the rapid 


vibration backwardsand forwards of theanchor of theescape- | 
ment, the rate of running down being dependent upon the | 


absolute weight applied, and upon the size and weight of 
the anchor and shape of its pallets and intervals between 
the teeth of the escapement wheel. This is, in fact, the 
principle of Wheatstone’s chronograph. If the mass of the 





azimuth, must, unless disturbed by some | 


any of its parts are | 


ce, will be caused to run down | 


anchor be increased, or the length of its arms extended, its 
i inertia involves a longer time in the 


increased clearing 
from it of each tooth of the escapement-wheel ; and where | their 


this is increased, as in this ancient clock, there is thus 
afforded an approximation to uniformity in its motion. If 
its date can be verified, it is an extremely interesting spe- 
cimen of bh ical antiquity, tho not reaching the 
earliest limit in which wheel-work clocks are known to 
have existed. Dante, who was born in 1265, and died in 
1321, mentions a clock which struck the hours, and which 
Beckmann considers as the earliest notice of wheel-work 
clocks driven by weights ; though not with absolute cer- 
tainty can his conclusion be accepted, for the Clepsydre, 
or water-clocks, which preceded these from Greek and 
Roman days, may have been contrived so as to ive motion 
to a hammer striking a bell. There was a public wheel- 
work clock in a tower close to Westminster Hall, which 
was erected in 1288, and was paid for by a fine levied upon 
one of the judges by the Privy Council of Edward I., and 
was probably the earliest known example of a public 
clock. It is certain that about the latter part of the four- 
teenth century the making of wheel clocks had become not 
uncommon, and that public clocks, with complicated me- 
chanical movements, were known in Flanders and Italy, 
and that clock making had become a trade in some of the 
German towns, especially at Nuremberg. At the present 
day the great town clock of the city of Dijon is still going 
in the tower where Phillip le Hardi, Duke of Burgundy, 
placed it after he had taken it away from the city of Cour- 
trai, having made war _— the Flemings, it was thought, 
with the special object of robbing them of their celebrated 
clock, of which Jacques Marques, a Flemish artist, was 
the maker, which was then struck upon by automaton 


| 











MESSRS. GRUBBS’ APPARATUS FOR POLISHING SPECULA. 


| figures, as was once our old clock of St. Dunstan’s, at | an equatorially mounted reflecting telescope b 
| present 
| arrangement, but does not seem to present corre- 
either by the escapement, as in the clock here exhibited, or | 


Exeter Change, removed sometime about 1830. 
It is certain that these ancient clocks were regulated 


by a rapidly revolving vane or fly, such as was used up to 
a late period for kitchen-jacks. The pendulum, whose 
isochronous properties were not known 





A collection of chronometers b ~makers and 
of dinested balance-wheels ill ee inciples of 


ion are here to be found. We-have thus 
two collections of clocks in different though not far distant 


of the room, but se by 177 in the cata- - 
e, which gives no indication at either where the 
other may be found—both being of , One classed 


under astronomical clocks, comprising, however, under this 
head some which are not astronomical clocks, and in the 
other classed ander measurers of time, and mixed up with 


chronographs of many sorts, some clocks which are astro- 
nomical, Confusion both of catalogue and collection. can 
hardly exceed this. 


Returning to the astronomical instruments at and near 
the southern entrance of the room L, we have a large 
reflecting equatorially mounted telescope by Mr. Browning, 
with a cast iron tube, in the choice of which material for 
such instruments there is not much to be approved. Stiff- 
ness and strength in the lower portion, which carries the 
speculum, with lightness in all above the axes, seems the 
perfection of such tubes, and is best exemplified in the 
steel latticing of the latter portion to be seen in the model 
of the great Melbourne telescope, 1791, constructed by 
Messrs. Grubb, of Dublin, and in that of the t achro- 
matic fo weak now in progress by them for the Observa- 
tory of Vienna, 1792. e annexed engraving, we may 
digress here to state, represents the polishing machine used 
by Messrs. Grubb. It will be readily understood from what 
we have said on the subject of polishing specula in pre- 
ceding impressions. The glass speculum of the Brownin, 


| telescope—1785—would, from its lightness, have admit: 
| of a light sheet iron tube, such as has been employed by 
| MM. Foucault and Le Verrier for the immense glass spe- 


culum telescope of the Obser- 
vatory of Paris, now on the 
eve of completion. 


A much smaller reflecting 
telescope with a tin-plate 
tube is also sent by Browning, 
the mounting being er 
lactic, and intended for educa- 
tional purposes ; for the latter 
purpose equatorial mountin 
seems to us superior to al 
others, as it continually kee 
before the mind of the 
student the two great ortho- 
gonal directions of motion, in 
a plane passing through the 
poles, and in that of the 
equator. Close by we have 
the late Lord Rosse’s built 
up speculum, being his ear- 
liest attempt to evade the 
difficulti's «f casting very 
large specula in a single 
piece, which he afterwards 
so completely accomplished. 
We have also in model the 
ponderous masonry mounting 
employed by him for his 
great 6ft. telescope at Burr 
Castle, Ireland ; this clumsy 
arrangement is now a design 
of the past, and has been 
completely superseded by 
equatoriil mounting, which, 
as in the case of the Mel- 
bourne telescope, by proper 
strength and proportion of 
parts, admits of the most 
ponderous telescope, weigh- 
ing several tons, to be 
swung about by the hand 
of the observer with almost 
the ease of an opera glass. 
There is also a model of 
the 
differs considerably in 


Earl Rosse, which 
sponding advantages over previous and more simple 
arrangements of mounting. : 

A curious old example of telescope in a square wooden 


fore the time of | tube, mounted with an approach to equatorial motion, 


Galileo, or towards the end of the sixteenth century, was | occurs in (1784); it is sent from the Yorkshire Philoso- 
not applied to clocks until several years afterwards by | phical Society, and said to have been constructed by 


Huygens, and the balance-wheel was first applied to the 
regulation of timepieces by Dr. Hook, in Newton’s day, 
or about 1675. 

Why this clock should have been placed amongst astro- 


| Abraham Sharp, who made a considerable 


rtion of the 
instruments originally employed at Greenwich Observatory, 
when first fitted up by Flamstead, the first Astronomer 
Royal, and whose dry well, sunk for the purpose of observ- 


| nomical instruments can only be accounted for upon the | ing the stars in the day time, as was then usual, still exists 
radial arms, vibrating in a horizontal plane, and weighted | supposition that all clocks being measurers of time may be | within the cincture of the observatory. The vertical and 


aduated ja micrometers 
being at that date but little employed. Sharp was a good 
astronomer, and assisted Flams' in the observations for 
his star catalogue, and was the constructor of the great 


in the collection. His admiration for the glorious muddle | mural quadrant which Smeaton deemed the most accurate 


and confusion, both of the collection itself and of the | graduated instrument up to that time made. He died in 
the pendulum removed, as will be obvious by examining | 


pretended catalogue, will only reach its height when he | 1742, aged 91. Complete mural circles of only a few 


which 


Amongst these he will | 


| finds that hy far the larger collection of clocks and chrono- | inches radius, as compared with these mural quadrants of 
| meters exhibited in the same room are classed under the | 
| title of “ measurement of time.” 
| find chronometers, by Arnold, sent from the Royal Society, | 
| the timepiece carrie twice by Cook round the world, and | 
terwards accompanied Captain Blyth in the | 


as many feet, admit of being read by microscopes at six or 
more points round the circumference, and of the position 
of the microscopes being circumferentially shifted, by 
which the errors of graduation are greatly diminished, as 
well as those due to eccentricity of the telescope axis. 


Bounty, was carried by the mutineers to Pitcairn’s Island, Such is the mural circle of Armagh Observatory, a 
sold to an American captain, and after strange vicissitudes | made by Ramsden, and graduated by Troughton’s method, 


was recovered and 


clock, sent by Professor Buys-Ballot, is said to be one of 
the earliest constructed with the cycloidal pendulum of 


Huygens ; some historic interest also attaches to the two | 


pendulum chronograph clocks (No. 490, Catal.), arrested by 
ressure of the finger, which were employed by Professors 
foll and Van Beek in their well-known experiments upon 
the velocity of sound made upon the heath of Amersfoort. 


purchased by Admiral Sir Thos. 
| Herbert, and brought home by him in 1843 in the Blen- | 
heim, and presented to the United Service Institute. A | 


and altered by the astronomer, Dr. Robinson, which is 
only about 4ft. in diameter, and like other instruments 
of the sort, gives results far more trustworthy than 
those of the largest quadrants and circles of former days. 
There are several telescopes constructed by the late Sir 
W. Herschel, with their characteristic polygonal wooden 


| tubes, but none of great size. Amongst these (1834) is one 
| with 8$in. speculum, and 10ft. focal length, from the Radcliffe 


Observatory, Oxford, which seems to be in perfect working 
order, and shows the simple, but not very manageable, 
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vertical and horizontal movements gy by Herschel. 
We have also the 7ft, reflector sent by the Royal Astro- 
nomical Society, which we presume to be the instrument 
so long and successfully employed in sweeping for comets 
by the late Caroline Herschel, and by her presented to that 
society, The polishing machine designed by Herschel, 
but whether used by him in producing his larger specula 
is uncertain, is represented by a model near these. 
We have so fully noticed, in connection with the biography 
of the late Caroline Herschel, the improvements made in 
reflecting telescopes from the time of Newton to the pre- 
sent, that we shall the subject here without further 
remark. In possession of the Royal Society are the original 
telescopic glasses with which ss tag discovered Saturn’s 
ring and satellites ; these, together with a model of the 
wooden triangular framework tower of about 140ft, in 
height, and about 12ft. wide at base of either side, pro- 
posed by Mr. de la Rue to the Royal Society, and upon 
which he pro} to mount — very long telescope, 
and thus enable the observer of our day to see the planet 
through the identical glasses with which its appendages 
were discovered by Huygens about 200 years ago. These, 
as wel! as a collection of object glasses and eye-pieces by 
Huygens and others (1837), deserve a passing glance. 
Mr. de la Rue’s framework tower would, we apprehend, 
from want of stiffness have been ill-suited to telescopic 
observation, as by the elasticity of the material it would 
have swayed about as did the first of the water-towers at 
the Crystal Palace, designed by Sir Chas. Fox, taken down 
and redesigned by the late Mr. I. K. Brunel. 

Close by are some fragments of the apparatus employed 
by the late Mr. Bailey for repeating Cavendish’s experi- 
ment on the density of the earth. No useful purpose is 
served by admitting such disjecta membra into an other- 
wise too large collection. The great transit instrument of 
Greenwich Observatory, designed by the Astronomer- 
Royal, and executed a few years since, so far as its metallic 
parts go, by Messrs. Ransomes and Sims, of Ipswich, is 


shown, though imperfectly, by model, and deserves to have | e&" 


been more completely illustrated as one of the noblest of 
modern astrovomic instruments, in which absolute rigidity 
has been secured for the telescope, with 8in. object-glass, 
by, in this case, the judicious application of cast iron, the 
tube and tranverse axis being cast in one piece. 

This, too, was an early instance in which the principle 
now adopted in all first-class graduated instruments of 
employing complete circles, divided with all the exact- 
ness that modern methods of graduation have sug- 
gested, but of moderate diameter, was poe Tee | j 
whatever was gained in the old divided instruments, 
in increasing the graduated spaces by large diameters, 
being more than lost in the inaccuracies produced 
by distortions of figure in the old and weak dividing 
instruments employed up to 1830. This was peculiarly the 
case with the quadrants formerly employed, and even in 
the complete circles, such as that of 8ft., made by Ramsden, 
for the Royal Observatory of Ireland, at Dunsink, the 
errors of which produced by its weakness and disturbance 
of figure, by gravity and change of temperature, intro- 
duced confusion into Brinkley’s laborious researches upon 
the parallax of the fixed stars. Not far from the Green- 
wich transit instrument we find Professor Airy’s zenith 
sector, of which, by a beantiful instance of confusion in 
arrangement, some account will be found at 408 of 
the catalogue, under the head of geography. Close by is'a 
small transit instrument, by Professor Dr. C. Brulius, of 
Leipsic (1770). The telescope is movable round its line of 
collimation, and carries a divided circle, whose centre is that 
line at the eye-piece end, the frame which carries the teles- 
cope having adjustments for level and azimuth. A reflecting 
prism, fixed at the object-glass end, receives the i of 
the star and transmits it to the eye. Instruments of this 
construction have been applied in Germany to geodetic 
purposes, 

Hard by, and honoured by a glass case to itself, is to 
be found the most venerable historic relic in this or 
perhaps any part of the collection, namely, the little 
reflecting telescope constructed about 1668 by the hands of 
Newton himself, and which ever since his death has 
remained, along with his watch and a long lock of his grey 
hair, in the possession of the Royal Society, by whom it 
has been lent for this exhibition. The reflecting telescope 
had been proposed before the above date by Gregory, 
whose name has been given to that construction in which 
the image reflected from the great speculum is received by 
a small concave mirror, placed in the centre of the upper 
end of the tube, and the image of which is received by the 
eye-glass, situated in the centre of the lower end of the 
tube, through a central aperture in the great speculum. In 
Newton’s construction there is no aperture through the 
great speculum, the image of which is received by a small 
obliquely placed mirror in the upper part of the tube, by 
which it is reflected at right angles to the axis, and 
received by the eye-piece, placed at one side of the tube. 








THE CENTENNIAL EXHIBITION. 


(From our own Correspondent.) 
TEXTILE MATERIALS. 


In every general collection illustrating the world’s indust 
Pg oe beriecrang es course be placed in the front me 
of those furnishing clothing—the two great vegetable fi 
cotton and flax, and the two of animal origin, wool od aii’ 
But to these must be added many others used to a greater or 
less extent, and more or less locally, for the production of 
clothing fabrics; and if we consider along with them also the 
manufacture of cordage, coarse bagging, mats, paper, &c., the list 
of fibres becomes almost endless, No actual collection can pre- 
tend to completeness, and of even such specimens as are found 
on exhibition a selection must be made for notice and description 
embracing but those which are already most important, or which 
seem to call for more attention than as yet haan given them. 
In the successive International Exhibitions of the last quarter 
of a century, perhaps no im t class of raw materials for 
manufacture has been more irregularly illustrated than this of 
textiles, much depending upon the bent of those specially 
charged with the assemblage of the products of each country, 





®D4 more particularly of the more distant countries of tropical 
and sub-tropical climate whence so large a proportion of fibrous 
material comes, and much depending also -upon the immediate 
home auspices under which each exhibition has been held, and 
the interest felt in the use to be made, as in the produc- 
tion in the raw state of the various fibres. Very often, too, one’s 

bably will be found brought together 
ised, that which one might suppose likely 
to be the specially strong feature of a particular collection being 
very poorly illustrated, while other things of interest and import- 
ance present themselves which had not been looked for. The 
Exhibition of the present year at Philadelphia is no exception. 

At the first net creditable International Exhibition held in 
the United States—the greatest cotton-producing country in the 
world—it might have been supposed that the most important of 
all textile materials would have been displayed in the greatest 
profusion and variety; yet this is far from being the case. 
Cotton is not unrepresented, indeed, and there is some very 
admirable cotton shown, but we have nothing like the complete- 
ness of display which is to be desired; and especially do we miss 
a general and well-arranged illustration of the numerous local 
varieties of staple in connection with the influenves of climate, 
soil, mode of cultivation, &c., which give rise to them. The 
main points in the history of American cotton production for the 
last twenty years are pretty generally known; a few years imme- 
diately preceding 1860 of abounding prosperity among cotton 
planters, with constantly and = increasing production, until 
an annual crop of something like 2,000,000,000 lb. had been 
attained; then with the outbreak of civil war a sudden falling 
off, leading in 1863 and 1864, under the urgent necessity in the 
Southern States for production of food supplies, to an almost 
complete arrest of cultivation; at the close of the war, under the 
stimulus of high prices obtained for such old cotton as was still 
on hand, an eager resumption of the cultivation, but with 
immense disadvantages growing out of disorganisation of labour 
and the grievous injury inflicted upon the ditches and fences. of 
a well-tilled fields by four years of neglect; then oscil- 

tions of larger and smaller, more and less profitable crops, amid 
the struggles and difficulties of a people gradually settling down 
to a new state of civil existence after the exhausting throes of 
deadly strife; until now some reasonable degree of stability has 
n to be attained, and the annual production of cotton has 
risen to almost its former imposing proportions. Doubtless, a 
much longer; period is still required for the education to habits 
of skilled, well applied, and steady labour of the actual toilers 
in the field, no longer subject to compulsory direction, and still 
very far from being controlled by the higher motives of thrift, 
foresight, and economy; and until this change is gradually 
wou about, the scale of cotton production may be large, but 
the highest excellence of product, economy with which it is 
obtained, and condition of the ‘plantations whence it comes, 
cannot be expected to equal, still less to exceed, the status which 
the Southern States presented before the war of 1861-65. 

The best general display of the cottons of the world at Phila- 
delphia is made by Claghorn, Herring, and Co, of that city. 
This contains a large number of samples drawn from American 
and other sources, as well as many whole bales of some of the 
principal varicties. Some of the Sea Island long staple cotton is 
very beautiful, notably a superb sample from Florida, a State 
which to a small extent shares with South Carolina and Georgia 
the credit of producing this finest and most valuable of cottons. 
Choice samples of upland cotton, too, are to be found, those which 
have taken samples at local fairs being distinguished by blue 
ribbons, as in the case of one very handsome lot from Texas, 
where cotton culture is now rapidly extending, and one 
from the Red River, in Upper Louisiana. The distinction 
between Sea Island and upland cotton is very marked, not 
only in the greater length and fineness of the former fibre, but 
also in its seed being’ black and smooth, the fibre coming off 
cleanly from it in ginning, while upland cotton seed 
is greenish and covered with short down, the remains of the 
adherent fibre which has been broken off ; the general habit of 

wth of the two plants is moreovér unlike. The general 
belief of cotton planters, however, is that both are varieties—a 
superior and inferior—of the same plant, and that although 
Upland cotton planters near the sea coast cannot be made to 
acquire long staple, Sea Island seed, if sown at a distance from 
the coast, gives.rise to plants which in one or two seasons at fur- 
thest degenerate completely into short staple, fibrous-seeded cotton. 
This belief seems to require more careful sifting than it has yet 
received, Some experiments made afew years ago appeared to 
show that Sea Island cotton in the interior, at a long distance— 
fifty or sixty miles—from all other cotton, would preserve its 
character through several generations of seed, and suggest the 
possibility that the reversion usually observed may be more the 
result of hybridisation than of change of climate and soil. As it 
is, the production of the choice Sea Island cotton is confined to 
an extremely small area, and has within the last few years been 
even more seriously depressed than that of the more hardy 
Upland. The display of the former is far from being an adequate 
one. 

Amongst the most interesting cottons from other countries 
in the collection of Messrs, Claghorn, Herring, and Co., are some 
from India, illustrating the extent of improvement attained by 
improved methods of cultivation and cleaning, the great mass of 
the Indian cottons being still very inferior ; very excellent speci- 
mens from Australia—Queensland—whose value is admitted to 
be on a par with that of America, but limited by small scale of 
supply; and some specially beautiful samples from the Fiji 
Islands and from Algeria, the last named being admirable, of 
long, delicate, silky fibre, adapted for spinning the highest num- 
bers of spool thread. : 

There is one individual exhibitor of choice Sea Island cotton, 
from John’s Island, South Carolina, and one good bale of short 
staple fibre, from Madison County, Alabama, also from private 
hands; but the chief remaining exhibits, and doubtless to the 
majority of visitors the most striking, consist of “premium 
bales” contributed by the cotton exchanges of the cities of New 
Orleans, St. Louis, and Memphis, elaborately swathed in blue 
silk, instead of the common “ gunny bagging,” and having the 
amount of the prizes taken, in one instance 1000 dols., in 
another 600 dols,, and the names and addresses of the planters 
printed in letters of gold. The two highest premiums were both 
secured by cotton from Arkansas ; the best of all by the pro- 
duct of William Taylor, of Phillips County, in that State. 
These premiums were offered last year, in order to obtain for the 
Exhibition selected bales of the highest merit, representing the 
product of the Mississ:ppi valley. The New Orleans Cotton 
Exchange contributes, in addition, a collection of bales and 
smalier samples, the chief interest of which depends upon the 
partial illustration, and for the region tributary to New Orleans 
only, of the point suggested above as so desirable, viz., the rela- 
tion of character of fibre to the known conditions of its produc- 
tion ; this collection showing the effect of special selection of 
such, the Peeler and the hill seed furnishing some excellent 
results ; the difference due under same climate to cultivation of 
bottom land or upland, &c, 





The exhibition of cotton next in importance to that of the 


United States is furnished by Brazil, whose general display of 
the products of all kinds is at this exhibition most creditable 
and instructive. Brazilian cotton is shown in considerable 
quantity, and from a number of the provinces, the best coming 
from Pernambuco, Parahyba, and Maranhao. The plant is quite 
different from that cultivated in the United States, the 
unginned cotton being easily distinguished by the aggregated 
arrangement of the seeds in a cluster or group, while the New 
Orleans cotton has isolated single seeds. Most of the fibre 
shown is strong and of medium length, but there are one or two 
samples of superior fineness. An inclosure of light wooden 
framework, 12ft. and 15ft. high, was used to contain these and 
other Brazilian specimens, and a showy effect was produced by 
wrapping the whole of this frame with loose rolls of raw cotton 
fibre, and decorating it with Brazilian flags ; the cotton catching 
fire, as was supposed, from a carelessly dropped match, threatened 
for a few minutes the safety of the “ Agricultural Hall,” one of 
the largest buildings on the grounds. 

The Argentine Republic sends small samples of cotton from 
several provinces, especially those of Catamarea and La Rioja. 
Jamaica has sent an interesting specimen of wild cotton. 

In the New South Wales section some samples are to be found 
from the Fiji Islands and New Caledonia, the former of very 
handsome character. The Philippine Islands taking a very high 
place at the Exhibition among colonies of Spain, as 
representation of their valuable products, and presenting a noble 
display of fibres, exhibits amongst them cotton from several of 
the islands, most of it, however, not remarkable as to quality, 
the staple being short and unequal. Side by side with this are 
the long pods of bombax pintandra, crowded with seed, sur- 
rounded with cotton-like fibre, from the island of Cuba. 

The carefully collected series of products from the Portu- 
guese colonies contain also a goodly number of specimens of 
cotton—some from the Cape de Verdes is of a delicate light buff 
colour, much paler than Nankin cotton; that from Angola 
seems to well deserve attention, the quality of some of the 
samples being very promising, one in particular quite exception- 
ally long, fine, and silky. 

Egypt contributes a large collection, more than 2000 small 
samples, of cottons from the estates of the Khedive, illustrating 
the crops of the last eight years, and accompanied by classifica- 
tion and statement of actual prices obtained. Lastly, a matter 
of curiosity rather than practical importance, Russia, which like 
Brazil, ranks amongst the nations making the handsomest con- 
tributions to the Exhibition, sends specimens of both white and 
dark bufi' (Nankin) cotton produced in very small bolls, from far 
off Bucharia, and the neighbourhood of Samarcand. : 

Probably the finest flax in the building is that from Holland, 
though the exhibition is not a large one. It is of great length, 
fine, strong, and glossy, chiefly from Zealand and Friesland. 
The largest collection is that of Russia, which includes much 
strong, coarse flax, but also some very handsome samples of the 
finer grades. Vassilieff from this country has some of beautiful 
silky character. Flax tow is also abundantly shown. There isa 
little good flax from the North of Spain, and one specimen from 
Belgium, the classic land of flax culture. 

In the Austrian section of the Agricultural Hall there is a 
small but very creditable exhibit of Moravian flax, the resvit 
of cold water retting. There are some pretty fair samples from 
Portugal, short in staple, but in some cases quite fine; and 
Canada sends some long and strong, but coarse and dark-coloured 
flax from Ontario, not a large display. 

Turning to the textile materials of animal origin, wool is to be 
found amongst the exhibits of a number of countries, but in 
many cases of insignificant form only. For the United States 
individual exhibitors seem to be almost entirely wanting, 
although wool production is a matter of no small importance in 
several regions of the country. The deficiency is partly supplied 
by a good general collection of American and foreign wools, pre- 
pared by Mr. George W. Bond, of Boston, Massachusetts, chiefly 
to illustrate the character of wools in demand amongst American 
manufacturers. While this collection includes wool from a 
number of the northern and middle States, it is especially rich 
and interesting in specimens from a belt stretching across the 
Continent further south, and including Texas, part of Mexico, 
New Mexico, Nevada, Colorado, and California. The New 
Mexican and Californian specimens are agency interesting ; 
some of the latter, from imported herds, show the marvellous 
fertility and variety of production of the State whose names 
have long been associated mainly with]gold, but which yields 
many a treasure beside of perhaps more permanent importance. 

This same collection includes some good examples of Spanish 
and Australian wools. From Spain herself we have a fair repre- 
sentation of her merino wool of fine quality, some of the best 
coming from Seville, and Madrid and Huelva being also credit- 
ably represented. There is quite a considerable proportion of 
black merino, Burgos sends some very long combing wool, and 
from Murcia comes one very curious specimen of fine white 
merino, quite short, and with a very singular close, crisp curl. 
Portugal has a large and well selected series of wool samples, 
amongst which the black wool of Bragange, and Evora is quite 
noticeable. There are no exhibitors of the products of Saxon 
flocks, but in the German section there is one small but choice 
display of Silician merino wool presented by Herr V. Mens, of 
Carlsdorff, near Jordansmiihl.. A number of samples both of 
wool clipped and in the fleece come from the Argentine Republic 
—much of the fleece wool 4in. to 5in. long, and remarkable for 
rapidity of growth, according to the statements accompanying 
the specimens. Most of this is credited to Buenos Ayres, and is 
more remarkable for weight than fineness, though some is also 
very fine. One very remarkable fleece, of a pure Negrette ram, 
is said to weigh 31]b. The Australian colonies make quite 
handsome contributions in this department, and sustain their 
claim to rank amongst the most important regions of production. 
New South Wales has a large and fine lot ot wools—nearly all 
merino. One of the best individual contributions is that of 
Spannahan and Janny—long, fine, crisp merine wool. . H. 
Love, of Pynevor, has quite handsome Angora wool, product in 
part of a flock of some 300 animals. Victoria sends two or three 
important classified assortments of samples from Melbourne 
houses, notably that of Hastings, Cunningham, and Co., of 
Port Phillip, besides a number of individual contributions, 
amongst which Sir Samuel Wilson, of St. Kilda, has some very 
fine washed fleece wool ; and Edw. Henty, of Portland, a beauti- 
ful product from Cheviot lambs. South Australia has also a fine 
collection—silky Lincoln lambs’ wool and long combing merino 
being most noticeable. The eye is also attracted by one or two 
beautiful specimens of Lincoln ewe and lamb skins dressed with 
the wool on. Queensland has a few admirable fleeces, one from 
wth of eleven months. 

samples of good merino and 
ape of Good Hope there are. not 


a colonial-bred ram, of 121b., the 
Tasmania sends some thirt; 
Leicester wool. 
many specimens or of very choice character. _ Russia makes quite 
a handsome display, and one characterised by the intelligence 
and taste shown in the arrangement of the specimens is this as 
in all her other departments. Amongst the most interesting 
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features of her collection are the washed wools from Cherson, 
and a beautiful — of merino samples neatly tied in bundles, 
showing | See ee 
Catherine Michaelofera. In con- 
nection with wool may be wearer eng or three interesting 
English exhiLits (Mill Hill Wool and Rag Extracting Company ; 
Nene wage Te Reo L. Bowes and Brothers), illustrating 
production of ee ee 
carding out, and cleaning the material of woollen rags, worn out 
ne any remains of 
vegetable fibre. The last a however, includes in its case 
also some samples of East ey ag at ys apatir ane) 
character. a it should also be said, one or two exhi- 
bitors of alpaca wool from the Argentine Republic, but the repre- 
sentation is quite inadequate. Turkey and the Free 
State of South Africa send each a little Angora wool, the former 
exhibit being of beautifully silky character. 

Silk comes in small lots from a large number of be pow but 
one of the great wants of the Exhibition makes itself strongly 
felt in reference to these—namely, accurate statistical informa- 
tion to accompany the exhibits, from which an estimate of their 
real importance might be made. The only one of the United 
States contributing to any serious extent is California, where silk 
culture has been carried on upon a considerable scale and success- 
fully for a number of years. In the Californian section there are 
huge piles cocoons, sent by Jos. Neumann, of San Francisco, 


_ with beautiful reeled silk, white and yellow ; also specimens of 


the living worms, eggs, &e. There are a few exhibitors of raw 
silk from the South of France, chiefly from the Dept. du Gard. 
Italy also sends a littlé, and some of great beauty, but not such 
a representation as might have been expected, and the like may 
be said of Spain. Portugal has some strong and rather coarse 
thrown silk, besides cocoons. There is, amongst the splendid 
Russian collection, a curious little lot of silk from Central Asia, 
looking as if it were probably the product of some other insect 
than those generally known, but with no distinct statement to 
this effect accompanying it. In the Egyptian Court there is 
a showy display of cocoons, but no very remarkable product of 
reeled silk. Japan sends some very beautiful cocoons and reeled 
and thrown silk ; that exhibited by Marunaka, of Kanazawa, is 
well deserving of attention for fineness, gloss, and strength. It 
is understood that China has also sent raw silk, and in handsome 
amount, but at the date of writing this has not yet been un- 
packed and displayed. In the South Australian section there is 
one little case of raw (reeled) silk, presenting an unusually lustrous 
appearance, which catches the eye at once, though the fibre is 
somewhat coarse and hea’ Brazil contributes some very good 
raw silk, and adds to the interest of her display by showing in 
working condition the apparatus for reeling. 

Of the heavy fibrous materials for cordage, baggage, &c., the 
most important are undoubtedly hemp, jute, and Manilla hemp 
—the first and third of these are admirably illustrated from 
their chief regions of production. Not from the United States, 
however, in whose space in the Agricultural Hall we miss alto- 
gether the hemp which Kentucky and Missouri ought to con- 
tribute. Russia makes up for the defect by a noble exhibit, or 
rather set of exhibits, in which all the best qualities of the 





fibre and. the results of its careful preparation are excellently | 


One of the largest and best collections of samples comes 
from the Committee of the Riga Chamber of Commerce, and is 
rendered highly instructive by the care with which it has been 
arranged. The great length and strength, thoroughly clear con- 
dition, and good colour of the finest samples are remarkable. 
They are accompanied by a good lot of assorted ropes and 
cordage in the finished state. Fachini and Co., of Bologna, have 
a case in the Italian department of hemp netted and combed 
with peculiar care, so as to remove it fairly from the class of the 
coarse to that of the fine fibres—the whiteness, silk lustre, soft- 
ness, fineriess and strength being very striking in general result. 

Amongst the collections of the Spanish colonies that of the 
Philippine Islands includes a representation of abaca or Manilla 
hemp (musa tertilis) quite worthy to rank beside, if not out- 
ere ay the Russian hemp. Some of this grand fibre is in huge 
bundles hanging straight down 9ft. or 10ft. long, white, strong, 
firm and glossy ; most of the best coming from the islands of 
Luzon, Mindoro and Leyte. The well-known cordage, heavy and 
light, is shown in the fully-manufactured state beside the raw 
fibre. There is also a little jute from the Philippines, but of 
this important material there is no satisfactory display—the 
only Indian jute being a few samples ot small size in the collec- 
tions from the Portuguese colonies. 

Leaving the great staple fibres, we plunge into a wilderness of 
less generally used and often but little known materials, of 
which only the most striking can be mentioned here, and these 
it may perhaps be as well to pass in review in connection with 
the countries from which they come or which exhibit them. 
Tropical countries, of course, hold the front rank. The United 
States contribute nothing of practical importance under this 
head except the “long moss” of the Southern States (T7'i/- 
landsia usueoides), an epiphyte growing in immense abundance, 
draped from the boughs of cypress, magnolia, and other trees 
on the borders of streams and in swamps. This is extensively 
used, instead of curled hair, for stuffing mattresses and the seats 
and cushions of furniture. The Delta Moss Company, of New 
Orleans, exhibite both the crude, in fact living, fibre, and the 
same cleaned ready for use. Charles Fulton, of Ocean County, 
New Jersey, has yarn, wadding, &c., prepared from a mixture 
of one-half wool and one-half pine leaves, but the result is not 
remarkable, and must be looked upon as little more than a dilution 
of wool. There might have been shown some paper-making fibres 
worthy of attention, especially the sugar-cane Bagassa, of Louisiana, 
now burned as fuel, and the fibre of the common river-side cane, 
found in such great quantity all over the South and South-West, 
of which a sort of papier-maché has been made and used to fill 
in the spaces between the spokes or the interval between rim and 
hub of railway wheels. These, however, are not to be found in 
the Exhibition, nor the dwarf palmetto of South Carolina and 
Florida, used for making hats, fans, &c. There are a few speci- 
mens of ramie produced in Louisiana, but not a creditable or 
satisfactory display. Although the climatal and other external 
conditions in Louisiana and parts of Texas have been proved to 
be quite favourable to the cultivation of this and the one or two 
closely allied fibrous plants, the attempts begun some ten years 
ago at New Orleans to introduce their cultivation cannot be said 
to have led to commercial success. One difficulty in the way 
has been the want of a satisfactory machine to accomplish the 
first breaking and cleaning on the plantation ; and another, the 
want of a large and assured market for the product. 

From the French colony of Algeria have been sent some speci- 
mens of alfa, or African esparto, and some dwarf palm fibre in a 
partially cleaned condition. 

From Italy there are two exhibitors—Count Augusto Polidori, 
of Arezzo, and Cesare Vecchietti, of the province of Pisa-—of 
broom fibre from the Junecum spartiun. This unpromising- 


looking plant is itself shown, as also the broken fibre, yarn, 
coarse bagging, and fine cloth, and paper prepared from it. The 
raw material is said to be very abundant, but the results 





obtained do not seem to be of the first jmportance by any means. 


Spain has a fine display of sedge-like fibrous plants, the ‘most 
important of which are esparto, junco, and zea, with the various 
products obtained from them, ranging from hard glossy matting 
and strong cordage to delicate and excellent paper. This col- 
lection in the Spanish Court of the main building deserves more 
attention than it seems in general to receive, perhaps in conse- 
quence of the not very conspicuous assigned it. 

From the Spanish colonies in the West Indies, Cuba and Porto 
Rico, there is little of interest in the way of fibres, bat from the 
Canaries we have some good specimens of crude pita fibre and 
the results of its treatment. 

Of all Spanish territory, however, the Philippine Isles furnish 
the largest, most varied, and most in collection of little 
known fibrous material—the finest collection of this sort in the 
Exhibition. Amongst the most striking individual exhibits, we 
have the strong black fibre of caryota urens, in crude state and 
(lm cordage and rope made from it; the cana espina 

mus *) yielding a very close, hard cordage with glossy 
surface; nabo (nauclea scabia), a flat, soft, white, bast-like fibre 
from the island of Leyte; nito (ugena semi-hastata), a coarse, 
irregular fibre, much like coir from the cocoa-nut; and banot 
(banhinia scandius), a flat, apparently leaf or bast fibre suggestive 
of papermaking use, from the island of Bohol. Here are the most 
beautiful specimens of pina fibre and cloth from the pine-apple 
(ananassa sativa), especially one really ee piece of cloth, 
of gossamer fineness, from Batangas, in Luzo’ 

Portugal’s collection of little known products from her 
colonies is of great interest from several points of view, including 
that of fibrous material ; the Cape de Verdes, Angola, Mozam- 
bique, Portuguese, India and Timor, being all represented by 
carefully-arranged and handsome specimens. It is stated that 
much more detailed information would have been furnished with 
these had it not been for the death in London of a scientific 
explorer, who had been charged by the Portuguese Government 
with the duty of working-up and describing the colonial collec- 
tions. In the long series of fibres the following may be specially 
noted. 

From the Cape de Verdes—Piteira (or pita) fibre, yielding 
strong, compact cordage, some of which of local manufacture is 
shown with it. 

From Angola, on the West Coast of Africa—Ife (Sauseivera 
Angolensis), of which there are several fine specimens, white, 
glossy, strong, and excellent cordage made from it ; banana fibre, 
some of it clean, well broken up and very most of it in 
poor condition, dark in colour, matted, and deficient in strength ; 
and Mundondo (from an asclepiad plaut), a firm, delicate, nearly 
white fibre. From the Mozambique coast—Camogi fibre, long, 
strong, and much resembling good hemp, with large, stout rope 
produced from it. From India quite a considerable number of 
fibres, but chiefly such as are already known from the valuable 
writings of Dr. Forbes Watson, Reporter to the English Govern- 
ment on the products of India. From Timor—Carogo fibre, a 
long, white, clean material, like light-coloured hemp, apparently 
having a fair degree of strength. 

Amongst the rich collection of Brazilian products in the 
Agricultural Hall there occur sundry fibres, though not perhaps 
quite as many as one would be led to expect from the great 
abundance of other useful derivatives of the vast tropical forests 
of the Amazon. There is a long, soft, delicate fibre from Minas 
Geraco, which has been contributed under the name “ natural 
wool,” from a palm, but of unnamed species, which is worthy of 
careful examination ; the precise source of this and two other 
valuable fibres, exhibited by Don Sevirino Leita, is kept by him 
concealed ; an excellent asclepias fibre from the same province, 
long, white, and soft ; fibre of wrena lobata, from the province of 
Parana, resembling Manilla hemp; Fourcroya gigantea, from 
Bahia, a lustrous, wiry, but not very strong fibre, 3ft.or 4ft. long ; 
the bark of Bertholletia excelsa, from Para, spongy, employed for 
caulking vessels, and perhaps capable of useful addition to paper 
stock ; a harsh cordage from Xylopia frutessens, coming from 
San Paulo; and the loose (probably seed) fibre of Chorisia 
speciosa, from the province of Rio Janeiro, light, white and 
silky, used for stuffing mattresses, &c. 

Venezuela gives us pita fibre, with halters and other cordage 
made from it; and hammocks (so-called South American grass) 
of moricha fibre. 

There is not much fibrous material from Japan, but the 
mulberry bark, and bamboo paper stuff, and some coarse mat 
fibres are to be met with. 

Hawaii has interesting specimens of the celebrated tapa cloth, 
produced by a process of beating out with wooden mallets or 
clubs both the material as formerly used for clothing, and 
that made at the present day to be used of two or three thick- 
nesses as blankets. 

In the New Zealand Court there is a good display of New 
Zealand flax ( phormium tenax), including the raw fibre in various 
stages of breaking and cleansing, cordage, fishing lines, &c., cloth 
- no great degree of fineness, and small table mats, produced 

rom it. 

The small, but instructive collection from the Mauritius con- 
tains two or three species uf Nanseivera dracaena (sp. !), bright 
strong fibre of 2ft. in length, looking like Manilla hemp ; ’ another 
very similar product from wrania Madagascariensis, but longer, 
reaching as much as 3ft.; and Liristona Mauritiana, soft, but 
strong, and white like very finely prepared hemp. 

From Ceylon comes some excellent coir or cocoanut fibre, with 
the rope made of it, of unusually light colour. And, lastly, 
British Guiana contributes some very good and well cleaned 
plantain fibre, and a beautiful glossy specimen of “ silk grass” 
tibre. 

Reviewing the enumeration which has been made, it will be 
seen that the really strong points of the exhibition in this 
department of raw material are certain special cottons from the 
Southern United States, the flax, and especially the hemp of 
Russia, the wools of the Australian colonies, the magnificent 
Manilla hemp of the Philippine Islands, and the rare and less 
known fibres from the same important Spanish possession, from 
Angola, Brazil, and the Mauritius. The chief things wanting 
are, a more varied and general display of cotton, anda much 
fuller representation of raw silk and jute. 

More complete botanical information as to the identity of 
species, the habitation of the fibre-yielding plants of the different 
countries, and more extended notices as to the local uses made 
of the different materials, would have added greatly to the value 
of some of the exhibits ; such facts being very often not obtain- 
able from the labels accompanying the specimens, or from such 
other records as the various commissions could furnish. Taken 
as a whole, however, the Exhibition must be looked upon as 
illustrating, in a very valuable way, a large portion of the field 
of knowledge as to textile and other fibrous materials ; and it is 
to be hoped that by the presentation of a large majority of the 
specimens, if not the whole, to the Smithsonian Institution 
at Washington, on the close of the Exhibition—a disposition 
of them which is, it is understood, in contemplation—the 
value of these collections for purposes of instruction and of 
reference may be rendered permanent. 





THE WANTAGE STEAM TRAMWAY. 


From time to time during the last few years various attempts 
have been made to introduce steam power for the propulsion of 
cars on tramways, not only in England, but on the Continent as 
well as in America, and although some degrees of hig te ey 
to have crowned the efforts of engineers in Paris, Vienna, and 
rr agg der experimental trials which have been made in 
Birk and other places in this 
maaan have not been such as to induce the Government, or the 
local authorities, to recommend its general aduption, owing to 
the great difficulty of obtaining a machine fully adapted to meet 
the requirements of street locomotion without en the 
public safety, and it was not until the last session t parlia- 
mentary permission was obtained for its use. Owing to the 
persevering efforts of the directors of the Wantage Tramway 
Company, backed by the prompt assistance of Colonel Loyd 
Lindsay, V.C., the senior member for the county of Berks, who 
takes a great interest in the line, the little town of Wantage has 
been the first to obtain the requisite power to adopt steam for 
passenger traffic on its tramway. As the Wantage line 
was only opened for public traffic in October last, and lies 
in a somewhat remote district, perhaps it may be well to state 
for the information of those who are unacquainted with its 
formation that it is about 24 miles in length, laid down along 
the side of the turnpike road leading from the town to the station 
of the Great Western Railway at Wantage-road. It consists of 
a single line of 4ft. 84in. gauge, with four turnouts, or passing 


places, with igor facing points at intermediate distances. The 


Pils are of th bridge section, 40 Ib. per yard, bolted 
to longitudinal bev come of the dimensions 10in. by 6in., with 
transoms 5in. by 4in., 10ft. apart. The line crosses the turnpike 
road once only in the distance, and passes over the Wilts and 
Berks canal by an iron bridge of 38ft. span ; its sharpest curves 
are 7(ft. radius, and its steepest gradient 1 ‘in 47, the length of 
the longest being 330 yards. As it was considered probable at 
the time of its construction that permission would be obtained 
to use steam power, both for passengers and goods, the road was 
constructed with a view to its adoption, but owing to the Act 
authorising its use not receiving the Royal assert until July last, 
it was not until the Ist of August that steam was introduced, 
since which time steam has been used daily for the conveyance 
of passengers to and from the station to the town, as well as 
occasionally for experimental trials. On account of its novelty, 
great interest appears to be taken in its introduction, and a 
considerable number of engineers, and others desirous of witnes- 
sing the working of the line, have visited Wantage to inspect it 
during the last few days. 

The machine in use on the line is the Grantham’s Patent Com- 
bined Steam Car, that was exhibited on trial last year at the District 
Railway works, West Brompton, and which was conveyed to Wan- 
tage by traction engine along theroad, because it was too high to be 
conveyed by rail, The Grantham car on its first trials on the Wan- 
tage tramway was found of insufficient boiler power to propel it 
successfully up the gradients and round the curves of the line, 
and some other defects in the machinery were discovered ; subse- 
quently a new and very effective conical multitubular boiler was 
substituted for the two small ones, and the condensing apparatus 
and machinery properly adjusted by Messrs. Shand and Mason, 
of London, and the whole car put in proper going order. These 
alterations and improvements were carried out under the joint 
direction of Mr. E. Woods, the consulting engineer, and Mr. G. 
Stevenson, the engineer of the line, and have proved to be highly 
successful. The car has from its commencement continued to 
run daily with satisfaction, and without in any way obstructing 
the traffic on the road, and from its freedom from noise, steam, 
and smoke—the two latter being scarcely observable—horses 
travelling on the road appear to take no more notice of it than 
of an ordinary horse car. It may be stated also that on the occa- 
sion of the Berks volunteer review, which was held on the 7th 
of August last, on ground adjoining the Great Western Railway 
station, when it was computed that. not less than 5000 persons 
travelled on the road in vehicles of all descriptions during the 
day, and the car was running backwards and forwards the 
whole time, no inconvenience or difhoulty with the horses was 
experienced. The car, which is 27ft. 3in. in length, 11ft. lin. 
high, and 6ft. 6in. wide, is divided into first and second pas- 
senger compartments, with the boiler and machinery fixed in the 
centre, and runs on four wheels, one pair for driving, the other 
pair fixed to a radial axle for easing the curves ; it is propelled 
backwards and forwards without turning at either end of the 
line, and only requires to be replenished with water after a 
double journey; it is driven from either end by removable levers, 
the driver having complete control of the machine as re 
turning on, shutting off, or reversing steam, as well as applying 
the brake power, which is so perfect that the car can be brought 
to an almost immediate standstill. It is constructed to carry 
both inside and outside, 60 passengers, and the full complement 
has often been conveyed by it ; it appears highly popular with 
the public, and the travelling is much preferred to that of the 
horse cars, and judging from the silence with which it glides along 
on the rails, the absence of clatter and noise, as well as the ease 
with which the machine can be worked, it is considered by those 
competent to form an opinion of its action, that the time is not 
far distant when the expensive system of working our street 
traffic on tramways by means of horse power will be succeeded 
by the use of steam under proper restrictions, especially as itmust 
be apparent to all acquainted with the subject that the 
cost of working must be greatly in favour of steam, For 
the information of those interested, the cost of working the 
Wantage line per day of twelve hours, as nearly as can be ascer- 
tained, is submitted :— 

Distance travelled per day, 40 miles. 
Weight of gas coke, 240 Ib. £4 
Weight of steam coal, 56 Ib. 
— 296 Ib. 


Zn 
= 





cost ee 0 2 oh 
Fuel for lighting .. ee oe - ow 866 
Oil and light for car oe ee és ee 00 3 
Driver's wages ee ee ee = 9 05 0 
Stoker's wages - ee ee os ee 03 0 
Conductor's wages . oe as oe 024 
Estimated wear and tear. ee os oe 040 
£017 6 
Cost of working per mile, 54d. for steam car. 
£ad 
Cost of horse cars—Four becuuae A at 3s. 012 0 
Two drivers. . <6 06 0 
Conductor 024 
Oil and light ee ee 002 
Estimated wear and tear. oe oo 06 0 
Rent of stables, &c. « ée ée 010 
7 6 


4&1 
Cost of working per mile, 8\d. for horse car. 


It will be seen by the above table that the cost of working the 

Wantage live by horse power is greatly in excess of the cost of 
working it by steam power, but the time occupied, owing to the 
restrictions Taid down by the Board of Trade, confining the speed 
to eight miles per hour, is the same: 








Sepr. 8, 1876. 
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RAILWAY MATTERS. 


THE Bombay and Baroda Railway Bridge over the Nerbudda has 
been carried away by the highest flood which has occurred on the 
river for many years past. 


THE Severn and Wye Railway Company on Friday, the 1st inst., 
opened their line for the conveyance of passengers to Cinderford, 
one of the chief towns in the Forest of Dean. 


A portion of a tunnel which is being built under Cavendish- 
court, Houndsditch, connecting the Metropolitan Railway from 
Bishopsgate to Aldgate, gave way on bheer ages 4 afternoon, bury- 
ing beneath the ruins a number of workmen, and carrying with it 
a horse and cart and the driver. Four men were taken out dead, 
and five so dreadfully hurt that small hopes are given of their 
ultimate recovery. 


THE engineer in charge of the Severn Tunnel works reports that 
the heading has now been driven toa length of 2540ft. from the 
shaft, and is more than 60ft. under the shoots. The strata for the 
last 500ft. has been almost free from water. The Pennant Rock 
continues to be of the same strong character as before, and has 
become even closer and harder as the heading has neared the shoots. 
This condition of the rock is most favourable to the success of the 
work. Inclusive of the cost of the plant, the expenditure to the 
present time amounts to £55,448. 


THE directors of the London, Chatham, and Dover Railway 
announce their intention to raise the £500,000 new capital autho- 
rised by the company’s Act of last session for increasing the accom- 
modatien of the line. The company propose to construct a short 
line, about half-a-mile in length, to improve the connection between 
the Sittingbourne and Sheerness line and the main line at Sitting- 
bourne, and also to improve the accommodation at the company’s 
new shipping pier at Queenborough, to facilitate the continental 
communication of the company from that point. The entrance of 
the West Swale, from the river Medway, is to be dredged, and a 
beacon is to be erected in the neighbourhood. The access to the 
goods and coal station at Camberwell is to be improved, and the 
viaduct over the Denmark-road is to be widened for that purpose. 
The level crossings on the line at Sittingbourne and Bromley are to 
be done away with, and more land acquired for siding accommoda- 
tion. The extension of several of the stations on the system is 
contemplated, and considerable additions are required to the stock 
of engines, carriages, and wagons, with a corresponding addition to 
the workshops and sheds, 


THE Bridgeport Conn. Standard of July 21 says :—‘“‘ Messrs. 
Copeland and Bacon, of this city, have constructed, under the 
supervision of Mr. Henry C.: Walters and from his designs, a 
locomotive for use on inclined railroads, and we yesterday had the 
pleasure of observing its workings on the inclined track, built for 
the purpose of testing its capacity, near the water, just above the 
Congress-street bridge. The engine stands upon an open platform 
and is worked by means of a strong wire rope which runs from one 
end of the track to the other, making several turns around two 
large drums on the engine, one above the other, the upper drum 
being connected with the steam power by means of a huge cog- 
wheel. The track on which the locomotive is now being tested 
rises one foot in ten, and the machine will do even better than 
that. Six of these locomotives are tobe built by Messrs. Copeland 
and Bacon for use on a couple of mountain roads—one near Salt 
Lake and the other near San Francisco. They are four miles long 
and very much curved, and do-a freight and passenger business, 
connecting two other railroads with each other. The locomotive 
works finely, going up hill or down with equal facility, and can be 
stopped anywhere on the steep plane without difficulty. When in 
actual use these engines will draw the cars up the hill and they, it 
is said, will run down without assistance.” 


TuE short line of railway which has been constructed at Ports- 
mouth to connect the South-Western and the Brighton system with 
the waterside and the dockyard, has just been inspected by Colonel 
Hutchinson, of the Board of Trade, previous to the granting of a 
certificate by the board for the opening of the line, which is ex- 
— on the 1st of October. Colonel Hutchinson was accompanied 

y Mr. Jacomb, engineer, and Mr. Verrinder, passenger superin- 
tendent of the South-Western Railway; and by Mr. Bannister, 
engineer, Mr. Stroudley, locomotive superintendent, and Mr. J. P. 
Knight, general manager of the Brighton Company. The con- 
tractors are Messrs. George Aird and Sons, of Lambeth, and the 
works were commenced atthe latter end of 1874. For nearly its 
whole length the new line passes over embankments and bridges, 
and at the waterside it is supported upon iron girders resting upon 
screw piles. In order to test these thoroughly, two of the heaviest 
engines from each company were run along the line, and the deflec- 
tion of the girders was so slight that Colonel Hutchinson considered 
the inspection very satisfactory. When completed the line will be 
woken | by Messrs, Saxby and Farmer’s block and lock signal 
system. ‘The new line will be of convenience to tourists, inasmuch 
as it will enable them to embark in Isle of Wight steamers at the 
Hard without the intervention of trams and piers. The Dockyard 
Junction will be used by all troops embarking and disembarking. 


Tur Greenwich railway station was the first terminus of a rail- 
way starting from London. It is to be a terminus no longer, the 
direct through route via Deptford, Greenwich, and Charlton, to 
Woolwich, Dartford, and Gravesend being ready for opening. 
The new up station will be of nearly the same dimensions as the 
block of buildings now being taken down, but its frontage will recede 
from the street line by a fore-court about eighty feet wide. <A 
quantity of the material in the eapery station buildings will be 
utilised in the new structure. The old station, says the Railway 
News, is worth a word of passing notice. It includes a waiting-room 
of rather extraordinary dimensions, needed long ago for railway 
purposes, but for a number of years past disused except for bazaars, 
concerts, volunteer drill, religious services, and other than railway 
purposes, When the station was built ‘ Greenwich Fair” was a 
popular institution, and, as already stated, the Greenwich line was 
the only railway starting from London. The spurts of traffic at 
fair and holiday times required peculiar treatment, one part of 
which was to fill the great waiting-room with passengers, and to 
draw them off by detachments, and box them up in compartments 
between the waiting-room and the platform until the train was 
ready. This process, the pressure being now much less, will be 
rendered unnecessary by the large platform space provided at the 
new station. The up station has a platform 560ft. in length by 
21ft. wide; the down station platform is 515ft. long by 16ft. wide. 
The new line from Deptford-creek to Charlton is only a little over 
two miles in length. One portion of it (about half), from Maize- 
hill to Charlton, where a junction is formed with the present North 
Kent line, was opened about two years ago; the closing up portion 
to be opened now is from Deptford-creek to Maize-hill station. In 
so far as the new route ma; adopted for North Kent trains, the 
new stations will be Deptford, Greenwich, and Maize-hill, to the 
displacement of the New-cross, St. John’s, Lewisham Junction, and 
Blackheath stations, There has been necessarily considerable delay 
in the construction of this short but, important line. Somewhat 
heavy cost, by any course on which the line could be laid out, was 
unavoidable, and changes in the plans have been necessitated by 
different causes. The Admiralty authorities inte: to prevent 
the construction of the line as at first laid out with a portion of it 
to pass along the bottom of Greenwich Park. The ground of the 
opposition was that the trains would cause vibration that would 
reach and disturb the delicate instruments in the Royal Observa- 
tory. Changes were subsequently made in the plans with the view 
to lighten the engineering works and avoid the purchase of valu- 
able property ; but for both works and — the cost has been 
very heavy. The most important and cost y work on the line is a 
diversion for about 1700ft. in length of the Metropolitan main 
sewer, near London-street, Greenwich. The works throughout 
have been executed under contract by Messrs, Aird and Lucas. 





NOTES AND MEMORANDA. 

At Prairie du Chien, Wis., an artesian well daily discharges 
869,616 gallons of water. The well is only 960ft. deep, but has head 
enough to raise the water 900ft. above the ground. 

A NEW size for cottons, known as Haitra, is procured from China 
end Japan, and may be used for thickening colours and sizing all 
tissues. For use it is washed in water and is then boiled with sixty 
times its weight of water, in a closed vessel at 65 deg. Fah. The 
paste thus obtained will keep, and adheres to the fibre so tena- 
ciously that, according to the Scientific American, when once dry it 
cannot be removed with cold water. 

Some idea to what vast extent farming is carried on in California 
and some other Western States = be formed from the following 
item in one of our exchanges :—“‘ Ploughing in unbroken furrows 
six miles long can be seen in Fargo, California. The teams start in 
the morning and make one trip across an entire township and back 
before dinner, and the same in the afternoon, making 24 miles’ 
travel every day.” It would seem that the steam plough ought to 
find a place in such a region. 

A WELL-KNOWN French earthenware manufacturer has just de- 
vised a new mode of decoration for private dwellings and public 
buildings. Instead of applying the decorated faience to the wall 
he proposes enamelling the stone itself, by putting up a light scaf- 
folding and using the blow-pipe instead of the oven. The advan- 
tages of the scheme are principally cheapness and durability. The 
experiments tried show that the process is less expensive than 
separate plates, and the decoration is calculated to last as long as 
the stone itself. The architect of the Louvre, M. Lefuel, has given 
his entire approbation to the process, and means to take the first 
opportunity of applying it under the inventor's supervision. 


AccoRDING to Dr. Coolidge’s examination of United States army 
statistics, from 1839 to 1855, the mean stature of recruits from 
Georgia, Tennessee, North Carolina, South Carolina, Alabama, and 
Virginia ranged between 68°272in. for the first and 67°488 for the 
last-named. The average for the whole country, obtained from 
Dr. Coolidge’s tables, was 67°357in., about one-third of an inch 
below that derived from the records of the Provost Marshal 
General’s Bureau (67°672in.) for the Northern States ; while that 
obtained by Mr. Gould, from the statistics of the United States 
Sanitary Commission—on the whole less accurately taken—was 
smaller yet, by about one-hundredth of aninch. The close corre- 
spondence of the three sets of observations is an indication of the 
accuracy of thewhole. Altogether they are the results of measure- 
ments of nearly a million and a-half of American-born white men, 
and the resulting mean stature of the whole is 67°646in. Even the 
lowest mean obtained would entitle the American people to the 
first rank among the nations in point of stature. 


Among the appearances which are regarded by students of the 
moon’s phenomena as proofs positive of « lunar atmosphere of con- 
siderable density, we may mention the twilight at the cusps of the 
moon, the dimness and obscurity observed at times in certain 
localities while surrounding objects stand out sharp and clear, the 
blue, transient fringe to crater walls at sunrise, the local and 

uickly disappearing grey border to the black shadow of some of 
the deep crater formations, the misty appearances within deep 
craters at sunrise, and the blotting out of surface details by mists 
which vanish as the sun rises. After reviewing at length the 
evidence of these and other lunar phenomena, Neison decides that 
the existence of an atmosphere to the moon must be regarded as 
certain ; the only uncertainty that remains is with respect to its 
density, which he is persuaded must in all probability lie between 
three and four hundredths of that of the earth’s atmosphere. It 
“is therefore capable of exerting almost as powerful an effect upon 
the surface as the earth’s, and, proportionately to the mass of the 
moon, is not much inferior in amount.” 


Corton waste is a singular example of the successful application 
of scientific utilisation. It is the collected sweepings of the card 
room, and formerly had no value. Large heaps were suffered to 
accumulate until it fermented, and was then spread over the land. 
After that, cartridge paper makers bought it at £2 to £4 per ton; 
then it rose in price, and means were found to bleach and tear it up, 
in order that it might be respun and woven, and now there is a 
trade of 14,000,000 cwt., giving rE ye my to 500 dealers. The 
various uses are all exhibited, and the refuse is then sold for engine 
cleaning, and finally to the paper maker ; jute is next. An immense 
trade has been created. It is a product of Bengal, and formerly 
was used for gunny bags, to pack rags or merchandise in, but now 
it yields to processes which fit it for weaving with silk or cotton, 
or in the making of thread, ropes, sail cloth, and with wool in 
flannels aad carpets, and with cocoa nut fibre for matting, &c. 
During twenty-five years the consumption has risen from 391,000 
ewt. to 1,250,000 cwt., and the value from £90,000 to £1,000,000, 
and the refuse now equals the original import of the raw material. 


RuNGE, in 1848, discovered that a dilute solution of the colouring 
matter of logwood, to which kad been added a small quantity of 
neutral chromate of potassium, produces a deep black liquid, which 
remains clear, does not deposit, and may be employed as an ink. 
Perfectly neutral litmus paper is not affected by it, it does not 
attack pens, it is very cheap, and so easily penetrates writing paper 
that it cannot be removed by washing even with a sponge—in a 
word, it has all the properties of an excellent ink. On exposure to 
the air in the inkstand it ti d r very rapidly, its 
colouring matter being deposited in the form of large blac flakes, 
which leave a colourless liquid above them. This gelatinisation is 
a great defect in this ink, particularly as one does not know the 
precise conditions that determine it. Different means have been 
pro to prevent this action ; the best seems to be that of the 
addition of carbonate of sodium recommended by Biéttger. To 
prepare this ink, take extract of logwood 15 parts, water 1000 parts, 
crystallised carbonate of sodium 4 parts, neutral chromate of potas- 
sium 1 part. Dissolve the extract of logwood in 900 parts of water, 
allow it to deposit, decant, heat to ebullition, and add the carbonate 
of soda; lastly add, drop by drop, with constant stirring, a solution 
of the neutral chromate in 100 parts of water. The ink thus 
obtained has a fine bluish-black colour, it flows well from the pen 
and dries readily. The chrome ink powder of Platzer and the acid 
ink of Poncelet are imitations of the original ink of Runge. 


Dr. Siemens has designed an instrument by which a stream of 
alcohol and water mixed in any proportion is measured in such a 
manner that one train of counter wheels records the volume of the 
mixed liquor, while a second counter gives a true record of the 
amount of alcohol contained in it. e principle on which this 
measuring apparatus acts may be shortly described thus: The 
volume of liquid is passed through a revolving drum, divided into 
three compartments by radial divisions, and not dissimilar in 
appearance to an ordinary wet meter ; the revolutions of this 
roduce a record of the total volume of passing liquid. The drum 
iquid, on its way to the measuring drum, passes through a receiver 
containing a float of thin metal filled with proof spirit, which float 
is partially supported by means of a carefully adjusted spring, and 
its position determines that of a lever, the angular position of 
which causes the alcohol counter to rotate more or less for every 
revolution of the measuring drum. Thus, if water only passes 
through the apparatus, the lever in question stands at its lowest 
position, when the rotative motion of the drum will not be com- 
municated to the alcohol counter; but in proportion as the lever 
ascends, a greater proportion of the motion of the drum will be 
communicated to the alcohol counter, and this motion is rendered 
strictly proportionate to the alcohol contained in the liquid, allow- 
ance being made in the instrument for the change of volume due 





to chemical affinity between the two liquids. According to Nature | 


several thousand instruments of this description are employed by 
the Russian Government in controlling the production of spirits in 
that empire, whereby a large staff of officials is saved, and a per- 
fectly just and technically unobjectionable method is established 
for levying the excise dues, 


MISCELLANEA. 


THE President of the United States has approved the bill 
authorising the Pacific Mail Company to substitute iron vessels for 
wooden ones on the route between San Francisco and China. 

A sum of nearly £8000 has been subscribed for the relief of the 
relatives of the persons killed by the explosion on board the 
Thunderer, but it is roughly estimated that at least £14,000 will be 
required to meet the necessities of the case. 


DuRInG the month of August there were 26 vessels, of an aggre- 
gate tonnage of 21,400, launched on the Clyde, as against 24 vessels 
of 20,200 tons in the same month last year; but there is a large 
decrease on the eight months’ work as compared with that of 
previous corresponding periods. There are now 90 vessels on the 
stocks, as against 93 a month ago. 

On a afternoon the steamship Pennsylvania arrived at 
Greenock with 142 masons on board, whom we noticed last week had 
been engaged in New York by Messrs. John Coghill and Sons, con- 
tractors for the Greenock parochial buildings at Smithston. The 
men appear to have been got at by unionists, and since their arrival 
they have refused to sign the articles presented by the masters to 
work for 10d. per hour and an average of eight hours a day. 


AN experiment has just been made in Prussia with the importa- 
tion of coal from the Danish Isles. The first cargo has been shipped 
to Stettin, from the island of Bornholme, which possesses exten- 
sive coal-fields, the produce of which is, however, not sufficiently 
matured to display the heating power of ordinary sea coal. It 
rather resembles lignite, or brown coal, but, being handy and easily 
raised, it promises to be found useful for a good many p' s in 
Northern Germany. <A good deal of brown coal is gubereiy used 
in Germany. 

EXTENSIVE additions to the Shell Foundry of the Royal Labora- 
tory Department, Royal Arsenal, Woolwich, have been commenced 
by Mr. William Gardiner, of Waltham Abbey, who has taken the 
contract under the Royal Engineer Department. The whole of the 
open space at the rear of the foundry is to be enclosed and covered, 
but the roof will be the subject of a separate contract. The drain- 
age and other underground work, which it is considered undesirable 
to have done by contract, is being carried out by the Royal Engineer 
Works Department, under the direction of Col. P. H. Scratchley, 
Royal Engineers. 

A Times correspondent in California, says:—‘‘The tunnel 
through the San Fernando mountains has just been completed, and 
is worthy of notice, as it is by far the largest on the Pacitic coast. 
Its length is 6966ft., while the longest tunnel on the Central Pacific 
Railroad, in crossing the Sierra, is‘aot over 1200ft It is not two 
years since the first borings were made, and since then many 
unforeseen difficulties have had to be encountered. From the 
character of, the rock and the enormous pressure upon the tim- 
bers placed as supports, the tunnel will have to be lined with strong 
masonry throughout.” 


THE Birmingham Gazette, announcing the death of Mr. Thomas 
Fearn, says :—‘‘ Mr. Fearn may be said to have been the inventor 
of the process known as electro-metallurgy, the patent of which he 
disposed of to the Messrs, Elkington, and which he was instru- 
mental in introducing to every part of the Continent. He studied 
at the Queen’s College, Birmingham, afterwards at Paris, and for 
some time was a distinguished pupil of the well-known German 
chemist, Dr. Liebig, with whom he formed a lasting friendship. 
He was well-kaown to the leading electro-metallurgists of Paris, 
Vienna, Berlin, and Cologne, and in Birmingham his society was 
courted not only for his bright and far-reaching intelligence, but for 
his kindly and unostentatious geniality.” —- 


THE Select Committee on the working of heavy guns has been 
augmented by the appointment of Col. Fraser, Royal Artillery, and 
two officers belonging to the Royal Navy, and has had handed over 
to its custody and-direction the experimental 81-ton gun. The 
committee now consists of Col. E. W. Younghusband, R.A., 
Superintendent of the Royal Gun Factories, Royal Arsenal, presi- 
dent ; Col. G. T. Field, Superintendent Royal Carriage Depart- 
ment; Col. T. Inglis, a Engineers, of the Armour-plate 
Committee, War-cffice ; Col. W. H. Goodenough, Royal Artillery, 
Assistant Director of Artillery and Stores; Col. G. H. Fraser, R.A., 
Superintendent of the Royal Laboratories, Royal Arsenal ; Major 
H. J. Alderson, R.A., Secretary of the Experimental Branch ; 
Major Stewart, R.E.; Capt. English, R.E., and two naval officers, 
whose names are nct yet known at Woolwich. 

WEDNESDAY morning, between eleven and one, a series of trials 
took place of Messrs. Merryweather and Sons’ new steam fire engine 
at Devonport Dockward, the Admiral, Superintendent, and 
several heads of the various departments being present. The 
engine being placed alongside the basin, and four lengths of suction 
pipe connected, a most severe test of raising the water through this 
vertical lift (32ft ) was satisfastorily accomplished. Steam was 
raised to 40 lb. pressure in 5} minutes, and to 120 1b. in 11 minutes. 
Two jets of water, ljin. diameter, were thrown through 200ft. of 
hose to a vertical height estimated at 170ft. with a mean water 
pressure of 100 Ib. on the square inch. After pumping sea water 
the engine was then removed to take its supply from the dockyard 
fresh-water service. Several interesting tests took place, one 
notably being that a 2in, solid jet of water was projected over the 
various buildings. 

AN interesting competition is about to be opened by the German 
society Verein von Gas and Wasser Fachminnern Deutschlands, 
which offers a prize of 400 dols. to the author of the process for the 
economical purification, from carbonic acid, of illuminating 
obtained from coal. The systems now commonly employed Seales 
either hydrate of lime, certain salts, muriate of manganese, for 
example, and iron oxides. Whether these methods leave more or 
less to be desired according to the nature of the coal distilled, or 
whether the forms of purifiers are imperfect, it is nevertheless 
certain that carbonic acid still remains present in illuminating gas, 
and its presence is decidedly unhealthy. Either a new system for 
its complete removal, or an effective improvement on the older 
processes, is requi The invention must be economical, easy of 
manipulation, and must not lower the illuminating power of the 
gas. The memoir describing it must be complete, and explain both 
the theory and the practice. Manuscripts must be signed with 
some distinctive device, which is to correspond with a similar mark 
on a sealed packet in which is written the name and address of the 
author. Communications are to be addressed to the president of 
the commission, Dr. Schilling, at Munich, prior to December 31, 
1876, 

A SCHEME for a United Drainage District for Birmingham and 
the surrounding places has been adopted by the joint committee, 
subject te confirmation by the various sani authorities within 
the united district. The district proposed is to include yn eae 
Aston, Balsall-heath, Handsworth, Harborne, and Smethwick 
urban districts, part of West Bromwich urban district, and parts 
of the rural districts of West Bromwich, Solihull, King’s Norton, 
and Aston, and such other places or districts as the Local Govern- 
ment Board may think fit to include. The objects of the scheme 
are—(1) The disposal of the sewage of the various towns and places 
within the district in such a manner as shall prevent the pollution 
of the river Rea, and the river Tame, and any of their tributaries, 
(2) The prevention of the pollution of such rivers and tribu- 
taries from any other cause, either within the district, or previous 
to their entering the district. The board is to take charge of 
outfall works for the whole of the district, and of such intercepting 
sewerage works as may be necessary to convey the sewage of cach * 
town or place from the main sewer to the boundary of the outfall 
works. he local draining of each town or place will not be 





included in the powers of the board, but the board is to define the 
| boundary of all outfall works which may comprise tanks or works 
| for subsidence, filtration, or other treatment for the purification of 
| sewage, and land for the purposes of irrigation, filtration, or utili- 
sation of sewage. 
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: GROUND PLAN OF THE BOILERS OF 


HEREWITH we give a ground plan of the boilers, stop valves, 
steam pipes, &c., in connection with the after stokehold of H.M.S. 
Thunderer. 1, 2, 3, 4 are the four boilers of the after stokehold, 
of which No. 1 is the boiler that burst; 5 is the superheater 
over which stands the chimney ; 6, 6, 6, 6 are the uptakes lead- 
ing the smoke from the smoke boxes to the chimney; A A AA 
are the main stop valves ; a, a, a, a are the auxiliary stop valves; 
A}, A! are the main steam pipes ; a’, a" are the auxiliary steam 
pipes; BB are the cylinders of the foremost pair of screw 
engines ; C C are the condensers of those engines ; D D are the 
eduction pipes. The step vaives A and a of boiler 1 being shut 
and the safety valves of that boiler being at the same time in- 
operative, the explosion toox place by forcing a plate off the front 
of that boiler in the direction of boiler 3. 








PINKER’S PATENT HYDRAULIC BOAT LOWER- 
ING APPARATUS. 


In describing the system of working the hydraulic lifeboat appa- 
by 


ratus illustrated in the accompanying engraving, and paten 





Mr. J. Pinker, Great Mersey-street, Liverpool, it may be stated that , piston will then travel] the required 











alteration or addition; the chocks in which the boat sits are the 
same; the outer half being jointed, can be dise: by a 
line pulled by a man who has the management of working the boat. 
The davits are jointed to the ship’s side or on the main deck, the 
level passing from that joint under the keel and upon the inboard 
side of boat, and beyond her middle line, and of sufficient height 
to clear the blocks and drift of line, or such other disengaging 
gear as may be applied. From a shackle above the level of the 
upper deck a chain is connected with each davit, and is con- 
tinued from that position, passing over the sheaves direct to the 
crosshead of the piston of a hydraulic cylinder, disposed under 
the beams as shown. The cylinder is always charged and ready 
at any moment for use. The officer appointed to take charge of 
the boat proceeds to his boat on the alarm being given, the people 
get in to the number required, together with the boat’s crew, 
while the boat is in the chocks. The gripes being cast adrift, 
the officer = a line and the outer chocks slide out, the boat 
launching herself at the same time. Another line which is con- 
nected to the valve or cock of the hydraulic cylinder being 
pulled will allow the oil or water to pass from the cylinder. The 
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the boat is in every way the same as now in use, there being no | to take a horizontal position, the boat at this time being ready 


H. M.S. 


THUNDERER. 


to be let go by the disengaging gear on a favourable condition of 
the waves, the beat being 15ft. from the ship’s side. 

Zhe advantage claimed for the system is that it requires only 
one man to work the entire arrangement, he being able alone to 
start the boat from a state of rest in the chocks and cast it adrift 
15ft. from the ship’s side. A weather boat can be used with the 
same safety and expedition as a lee boat, the time necessary for 
the entire operation being about ten seconds, The whole of the 

is simple and not liable to get out of order, and can be 
thoroughly understood by any person after a few minutes’ expla- 
nation. To replace the boat in the chocks a pump is employed 
which will force oil or water on the front side of the piston of 
the hydraulic cylinder, and will bring the boat and davits back 
to their normal position. 








THE AUTOMATIC UMBRELLA RUNNER. 

THE accompanying engraving serves to illustrate one of the neat 
little domestic inventions for which Americans are so famous. It 
is intended to dispense altogether with the present wire spring 
stop employed to keep umbrellas up or down, An umbrella being 
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fitted with it, it is only necessary to the runner to raise or to 

eS the runner to lower the ribs. It has been — by a 

: ‘Higgins, of New York, and is only introduced into this country 
y Messrs. - : 

The construction of runner is as follows :—The inner tue A has 
fixed to its w end the stretchers s, as in ordinary cases, and is 
substantially like the runner usually used, except that it is longer, 
and has cut through it a slot a, intended to receive the 

¢, fitted in the stick C; and which keeps the umbrella 

lose or expanded. Over the tube A is an outer tube P, 
which is somewhat shorter than A, and slides up and down upon 
it, and is swelled or expanded at or about its middle, as shown, 





sufficiently to allow the spring c to be full Py we ea 
thrown out when cach eueled euett over dihie ef springs, 
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at which time the outer tube also entirely conceals the spring. 
The action is as follows :--When the umbrella is shut, and it is 


desired to open or raise it, it is not n to press with the 
thumb or finger the spring ¢ down through the slot a and into the 
spring recess in the stick, as has to be done in ordinary umbrellas 
to allow the runner tube to be pushed up, but the outer tube P 
is moved upward and upon’ the tube A until its upper end comes 
in tact with the stretcher rim s'. The first upward movement 
of the outer tube P brings the inclined surface or face ) of its 
swelled ion against the spring c, and presses the spring into 
the stick, so that the tube A can pass over it as if the spring was 
forced in by the thumb or finger, and then the further upward 
movement of the outer tube carries the inner slotted tube along 
with it over the spring, avd thus raises or opens the umbrella, as 
in ordinary cases. A continued movement in the same direction 
of the two tubes of the runner in the manner described thus per- 
forms the two offices of first pressing in the holding spring, and 
then carrying up the inner tube, which expands the umbrella. 
When the umbrella is fully expanded the slot a! in the tube 
Ais brought over the upper spring of the stick, and the spring 
passes into the slot and holds the umbrella open. When it is 
desired to close the umbrella a similar movement of the runner 
tubes takes place, but in an opposite directi 





ion. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
(We ow ” 





THE THUNDERER EXPLOSION, 

Srr,—The coroner’s jury having returned their verdict, we, as 
Englishmen, are bound to accept it; even though, as engineers, 
some of us may i to argue the premises upon which that 
verdict was given, and the theories propounded for the considera- 
tion of the jury. Mr. Fletcher, who acted as the coroner’s assessor, 
may be asked to reconcile his statements that all boiler explosions 
are preventible, and that no boiler exploded unless it was bad, with 
the evidence and conclusion now arrived at; for it has not been 
asserted that this boiler was bad, and it would appear to be clearly 
laid down that this explosion at least was not preventible, and 
the jury have adopted this position and declared that it was 
accidental, 

I am not prepared to dispute the verdict, but it will be wise to 
inquire how far the facts adduced in this inquiry would have been 
available, or may be used in another. First, then, the weighted valves 

for they must not be described any longer as safety valves, after 
the evidence- -are said to have been fast in their seats, and this is 
accounted for by the expansion of the seat °00307in., or a fine 
hair’s breadth, less than the ordinary thickness of scum, grease, or 
dirt that covers the face of a valve pipe. Another point is that 
the paragraph from Circular No. 39, for the guidance of the 
Steam Reserve, does not appear to have been attended to by 
those in charge, viz., the officers in charge of the engines. 
Secondly, the stop valve had not been opened ; and, thirdly, the 
steam gauge would appear to have travelled past its range, and got 
broken by the increased pressure of the pointer against the other 
side of the stop pin. In these several points there would appear 
at first sight some lack of observation ; it is hardly right to call it 
disobedience of orders, because that isa crime in the navy ; but on 
shore it would be summed up as culpable neglect ; and it certainly 
appears strange that this bination of circumst: should 
occur on the same boiler, and on that only should any of them be 
found—a fact already alluded to in your columns. The darkness 
of the stokehold, the divided or alternate responsibility of the 
naval engineer officers and the contractor’s staff, may have led to 
the absence of proper observation of the steam gauge before the 
pointer had passed the figures on the dial. The same divided 
authority may have overlooked the stop valves being closed, but 
there is evidence that they were reported as all being open. 
Someone clearly then stated what he had not proved to be correct, 
unless the valve was subsequently closed. Much of the evidence 
was directed tothe extraordinary and newly observed phenomena 
as to the weighted valves, and it would have been more satis- 
factory if Mr. Bourne, Mr. Hyde, and others representing the 
contractors, had been called to express their opinions in reply to 
the evidence of those who propounded these theories. Further, 
if evidence had been given as to the means taken to fix these 
weighted valves, to allow the boiler to be tested, and the removal 
of all appliances for the purpose, in corroboration of Mr. Bram- 
well’s examination of the valve box, it would more effectually have 
removed doubts which have existed. 

There is a theory which has long obtained among colliery engi- 
neers, that in heating a boiler which hasbeen laid off for cleaning 
or repair, it is necessary to remove the cap of the safety valve to 
allow the air to escape, and to leave it off until steam begins to 
rise, because, unless this is attended to, the heated air becomes 
explosive. That this is a failacy cannot be denied, but it amounts 
almost to a superstition, and is advanced to explain the frequent 
explosions just after repair orcleaning. That this explosion would 
have been prevented if the stop valve had been open will be 
admitted by all, as well as that the weighted valves ought to have 
lifted at 30 lb. pressure or thereabouts ; therefore it is only fair to 
ask, supposing the valves were tight, why was not this boiler in 
connection with the valves cf the other boilers? If it had been 
one of a range at a colliery or ironworks we should have heard 
more of the stop valve not being open, and no one would have 
reported more strongly on the subject than Mr. Fletcher. It is a 
lamentable conclusion to arrive at, that at this period of mechani- 
cal engineering, no one should have imagined till now that three 
one thousandth parts of an inch, due to the expansion of a brass 
ring 5fin. diameter internally, at a temperature of about 263 deg., 
should be able to render a three winged valve rigid on its seat ! 
Yet such is now put forward as proved. 

One word more about pressure gauges. .The jury have given a 
recommendation which is applicable to all, that the range of the 
gauge should be double the working pressure, and if to this were 
added that a maximum pointer should be placed on every pressure 
gauge, it would be found very desirable in the result. Neither 
steam gauges nor spring balances should be set with the working 
pressure near their ultimate indications, and the benefit of a 
register is obvious. We must not look upon this case as being 
measured by the extent of injury and death ; nor must we be led 
to look upon it.from the point of view as to who were the owners 
of the boiler ; but as engineers consider only the facts and figures 
laid before us so carefully and so minutely by Mr. Bramwell, and 
weigh them in connection with the evidence of prior events and 
circumstances, and then taking Mr. Fletcher’s past experience and 
reports, we ask ourselves whether or not this was one of the 
preventible calamities, and, if so, whether blame will not attach 
somewhere, Borer. 

September 2nd. 


Sir,—The different theories set forth by your correspondents as 
to the cause of the recent explosion on board H.M.S. Thunderer 
leaves in my mind still a doubt as to the real cause. ‘The first, 
which I may call the “‘contraction theory,” does not agree with 
the specific properties possessed by the metals used in the construc- 
tion of the valve and the seating, so that rather than the feathers 
of the valve alone expanding on the increase of temperature in the 
boiler, the seating being in direct contact with the boiler, which is 
the source of the heat, would expand at a greater ratio than the 
valve proper, thereby giving more freedom rather than obstruction 
to the working of the valve. 

The second theory, which suggests that the misplacement of the 
cover of the valve chamber jamming on the spindle would prevent it 
from rising. Say the cover was so misplaced, then, the spindle not 
being vertical, the valve could not lie in its proper place, and the 
steam would escape at the least amount of pressure, which would 
hetray the defect, I wait further enlightenment on the subject. 

: ‘ DovBIFuL, 








Sir,—I thank you for kindly inserting my letter on the 
Thunderer explosion in the last issue of your paper, and with 
reference to your foot note, stating that one part of our hypothesis 
had been fully discussed at the inquest, I may state that on the 
28th of August we sent a letter to Mr. E. J. Harvie, the coroner. 
It was the same as the one in last week’s issue of THE ENGINEER, 
and by your excellent report of the inquest, we see that on the 
29th—the day on which our letter would be received by the 
coroner—Mr, John Oliver, the chief inspector of machinery afloat 
at Portsmouth, was called, and when being examined by the 
assessor regarding one of the points brought forward in our letter, 
he says, “‘ In the stokehold of the Thunderer one labours under.a 
disadvantage from darkness, and it might be possible for a man in 
mistake to reverse the cover of the safety valve box, but in my 
thirty years’ experience I have never known such a thing to occur. 
If it were done it might interfere with the proper lifting of the 
valves, and I am not able to say from my own knowledge whether 
the covers was reversed on the ec of the boiler that burst or not. 
I am aware that from one end of the box to one spindle there is 
a greater distance than from the other end of the box to the other 
spindle, It would in the case of the Thund an i ibili 
to reverse the cover on the boxes, and the bolt holes would not fit.” 

Now, by referring to the sketch of the valves in THE ENGINEER 
of August 25th, it will be clearly seen from the shape of the chests 
and its cover that there is nothing whatever to prevent the cover 
being laid on the chest end for end, and it is not improbable that 
the bolt holes might be found to come in, for they are not like holes 
for fitted bolts. Mr. Oliver does not appear to have said whether the 
cover had actually been tried on end for end or not to prove his 
statement that the bolt holes would not fit. They do not appear 
to have brought forward the probability of the valve spindles 
getting bent when the cover was being put on. 

5, Moscow-terrace, Victoria Park, T. D. M, Krxe, 

London, Sept. 5th. 








LONDON BRIDGE, 

Srr,—Referring to the letter of Mr. J. F. Boetius in your impres- 
sion of September 1st, it may save some trouble or discussion 
between that gentleman and Mr. Barnett as to priority of invention, 
if they are informed that the plan of bridging the Thames, which 
they both appear to have patented in October, 1875, is not novel, 
as it was one of many schemes proposed at the beginning of the 
present century when the re-construction of London Bridge was 
under consideration. I have no official) documents at hand, but 
believe a full description of the plan in question is included in the 
report presented te Parliament at that time. M. Inst, CLE. 





HYDRAULIC RAMS, 

S1r,—In reply to “J. K.,” I would refer him to Kaston’s rams, 
illustrated on page 30 of your last volume. There is a space above 
the snift valve and behind the delivery valve chamber which is 
always full of air, being supplied by the snift valve—in fact, all 
the air which is admitted enters this chamber before passing the 
delivery valve into the air vessel proper. In old illustrations of 
so-called Montgolfier’s rams this second air vessel was generally 
placed within the delivery air vessel. The use of this air cushion 
is only retained by makers who have old patterns, or who have 
copied from rams of an old type. CHARLES L, HET?. 

Ancholme Ironworks, Brigg, Sept. 6th. 





STEAM GAUGES, 

Srr,— Your correspondent, Mr. Baldwin, in THE ENGINEER of 
1st inst., inakes a statement to the effect that at the Birmingham 
Agricultural Show some of Mr. Bourdon’s gauges were from 14 Ib. 
to5lb.inerror. Will you allow us to ask Mr. Baldwin to read Mr. 
Bourdon’s letter of 8th ult., which appeared in your journal, which 
stated that the majority of gauges bearing Mr. Bourdon’s name 
were not made by him at all, to the manifest injustice to himself. 
Mr. Bourdon did not send any gauges to the Birmingham show, 
whilst, on the other hand, the firm that Mr. Baldwin so highly 
extols, may, for aught we know to the contrary, have prepared 
special gauges for the trial. 

If there were any of Mr. Bourdon’s “‘own make” gauges 
exhibited, and they had met with fair play in transit, we venture 
to assert, from our knowledge of Mr. Bourdon’s work, that they 
would have been found perfectly accurate, or at any rate, as nearly 
so as the best in theshow. Mr. Bourdon will himself, doubtlessly, 
answer the remaining portion of Mr. Baldwin's letter, which we 
ourselves had missed noticing till to-day. 


Holborn Viaduct, 7th Sept. NEGRETTI AND ZAMBR:. 


S1r,-- Having read your articie on steam gauges, and a letter in 
this week’s ENGINEER commenting.thereon, with your permission 
I should like to offer a few observations on the same subject. 
First as to the choice of a correct standard. As the dial of a pres- 
sure gauge is usually marked in pounds per square inch, there can 
be no question that it ought to indicate the true number of pounds 
with as little error as possible, by what process it is graduated, 
whether by open column of mercury cr a weighted piston (as you 
suggest), being another part of the question. As it is an established 
fact that a cubic inch of mercury weights “48945 1b., a vertical 
column 2°0355in. high will exercise a pone ag of 11b, on the base, 
one of 20°355in. in height a pressure of 10 lb , and so on; a column 
of that description, open at the top, divided into equal spaces of 
20°355, and these again into ten parts, appears to be the readiest 
way of graduating steam gauges. I am afraid the weighted piston 
arrangement would be open to the objection that the friction would 
vary with the pressure, state of Jubrication, and unequal con- 
traction and expansion of the cylinder as the water by raising the 
piston gained access successively to different parts of the interior 
of the cylinder. 

Your correspondent, Mr. Thomas Baldwin, insists somewhat on 
the necessity of having pure mercury, and mentions the name of a 
maker who does use pure mercury. I could give him the names of 
many makers who do so. It may be well to see what error the 
difference between pure and impure mercury would create. As its 
specific gravity—or, for the sake of simplicity, say weight per cubic 
inch—can only be altered by admixture with some metal heavier 
or lighter than itself, and as tin and lead are the two metals which 
it generally contains when impure, it follows that the difference of 
the pure from the impure metal will be the difference in weight 
between the percentage of adulterating matter and the same 
bulk of pure mercury; for instance, take 99 cubic inches 
of pure mercury and mix with it 1 cubic inch of lead; 
as a cubic inch of lead weighs about “408 Ib., and one of mercury 
“48945 lb., it is obvious that the mixture, although 100 cubic 
inches in bulk, will weigh a little less than 100 times *48945 lb., 
the deficiency being the difference between the weight of the cubic 
inch of lead and the same bulk of mercury, namely, ‘08145 lb. 
Thus the error in a column of mercury 203in. high, or say 200in., 
will be, speaking roughly, twice °08145, that is ‘1629 Ib. in 100 lb.— 
an amount which would be about the breadth of one of the lines onan 
ordinary steam gauge—if containing the same percentage of tin 
the error would be *4549 1b. in 100 1b. In practice it will be found 
that mercury containing 1 per cent. of other metals will not run 
freely, it will present the same appearance as a pan of molten 
lead, a kind of dross will cover the surface, and when it is poured 
from one vessel to another it will leave a residue behind, so that in 
arg if it will run through the glass tube of the gauge without 
eaving a metallic film on the inside of the tube it may be pro- 
nounced pure enough for testing purposes, and any error from that 
source would have to be exp: in decimals with a few noughts 
on the left hand. 

I believe the real reason of the great inaccuracies in steam gauges 
is not through various standards of height being used, but from 
the fact that many makers do not possess open columns of mercury 
at all, but mark their gauges from another gauge which they 








suppose is true, and which, although true when mado, is liable to | 


get untrue from various causes. While those mercurial gauges in 
use are generally made with iron tubes, in which there is a float 
with a thread from it over a pulley at the top and a counter weight 
which also serves as index at the other end, so that the height of 
the float in the tube is shown by the position of the counter weight 
outside, in columns of that kind there is always the liability of the 
float sticking and causing mistakes. The tube should be a glass. 
one, so that the height of the me can be seen; there is then 
very little chance of error, and the cost of the glass one is 
not more than the iron tube. In the course of business we make 
and repair a great many steam gauges, and we find that nearly all 
those having an india-rubber diaphragm interposed between the 
steam —_ and the plate or — on which the steam acts, after 
a time lose, and indicate less than the actual pressure, especially 
near the upper part of the scale. The cause appears to be the loss 
of elasticity by the india-rubber; and other patterns of gauges 
work stiffly through the pinions becoming oxidised and sticking; 
so it by no means follows that a gauge will be correct after work- 
ing a year or two. As I do not wish to make your correspondence 
column a vehicle for an advertisement, I beg to subscribe myself, 
September 5th. PHILOSOPHICAL Inst. MAKER, 


P.S.—I should be glad to see a statement from Messrs, Eastons 
and Anderson as to the way in which their test gauge is graduated, 
it would be an act of justice to those ced whose gauges 
were only a pound or two wrong in the published results you 
gave. —— 

HEAT AND STEAM IN THE CYLINDER. . 

S1r,—In final reply to Mr. Northcott’s letters, it is, perhaps, 
sufficient to say that we cannot have our cake and eat it too; we 
cannot have the heat equivalent to the work done in overcomin 
back pressure in the injection water, and do the work as well; an 
Mr. Northcott in his letter in your number of 4th August admits, 
that “‘undoubtedly the work done by the steam is that of the 
entire indicator diayram above the line of no pressure.” 

With regard to the gg case cited in that letter, I think I 
explained clearly that Mr. Northcott’s concluding statement, “ If 
I were to calculate the heat expended as being equal to the heat 
exhausted, plus that aye ay to the gross indicator work (or 
in this case to the work done in overcoming back pressure) I 
would have too much by just the latter quantity,” could only be 
true, on the hypothesis that the heat required to generate steam 
under constant volume is the same ss under constant pressure ; 
and as Mr. Northcott thought I ought to modify my views suffi- 
ciently to endorse the conclusion, I naturally concluded that he 
wished me to allow the hypothesis also, MicHArEL LONGRIDGE. 

Manchester, Sith September. 








LANSDOWNE BRIDGE. 

WE illustrate at page 168 a bridge thrown over a valley in the 
grounds of the Philadelphia Exhibition. It is constructed under 
the patents of Mr. King, of Cleveland, Ohio. The following 
extract from Mr. King’s specification will supply all the infor- 
mation required to elucidate the engraving :—The extreme 
length is 208ft., number of spans two; extreme length of 
each span, 104ft.; width of roadway in clear, 18ft.; there are 
two sidewalks each 6ft. wide.; the number of panels is ten ; the 
height of arches at crown equal {th of the length of the span. 
The truss arches consist of two 7in. channel iron, and two plates 
of boiler iron, each 9in, by ,%in. at centre or crown of arches, 
and l0in. by sin. at ends or feet of arches. The channel 
irons and plates are securely riveted together with gin. rivets, 
placed 6in. apart to centres, hot pressed and hot riveted. An 
interior channel iron extends 20ft. up from foot of each arch. 
The extremities of the arches are formed into shoes of cast iron 
resting on the abutments or piers, with a flat bearing of 12in. to 
l4in. from heel to toe, and have a firm connection with ends of 
the chords by thread and nut connections of same sectional area 
asin the main chords, The ends of the arch joints are planed 
to form: bearing, and the joints lap 30in. The chords are com- 
posed of flat bars, each 3in. by 1fin., two under each arch. All 
chord connections have enlarged heads, containing the samé 
sectional area as in the main chords. All chord pins are turned, 
and not more than ,yin. less in diameter than the pin holes 
There is a single set of posts under each arch, formed of 2hin. 
star iron in first two panels from ends of arch; post three, two 
24in. star iron and lattice bars, four; one 3in. star iron; post five, 
two 3in. star and lattice bars 2in, by fin., the upper ends of which 
pass through the centre of the arches, with thread and nut con- 
nections ; the lower ends of the posts pass between the lower 
chords, and through connecting blocks of cast iron. Screw nuts 
both over and under the chords hold the post securely in place, 
making the same adjustable, and obviating the necessity of 
cutting holes through the chords, and reducing sectional area of 
same. 

The diagonals cross each other, two in each of the quadrilateral 
panels of the truss, consisting of 1jin. rods in the first panel 
from ends, and the remainder are 3in., Jin., lin., and 1}in. rods. 
The end of the diagonals pass obliquely through the arch and 
connecting blocks, with screw nuts at end for adjustment. The 
nuts on both posts and diagonals at upper ends are hexagonal, 
and properly proportioned for the purposes intended. To give 
lateral steadiness to the structure, there is a pair of diagonal 
sway rods, each lin. diameter, at the end panels of the bridge ; 
the remainder of the panels are of jin. rods. The system of 
sway bracing commences at the feet of the arches, passing 
diagonally from that point to first post from end of bridge ; 
starting from that point, continue through entire length of 
structure, There are three side braces of 3in. star iron and lattice 
bars. 

The bracing over the floor is high enough to leave a clear 
headway of 14ft. and of one panel of lattice bracing. The lattice 

ead brace is formed of four 2in. | and lattice bars 2in. by }in., 
brace being 14in. deep. The wrought iron floor beams are 12in. in 
depth, the coal plate 12in. by }in., and four 2}in. L irons; each 
beam extends outside of the chords to support the side walks. The 
floor joists are of pine timber 12in. deep and 3in. thick, placed 
2ft. apart from centre to centre. Floor plank is of pine 3in. 
thick, and not more than 12in. or less than 8in. wide, spiked to 
the floor joists with 5in. spikes, 








10-TON GOODS WAGON. 


WE illustrate at page 164 a 10-ton goods wagon manufactured 
by the Bridgwater Engineering Company, Bridgwater. This 
company have been for some time engaged in the manufacture 
of this type of rolling stock, and with marked success. The 
drawings explain themselves so fully that no special description 
is required. Railway men will quickly pick out the salient 
features of the design. The principal dimensions are given, and 
need not be reproduced here. The wagon is strongly built, and 
while it presents nothing abnormal, may be regarded as of 
perhaps the best modern type. 








Iv is officially announeed that the general regulations for the 
Paris International Exhibition of 1878 and the classification to be 
adopted for the different exhibits have not yet been definitivel: 
settled, All statements which have appeared in the Frenc 
journals on this subject are therefare incorrect, 











Supr. 8, 1876. 





THE ENGINEER. 


167 








ON THE USE OF WOOD, SAWDUST, AND PEAT 
AS FUEL IN RE-HEATING FURNACES. 
' By RicHarp AKERMAN, of the Stockholm School of Mines. 


WHEN fuel containing water is burned, the water may simply be 
converted into vapour or it may be decomposed by the red-hot 
carbon, hydrogen and carbonic oxide peor Inara sey 4 formed, 
If we suppose the fuel to have a temperature of 5 deg. C., which 
nearly corresponds to thé mean temperature of middle Sweden 
for every Wg unit of water which is vaporised from the fuel 
95+536 = 631 heat units are required, to which has to be added 
the heat abstracted from the furnace by its being heated above 
100 deg. C. But as this naturally depends on the temperature at 
which the gases escape from the funnes it must be very different 
in the case of different furnaces, which is even true if we confine 
—— to re-heating furnaces, as is our intention for the pre- 
sen 

In order to estimate properly the —— of heat lost with the 
watery vapour, it is n in the case of such furnaces to ascer- 
tain both the temperature which such gases have when they 
out of the generator, and that of the products of combustion when 
they leave the furnace itself. The temperature of the gases as they 
pass out of the fireplace or sey ey is, however, so variable, 
according as both different kinds of fuel and differently constructed 
generators are employed, that it may, perhaps, be considered im- 
possible to arrive at any ave tem’ ture.. Neither is it of 
any great importance for the object we have in view in this paper, 
on which account we shall confine ourselves to the temperature at 
which the product bustion leave the furnace itself. This 
perhaps in our common ‘“ Koltorn” re-heating with a 
moderate heating space, may be taken at about 600 deg. C., and as 
the specific heat of watery vapour may be taken at 0°475, there is 
abstracted from the furnace with every weight unit of steam which 
is to be foundamong the products of combustion not only the 
631 heat units mentioned above, but also 600x 0°575 = heat 
units in addition. 

Besides this true loss of heat of about 900 heat units for every 
weight unit of water, the presence of watery vapour in the s is 
attended with the serious inconvenience that as its specific heat is 
nearly double that of the other the temperature of combus- 
tion is lowered in consequence of its presence farther than is due 
merely to the consumption of heat occasioned by the production of 
steam. Finally the presence of watery vapour in a re-heating fur- 
nace is undesirable because it has an oxidising action on the iron, 
the waste of which is, therefore, increased by it. The reasons 
why it is necessary to adopt the Siemens-Lundin principle when a 
very high temperature is desired, and even desirable when a com- 
ae moderate temperature is to be attained, are evident, 

or both the last-named inconveniences which attend the presence 
of watery vapour entirely disappear in this way, when it is re- 
moved before the gases are led into the furnace, and even the loss 
of heat caused by the overheating of the steam may in this case be 
reduced to nothing ; for if the gases before they leave the generator 
are made to pass through a sufficiently deep layer of fuel, their 
temperature need not exceed 100 deg. C., and the whole of the 
loss occasioned by the vaporising of the water may therefore be 
limited in this case to 631 heat units per weight unit of watery 
vapour to be found among the gases. 

n order to vaporise a weight unit of water under the circum- 
stances just described, there are required when the carbon, as is 
desired in a gas generator, is burned only to carbonic oxide, 631 : 2473 
==( 255 weight units of carbon, and the water contained in the fuel, 
even if a drier fuel is used for the first firing and no loss of heat 
is supposed to take place through the of the generator, 
cannot exceed 2473 : 631 = 3°92 times the weight of the carbon. 
But as there is no way of preventing loss of heat through the sides 
of a furnace in operation, the weight of water in a fuel used for 
generating gas can scarcely exceed 3°7 times the weight of the 
carbon existing in it, and it is necessary when such a fuel is used 
to mix with it in the beginning a drier fuel until the requisite 
temperature has been attained in the furnace. If we pass now to 
a consideration of the relations of heat which are found to exist 
when the water is decomposed by red-hot carbon in the fireplace 
to pe ey and carbonic oxide, we find that the fireplace or 
generator loses in this way yet more heat, for besides the 631 heat 
units required for the vaporising of the water, there are consumed 
in this case 29,638 : 9 = 3293 heat units; but it is in the case of 
gas furnaces, especially when they are not provided with condensers 
on the Siemens-Lundin principle, exceedingly advantageous to get 
the watery vapour decomposed inthis way as completely as possible, 
for the hydrogen thus formed gives Note when burned in the re- 
heating furnace, just the same quantity of heat, 3293 heat units, 
and this development of heat takes place just where a high tem- 
me is desirable, while the consumption of heat, on the other 

and, goes on in the fireplace or generator where no very high tem- 
perature is required for any other purpose than the decomposition 
of the watery vapour now in question. For this a pretty high 
temperature in the generator is advantageous, for if it be not high 
enough the watery vapour is not decom: 

The reason of this again is that the decomposition in question 
must take place by means of red-hot carbon, and the thicker the 
stratum of this which the watery vapour passes through the more 
completely is it converted into carbonic oxide and hydrogen ; but as 
this decomposition, as we have seen, is attended with a considerable 
——_ of heat, it is evident that if the layer of fuel through 
which the gases developed in the generator must is thick, the 
red hot, or in this case the active, portion thereof is thinner in the 
same proportion as the water contained in the fuel is greater, and 
the thinner the red-hot layer of carbon is, the less watery vapour 
is decomposed during its e through it. If thelayer of red- 
hot carbon is, from the diminution of heat caused by a great con- 
tent of water, too thin, little or no water can be thus Seema, 
but the burning goes on in the way first described with a erate 
consumption of heat in the generator; but the layer of red-hot 
carbon may also under such circumstances be so thin that none of 
the carbonic acid first ores during the combustion is reduced 
to carbonic oxide. , however, carbonic acid is incapable of 
further combustion, the carbon thus oxidised in the generator is 
of little use in the furnacein the case of common “ Koltorn” 
re-heating furnaces, and of none at all in the case of Siemens- 
Lundin furnaces, and when the combustion goes on in this way 
no proper degree of heat can be obtained. 

it we reckon how many weight units of carbon must be burned 
to carbonic oxide in order to develope the amount of heat which a 
weight unit of water occurring in the fuel ‘a. for its decomposi- 
tion in the way just described, we find this to be (32934631) : 
2473=1°587 weight units, which corresponds to 63 per cent, water 
(both chemically bined and hydroscopic) of the carbon occurring 
in the fuel; but, in fact, the fuel used in a gas furnace, if the whole 
of the water it contains is to be decomposed, may not contain so 
much water, for if the requisite temperature be obtained in the 
—s by using fuel pay ag water, so that it is required 
only to keep up the temperature by the use of the moister fuel, 
there is always a considerable loss of heat through the walls of the 
fireplace, and the content of water in the fuel, if it isto be com- 
pletely decomposed, ~— certainly not to exceed something more 
than 50 per cent., say 55 per cent. of the weight of the carbon. 

Let us now see how the different varieties of fuel correspond to 
these requirements, and well-carbonised charcoal may be 
supposed to contain with 82 per cent. carbon 10 per cent. hydroscopic 
water, and the relation of weight between carbon and water is 
thus about 10:82, the water being 12°2 per cent. of the weight of 
the carbon. — 

Ordinary pit coal may perhaps be reckoned to contain 81 per 
cent. carbon and 9 per cent. chemically combined water, to which 
comes to be added about 5 per cent. hy ic water, so that the 
relation of weight between the water and carbon in this case is 
je oom 14;81, the water heing 17°3 per cent. of the weight of the 

in. 








if the whole content of water is to be decomposed in a 
constructed generator, or, in other words, if the moist fuel is to be 


fuel containi 
and accordingly it answers very well to use in such a furnace com- 
mon fresh sawdust containing about three times as much water as 


experience, to use such sawdust as contains sixty 
scopic water as sometimes occurs, for it contains about four times 





Peat is more variable in its composition than coal, and itis there- 
fore difficult to fix on any average ratio for its constituents ; but, if 


we limit ourselves to haps we may take it as con- 


peat, 
taining after complete desiccation at 110 deg. C. about 57 percent. 
carbon, 2 an , 36 per cent. chemically combined 
water, 5 per cent. ash. Iv air-dried there is, however, 


t 

20 per cent. to 40 per cent. and even 50 per cent. hydroscopic 
water, and it may therefore be taken to contain with 40 per cent. 
carben, 25 per cent, chemi combined, and 30 per cent. hydro- 
scopic water. The relation of weight between water and carbon 
is thus in the former case 36:57, the water 63'1 per cent. of 
the weight of the carbon, and in the latter55:40, the water being 
137°5 per cent. of the weight of the carbon. 

Wood completely dried at 120 * C. contains about the same 
quantities of water and carbon, Air-dried wood contains besides 
about 20 per cent. hydroscopic water, and may thus be considered 
to consist of 40 per cent, ps 40 per cent. chemically combinea 
and 20 per cent. hydroscopic water. Newly felled timber, on the 
other hand, con’ 50 per cent. le geo water and upward» 
and its composition may therefore be taken to be 25 per cen. 
carbon, 25 per cent. chemi combined, and 50 per cent. hydro- 
scopic water. The relation of weight between water and carbon 
is thus in completely desiccated wood 50; 50 or 100 per cent. water; 

-dried wood 60 :40 or 150 per cent, water, and in newly felled 
wood 75:25 or 300 per cent, water. 

Sawdust which has been air-dried by heating while kept in suit- 
able houses contains 27 per cent. to 30 per cent, hydroscopic water, 
while fresh sawdust ae 50 per cent. ; but sawdust 
is also to be found which con’ 60 per cent. The water in the 
three cases just referred to is 177 per cent., 300 per cent., and 400 
per cent. of the weight of the i. ah 

It has been already pointed out that if a fuel containing water 
is to be burned in the generator in such a be that the watery 
vapour is completely decomposed, as is desirable in the case of a 
gas furnace, and carbonic oxide and hydrogen are formed, the 
quantity of water in the fuel must not exceed about 55 on cent, 
of the weight of the carbon. But of the varieties of fuel specified 
above, charcoal and pitcoal alone fall within this limit, but as far 
as charcoal is concerned, it often unfortunately eae that it con- 
tains so much water as to exceed 55 per cent. of the weight of the 


n. 

The water contained in air-dried peat amounts to 137°5 per cent. 
and in air-dried wood to 150 per cent. of the weight of the carbon, 
and of course neither of these kinds of fuel, and much less un- 
dried wood, which contains three times as much water as carbon, is 
fit to be used alone in such gas furnaces as are not provided with 
condensers, but when they are used for this es to they ought to 
be mixed with charcoal or pitcoal, as is gene: y one. ee 
desiccated wood, and still more peat, are much to be preferred in 
this respect, inasmuch as the former contains water to 100 per 
cent. and the latter to about 63 per cent. of the weight of the 
carbon; but even in the case of good peat, well dried by artificial 
heat, the whole content of water cannot be decomposed without 
the admixture of some fuel containing less water. 

If the quantities of carbon and water contained in different 
kinds of fuel are known, it is of course very easy to ascertain how 
much of a fuel poor in water must be added to another fuel rich in 
water in order that the whole of the water contained in the 
mixture may be decomposed, provided the generator is properly 
constructed. On the supposition that the percentages of carbon 
and water in the different fuels are those stated above, the propor- 
tions reckoned by weight are as follows :—15°9 per cent. charcoal 
with 84°1 per cent. thoroughly desiccated peat ; 17°7 per cent. pit- 
coal, with 82°3 thoroughly desiccated peat ; 51°3 per cent. charcoal, 
with 48°7 per cent. t oroneyy desiccated wood ; 54°4 per cent. 
pitcoal, with 45°6 thoroug desiccated wood ; 65°8 per cent. 
charcoal, with 34°2 thoroughly air-dried oy ; 68°6 per cent, 
pitcoal, wlth 31°4 thoroughly air-dried peat; 68°9 per cent. charcoal, 
with 31'1 per cent. pea a air-dried wood ; 71°7 per cent. pit- 
coal, with 28°3 per cent. thoroughly air-dried wood ; 84'8 per cent. 
charcoal, with 15°2 per cent. undried wood ; 86°7 per cent. pitcoal, 
with 13°3 per cent. undried wood. 

These figures, however, denote, as has been said, only the greatest 
proportion by weight in which the above-mentioned fuels abound- 
ing in water may be mixed with those which contain less water, 


roperly 


utilised as advantageously as possible without condensing ; but it 
is clear that there is nothing to prevent the fuels containing much 
water to be used in smaller proportions than those stated above, 
and it may sometimes be advantageous, if not in a technical, at 
least in an economical respect, to allow them to enter into the 
mixture in a somewhat larger proportion, if the difference in price 
between them and the fuels containing little water is considerably 
ter than is due to their true value as fuel. It ought, however, 
in this case to be kept in mind that the moist fuel may be utilised 
with greater advantage by being used in a furnace according to the 
Siemens-Lundin principle, for when the mixed fuel contains so 
much water that a considerable proportion of it, even with 
properly constructed generator, cannot be decomposed, a condenser 
may with great ay ona be ey between the generator and the 
furnace, but it is then clear that regenerators must be employed 
for the re-heating of the gas. It is also toa considerable extent 
on this account that even the consumption of thoroughly desic- 
cated wood in an Ekman wood re-heating furnace is so much 
— than that of only air-dried wood in a Siemens-Lundin 
urnace, so that per centner of bar iron there are required in the 
former five cubic feet thoroughly desiccated, and in the latter 


three and-a-half to four cubic feet air-dried wood, 


As the water does not require to be decomposed when a Siemens- 
Lundin furnace is employed, there may be utilised in this way a 
water to about 3°7 times the weight of the carbon, 


carbon; but, on the other hand, it does not do, as we learn by 
r cent, hydro- 


as much water as carbon. Such fuel as the last named cannot of 


‘course come in question for employment in the re-heating furnace, 


if the Lundin furnace is not This furnace is also best adapted 
for wood, branches, and peat, but if the supply of this fuel is not 
sufficient by itself it can, however, as is the common practice, be 
mixed with pitcoal and used in “ Koltorn” furnaces, But in this 
case it is best thoroughly to desiccate it; as may in most cases be 
done by the waste heat of the furnaces, and that the value of the 
fuel is thereby much increased is shown by the fact that at 
Bjoerneborg thoroughly desiccated condensed peat is considered to 
atpond the same effect in the ‘‘ Koltorn” as one and a- 

times its volume of charcoal; while machine-worked “pipe” 
peat merely air-dried is only considered to be equal to its own 
volume of charcoal, and air-dried “hand” turf is commonl 
reckoned to have half the value of its own volume of charcoal, all 
cag pene i" Heer ye ites 

an example of the way in which large quantities of undried 
inferior fuel may be used quite wenbseinesll , it may be stated 
that at one place there was consumed in a ‘‘ Koltorn ” rve-heatin; 
furnace per centner rolled iron, not only 0°434 cubic foot pi 
but along with it 0°492 cubic foot imperfectly dried ‘hand turf” 
and 0°548 cubic foot refuse wood, while at another work under 
quite similar circumstances in a furnace of the same construction 
there was required per centner bar iron for the re-heating 0°38 to 
0°40 cubic foot pitcoal without admixture with any other fuel. It 
appears to follow from this that the mixture with turf and wood 
at the former place was not only not advantageous, but that in 
fact some extra coal was consumed to counteract the injurious 
effect of the large quantity of water contained in the inferior fuel. 
I hope no one understand meas seeking to oppose the employ- 
ment of peat, refuse wood and other inferior fuel in re-heating 

, for, on the contrary, it is my view that re-heating in this 

country ought to be carried on with such materials; but we must 





either properly dry such fuel if we wish to mix it in any consider- 
able quantity, for use in ‘‘ Koltorn” re-heating furnaces, or go to- 
the e: of Lundin furnaces if we wish to use it undried. 
We have shown above what is the maximum quantity of water 
that a fuel can contain if the whole of the water is to be decom- 
in the When the content of water exceeds this 
it, we must content ourselves with having that portion of it 
hich cannot be decomposed, vaporised, and if the quantity of 
water is so + that it amounts to three times the weight of the 
carbon, the heat developed by the burning of the carbon to nic 
oxide is scarcely sufficient to decompose any water. In such. 
circumstances, the Siemens-Lundin joa must be taken 
advantage of, if a proper heat is to be attained, and the generator 
chine to be so constructed that the gases before they leave it are 


obliged to pass through so large a quantity of fuel that their 
temperature is reduced to 100 deg. C. bm drying and heating the 
upper layers of fuel. The generators ought in these circumstances 


to be as high as possible, and the openings for drawing off the gas 
close to the top of the generator. 

When it is intended that the water in the fuel should be decom- 
posed as completely as possible, it is not advisable, on the con- 
trary, to allow the gas to pass thrcugh the whole mass ef fuel for 
the result of this would naturally be, as in the case referred to 
above, that the ter part of the water would leave the generator 
undecomposed, but, the opening intended for the escape of the gas 
must, in these circumstances, be placed so that the fuel near it is 
red-hot, and so decompose the watery vapour yet occurring in the 
gas: but this opening ought not to lie so near any tuyere that the 
carbonic acid formed in front of it is not converted by the red-hot 
fuel into carbonic oxide. These conditions for a proper combus- 
tion are fulfilled in a superlative manner in the Ekman “ Koltorn” 
re-heating furnaces, which in their old form with ‘three rows of 
tuyeres, stand even higher in this respect than many recent modifi- . 
cations of them. 

That it has been found advantageous at several works to depart 
from the old arrangement of the tuyeres, and they have instead 
been so placed that the before its entrance into the furnace 
proper has not to pass through so much red-hot fuel, doubtless 
arises from*the fact that so much fuel abounding in water has 
begun to be used, that the whole of the watery vapour cannot 
possibly be decomposed by the amount of heat developed in the 
generator, and it is evident that under such circumstances it is best - 
to take an intermediate course between the two types of generators 
referred to above. A generator on a new eure e has been con- 
structed by Herr Thum for the purpose of obtaining with certainty 
gas free from water and carbonic acid ; and although it cannot be 
employed according to the inventors’ statement for fuel containing 
so much water as thoroughly desiccated wood, it may be useful for 
fuel containing a smaller quantity of water. In this generator 
there are two fireplaces connected together. Fuel is charged into 
these alternately, and when a charge of fuel is placed in one fire- 
one the products of combustion are made to pass through the 

yer of -hot fuel in the other, the direction of the blast being 
changed with every charge of fuel. In this way water and carboni¢ 
acid are reduced to a tai and carbonic oxide, and a dry gas 
with a constant high heating power obtained. 

From what has been stated above it is evident that the fuel used 
in such a generator cannot contain more water than between 50 and 
60 per cent. of the weight of the carbon present, for if it exceeds this 
the fire cannot be kept up so as to decompose the water as completely 
as is claimed for this arrangement. 








SocteTy OF ENGINEERS.—Arrangements have been made for a 
visit of the members and associates of the society, on Wednesday, 
the 13th instant, to the works of the Thames Steam Ferry Com- 
pany, at Wapping, at twelve o’clock noon. On leaving the works 
of the Thames Steam Ferry Company, about two p.m., members 
aid associates will proceed by steamboat from the nel Pier to 
the Cubitt Town Pier. On landing they will visit the London 
Yard, Isle of Dogs, by permission of the proprietors, Messrs, 
Westwood, Bailey, and Co. They will there inspect what will 
probably be the largest swing-bridge yet constructed, the swinging 
weight being 600 tons. It is being made for Port Adelaide, from 
the designs of Mr. W. Dempsey, C.E. 


THE WarTER Suppiy or Lyons.—Previous to 1854 Lyons was 
vr by water pumped direct from the Rhone and from private 
wells ; about 55, gallons daily being drawn from the former 
source. As the supply was quite insufficient it was determined at 
the above date to seek, by the advice and under the direction of M. 
A. Dumont, an engineer of the Ponts et Chaussées, an increased 
amount by driving in the water-bearing gravel bed, which fills the 
centre of the valley of the Rhone, and upon which the lower por- 
tions of the town are built, filtering galleries and reservoirs, whence 
the water might be pumped for distribution to the different 

uarters. A covered filtering gallery about 130 yards long, and a 
little over 16ft. wide, was then driven near the town on the right 
bank of the Rhone; it was built with solid sides admitting water 
only upwards through the floor, which was placed at 10ft. below 
the standard average low water mark of the river. A filtering 
basin was connected with this gallery to catch the water comin 
from it, 144ft. long by 125ft. wide, with the sides pitched an 
slopes of 1 to 1; it was arched over in spans of 14ft. 9in. in the 
clear. Several similar filtering galleries and basins were added 
later on, as the demand for the water increased, till about 7700 
square yards of effective gees | surface was obtained. It was 
anticipated that this would yield during twenty-four hours about 
9,000,000 gallons, or at the rate of about gallons per square yard 
of filtering surface ; however, it was found that when the river was 
low it was with difficulty that 6,500,000 gallons were obtained. Of 
late years the population of the town and the area supplied with 
water have increased very rapidly ; and it became a question of 
much moment how to meet the augmented demand. On examina- 
tion it was found, that, owing to the level of the invert of the 
filtering galleries, and to the existence of hard beds of conglomerate 
around them, no very greatly increased supply could be expected 
even from a very much larger filtering surface of galleries. It was, 
however, ascertained that underneath, below the conglomerate 
beds, there existed a fine, porous, bed of gravel ; and it was finally 
decided to sink down a number of wells from the floor of the filter- 
ing galleries into this water-bearing strata. During the course of 
last year seven of these 6ft. Gin. inside and 26ft. deep, were sunk ; 
joe Aes octagon shaped and lined with cast iron framing. These 
wells have given very satisfactory results, yielding nearly 400,000 
gallons each during the twenty-four hours. With their aid there is 
no difficulty in affording the present average daily supply of nine 
million gallons, or about ms per head; and also, it is 
anticipated, in —t furtherdemands. The distribution of this 
water to the town of Lyons, built at very great difference of level 
and extending over an area of 11,000 acres, was a matter of some 
difficulty. For this purpose Lyons is divided into four districts : 
(1) the low level; (2) the high level ; 3) the heights of Fourviére ; 
and (4) the park on the other side of the Rhone. The low-level 
service has four pumping engines, three of them Cornish, of 170- 
horse power each, with steam cylinders 3ft. 3in. in diameter, and 
8ft. 2in. stroke ; the remaining engine being double-acting, of 135- 
horse power. In case of need these engines, if working together, 
can raise 17,000,000 gallons in the twenty-four hours ; they deliver 
into a service reservoir at Margnoles at about 160ft. above the filter- 
ing well. The high level district has two direct-acting engines of 
135-horse power each, which deliver into a reservoir at Montessuy, 
315ft. above the well. The heights of Fourviére have a reservoir 
197ft. higher than the last, or 512ft. above the filtering well, with 
a small 30-horse power engine to supply it. The detached service 
of the Park is performed by a 35-horse power engine pumping into 
a reservoir 118ft. above the low water level of the station. The 
water —— is soft, clear, and of excellent quality ; it ig alkaline 
and also rich in carbonic acid ; ita average temperature at the well 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque 
BERLIN.—Asuear and Co., 5, Unter den Lunden. 
aig GeERoxp and Co. 


NEW YORK —Twe Writer and Rogers News Company, 
81, Beekman-street, 











——— = 
TO CORRESPONDENTS. 


*,* In order to avovd trouble and confusion, we find it necessary to 
"inform correspondents that letters of inquiry addressed to the 








public, and intended for insertion wm this — 
cases, be nied by a large envelope legibly din by the 
writer to hi , but bearing a 2d. in order that 
answers received by us may be Yorwa to their nation. No 


notice will be taken of communications which do not comply with 
these instructions. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must ‘ore request correspondents to keep copies. 

R. Sorcuirre. A letter lies at our office for this correspondent. 

J. R.—Set your boiler so that the fame will return first under the bottom and 
then along the sides. Z , 

Erecror.—Practice varies very much. A mile a minute of circumferential 
velocity gives good results. : 

H. M. M.— Write to the Secretary of the Admiralty. There is no specral form 
of application required in the first instance, 

SemapHore.—You can obtoin the information you require by applying to 
Mr. R. F. Fairlie, C.B., Victoria-street, Westminster. 

W. M. P.—AUlow half a square inch of safety valve area per square foot of 
grate. On large boilers two safety valves should always be fitted, 

J. W.-—We must refer you to Messrs, Lockwood, of Stationer’s Hall-court, on 
ol Spon, of a Sor the wnformation you require, We never 

wor! 


EXxPERIENCk.—Quicklime is put into dry boilers to keep them dry and prevent 
corrosion, and for this purpose is used in the navy. It isnot putin to 
make inci ustation and conceal bad workmanship, as you suppose. 

C. Z. H. (Brigg).—The valve proper shown in your sketch is in no wise new, 
we used it nearly fifteen years ago, and it is well known to most engineers in 
the present day. The system of loading which you show is defective, because 
there is a stuffing box for the weight spindle to pass through. The Board of 
Trade would not accept such a valve as a ‘ safety” valve. 

J. L. 8.—So much depends on the workmanship in small riveted tubes, such as 
that shown in your sketch, that we must decline to say at what pressure 
~ can work it with safety. A ing the work hip and material to 

Sirst-vate, it ought to be safe at 100 1d. on the square inch, It is quite 
i that it may actually not be safe at 51b, We cannot 
advise you to use such a boiler. 

J. B. (Nottingham).—The arrangement you propose would not answer. In 
the first place, the cast iron tube plates would crack, and you could not keep 
the tubes tight ; but even if this were not the case, the flue is so small that 
the introduction of such an obstruction as you propose would ruin the 
draught. If you have not steam enough, fire the boiler externally under- 
neath, and return the smoke through the fiue. 

A. G.—Scraping up the faces of slide valves is an unnecessary refinement. 
The best plan is to finish the planing of the valve face with a very fine cut, 
and to finish the valve in the same way, taking care to plane it at right 
angles to the direction in which the valve seat is planed. On examination with 
a magnifying glass it will be found that both the valve and the seat present 
very finely grooved surfaces; by placing these grooves at right angles to 
each other, contact takes place at a multitude of points, and these points 
mutually wear each other away very quickly. Before the engine has been a 
week at work the valve will be as tight as it can be made by scraping. 

MILLwriGHt.— The noise is caused no doubt by the irregular action of the single 
cylinder, and may be greatly reduced by putting on a small fly-wheel, and 
balancing the weight of the prston, connecting rod, dc. Friction gear 

cannot be used with safety as you propose for lifting weights. So far as 
we can gather from the information you supply, the gearing is in the ratio 
of 36 to 1. For each revolution of the crane handle the second motion 
shaft turns siz times. The engine makes six revolutions, if we understand 
you aright, for each turn of the second motion shaft, consequently it runs 
six times as fast as a shaft which is already running six times as fast as the 
barrel. That is to say, the engine makes thirty-six turns to one of the 
barrel. 

Errata.—In our impression for August 25, page 126, line 8 from the end of 
our report of the L ington reaping hine trials, for ‘‘ old hill machine” 
read “ old Bell machine.” In our last impression, page 156, 8rd column, 
line 9 from the top of second paragraph, for ** £5,000,000" read ** £5000.” 


BOOT LACE CUTSING MACHINES. 
(To the Edator of The Engineer.) 





possible, however, 





S1r,—I have heard that there is a machine for cutting out leather boot 
laces Would any of your readers inform me if there is such a machine, 
and the maker’s name and address ? W. B. 


THE PERROTINE. 
(To the Bditor of The Engvneer.) 
Str,—Can any correspondent give me the name of the makers of the 


“ Perrotine,” a machine for printing on calico, leather, &. ? 
Birmingham, September 6th. M. I. M. E. 


PRINTING AND NAIL MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—Can any of your readers give me information re makers of machi- 
nery for printin, ico and oil cloth; also horse nail machines, that will 
forge, finish, and point ? EnQuirer. 

9, London-street, London, Sept. 6th. 


SUBSCRIPTIONS. 

Tae Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0148, 6d. 
Yearly (including two double numbers),, .. .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 





bemade. Tue Exainesr is registered for transmission a 
Cloth Cases for binding Tut Enaineer Volume, price 2s. 6d. each. 
The following Volumes of Tut ENGINEER can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 87, 88, 39, 40. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. ibers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 


Rematta’ Post-office Order. — Australia, Be Brazil, British 
Columb ork Guiana, Cone Cape of Good Hope, Denmark, ? 
France only), Germany, Gibraltar, India, Japan, 
_, et port New Brunswick, Sotterieand, * ew ith Wales, 

ow ealan: id I a lia, Turk: ’ 
paneer 5 Pygeaiing cn ‘Africa, West Indies, China, via South: 
ampton, 

Remittance by Bill in eng Buenos Ayres, Coin, France, 

d Greece, Ionian Islan orway, Panama, Russia, 
Spain, Sweden, fi i¢e. Cnili; Boras, and Javaeaa ae m7 





ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and si: s odd lines are 
charged one shilling. The line averages eight . When an adver- 
tisement measures an inch or more the charge is ten as “a5 inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with alt practical re- 

rity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiveRED BEFORE Six O'CLOCK OX 

urspayY Evening 1x gach Week. 

*,* Letters relating to advertisements and the ‘ishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tak ENGINEER, 168, Strand. 
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THE THUNDERER, 

Tue explosion on board the Thunderer is without a 
parallel in the history of catastrophes. The conditions 
uader which it took place were unique, The appalling 





suffering and the numerous deaths which resulted from it, 


the v; suspicions which animated the public mind, the 
slowly revealed fact that it would be difficult to account 
for it;the atmosphere of mystery with which it was for 
some time surrounded, and the elaborate and unpre- 
cedented: daguiry which was conducted to solve the 
recondite problem presented to engineers, all contribute to 
the same end, and invest the Thunderer explosion above 
and beyond any other rage with an interest which 
will not soon die out. While a coroner’s inquest was yet 
pete and we were not in possession of the ascertainable 
acts, it would have been not only improper but injudicious 
to express an opinion concerning the causes which led up to 
the catastrophe; but the investigation has been poudhnded, 
and a coroner’s jury have done their best to pronounce a 
verdict in poesia fon with the facts. We know all that is 
an 4 to be known on the subject, and we are at liberty to 
weigh the evidence carefully, to examine the statements 
and theories of the experts employed during the in- 
quest, and to give free expression to the opinions we 
have formed on the subject. If our readers should be 
disappointed because these opinions are not more conclu- 
sive, we may regret the circumstance, while we point out 
that our excuse is to be found in the fact that the evidence 
given was conclusive on only a single point, and that it 
really throws little or no light on questions which must 
continue to perplex thoughtful men. 

When we have critically analysed the statements of the 
survivors who were on board the Thunderer at the time 
the catastrophe occurred, and the reports of Mr. Bramwell 
and Mr, Fletcher, we find that but three indisputably 
accurate statements can be picked out from the mass of 
promagaa aeyst before the jury. These facts are that the 
stop valve of the exploded "heltie was closed at and for 
some unknown period before the explosion; that the 
indications of the pressure gauge on the boiler were held to 
be misleading ; and that the two safety valves with which 
the boiler was provided failed to perform the duty for 
which they were intended. Everything beyond this is 
assumption. It is to little purpose that we inquire why 
or when the stop valve was closed; no one remains alive 
who can supply a scrap of information on this subject. 
The evidence regarding the pressure gauge is inconclusive; 
and no one has put forward any demonstrably true explana- 
tion of the sticking of the safety valves. We shall, in dealing 
with the problems which present themselves, consider, 
first, the evidence concerning the stop valve; next, that 
which deals with the pressure gauge; and, finally, that 
bearing on the safety valves. Now, as regards the first 
point, we are told by Mr. Harding that on the morning of 
the explosion, about ten o’clock, two men, Adams and 
Downs, went to open the stop valves. It has been assumed 
that either of these men forgot one stop valve ; but we 
venture to think that all the evidence tends to show that 
they did nothing of the kind. We are under the impres- 
sion that the stop valve was really open all the morning— 
open, indeed, until a very short period before the explosion 
took place. It is almost impossible otherwise to explain 
the fact that the boiler was lit up for four hours without 
making steam enough to burst it, even though the smoke 
box doors were kept open part of thetime. It is certain that 
the exploded boiler was not treated differently from the others, 
and it is well knuwn that the engines were under steam 
for some period before the catastrophe occurred. The 
difficulties which stand in the way if we suppose the stop 
valve to have been shut are insuperable, because the steam 
must have escaped somewhere and it certainly did not 
escape at the safety valves. Mr. Bramwell showed that 
practically the valves only stuck when being warmed up, 
and that if they once lifted they would go on acting freely. 
Therefore we must assume that they did not lift on the 
morning of the accident. This being so, the stop valve 
must have been open. The question then remains, how 
came it to be closed? The screwing down of the valve 
may have been done by Adams or Downs, who, 
thinking it was shut, proceeded to open it, really closing 
it in sodoing. Such things have happened before. An 
inquiry was held not long since at one of our se 
dockyards to decide who was to blame for an ironc 
taking in tons of water through a sea-cock ostensibly 
shut .An explosion on board a torpedo boat was attributed 
to a similar cause—the shutting of a cock believed to be 
shut already. It is thus evident that a probable explana- 
tion of the primary cause of the explosion exists which no 
one sses information enough to disprove. Leaving 
the stop valve, let us see what is known about the 
pressure gauge and the safety valves. As regards the 
pressure gauge the evidence is simple enough. The first 
time we hear anything of the gauge it was apparently 
inoperative. The other boilers were showing 5 Ib. or 6 Ib. 
of steam, but it had not moved. A man subsequently 
killed by the explosion was sent up a ladder to look at it. 
He detached the gauge altogether from the pipe, or rather 
took down a portion of the pipe, saw that all was clear, 
and replaced the gauge. It still refused to work, and he 
then broke the glass and moved the hand, which then flew 
to about 18lb., the pressure in the other boilers at the 
time being about 22 The gauge was then pronounced 
unreliable, and no further attention was paid to it. Mr. 
Bramwell stated the gauge was marked from. zero to 35 lb., 
but that if it was over pressed, the hand, making a com- 
plete revolution on the dial, would come round to the 
wrong side of the zero pin, and that this position would 
represent a pressure of 441b. He assumes that when 
the glass was broken and the hand helped on, it 
Pp the zero *pin and commenced a second revolu- 
tion, indicating really a pressure of 44 Ib.+18 lb,= 
621b., while its apparent indication was 18 Ib. only. 
Now, as a matter of fact, there is not a scrap of direct 
evidence that anything of this kind really did happen. 
There is the indirect or inferential evidence that what Mr. 
Bramwell supposed to have happened to the gauge on the 
boiler which exploded, did actually happen with another 
and similar gauge. On the other hand, there are one or 
two circumstances which should be carefully weighed 
before we adopt this theory. If Mr. Bramwell is right, 
then there must have been a pressure of 621b. in the 





boiler at the time the pipe was disconnected. The evidence © 
as. to what was really done here is very vague ; the dis- 
charge of steam ugh a jin. or even through a 
gin. aperture, at the pressure, would be very considerable, 
and very noisy, and it would require a very smart man 
indeed to remake the connection under the circumstances, 
If we assume, however, that the pipe was shut off from 
the boiler by another cock of which no mention is made— 
and we must bear in mind that two cocks very seldom 
intervene becween a pressure gauge and a boiler—we shall 
get over the difficulty of understanding how a man could 
make and unmake a connection with 601b, steam rushing 
through a gin. aperture. But we have still remaining 
the fact that the gauge being taken off the hand did not 
fly back to the vig! t side of the zero pin. The explanation 
that by closing the cock on the gauge, the pressure was 
bottled up in it, is extremely unsatisfactory and inconclu- 


sive. Our own experience goes to show that in all cases 
the hand will fall slower or faster the moment the gauge is 
detached from the boiler with the cock shut; and besides, 


it is Lardly conceivable that Adams would have the gauge 
off and in his hand, aad yet not see that the pointer was at 
the wrong side of the zero pin. Then we have the 
curious coincidence that the pressure was very nearly 
identical with that in the other boilers at the time. 


| Taking all these things into consideration, it appears to be 


uite possible that at the moment the glass was broken, 

e pressure in the boiler was really only 201b. or so, 
and that the hand had simply “hung.” Now, the con- 
sequences which follow on this, if the supposition we put 
forward is well founded, are graver than may appear at 
first sight. nfortunately there is 1 good deal of confu- 
sion about the time at which different things occurred on 
the morning of the catastrophe, and we do not know pre- 
cisely what period elapsed between the examination of the 
gauge and the a go ye ; but it would appear’ that a con- 
siderable interval did intervene, and during this interval 
the stop valve previously open might have been closed. 
We do not say that it was closed, but there is no evidence 
to prove that it was not, and we have shown, we think, 
that a very good case may be made out to prove 
that it was. So much for the information derived from 
Mr. Bramwell’s steam gauge 5S ag omens They prove 
next to nothing. This was not Mr. Bramwell’s fault ; he 
provided a theory, and he had no difficulty whatever in get- 
ting the facts to coincide with it. We shall see presently 
that Mr. Bramwell did not stand alone in this. At every 
stage of the investigation but one, those who sought found 

recisely what they were looking for. If Mr. Bramwell 
had begun with the assumption that the gauge told the 
truth, and that during the whole of the morning the stop 
valve was open, he could have proved this just as casily- 
and just as reliably as he proved that the hand had gone 
once and a quarter times round the dial. 

Turning now to the safety valves, we do not think we 
say too much when we assert that Mr. Bramwell, Mr. 
Fletcher, and all the other gentlemen present were amazed 
and disappointed when they discovered, on examining the 
valve box, that the valves were both free, and that no 
ostensible reason existed to keep them from acting. How- 
ever, that they did not act was proved by the miangled 
remains of the ruined boiler, far away in the depths of the 
ship beneath the upper deck on which the valves were 
examined. Two theories were at once established—one was 
that the valves stuck because they expanded and got 
too big. That was Mr. Bramwell’s idea. The other was 
that they stuck because the valve seat contracted and got 
too small. This was Mr. Phillips’ notion. Both gentle- 
men at once set to work to prove the truth of their pro- 

itions, and both were successful. Mr. Bramwell showed, 

y the aid of a pail of hot water, that a valve could be 
made too big for the seat ; and Mr. Phillips showed, by the 
aid of a brass ring and a cast iron casing, that a seat could 
be made too small for a valve. Now, we confess that we 
approach the subject without any theory whatever. We 
have simply a desire to learn why it was that the valves 
stuck and caused an explosion. It may be a confession 
of weakness that we have not an explanation ready cut and 
dried, but the fact enables us to examine the resulis 
obtained by Mr. Bramwell and Mr. Phillips as impartially 
as possible. In the first place, let it be borne in 
mind that as regards Mr. Bramwell, he had no 
opportunity whatever of doing a = wn with the valves 
which were the real culprits. hey had suffered for 
their crime. They were so much knocked about by 
the explosion that no reliable experiments could be tried 
with them. This, and this only, was known—that when 
the valve box was opened they were found to be a very 
easy fit in their seats. Being precluded from testing the 
actual valves, Mr. Bramwell did the next best thing; he 
proceeded to try experiments with the remaining valves of 
the Thunderer, with the result that all except one acted 
rfectly. ‘Then he had a valve box bolted on to a factory 
oiler. This box contained two valves. At the outset it 
was proved that one of these worked freely, so it was 
blocked down. Then were obtained the unique results 
detailed by Mr. Bramwell in his evidence, from which it 
appeared that it was possible, the valve being loaded to 
30 lb., to get a pressure of 60 Ib. under it without lifting it. 
On this ‘Mr. Bramwell spoke. He admitted that he had 
never heard of such a thing before; that it was quite inex- 
plicable; but that there the fact was, and he could arrive 
at no other conclusion than that as a result of some incom- 
prehensible vagary of expansion the two valves had stuck 
in their seats—a statement which he afterwards modified 
as regarded the non-liftable valve. Nothing to our mind 
is more dangerous than generalising from isolated pheno- 
mena. Mr. Bramwell was determined not to fall into this 
error if he could avoid it, so he tried all the safety valves 
of the Thunderer, but of the whole fourteen tested but one 
would manifest the required and ew vr gon We 
are left, then, face to face with the fact that Mr. Bramwell 
accounts for the explosion on the ground that a safety 
valve—not the safety valve, be it remarked—did that 
which in all his extended experience he had never heard 
of a valve doing before; a something, be it remarked, 


which was altogether abnormal and inexplicable; a some- 
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thing which is alluded to by no writer, and which is prac- 
tically a new discovery. Let us not be misunderstood. It is 
very well known that valves will stick from expansion if 
they are too tight a fit. But this valve both stuck and 
did not stick; it went off at all sorts of pressures under 
all sorts of conditions, = ~ a, 8 singular oe of all, 
rhaps, is, that it went harder after being carefully wi 
aa comeed in a lathe than it did when it was dirty. We 
do not assert that Mr. Bramwell’s explanation of the 
sticking of the valves is incorrect, for we have no data to 
rove that it is not perfectly true; but we hold that the 
Ritanes of probability is against its being true. We can- 
not find anything conclusive in the circumstance that, 
because one valve bore a pressure of 60 lb., when kept 
carefully. at rest, instead of blowing off at 29 Ib., the 
pressure to which it appears to have been really loaded, 
another valve which was not so secured, and was liable to 
be continually shaken up by the motion of a ship, was 
certain to hold for a pressure of at least 100 lb.—the least 
at which the boiler would burst. Mr. Bramwell had 
worked so ably and energetically up to this point that we 
regret that we have here to call attention toa very remark- 
able and deplorable. omission on his part, and that of the 
ntlemen associated with him. It is certain that the 
oiler could not have exploded with a pressure of but 
60 lb. Beyond this, however, Mr. Bramwell did not go 
in the course of his safety valve inquiry. We have seen 
that he was dealing with numerous elements of uncertainty, 
and it was therefore above all things desirable that he 
should, where it was in his power, eliminate the uncertain. 
It is much to be regretted that he did not test the safety 
valve up to the pressure which was required to burst the 
boiler—at the very least 100 lb. If it had turned out that 
under no circumstances could Mr. Bramwell, when the 
valve was loaded to 30 Ib., succeed in getting a greater 
sressure beneath it than, say, 75 lb., his theory that the 
Poller burst because a valve stuck from expansion would 
be severely weakened, if not altogether upset. Why was 
not the test continued until the valve left its seat? He 
could have obtained steam at 130Ib., at least, from any 
locomotive, if it was to be had nowhere else; and we feel 
certain that there is not a locomotive superintendent in 
the kingdom who would not have been happy to place an 
engine at Mr. Bramwell’s disposal for the required purpose. 
Carrying all these points in our mind, do we say too much 
when we assert that Mr. Bramwell has failed to make out 
a conclusive case! We do not assert, as we have explained 
already, that the valve did not stick from over-expansion ; 
but we do assert that there is no adequate proof that it did. 
Mr. Phillips’ theory may be dismissed in a very few 
words. He assumed that a brass bush being tightly en- 
closed in a cast iron block or plate, the bush will when 
heated be contracted, because it cannot expand, and he set 
about proving his theory by experiment. Now the result 
obtained by Mr. Phillips admits of explanation in a way 
which he has overlooked ; but this is beside the purpose. 
As a matter of fact, the brass bushes of the Thunderer’s 
safety valves were not driven in tightly, and so no “creep” 
or contraction could have been established. It is true 
that Mr. Phillips claims to have detected an infinitesimal 
creep, but nothing is said of the way in which the measure- 
ments were taken, and Mr. Phillips has certainly failed to 
prove that they are reliable. We have yet to learn, 
indeed, that Mr. Phillips possesses the apparatus necessary 
to measure dimensions so small as ;,';;in., or the remark- 
able skill and practice required in those who would use it 
with effect. Under the circumstances, we think we may 
dismiss his explanations as unworthy of serious attention. 
Our readers may very reasonably ask what is our expla- 
nation of the catastrophe. With the information at pre- 
sent before us, we can only give a very qualified answer to 
such a query. That the safety valves were inoperative we 
admit ; that they were in all probability too fine a fit 
we are willing to concede, but in this circumstance alone 
we cannot find a cause for the sticking of both valves. We 
are disposed to attribute the occurrence to two or three 
ditferent causes all operating to the same end. But before 
pronouncing a more decided opinion on the subject, we 
should wish to see the particular valve of the ‘Thunderer 
tested by Mr. Bramwell still further experimented with, 
at pressures of at least 100lb. We should also like to 
know whether any reliable evidence can be had concerning 
the precise details of the removal and replacement of the 
valves in the box the last time it was opened; and we 
should like to know a little more concerning the possible 
bottling up of pressure in a gauge. As we believe it is 
possible that both these experiments will be carried out 
very soon at Portsmouth, we shall content ourselves for the 
present by stating that while we reserve the expression of 
our own opinion on the subject, we do not hesitate to say 
that the jury were mistaken in attributing the accident to 
the “creeping” of the valve seats. 


PRIZES FOR ENGINE-DRIVERS. 

Ir has often been pointed out thata little time and 
money spent in teaching engine men and stokers how to 
perform their duties would be well laid out. It will, of 
course, be understood that we do not refer here to men 
already trained, such as the engineers in charge of heavy 
engines, or the stokers who have charge of the stationary 
boilers used in large manufactories. But the number of 
steam engines of small, or comparatively small, power im use 
in Great Britain alone is enormous, while the ignorance of 
the men whe have charge of them is extremely dense. 
The loss incurred by the proprietors of such engines and 
the employers of such men is much more considerable than 
will perhaps be readily believed. Even nominally the 
best men would be the better of a little practical instruc- 
tion, as is proved by the fact that within the last few 
months the consumption of fuel on the Brighton Railway 
has been reduced by, we believe, about 3b. per mile, as a 
result of first pointing out to the firemen of the line the 
faults usually committed by them in firing, and then taking 
care that these faults are avoided. Probably the most 
incompetent engine-drivers or firemen in the kingdom 
are those placed in charge of portable engines, and to the 
improvement of this we wish to direct attention, 





Although it is true that they are generally selected from 
among the ordinary labourers on a farm, it must by no 
means be sup’ that they are incapable of acquiring 
instruction. defects in their practice are the results 
more of ignorance than of anything else; and this ignorance 
must continue to exist until they are supplied with the | 
means of learning how to do better, while an adequate | 
stimulus is held out to them to induce them to improve ; 
themselves. How this is to be done must be left very | 
much to the judgment of employers, but much good may 
be effected by the system of holding competitions and | 
offering prizes for the best man. As an example of what 
may be accomplished in this way, we shall give here some 
account of competitions recently held in Kent, under the 
auspices of local agricultural societies. : 

The Sittingbourne Agricultural Society held their annual 
sheep-shearing match at Cheeks Court on the 22nd of 
June. Taking advantage of’ this meeting, the society 
offered prizes for the best driver of a portable engine. The 
first prize was £5 and a silver medal, and the second and 
third prizes consisted each of £2 10s. and a silver medal. 
The tests were carried out in the following way: An 
8-horse power agricultural locomotive, constructed by 
Messrs. Aveling and Porter, of Rochester, consulting 
engineers to the society, was provided. This engine was 
fitted with a friction brake, such as is used by the Royal 
Agricultural Society, and a counter. The brake was loaded 
to 22°5-horse power. The engine was handed over suc- 
cessively to the different competitors, twenty-one in number. 
Each man was supplied with 210 lb. of coal and 8 Ib. of 
wood, and as 4 oil and tallow as he required was 
weighed out to him, the quantities being carefully noted. 
He was then left to fire and drive as he pleased, without 
interference, except to warn him that he was running his 
engine too fast or too slow. The standard of efficiency 
was the number of revolutions got out of the engine. 
Without going into details we may say that after five 
days’ work the four best men competed a second time, the 
result being that the first prize was awarded to John 
Waters, who got 13,967 revolutions out of his engine; the 
second prize to J. Snashall, with 13,366 revolutions ; and 
the third prize to J. Gardiner, with 13,258 revolutions. 
Turning to the log-sheets we find the following comments 
by the judges, Messrs. R. J. Sankey and Thos. Aveling. 
Against Waters we have :—“Tubes swept; cylinder 
lubricated often, and engine oiled ; damper closed ; re- 
versing lever maintained by a small wedge just behind 
fifth notch. Coals well broken and wetted ; pressure very 
regular at 90 lb. to 98 Ib.; firing very good, ashes burned.” 
Very neazly similar entries were made by the judges for 
the two other prize men, from which, it appears, that they 
understood what they were about. We may call special 





attention to the use made of his expansion gear by Waters, 
who, finding that he could do a little better with the link | 
in one place than in another, compensated for the want of 
sufficiently minute divisions in the sector of the reversing | 
lever by wedging the latter just where he wanted it. 

We may be asked what all this amounts to, and what is 
proved by the fact that Waters ran off 13,967 revolutions ? 
The actual running time was 91 minutes ; the mechanical 
time was 93 minutes, and the consumption of fuel was 
6°45 lb. per brake horse-power per hour. Now, it must be 
borne in mind that none but tolerably good men, men 
with some reputation as drivers, competed. Ifwe turn to 
the log of the man who did worst during the trial, we 
shall see what the difference between good and bad firing 
and driving comes to. The smallest number of revolutions 
obtained was 7943, the running time being 59 minutes | 
only; the mechanical time was just under 53 minutes, | 
re | the consumption of fuel was consequently over 11°3 lb. 
of coal. This is to say, that Gardiner used nearly 
twice as much coal per horse per hour as Waters. Gar- 
diner’s driving seems to have been unsatisfactory through- 
out. The reversing lever was frequently changed from one 
notch to another, and the damper was altered several 
times, the speed of the engine was very irregular. We 
have thus the plainest possible evidence that the saving 
which can be effected in fuel by a skilful man is a very 
important item in the economy of engine power. Waters 
used in round numbers 1 ewt. weight of coal less per hour 
than Gardiner, or in a day of 10 hours, say half a ton of 
coal, which we can hardly value at less than 7s. 6d. Any 
farmer who paid Waters 2s. 6d. a day more than he paid 
Gardiner would thus effect a saving of 5s. a day, to say 
nothing of the tact that the less fuel an engine uses the 
less will be the wear and tear, and the smaller the bill for 
repairs. 

e are pleased to find that the ——, system is 
extending throughout Kent. In June the Gravesend and 
Rochester Agricultural Association carried out a very 
similar series of trials at Oakley, Higham. Messrs. 
Aveling and Porter contributed £20 to the funds of the 
society, to be expended in giving three prizes of £10, £6, 
and £4, with silver medals, to the engine driver “ who has 
kept his engine in good working order, and is able to pro- 
duce the greatest amount of steam power from a given 
amount of coals.” The conditions of the competition were 
exactly the same as at Sittingbourne. The first prize of 
£8 was awarded for 10,137 revolutions ; the second prize, 
also £8, was awarded for 10,127 revolutions—practically, a 
tie ; and the third prize, £4, was awarded for 10,076 revo- 
lutions. In order that the competitors might acquire some 

ractical instruction, Mr. Aveling sent a trained driver of 
bis own to show what could be got out of the engine by 

roper ment. He succeeded in getting 12,743 revo- 
utions out of the engine, thus beating the first prize man 
by some 25 per cent. 

It would be difficult, we think, to over-rate the value of 
such competitions as these to an agricultural community. 
The abet of portable engines in use is enormous, and 
the saving to be effected by the employment of skilled 
labour would effect a corresponding saving. It is not 
probable that farmers will inaugurate such tests for 
themselves, but we suggest that a great deal might 
be effected if the beling engineers in various dis- 





tricts organised competitions such as we have described. 


They might or might not be carried out under the 


auspices of a local agricultural society, and there are 
dozens of such societies scattered over the kingdom. Local 
prizes for ploughing and sheep-shearing have been given 
for years, and have done much good. It is time that with 
the extension of steam ploughing the fact should be recog- 
nised that a good man can only be had by training him, 
and that the best way to induce a man to learn how to 
drive an engine is to give him an opportunity of showing 
how much better he can do than his fellows. The social 
standing of portable engine drivers would no doubt be 
raised, and much would ensue from the fact that the 
best men would have an opportunity of coming to the 
front. We believe we do not say too much when we state 
that to Mr. Aveling is due the credit of first endeavouring 
to train drivers by offering prizes for competition. Let us 
hope that so excellent an example will | be extensively 
followed. 





RUSSIAN RAILWAYS. 

Ix connection with the protectionist and subsidising regula- 
tions by the Russian Government, for the fostering of the steel 
rail trade throughout that Empire, it is not a little interesting 
to note that statements are being made to the effect that the 
greater part of the Russian railways have been made neither for 
commercial nor strategical purposes, and they have served no 
end but to enrich the projectors who have had the good fortune 
tv obtain concessions. Many of them have never been in good 
working order, and would never have paid a copeck to the 
shareholders if it had not beeu for the Government guarantees. 
The rails and all the materials have been of the worst quality, 
and the rolling stock, which ought to have been on the line, has 
usually been in the workshop for repair; so that the traffic has 
been constantly interrupted, literally for want of means to carry 
it on. The result of the chaotic state of the lines is that of 
fifty railroads only seven are in a satisfactory condition. The 
re maining forty-three require more or less capital to render them 
fit for general traffic. 


RECONSTRUCTING COMMERCIAL TREATIES, 


Ir is matter worth notice just at present, that the work 
of reconstructing the commercial treaties between the various 
Continental Powers progresses but slowly. A Berne corre- 
spondent observes that according to an official announce- 
ment the Franco-Swiss Treaty—formal notice for the termina- 
tion of which was given by France on June 30, 1874—will 
remain in force until August 10, 1877, in consequence of an 
agreement arrived at between the respective Governments. The 
Treaty between Austria and Switzerland, which was also an- 
nounced in due form, has been provisionally extended for an 
indefinite period. The Swiss Treaty with Italy was designed to 
terminate in May, 1877, but twelve months’ notice is required 
for its termination, and this has not yet been given. Nothing 
decisive will be done in any case before next year. Much of the 
strengh of the Protectionist party on the Continent is derived 
from the existing depression of trade, These delays are there- 
fore advantages to free traders, since time is just now on their 
side, Of this advantage should certainly be taken. 


FRENCH IMPORT DUTIES, 

Free traders and protectionists alike are watching with in- 
tense interest the action of the commissions to which have been 
entrusted the preliminary labours which are to settle the bases 
of the coming tariff treaties, and all the accounts that appear 
relative thereto are read with avidity by all the trading and com- 
mercial world of France. It appears that the protectionist spirit, 
which included everything except textiles, was very strong in the 
Communism ; and in spite of the timid protests of the repre- 
sentatives of a few seaports, many augmentations of duty were 
voted on the pretext that it was necessary to leave a margin for 
the future negotiators. The discussion on iron was very ani- 
mated ; the free traders made a grand effort, but they only suc- 
ceeded in getting the present rate maintained. The proposals of 
the two Commissions have been discussed in the Superior Council, 
and the following are the few peints that have appeared in refer- 
ence to the metal trades. The duty on pig iron was maintained 
without observation, and that on bar iron, after a rather fierce dis- 
cussion ; on the other hand, steel for rails is in future to pay 6f. 
instead of 9f., and sheet iron, hoop and thin sheet, feuillards, more 
than half a centimetre thick, 9f. instead of 11f. 50c. The class of 
bolts and wood screws which at present pay 8f. is to be divided into 
twe, the one paying 6f. and the other 12f. A vain attempt was 
made to obtain a reduction of the duty on steam engines for 
river navigation. On the other hand, the duty on tubes for gun 
barrels are to pay 60f. in place of 20f., and highly finished fowl- 
ing-pieces loading at the breech 300f. instead.of 240f.! The 
question of the temporary admission of iron and steel under bond 
for manufacture and re-exportation in the form of machinery, 
shipping, and marine accessories, as we before stated, is left for 
the next session. It is a consolation that the decisions of the 
Council are not final, and we have some hope of the appeal to 
the Ministry and the Chamber. 


RED TAPE IN THE STATES. 


An effete old country like this may be expected to abound in 
red tape, but it is not generally known that the article flourishes 
even in so new a country as the United States. A ludicrous 
example of the practice of the art of “how not to do it” is sup- 
plied by the way in which an old postal law is enforced by the red 
tape gentlemen at the other side of the Atlantic. Woe are 
indebted to our excellent contemporary, the Railway Age, for our 
facts. It appears that in old times the United States Govern- 
ment, in contracting with the stage proprietors for carrying the 
mails, specified that where the post-office was within eighty rods 
of the stage office, the coach should call for and deliver the mail 

It was not unreasonable to ask the driver of the mud 
wagon or Concord coach to turn his fiery steeds a quarter of a 
mile out of his way to pick up the bags, and nobody complained. 
Railways were built and the stages rapidly disappeared, but so 
strong is the force of habit in the official mind that the con- 
tracts by which the railroad companies were bound for the postal 
service contained the stipulation, and to this day the companies 
are required to send for the mail bags and deliver them, except at 
terminal points, if the Post-office lies within eighty rods of the 
station. Unfortunately for the arrangement, the locomotive 
cannot conveniently run round to the postmaster’s door, nor can 
the driver very well leave his iron steed while he goes over the 
way with the mail bags, and so this is the result :—At the small 
stations, where only one man is employed, that individual has to 
shut up shop on the arrival of the mail, take the bags on his 
back and trudge over to the Post-office, a quarter of a mile or 
less away. But a goods train may be due, or various matters 
may require his presence, and so the mail bag has to lie where it 
was thrown, unless some vi accommodatingly, but unlaw- 
fully, takes it to its destination. If the station is of some 
importauce and the railroad company are solicitous about the 
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prompt and safe fulfilment of their contract, they have to hire 
an extra m to attend to the collection and delivery of the 
mails. e height of absurdity in the present arrangement is 
seen on some of the southern and far off western roads, where 
the train actually waits while a brakeman walks over to the 
Post-office to leave or receive the mail sacks, the postmaster in 
the meantime very likely lounging in his door, or leisurely 
gossiping at the station. “If,” says our contem , “these 
easy-going officials were directed to attend to this business here- 
after, the railroad would be saved expense, loss of time and 
risk, and it would cost the Government nothing. There is no 
danger that a single postmaster would throw up his office in 
consequence. Few die, and none resign. Resignation is not one 
of the office-holder’s virtues in this country.” 


BRITISH IRON AND STEEL MASTERS AND THEIR COMPETITORS. 


THE arrangement to hold a meeting of the British Iron Trade 
Association during the forthcoming meeting at Leeds of the Iron 
and Steel Institute was a wise one. A very much larger num- 
ber of leading metallurgists will be thereby enabled to take part 
in any discussion which may come up than could be got together 
atany other time. It is most desirable that just now such sub- 
jects should be freely debated as come within the province. of 
the British ron Trade Association, but are necessarily excluded 
from the programme of the Iron and Steel Institute. Legisla- 
tion abroad touching the iron and steel industries requires now 
to be more closely watched than ever, and it needs that our 
Government should impress upon Consuls, Secretaries of Lega- 
tion, and others by whom the commercial interests of England 
are supposed to be watched abroad, the importance of extra 
vigilance. There was never a time when foreign competition was 
so severe as it is now, or when the producers of iron and steel 
in foreign countries were displaying greater determination to 
leave no effort unattempted to strengthen their hands in their 
desire to bolster up manufacturing concerns which languish 
without artificial aid. The South German Group of Iron and 
Steel Associations has just held a meeting at Munich. The 
assembly declared itself to be opposed, from “ political, economi- 
cal, and financial considerations,”’ to the transfer of the German 
railways to the Empire. The passing of a uniform patent law 
for the Empire was also declared to be an urgent necessity. It 
is likewise of interest that the production of pig iron in the 
official Dortmund—Westphalia—district during the first half of 
the current year shows a decrease of 17 per cent. against the cor- 
responding part of last year. The make of cast iron goods 
shows a decrease of‘about 43 per cent., and of wrought iron a 
decrease of about 7 per cent. On the other hand, the production 
of steel shows an increase of 11 percent. This increase has been 
chiefly turned out of the great works of Herr Krupp. 


THE PHILADELPHIA EXHIBITION, 


WE can look back with some satisfaction on the fact that we 
long since warned our readers against exhibiting at Philadelphia, 
We explained the position in which they would find themselves 
placed, and assured them that they would reap little benefit 
from their exertions, We have recently been so persistently 
abused by a section of the press at the other side of the Atlantic, 
for no other reason than that we spoke the truth freely, that we 
publish the following extract froma letter which has been addressed 
toa daily contemporary, without comment. Our readers can 
judge for themselves how far it bears out our anticipations. The 
writer, Mr. Neal, is a gentleman who has taken agreat deal of in- 
terestin the Philadelphia Exhibition :—“ English and foreign exhi- 
bitors,” writes Mr. Neal, “will be glad to learn that we 
have received from our representative at the Philadelphia 
Centennial a telegram stating ‘that they have now got permission 
to sell their own goods upon paying the duty—perhaps 25 or 
35 per cent.’ It may not be generally known that for this 
‘precious boon’ the exhibitors have had three months of hard 
battling with every department of the American Government 
and officialism, and at last got a bill to pass through the Congress 
to enable the Treasury department to make the necessary 
arrangements ; for up till now no foreign exhibitors have been 
permitted to sell an article, however small, unless under pain of 
being ‘sealed up,’ or his goods‘and exhibits confiscated, unless 
he chose to pay down the whole duty on his exhibits beforehand. 
Protests, indignation meetings, deputations, petitions to Govern- 
ment and ambassadors of both countries, and general threats of 
covering up-—begun to be carried out by exhibitors—have alone 
brought about the alteration ; but even after the law was signed 
by the President, red-tapeism and officialism did its best to 
hinder its operations, whilst precious time was passing and the 
patience of the exhibitors almost exhausted. They waited for 
another month, so that more than half the period of the Exhibi- 
tion had passed, whilst the foreigner looked on to see the 
Americans, who had no such let or hindrance, doing a good 
trade before his eyes, whilst the indignities, the surveillance, the 
espionage, and the annoyances to which they—+the exhibitors— 
have been subjected to, isa tale yet to be told, and one not 
likely to promote the good feeling of other nations towards them. 
When this part of the history of the Centennial comes to be 
written, the public will marvel at the deep-laid scheme of the 
Centennial Commissioners, inviting the world to the grandest of 
the ‘world’s fairs,’ knowing at the same time, but keeping in 
reservation the facts, that when, with the flattering prospects 
held out before them, they accepted the invitation, and at vast 
expense transported their products thither, there was no law 
permitting them to do that which in all cases must be the ulti- 
mate object for which they went, viz., sell their goods and 
not have the expense of bringing them back again, which liberty 
foreign exhibitors had at all other international exhibitions.” 








THE BRITISH ASSOCIATION. 
(From our own Correspondent.) 

THE annual meeting of the British Association for the Advance- 
ment of Science was opened on Wednesday at the University 
building, Gilmure-hill, where the most ample accommodation 
had been provided for the meetings of sections. At one o'clock 
in the afternoon a meeting of the general committee of the 
Association was held, when Professor Andrews, of Belfast, was 
elected president of the Association for the ensuing year, and the 
usual preliminary business was arranged. The first general 
meeting took place at eight o’clock the same evening, in the 
Kibble Crystal Palace. Some three thousand persons attended 
to hear the president’s inaugural address, On the platform were 
the presidents and vice-presidents of many of the sections, and 
many of the more distinguished members of the Association, 
among whom were the Duke of Argyll, Lord O’ Hagan, Professor 
Sir William Thomson, Professor James Thomson, Professor 
Allen Thomson, Sir George Campbell, M.P.; Sir James Watson, 
Mr. Cameron, M.P.; the Hon. Arthur Kinnaird, M.P.; the Very 
Rev. Principal Caird, Rev. Dr. Jamieson, Professor Stokes, Mr, 
Cleland Burns, Dr. Gladstone, Captain Bedford Pim, M.P.; Mr, 
Glaisher, Mr. Bramwell, C.E.; Mr, H. G. Bohn, Professor Laing, 
Mr. Merrifield, Mr, G, R, Stephenson, M.P.; Mr, Griffith, secre» 
ary, Mr, Kersop, 


Sir John Hawkshaw, in taking the chair, said:—“ Ladies and 
‘gentlemen, I have lately returned from the United States, and 
‘on my arrival in this country I found waiting for me an invita- 
‘tion to attend a meeting of an: association for the promotion of 
‘science in France, and also an invitation to attend another 

meeting of an institution of the same character in the United 
States, from which I had just come. Those who, about a century 
ago, took part in founding the British Association may perhaps 
_feel some gratification in seeing that other countries are follow- 
\ing in their footsteps. But with regard to one of these countries, 
| the United States, where I have lately been a good deal, I can 
say that if we are supine they will speedily be treading on our 
heels. At the same time, it should be no grief to us if this 
should be the case, unless it arise from our own laxity. We may 
take pride in seeing the Anglo-Saxon 1ace flourish wherever it is 
placed, and I am of opinion that it will flourish whenever it is 
placed in suitable soil and circumstances. But you are not met 
here to-night to listen to observationsfrom me. Your immediate 
business is to listen to the address of my successor, Dr. Andrews. 
I must not detain you longer from the pleasure, but I cannot 
vacate this chair without expressing my thanks to the officers of 
the Association. During my term of office they have rendered 
my duties light, and | also thank you for your considerate 
toleration of my services, which I regret were not more worthy 
of the great honour you did me in appointing me president of 
this Association. I have now to move that Professor Andrews 
do take this chair.” 

Professor Andrews then took the chair, and delivered his 

inaugural address, which will be found on page 172. 








TECHNICAL EDUCATION OF THE ENGINEER. 


At the recent meeting of the Institute of Mining Engineers in 
this city (Philadelphia) a discussion upon the subject of technical 
education was resuméd from the Washington meeting of March 
last, and by invitation was participated in by members of the 
rxcoay 2 of Civil Engineers, thus obtaining opinions on this subject 
from the practical men of both of these branches of the profession. 
This discussion did not embrace all technical education, of which 
law or medicine, or surgery, with chemistry as an offshoot from 
the latter, are the older technical studies; but was limited solely 
to the recent additions to knowledge which the modern develop- 
ments of mechanical or industrial pursuits have produced. Neither 
was that most essential of all technical avocations, the writer or 
teacher, fully represented in the expression of views, and the 
results of the consideration which they have been especially called 
to give to this subject, were not so fully expressed as pe have 
been wished. The information elicited, therefore, was narrowed 
down to what, in the opinion of the practical engineers, should be 
the proper acquirements of a young man in learning, precedent to 
the commencement of a career, upon which to predicate a ready 
and successful exercise of mining and civil engineering ability. The 
recognition that mathematical attainments of a high order were as 
desirable, if not needful, to the engineer as the ability to use a 
language and write it out is to a poet, was, if not asserted in these 
words, a fair statement of the conclusions of most of the speakers. 
The corresponding averment that mathematical or other intellec- 
tual attainments would not qualify a man to be an engineer any 
more than the most thorough knowledge of the dictionary and 
eae i would confer the poet's faculty, was not so definitely 
averred, 

The sense of deficiency in both genera and particular knowledge 
was the uniform admission of all the speakers, who were, for the 
most part, the older and most experienced practising engineers of 
the day. Forty years ago the profession was scarzely to be con- 
sidered what was then called a ‘‘liberal one.” The collegiate 
course of that time, which gave a smuttering of chemistry and 

hysics, with, however, a very fair course of higher mathematics 
with a somewhat inadequate presentation of applied mechanics 
especially referred to forces of moving bodies), was not thought to 
be part of the requisite education of the foreman mechanic, which 
was about the standing of the engineer of the time. Most of the 
older engineers of to-day (who were the scholars of forty years ago) 
are men who from mere force of personal ability have attained 
their present position, and who by intuitive knowledge—by ae 
ence and personal observation rather than by study, and by 
incessant and arduous labour, have built up their reputations, Those 
who have reached eminence have inevitably come to appreciate 
the learning of the schools, and have availed themselves of any 
aid and all means in following out their undertakings; the 
mathematician, the physicist, the chemist, the geologist, or 
the linguist, all have been employed as occasion demanded, 
in the same way that labour has been used or material pur- 
chased. Still the want of information has been seriously 
felt when prompt action or independence of thought were 
requisite. Errors in plan and in construction, in comprehension 
originally, or accomplishment in the end, always difficult to obviate, 
and sometimes even when trivial. insurmountable, have embittered 
the life of the most successful director of work. Each engineer 
knows in his heart how close upon failure, constructedly or finan- 
cially, his most successful and esteemed undertaking or accomplish- 
ment has at one time hung in the balance, and how the defect 
which formed the obstacle to be overcome or palliated was one 
which knowledge would have avoided. Where the knowledge, 
which was at such a moment essential, was to bé found—in whose 
teaching, or whose practice, in what book, or from whence to have 
been derived—from what course of study, even in what language, 
could not be designated, and it was, omens, generally con- 
curred in by all speakers, that the broadest and most general 
education was not too extensive in its scope for the foundation of 
@ young engineer’s career. This happy conclusion leaves the main 
point as inconclusive as ever. The technical education for an 
engineer that is really to be considered, is necessarily a limited one. 
It is how to impart in a four years’ course to a young man who has 
had a common school education, which has developed little more 
than mnemonic ability, and the semblance of deportment, but 
whose friends have decided to educate for an engineer, the essential 
mathematical, physical, and other knowledge which every day’s 
4 of the profession will call into use, and as much more for 

readth as the capability of the pupil will admit. It is to be 
regretted that the common school chonion does not develope or 
foster latent powers, so that the youth of sixteen to seventeen 
years of age, who has completed his course, and is a candidate for 
the freshmen class of the Technical School, although he may 
actually be in possession of that mathematical or mechanical 
ability which alone will insure a successful career in the engineer- 
ing profession, yet unless highly marked in the boy (when 1t is 

merally erratic in man), will have given few outward indications 
in advance of the completion of studies, on which even a guess as 
to suitableness of avocation can be based. It isa serious subject for 
comment as to whether the progress of the common school system 
in its rigid uniformity is not retarding the especial growth of 
individual ability, and forming a limit to our higher advances in 
knowledge. Both mathematics and the languages require that 
more than a foundation should have been obtained by the youth of 
sixteen or seventeen, if he is to be eminent in them in future years. 
Especially the mathematical capacity, which is so essential to the 
engineer, can be fostered and developed in the boy, but it cannot 
be taught. Not one-half of all the pupils of the schools in the 
land can comprehend the processes of simple arithmetic, The 
attempt was made with Colburn’s arithmetics, thirty or forty 
years since, to teach the relations of figures by pure reasoning 
alone, with admirable success for one-third the scholars, by great 
drilling with another third, and with complete failure for the 
remainder; until after many years’ trial, the system of 
with explanation to those who could understand, was 
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semi-consciousness of reason for it, at one time in one’s boyhood, 
will answer ; but for aptitude in the use of figures, such a know- 
ledge as never calls for the recollection of words, however erent, 
is indispensable, and for progress in studies, the learning of a rule 
is a detriment to the reasoning faculty. The youth who are 
entered to our technical schools with a view of becoming engineers 
are unquestionably selected with some regard to their capacity to 
receive the peculiar instruction, while examination puts out many 
that are incapable or deficient ; still the fact remains that the 
standard for admission is undeniably low. 1t would be very well 
if the upper schools of our common school system, and as for that 
reatter, if from the primary schools upwards, more attention could 
be given to the education of individual pupils, so that the point of 
departure of technical school education of all kinds could be 
elevated from the present one. Could this be effected, the entire 
character of our national collegiate education would be placed in 
better accordance with that of other civilised lands than at present. 
There is another aspect of this subject of engineering education, 
singularly not referred to by any of the speakers, to which attention 
should be called, that is, the special requirements of a technical 
it for engineers, which shall impart to the student the particu- 
lar professional information which he should be taught. This pro- 
eager of teaching on engineering subjects involves three conditions: 

irst, that there shall have been an observer, whose knowledge, 
both of methods and accomplishments, have taken the form of a 
record ; second, that there shall have been an investigator, whose 
reasoning shall have enunciated a science ; and third, that there 
shall have been an instructor, whose theory has comprehended the 
adaptation of the recorded construction, and the application of the 
investigated science to other purposes or ends. The availability 
of the learning, in practical use to the student when he emerges 
as a graduate from the schools depends upon the fulness and 
accuracy of the record—the thoroughness of the investigation— 
the soundness of the theoretic teaching. It is to be feared that 
the schools themselves have more knowledge to acquire from the 
practice of the engineer than they can impart to the pupil, who is 
expected to succeed and follow in that practice. The text books 
of all languages, and of the English language especially, are far 
from complete or accurate in their record, description, or illus- 
tration of actual practice or results, in engineering or mechanism. 
Each new text book reproduces largely what the author corsiders 
available from older authorities, and errors or mistakes are per- 
petuated with the same fidelity that the correct, but px: ssibly 
antiquated, schemes have been delineated or described ; while the 
additions of new matter are rarely made with knowledge of the 
distinction between a and project. The deficiency of text 
books is more marked in constructive details, the mastery of which 
is the test of all engineering, than in arrangement or disposition of 
parts, or in the whole of erections or machines. This want is so 
complete that a logon knowledge of book learning only graduates 
a pupil as helpless as if he were without hands. But the “* science ” 
of the text books, as applicable to the requirements of work, is t 
no means as reliable or trustworthy as could be desired. Mu 
skill, ingenuity, and ability have been evinced by the best writers, 
in the statement of physical laws in oracular words, happily 
expressed after the 2B of legal opinions, so that unnoticed quahi- 
fications shall be traps to those who endeavour to use them ; but 
real error has not unfrequently accompanied the most ‘logmatic 
conclusions. At times science has been a stumbling block, and 
not an aid to the engineer. 

Take, for a ready instance, the demonstration that the expansive 
effect of steam in a single-cylinder engine was identical with that 
in the double or compound engine, which destroyed the prospects 
and broke the heart of Hornblower nearly a hundred years ago. 
For seventy or eighty years the law of the force of expansion in a 
steam cylinder was taught in all the books as following the curve 
of hyperbolic logarithms, until about 1850 it was discovered that 
this curve did not at all exrress the practical occurrence—some of 
the conditions of steam, heat, and work had been unconsidered. 
It has been recognised at last that to impel a crank engine by 
means of a single cylinder with a high expansion was or is as prac- 
ticable as to drive it by the fall of a pile-driver ram. The mecha- 
nical effect of a sledge hammer is as surely expended on the anvil 
as it is represented by the lifting of the hammer before it fell ; but 
he who would assay to turn a grindstone by hammering the crank 
would unfailingly come to grief, or at least the crank would, which 
is what happens to the single-cylinder engine. The strength of 
beams may be taken as a ready instance of the incompleteness of 
theoretical investigation. We know the tensile strength of 
materials within limits of imperfections of the materials them- 
selves, and the crushing strength within limits of those same 
imperfections as locally distributed in the length under compres- 
sion; but the cross strength of even a perfectly homogeneous 
material can only be estimated by some hypotheses of neutral axis, 
which, neglecting the internal strains in a web, call for an assump- 
tion of a new tensile or compressive strength. To be sure the 
most thorough writers have indicated the correct method in dis 
cussing this subject—Lamé ‘‘On the Elasticity of Solid Bodies” — 
but the text books teach with unqualified dogmatism. 

The past hundred years have witnessed the growth of modern 
civil and meckanical engineering. The crude efforts of those who 
took the early steps can no longer be accepted as capable of giving 
distinction or position to our younger engineers. Telford is not 
an authority on bridge construction. Smeaton would be lost in 
designing a lighthouse. Watt would be incapable to construct a 
first-class modern engine. Stephenson would not now be trusted 
to construct a railway. Morse could not direct the running of a 
new line of telegraph. Duaguerre would be lost in a photograph 
gallery. The initiatory labours of these great men are now a part 
of the history of engineering ; their record forms a paragraph in 
the book which the young engineer must study. As surely as 
development and growth are processes of improvement and accre- 
tion, so surely does the progress of engineeriug in all its branches 
have its basis upon the preservation of present attainments by 
record, and making them available for future use by teaching to 
the student who shall become the engineer hereafter.—Journal of 
the Franklin Institute. . 











Tue St. GorHarD TunnEL.—During the months of June and 
July the progress made at the St. Gothard Tunnel was as follows : 
north end (Goschenen), June, 95°70 metres ; July, 106 metres ; total 
20170 metres; south end, Airola, June, 40°40 metres, July, 
52 metres; total 92°40 metres. Total length driven in June and 
July, 29410 metres. The position of these works at the 31st July 
was as follows:—Total length driven from north end, 3°391 
metres ; south end, 3°100 metres ; total length driven, 6491 metres ; 
remaining to be driven, 8429 metres. Total length of tunnel, 
14,920 metres, 

SaLTarRE Mi1is,—-Extensive alterations in connection with 
these mills have just been completed, the weaving shed, contain- 
ing 1000 looms, and the east end drawing room, having been made 
to run with belts instead of croes-shafts and bevel-wheels, as 
before. A shaft indirect communication with the spin-fly-wheel runs 
at the rate of 1253 revolutions per minute, and on this are two 

igantic pulleys—the one which drives the drawing-room machinery 
ing 13ft. 2in. in diameter, 2ft. 8in, in width, and weighs 6 tons 
8cwt. The surface of this pulley passes through about 1725 yards 
of space in a minute, and from it a belt 2ft. 6in. wide conveys the 
power to another pulley on the line shaft in the drawing room, 
which is 9ft. 6in. in diameter, and wees 4tons19cwt. The pulley 
that diives the weaving shed machi is also 9ft. 6in. in 
diameter, 3ft, wide, and weighs 5 tons 9 ¢ A belt 3ft. in width, 
116ft. long, and weighing 9 cwt., conveys the Dap to a pulley 
under the entrance to the wearing shed, which is 3ft. in width, 
11ft. llin. indiameter, and weighs 6 tons 15cwt. The alterations 
appear to give great satisf to the hands, and hopea are 
that the employers will be satisfied with them. The 
under the new arrangement, run so steady it is seqrce 
to hear them revolve, ; 
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THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
Address of THomas AnpREws, M.D., LL.D., F.R.S., Hon. 
F.R.S.E., &c., President. 
Srx and thirty years have passed over since the British Associa- 
tion for the Advancement of Science held its tenth meeting in this 


ancient ci and twenty-one years have elapsed since it last 
assembled here. The representatives of two t Seottia h families 
i i van of 


ese oc menage her grief 
wh ne oy of Argyll es ete Fs a the 
gratifica they en: wi listening to though senti- 
ee eth wheel o ek ot rare cultivation and varied 
acquirements. On 


without duty of filling an office at first accepted 

one whom Sco’ and the Association would alike have sohindt 
see in this chair, not only as a tribute to his own scientific services, 
but also as papas ing in him the worthy representative of that 
long line of able men who have upheld the pre-eminent position 
attained by the Scottish schools of medicine in the middle of the 
rea when the mantle of Boerhaave fell upon Munro and 

en. 

The task of addressing this Association, always a difficult one, 
is not rendered easier when the meeting is held in a place which 
cn so the rare combination of being at once an ancient seat of 

ing and a great centre of modern industry. Time will not 
it me to refer to the distinguished men who in early days have 
eft here their mark behind them ; and I regret it the more, as 
there is a growing tendency to exaggerate the value of later dis- 
coveries, and to underrate the achievements of those who have 
lived before us. Confining our attention to a period reaching back 
to little more than a century, it ap; s that during that time 
three new sciences arose, as least as far as any science can be said 
to have a distinct origin, in this city of Glasgow—experimental 
chemistry, political y, and hanical engi ing. It is 
now conceded that Black laid the foundation of modern chemistry; 
and no one has ever disputed the claims of Adam Smith and of 
Watt to having not only founded, but largely built up, the two 
= branches of knowledge with which their names will always 
inseparably connected. It was here that Dr. Thomas Thomson 
established the first school of practical yw ery be Great Britain, 
and that Sir W. Hooker gave to the chair of botany a European 
celebrity ; it was here that Graham discovered the law of gaseous 
diffusion and the properties of polybasic acids; it was here that Sten- 
house and Anderson, Rankine and J. Thomson, made some of their 
finest discoveries ; and it was here that Sir William Thomson con- 
ducted his physit thematical investigations, and invented those 
exquisite instruments, valuable alike for ocean telegraphy and for 
scientific use, which are among the finest trophies of recent science. 
Nor must the names of Tennant, Mackintosh, Neilson, Walter 
Crum, Young, and Napier be omitted, who, with many others in 
this place, have made large and valuable additions to practical 
science. 

The safe return of the Challenger, after an absence of three and 
a half years, is a subject of general congratulation. Our knowledge 
of the varied forms of animal life, and of the remains of animal life, 
which occur, it is now known, over large tracts of the bed of the 
ocean, is a derived from the observations made in the Chal- 
lenger and in the previous deep-sea expeditions which were organised 
by Sir Wyville Thomson and Dr. Carpenter. The physical 

rvations, and especially those on the temperature of the ocean, 
which were systematically conducted throughout the whole voyage 
of the Challenger, have already supplied valuable data for the 
resolution of the great question of ocean currents. Upon this 
— which has been discussed with singular ability, but under 
ifferent aspects, by Dr. Carpenter and Mr. Croll, I cannot attempt 
here to enter ; nor willI venture to forestall, by any crude analysis 
of my own, the narrative which Sir William Thomson has kindly 
undertaken to give of his own achievements and of those of his 
staff during their long scientific cruise. Another expedition, which 
has more than fulfilled the expectations of the public, is Lieutenant 
Cameron’s remarkable journey across the continent of Africa. It 
is by such enterprises, happily conceived and ably executed, that 
we may hope at no distant day to see the Arab slave dealer replaced 
by the legitimate trailer, and the depressed populations of Africa 
gradually brought within the pale of civilised life. 

From the North Polar Expedition no intelligence has been 
received ; nor can we expect for some time to hear whether it 
has succeeded in the crowning object of Arctic enterprise. In 
the opinion of many, the results, scientific or other. to be gained 
by a full survey of the Arctic regions can never be of such value as 
to justify the risk and cost which must beincurred. But it isnot by 
cold calculations of this kind that great discoveries are made or 
great enterprises achieved. There is an inward and irrepressible 
impulse—in individuals called a spirit of adventure, in nations a 
spirit of enterprise—which impels mankind forward to explore 
every part of the world we inhabit, however inhospitable or difficult 
of access; and if the country claiming the foremost place among 
maritime nations shrink from an undertaking because it is perilous, 
other countries will not be slow to seize the post of honour. If it 
be possible for man to reach the poles of the earth, whether north 
or south, the feat must sooner or later be accomplished ; and the 
country of the successful adventurers will be thereby raised in the 
scale of nations. 

The passage of Venus over the sun’s disc is an event which can- 
not be passed over without notice, although many of the 
circumstances connected with it have alread = heen historical. 
It was to observe this rare astronomical peered on the 
occasion of its former occurrence in 1769, that Captain Cook’s 
memorable voyage to the Pacific was undertaken, in the course of 
which he explored the coast of New South Wales, and added that 
great country to the possessions of the British Crown. As the 
transit of Venus gives the most exact method of calculating the 
distance of the earth from the sun, extensive preparations were 
made on the last occasion for observing it at selected stations, from 
Siberia in northern, to Kerguelen’s Land in southern latitudes. 
The great maritime powers vied with each other to turn the 
opportunity to the best account; and Lord Lindsay had the spirit 
to equip, at his own expense, the most complete expedition which 
left the shores of this coun Some of the most valuable stations 
in southern latitudes were desert islands, rarely free from mist or 
tempest, and without harbours or shelter of any kind. The land- 
ing of the instruments was in many cases attended with great diffi- 
culty and even personal risk. Photography lent its aid to record 
automatically the progress of the transit; and M. Janssen contrived 
a revolving plate, by means of which from fifty to sixty images of the 

ge of the sun could be taken at short intervals during the critical 
— of the phenomenon. The observations of M. Janssen at 

agasaki, in Japan, were of specialinterest. Looking through a violet- 
blue glass he saw Venus, two or three minutes before the transit began, 
having the appearance of a pale round spot near the edge of the 
sun. [ iately after contact the segment of the planet’s disc, 
as seen on the face of the sun, formed with what remained of this 
spot a —— circle. The pale spot when first seen was, in short, 
ial eclipse of the solar corona, which was thus proved beyond 
dispute to be a luminous atmosphere surrounding thesun. Indica- 
tions were at the same time obtained of the existence of an 
atmosphere around Venus. The mean distance of the earth from 
the sun was long supposed to have been fixed within a very small 
limit of error at os 95,000,000 miles. The accuracy of this 
number had already been called in question on owed unds 
by Hansen and Leverrier, when Foucault, in 1862, decided the 
question by an experiment of extraordinary delicacy. Taki 
advantage of the revolving-mirror, with which Wheatstone h 
some time before enriched the physical sciences, Foucault succeeded 
in ing the absolute velocity of light in space by experiments 
on a beam of light, reflected backwards and f within a tube 











little more than thirteen feet in length. Combining the result thus 
obtained with what is called by astronomers the constant of aber- 





greater precision the true distance of the earth from the sun. 


this brief reference to one of th 


ph: whose premature death deprived France, a few years ago, 
of one of her test ornaments— Wheatstone and Foucault, ever 
to be rem for their marvellous power of eliciting, like Galileo 
and Newton, from familiar phenomena the highest truths of 

The discovery of Huggins that some of the fixed stars are moving 
towards and others receding from our system, has been fully con- 


firmed by a careful series of observations lately made by Mr. 
Christie in the Observatory of Greenwich. Mr. Huggins has not 
been able to discover any indications of a proper motion in the 
nebule; but this may arise from the motion of translation being 
less than the method would discover. Few achievements in the 
history of science are more wonderful than the measurement of the 
proper motions of the fixed stars, from yey J the relative 
— of two delicate lines of light in the field of the telescope. 

e observation of the American astronomer Young, that bright 
lines corresponding to the ordinary lines of Fraunhofer reversed, 
may be seen in the lower strata of the solar atmosphere for a few 
moments during a total eclipse, has been confirmed by Mr. Stone, on 
the occasion of the total eclipse of the sun which some 
time ago in South Africa. In the outer corona, or higher regions 
of the sun’s atmosphere, a single green line only was seen, the same 
which had been already described by Young. 

I can here refer only in general terms to the observations of 
Roscoe and Schuster on the absorption-bands of potassium and 
sodium, and to the investigations of Lockyer on the absorptive 
powers of metallic and metalloidal vapours at different tempera- 
tures. From the vapours of calcium the latter has obtained two 
wholly distinct spectra, one belonging to a low, und the other to a 
high temperature. Mr. er is also engaged on a new and 
greatly extended map of the solar spectrum. 

Spectrum analysis has lately led to the discovery of a new metal, 
gallium, the fifth whose presence has been first indicated by that 
powerfal agent. This discovery is due to M. Lecoq de Boisbaud- 
ran, already favourably heown Gy a work on the application of the 
spectroscope to chemical analysis. Our knowlege of aerolites has 
of late years been greatly increased; and I cannot occupy a few 
moments of your time more usefully than by briefly referring to 
the subject. So recently as 1860 the most remarkable meteoric fall 
on record, not even expecting that of L’Aigle, occurred near the 
village of New Concord in Ohio. Ona day when no thunder- 
clouds were visible, loud sounds were heard resembling claps of 
thunder, followed by a fall of meteoric stones, some of which 
were distinctly seen to strike the earth. One stone, above 50 lb. 
in weight, buried itself to the depth of 2ft. in the ground, and 
when dug out was found to be still warm. In 1872 another 
remarkable meteorite, at first seen as brilliant as a star with a 
luminous train, burst near Orvinio in Italy, and six fragments of it 
were afterwards collected. 

Isolated masses of metallic iron, or rather of an alloy of iron 
and nickel, similar in composition and properties to the iron 
usually diffused in meteoric stones, have been found here and there 
on the surface of the earth, some of large size, as one described by 
Pallas, which weighed about two thirds of a ton. Of ...e meteoric 
origin of these masses of iron there is little room for doubt, 
although no record exists of their fall. Sir Edward Sabine, whose 
life has been devoted with rare fidelity to the pursuit of science, 
and to whose untiring efforts this Association largely owes the 

ition it now occupies, was the pioneer of the newer) discoveries 
in meteoric science. Eight and fifty years ago he visited with 
Captain Ross the northern shores of Baffin’s Bay, and made the 
interesting discovery that the knife blades used by the Esquimaux 
in the vicinity of the Arctic highlands were formed of meteoric 
iron. This observation was afterwards fully confirmed; and 
scattered blocks of meteoric iron have been found from time to 
time around Baffin’s Bay. But it was not till 1870 that the 
meteoric treasures of Baffin’s Bay were truly discovered. In that 
year Nordenskijld found, at a part of the shore difficult to 
approach even in moderate weather, enormous blocks of 
meteoric iron, the largest weighing nearly 20 tons, imbedded 
in a ridge of basaltic rock. The interest of this observation 
is greatly enhanced by the circumstance that these masses 
of meteoric iron, like the basalt with which they are associated, 
do not belong to the present geological epoch, but must have 
fallen long before the actual arrangement of land and sea existed, 
—during, in short, the middle Tertiary, or Miocene period of 
Lyell. The meteoric origin of these iron masses from Ovifak has 
been called in question by Lawrence Smith; and it is no doubt 
possible that they may have been raised by upheaval from the 
interior of the earth. I have indeed myself shown by a magneto- 
chemical process that metallic iron, in particles so fine‘that the 
have never yet been actually seen, is everywhere diffused thro’ 
the Niocene basalt of Slieve Mish in Antrim, and may likewise 
discovered by careful search in almost all igneous and in many 
metamorphic rocks. These observations have since been verified 
by Reuss in the case of the Bohemian basalts. But, as regards 
the native iron of Ovifak, the weight of evidence appears to be 
in favour of the conclusion, at which M. Daubree, after a careful 
discussion of the subject, has arrived—that it is really of meteoric 
origin. This Ovifak iron is also remarkable from containing a 
considerable amount of carbon, partly combined with the iron, 
partly diffused through the metallic mass in a form resembling 
coke. In connection with this subject, I must refer to the able 
and exhaustive memoirs of Maskelyne on the Busti and other 
aerolites, to the discovery of vanadium by R. Apjohnin a meteoric 
iron, to the interesting observations of Sorby, and to the researches 
of Daubrée, Wéhler, Lawrence Smith, Tschermak, and others. 

The important services which the Kew Observatory has ren- 
dered to meteorology and to solar physics have been "fully recog- 
nised ; and Mr. Gassiott has had the gratification of witnessing 
the final success of his long and noble efforts to place this observa- 
tory upon a permanent footing. A physical observatory for some- 
what similar objects, but on a larger scale, is in course of erection, 
under the guidance of M. Janssen, at Fontenay, in France, and 
others are springing up, or already exist, in Germany and Italy. It 
is earnestly to be eo that this country will not lag behind in 
providing physical observatories on a scale worthy of the nation 
and commensurate with the importance of the object. On this 

uestion I cannot do better than refer to the high authority of 

r. Balfour Stewart, and to the views he expressed in his able 
address last year to the Physical Section. 

Weather telegraphy, or the reporting by telegraph the state of 
the weather at selected stations to a central office, so that notice 
of the probable approach of storms may be given to the seaports, 
has become in this country an organised system; and ples carve) 
the little progress meteorology has made asa science, the results 
may be considered to be on the whole satisfactory. Of the warn- 
ings issued of late years, four out of five were justified by the 
occurrence of gales or strong winds. Few storms occurred for 
which no warnings have been given; but unfortunately among 
these were some of the heaviest gales of the period. The stations 
from which daily reports are sent to the meteorological office in 
London, embrace the whole coast of Western Europe, including the 
Shetland Isles. It appears that atmospheric disturbances seldom 
cross the Atlantic without being greatly altered in character, 
and that the origin of most of our storms lies eastward of the 
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the 
constants of his instrument. From seven years’ observations at the 
Observatory of Armagh, he has found that the mean velocity of the 
wind is greatest in the 8.S.W. octant, and least in the one, 
and that the amount of wind attains a maxim ni Soe ee 
which it steadily decreases, with one slight exception, July, 
ongeeins again till the end of the year. 
assing to the subject of electricity, it is with pleasure that I 
have to announce the failure of a recent attempt to deprive Oerstedt 
of his great discovery. It is ifying thus to find high reputa- 
tions vindicated, and names which men love te honour trans- 
mitted with undiminished lustre to posterity. At a former m: 
of this Association, remarkable for an unusual attendance o' 
istinguished foreigners, the central fi was Oerstedt. On that 
occasion Sir John Herschel inglowing compared Oerstedt’s 
discovery to the blessed dew of heaven which only the master- 
mind could draw down, but which it was for others to turn to 
account, and use for the fertilisation of tho earth. To Franklin, 
Volta, Coulomb, Oerstedt, Ampére, Faraday, Seebeck, and Ohm 
are due the fundamental discoveries of modern electricity—a science 
whose applications in Davy’s hands led to grander results than 
alchemist ever dreamed of, and in the hands of others—among 
whom Wheatstone, Morse, and Thomson ee! the foremost 
— the marvels of the electric telegraph. en we proceed 
m the actual phenomena of electricity to the molecular condi- 
tions upon which those phenomena —— we are confron 
gary as recondite as any with which the physicist has had to 
eal, but towards the solution of which the researches of Faraday 
have contributed the most precious materials. The theory of 
electrical and magnetic action occupied formerly the powerful 
minds of Poisson, Green, and Gauss; and among the living it will 
surely not be invidious to cite the names of Weber, Helmholtz, 
Thomson, and Clerk Maxwell. The work of the latter on elec- 
tricity is an original essay worthy in every way of the ag reputa- 
tion and of the clear and far-seeing intellect of its author. Among 
recent investigations I must refer to Professor Tait’s discovery 
of consecutive neutral points in certain thermo-electrical junc- 
tions, for which he was lately awarded the Keith prize. This 
discovery has been the result of an elaborate investigation of 
the properties of thermo-electrical currents, and is specially inter- 
esting in reference to the theory of dynamical electricity. Nor can 
I omit to mention the very interesting and original experiments of 
Dr. Kerr on the dielectric state, from which it appears that when 
electricity of high tension is passed through dielectrics, a change of 
molecular ment occurs, slowly in the case of solids, quickly 
in the case of liquids, and that the lines of electric force are in 
some cases lines of compression, in other cases lines of extension. 

Of the many discoveries in physical science due to Sir William 
Grove, the earliest and not the least important is the battery which 
bears his name, and is to this day the most powerful of all 
voltaic arrangements ; but with a Grove’s perene d of 50 or even 100 
cells in vigorous action, the spark will not pass through an appreci- 
able distance of cold air. By using a very large number of cells, 
carefully insulated and charged with water, Mr. Gassiot succeeded 
in obtaining a short spark through air; and lately De la Rue and 
Miiller have constructed a large chloride of silver battery giving 
freely sparks through cold air, which, when a column of pure water 
is interposed in the circuit, accurately resemble those of the common 
electrical machine. The length of the spark increasing nearly as 
the square of the number of cells, it has been calculated that with 
100, elements of this battery the discharge should take place 
through a distance of no less than eight feet in air. ‘ 

In the solar beam we have an agent of surpassing power, the 
investigation of whcse properties by Newton forms an epoch in 
the history of experiraental science scarcely less important than the 
discovery of the law of gravitation in the history of physical 
astronomy. ‘Three actions characterise the solar beam, or, indeed, 
more or less that of any luminous body—the heating, the physio- 
logical, and the chemical. In the ordinary solar beam we can 
modify the relative amount of these actions by passing it through 
different media, and we can thus have luminous rays with little 
heating or little chemical action. In the case of the moon’s rays it 
required the highest skill on the part of Lord Rosse, even with all the 
resources of the observatory at Parsonstown, to investigate their heat- 
ing properties, and to show that the surface of our satellite facing the 
earth passes, during every lunation, through a greater range of 
temperature than the difference between the freezing and boiling 
points of water. But if, instead of taking an ordinary ray of light, 
we analyse it as Newton did by the prism, and isolate a very fine 
line of the spectrum—theoretically a line of infinite tenuity—that 
is to say, if we take a ray of definite refrangibility, it will be found 
impossible by screens or otherwise to alter its properties. It was 
his clear perception of the truth of this principle that led 
Stokes to his great discovery of the cause of ore disper- 
sion, in which he showed that many bodies had the power 
of absorbing dark rays of high refrangibility and of emitting 
them as luminous rays of lower refrangibility—of absorbing, in 
short, darkness, and of emitting it as light. It is not, indeed, an 
easy matter in all cases to say whether a given effect is due to 
the action of heat or light ; and the question which of these forces 
is the efficient agent in causing the motion of the tiny discs in 
Crookes’ radiometer has given rise to a good deal of discussion, 
The answer to this question involves the same principles as those 
by which the image traced on the daguerreotype plate, or the decom- 
position of carbonic acid by the leaves of plants, is referred to the 
action of light and not of heat; and applying these principles to 
the experiments made with the radiometer, the weight of evidence 
appears to be in favour of the view that the repulsion of the 
blackened surfaces of the discs is due to a thermal reaction occur- 
ring in a highly rarefied medium. I have myself had the pleasure 
of witnessing many of Mr. Crookes’ experiments, and I cannot 
sufficiently express my admiration of the care and skill with which 
he has pursued this investigation. The remarkable repulsions he 
has observed in the most perfect vacua hitherto attained are 
interesting, not only as having led to the construction of a beautiful 
instrument, but as ben likely, when the subject is fully investi- 
gated, to give valuable data for the theory of molecular actions. 

A deat roperty of light, discovered a short time ago by Mr. 
Willoughby Emith, is its power of diminishing ‘the electrical 
resistance of the element selenium. This property has been ascer- 
tained to belong chiefly to the luminous rays on the red side of the 
spectrum, being nearly absent in the violet or more refrangible rays 
and also in heat rays of low refrangibility. The recent experiments 
of Prof. W. G. Adams have fully established the accuracy of the 
remarkable observation, first e by Lord Rosse, that the action 
appeared to vary inversely as the simple distance of the illuminating 


source. 

Switzerland sent, some years ago, as its representative to this 
country the celebrated De la Rive, whose scientific life formed 
lately the subject of an eloquent éloge from the pen of M. Dumas. 
On this occasion we have to welcome, in General Menabrea, a dis- 
Soe mayne representative both of the kingdom of Italy and of 
Italien science. His great work on the determination of the pres- 
sures and tensions in an elastic system is of too abstruse a cha- 
racter to be discussed in this address ; but the principle it contains 
may be briefly stated in the following words :—‘‘ When any elastic 
system places itself in equilibrium under the action of external 
forces, the worked developed by the internal forces is a minimum.” 
General Menabrea has, however, other and ial claims upon us 
here, as the friend to whom Babbage entrusted the task of making 
known to the world the principles of his analytical machine—a 
gigantic ——- the effort to realise which it is known was one 
of the chief objects of Babbage’s later life. The latest develop- 
ment of this conception is to be found in the mechanical in’ tor 
of Prof. J. Thomson, in which motion is transmitted, acco to 
a new kinematic principle, from a disc or cone to a cylinder through 
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the intervention of a loose ball, and in Sir W. Thomson’s machine 
mechani 


for the ical integration of differential equations of the 
second order. In the exquisite tidal machine of the latter we have 
an instrument by means of which the height of the tide at a Ltr 
ee. icted for all times of the day and night, 

e attraction meter of Siemens is an instrument of great delicacy 
for measuring horizontal attractions, which it is proposed to use 
for recording the attractive influences of the sun and moon, upon 
which the tides depend. The bathometer of the same able physicist 
is another remarkable instrument, in which the constant force of a 
spring is opposed to the variable pressure of a column of mercury. 
By an easy observation of the bathometer on shipboard, the depth 
of the sea may be approximately ascertained without the use of a 
sounding line. 

The Exhibition of separa at Kensington has been a 
complete success, and cannot fail to be useful, both in extending a 
knowledge of scientific subjects and in promoting scientific research 
throughout the country. Unique in character, but most interesting 
and instructive, this exhibition will, it is to be hoped, be the pre- 
cursor of a permanent museum of scientific objects, which, like 
the present exhibition, shall be a record of old, as well asa repre- 
sentation of new inventions. It is often difficult to draw a distinct 
line of separation between the physical and chemical sciences ; and 
it is perhaps doubtful whether the division is not really an artificial 
one. The chemist cannot, indeed, make any advance with- 
out having to deal with physical principles ; and it is to Boyle, 
Dalton, Gay-Lussac, and Graham that we owe the discovery of 
the mechanical laws which govern the properties of gases and 
vapours, Some of these laws have of late been made the subject 
of searching inquiry, which has fully confirmed their A 
when the body under examination approaches to what has not 
inaptly been ons sort the ideal gaseous state. But when gases 
are examined under varied conditions of pressure and temperature, 
it is found that these laws are only particular cases of more general 
laws, and that the laws of the gaseous state, as it exists in nature, 
although they may be enunciated in a precise and definite form, 
are very different from the simple expressions which apply to the 
ideal condition. The new laws 
when from the gaseous state proper we pass to those intermediate 
conditions which, it has been shown, link with unbroken continuity 
the gaseous and liquid states. As we approach the liquid state, or 
even when we reach it, the problem becomes more complicated ; 
but its solution, even in these cases, will, it may confidently be 
expected, yield to the powerful means of investigation we now 
possess. Among the more important researches made of late in 
physical chemistry, I may mention. those of F. Weber on the 
specific heat of carbon and the allied elements, of Berthelot on 
thermo-chemistry, of Bunsen on spectrum analysis, of Wiillner 
on the band and line-spectra of the gases, and ef Guthrie on the 
cryohydrates. 

Cosmical chemistry is a science of yesterday, and yet it already 
abounds in facts of the highest interest. drogen, which, if the 
absolute zero of the physicist does not bar the way, we may hope 

et to see in the metallic form, appears to be everywhere present 
in the universe. It exists in enormous quantity in the solar atmo- 
sphere, and it has been discovered in the atmospheres of the fixed 
stars. It is present, and is the only known element of whose pre- 
sence we are certain, in those vast sheets of ignited gas of which 
the nebulz proper are composed, Nitrogen is also widely diffused 
among the stellar bodies, and carbon has been discovered in more 
than one of the comets. On the other hand, a prominent line in 
the spectrum of the aurora borealis has not been identified with 
that of any known element; and the question may be asked—does 
a new element, in a highly rarefied state, exist in the upper regions 
of our atmosphere, or are we with Angstrém to attribute this line 
to a fluorescent or phosphorescent light ——— by the electrical 
discharge to which the aurora is due? This question awaits further 
observutions before it can be definitely settled, as does also that of 
the source of the remarkable green Jine which is everywhere con- 
spicuous in the solar corona. 

I must here pause for a moment to pay a passing tribute to the 
memory of Angstrém, whose great work on the solar spectrum will 
always remain as one of the finest monuments of the science of our 
period. The influence, indeed, which the labours of Angstrém and 
of Kirchhoff have exerted on the most interesting portion of later 
physics can scarcely be exaggerated ; and it may be truly said that 
there are few men whose loss will be longer felt or more deeply 
deplored than that of the illustrious astronomer of Upsala. I can- 
not pursue this subject further, nor refer to the other terrestrial 
elements which are present in the solar and stellar atmospheres. 
Among the many elements that make up the ordinary aérolite not 
one has been discovered which does not occur upon this earth. On 
the whole, we arrive at the grand conclusion that this mighty 
universe is chiefly built up of the same materials as the globe we 
inhabit. In the application of science to the useful purposes of 
life, chemistry and mechanics have run an honourable race. It was 
in the valley of the Clyde that the chief industry of this country 
received, within the memory of many here present, an extraordi- 
nary impulse from the application by Neilson of the hot blasts to 
the smelting of iron. The Bessemer steel process and the regene- 
rative furnace of Siemens are later applications of high scientific 
—— to the same industry. But there is ample work yet to 

done. The fuel consumed in the manfacture of iron, as, indeed, 
in every furnace where coal is used, is greatly in excess: of what 
theory indicates ; and the clouds of smoke which darken the atmo- 
sphere of our manufacturing towns, and even of whole districts of 
country, are a clear indication of the waste, but only of a small 
portion of the waste, arising from imperfect combustion. The 
depressing effect of this atmosphere upon the working population 
can scarcely be overrated. Their pale, I bad almost said etiolated, 
faces are a sure indication of the absence of the vivifying influence 
of the solar rays, so essential to the maintenance of vigorous 
health. The chemist can furnish a simple test of this state of the 
atmosphere in the absence of ozone, the active form of oxygen, 
from the air of our large towns, At some future day the efforts of 
science to isolate, by a cheap and available process, the oxygen of 
the air for industrial purposes may be rewarded with success. The 
effect of such a discovery would be to reduce the consumption of 
fuel to a fractional part of its present amount; and although the 
carbonic acid would remain, the smoke and carbonic oxide would 
disappear. But an abundant supply of pure oxygen is not now 
within our reach; and in the mean time may I venture to suggest 
that in many localities the waste aw of the furnace might be 
carried off to a distance from the busy human hive by a few hori- 
zontal flues of large dimensions, terminating in lofty chimneys on a 
hillside or distant plain? A system of this kind has long been 
employed at the mercurial mines of Idria, and in other smelting 
works where noxious vapours are disengaged. With a little care in 
the arrangements the smoke would be wholly deposited, as flue- 
dust or soot, in the horizontal galleries, and would be available for 
the use of the agriculturist, The future historian of organic 
chemistry will have to record a succession of beneficent triumphs, 
in which the efforts of science have led to results of the highest 
value to the well-being of man. The discovery of quinine has 

: probably saved more human life, with the exception of that of 
vaccination, than any discovery of any age; and he who succeeds 
in devising an artificial method of preparing it will be truly a bene- 
factor of the race, Not the least valuable, as it has been one of 
the most successful, of the works of our Government in India, has 
been the planting of the cinchona tree on the slopes of the Hima- 
laya. As artificial methods are discovered, one by one, of preparing 
the proximate principles of the useful dyes, a temporary derange- 
ment of industry occurs, but in the end the waste materials of our 
manufactures set free large portions of the soil for the production 
of human food. 

The ravages of insects have ever been the terror of the agricul- 
turist, and the injury they inflict is often incalculable. An enem: 
of this class, carried over from America, threatened lately wi 
ruin some of the finest vine districts in the south of France. The 
occasion has called forth a chemist of high renown; and, in a 


me, in their turn, inapplicable : 


classical memoir recently published, M, Dumas appears to have 
resolved the difficult His method, although immediately 
applied to the Phylloxera of the vine, is a general one, and will no 
doubt be found serviceable in other cases, In the apterous state 
the Phylloera attacks the roots of the plant ; and the most effica- 
‘uayerd. After @ lang and. pelléat lavettetion’ i. Desay bes 
r a long an ent in’ on 

discovered that the culpbaameaaete of potassium in dilute solution 
fulfils every condition required from an insecticide, destroying the 
insect without inj the _. The process requires time and 
patience ; but the t in the vineyard have fully confirmed the 
experiments of the laboratory. The application of artificial cold to 
practical purposes is rapidly eyeing: and, with the improve- 
ment of the ice machine, the influence of this agent wn our supply 
of animal food from distant countries will undoubtedly be immense. 
The ice machine is already employed in e works and in large 
breweries ; and the curing or salting of meat is now largely con- 
ducted in vast chambers, maintained throughout the summer at a 
constant temperature by a thick covering of ice, 

I have now completed this brief review, rendered difficult by the 
abundance, not by the lack of materials. Even confining our 
attention to the few branches of science upon which I have 
ventured to touch, and omitting altogether the whole range of 
pure chemistry, it is with regret that I find myself constrained to 
make only a simple reference to the important work. of Caley on 
the Mathematical Theory of Isomers, and to elaborate memoirs 
which have recently i geanyree in Germany on the reflection of 
heat and light rays, and on the —_ heat and conducting power 
of gases for heat, by Knoblauch, E. Wiedemann, Winkelmann, 
and Buff. The decline of science in England formed the theme, 
fifty years ago, of an elaborate essay by Babbage ; but the brilliant 
discoveries of Faraday soon after wiped off the reproach, I will 
not venture to say that the alarm which has lately risen, here and 
elsewhere, on the same subject will prove to be equally groundless. 
The duration of every great outburst of human activity, whether 
in art, in literature, or in science, has always been short, and ex- 
perimental science has made gigantic advances during the last three 
centuries, The evidence of any great failure is not, however, very 
manifest, at least in the physical sciences. The journal of 
Poggendorff, which has long been a faithful record of the progress 
of physical research throughout the world, shows no signs of 
flagging ; and the Jubelband by which Germany celebrated the 
fiftieth year of Poggendorff’s invaluable services was at the same 
time an ovation to a scientific veteran, who has perhaps done more 
than any man ripe Ho encourage the highest forms of. research, 
and a proof that in Northern a the physical sciences continue 
to be ably and actively cultivated. If in chemistry the case is 
somewhat weaker, the explanation, at least in this country, is 
chiefly to be found in the demand on the part of the public for 
professional aid from many of our ablest chemists. But what- 
ever view be taken of the actual condition of scientific research, 
there can be no doubt that it is both the duty and the 
interest of the country to encourage a pursuit so ennobling in 
itself, and fraught with such important consequences to the 
well-being of the community. Nor is there any question in which 
this Association, whose special aim is the adv t of science, 
can take a deeper interest. The public mind has also been awakened 
to its importance, and is prepared to aid in carrying out any pro- 
posal which offers a reasonable prospect of advantage. In its recent 
phase the question of scientific research has been mixed up with 
contaminated ee in the great universities of England, and 
particularly in the University of Oxford. The national interests 
involved on all sides are immense, and a false step once taken may 
be irretrievable. It is with diffidence that I now refer to the sub- 
ject, even after having given to it the most anxious and careful 
consideration. 

As regards the higher mathematics, their cultivation has hitherto 
been chiefly confined to the Universities of Cambridge and Dublin, 
and two 4 mathematical schools will probably be sufficient for 
the kingdom. The case of the here and natural sciences is 
different, and they ought to be cultivated in the largest and widest 
sense at every complete university. Nor, in applying this remark 
to the English universities, must we forget that if Cambridge was 
the alma mater of Newton and Cavendish, Oxford gave birth to 
the Royal Society. The ancient renown of Oxford will surely not 
suffer, while her material position cannot fail to be strengthened, 
by the expansion of scientific studies and the encouragement of 
scientific research within her walls. Nor ought such a proposal to 
be regarded as in any way hostile to the literary studies, and 
especially to the ancient classical studies, which have always been 
so carefully cherished at Oxford. If, indeed, there were any such 
risk, few would hesitate to exclaim—Let science shift elsewhere 
for herself, and let literature and philosophy find shelter in 
Oxford! But there is no ground for any such anxiety. Literature 
and science, philosophy and art, when ate st cultivated, far 
from tomy will mutually aid one another. There will be 
ample room for all, and, by judicious arrangements, all may 
receive the attention they deserve. 

A university, or studium generale ought to embrace in its 
arrangements the whole circle of studies which involve the 
material interests of society, as well as those which cultivate 
intellectual refinement. The industries of the country should look 
to the universities for the development of the principles of applied 
as well as of abstract science ; and in this respect no institutions 
have ever had so grand a possession within easy reach as have the 
universities of Engiand at this conjuncture, if only they have the 
courage to seize it. With their historic reputation, their 
collegiate endowments, their commanding influence, Oxford and 
Cambridge should continue to be all they now are; but they should, 
moreover, attract to their lecture halls and working cabinets 
students in large numbers preparing for the higher industrial pur- 
suits of the country. The great physical laboratory in Cambridge, 
founded and equipped by the noble representative of the 
House of Cavendish, has in this respect a peculiar significance, 
and is an important step in the direction I have indicated. 
But a small number only of those for whom this temple of science 
is designed are now to be found in Cambridge. It remains for the 
university to perform its part, and to widen its portals so that the 
nation at large may reap the advantage of this well-timed foun- 
dation. If the universities, in accordance with the spirit of their 
statutes, or at least of ancient usage, would demand from the can- 
didates for some of the higher degrees proof of original powers of 
investigation, they would give an important stimulus to the culti- 
vation of science, The example of many continental universities, 
and among others of the venerable University of Leyden, may here 
be mentioned. Two proof essays recently written for the degree 
of Doctor of Science in Leyden, one by Van der Waals, the other 
by Lorenz, are works of unusual merit; and another pupil of 
Professor Rijke is now engaged in an elaborate experimental 
research as a qualification for the same degree. The endowment 
of a body of scientific men devoted exclusively to original research, 
without the duty of teaching or other occupation, has of late been 
strongly advocated in this country ; and M. Fremy has given the 
weight of his high authority to a somewhat similar proposal for the 
encouragement of research in France. I will not attempt to discuss 
the subject as a national question, the more so as after having given 
the proposal the most careful consideration in my power, and 
turned it round on every side, I have failed to discover how it 
could be worked so as to secure the end in view. But whatever 
may be said in favour of the endowment of pure research as a 
national question, the universities ought surely never to be asked 
to give their aid to a measure which would separate the higher 
intellects of the country from the flower of its youth. It is only 
through the influence of original minds that any great or enduring 
impression can be noe Ae the hopeful student. ee 
original power, and the habit of exercising it, you may have an 
able instructor, but you cannot have a great teacher. No man can 
be expected to train others in habits of observation and thought he 
has never acquired himself. In every age of the world the great 
schools of learning have, as in Athens of old, gathered around 








great and original minds, and never more conspicuously than in © 
the schools of yor gow a which reflected the genius of 
ann. These schools have been 


Liebig, Wéhler, Bunsen, and Ho’ 
nurseries of original research as well as models of scientific teach- 
ing; and students attracted to them from all countries became 
enthusiastically devoted to science, while they learned its methods 
from example even more than from precept. Will any one have 
the courage to assert that organic chemistry, with its many sevti 
cations to the uses of mankind, would have made in a few short 
years the marvellous strides it has done, if science, now as in 
medieval times, had pursued her work in strict seclusion, 
Semota ab nostris rebus, seiunctaque longe, 
Ipsa suis pollens opibus, nil indiga nostri? 
But while the universities ought not to apply their resources in 
support of a measure which would render their teaching ineffectiv. 
and would at the same time dry up the springs of intellec 
wth, they ought, to admit freely to university positions men of 

igh repute from other universities, and even without academic 
qualifications, An honorary degree does not necessarily imply a 
university education ; but if it have any meaning at all, it implies 
that he who has obtained it is at least on a level with the ordinary 
graduate, and should be eligible to university positions of the highest 


Not less important would it be for the encouragement of learn- 
ing throughout the country that the English universities, remem- 
bering that they were founded for the same objects, and derive 
their authority from a common source, should be prepared to 
recognise the ancient universities of Scotland as freely as they 
have always recognised the Elizabethan University of Dublin. 
Such a measure would invigorate the whole university system of 
the country more than any other I can think of. It would lead to 
the strengthening of the literary element in the northern, and of 
the practical element in the southern universities, and it would 
bring the highest teaching of the country everywhere more fully 
into harmony with the requirements of the times in which we live, 
As an indirect resuit, it could not fail to give a powerful impulse 
to literary pursuits as well as to scientific investigations. Pro- 
fessors would be promoted from smaller positions in one university 
to higher positions in another, after they -had given proofs of 
industry and ability ; and stagnation, hurtful alike to professorial 
and professional life, would be effectually prevented. If this union 
were established among the old universities, and if at the same 
time a new university, as I myself ten years ago earnestly proposed, 
were founded on sound principles amidst the great populations of 
Lancashire and Yorkshire, the university system of the country 
would gradually receive a large and useful extension, and, without 
losing any of its present valuable characteristics, would become 
more intimately related than hitherto with those great industries 
upon which mainly depend the strength and wealth of the nation, 
It wet perhaps appear to many a paradoxical assertion to main- 
tain that the industries of the country should look to the calm and 
serene regions of Oxferd and Cambridge for help in the troublous 
times of which we have now a sharp and severe note of warning. 
But I have not spoken on light grounds, nor without due considera- 
tion. If Great Britain is to retain the commanding position she 
has so long occupied in skilled manufacture, the easy ways which, 
owing partly to the high qualities of ee tome og ly to the advan- 
tages of her insular position and mineral wealth, have sufficed for the 
past, will not be found to suffice for the future. The highest train- 
ing which can be brought to bear on practical science will-be impera- 
tively required ; and it will be a fatal policy if that training is to be 
sought for in foreign lands, use it cannot be obtained at home, 
The country which depends unduly on the stranger for the education 
of its skilled men, or neglects in its highest places this primary duty, 
may expect to find the demand for such skill gradually to pass 
away, and along with it the industry for which it was aia I 
do not claim for scientific education more than it will acoemplish, 
nor can it ever replace the after-training of the workshop or 
factory. Rare and. powerful minds have, it is true, often been 
independent of it; but high education always gives an enormous 
advantage to the country where it prevails, Let no one suppose 
I am now referring to elementary instruction, and much less to 
the active work which is now going on everywhere around us, in 
preparing for examinations of all kinds. These things are all ve' 
cod in their way ; but it is not by them alone that the practi 
arts are to be sustained in the country. It is by education in its 
highest sense, based on a broad scientific foundation, and leading 
to the application of science to practical purposes—in itself one of 
the noblest pursuits of the human mind—that this result is to 
be reached. That education of this kind can be most effectively 

iven in a university, or in an institution like the Polytechnic 
hool of Ziirich, which differs from the scientific side of a univer- 
sity only in name, and to a large extent supplements the teaching 
of an actual university, I am firmly convinced ; and for this 
reason, among others, I have always deemed the establishment in 
this country of examining boards with the power of granting 
degrees, but with none of the higher and more important func- 
tions of a university, to have been a measure of questionable 
utility. It is to Oxford and Cambridge, widely extended as they 
canreadily be, thatthe country should chiefly look for the development 
of practical science ; they have abundant resources for the task ; and 
if they wish to secure and strengthen their lofty position, they 
can do it in no way so effectually as by showing that in a green 
old age they preserve the vigour and elasticity of youth. 

If any are disposed to think that I have been carrying this meet- 
ing into dresmntond, let them pause and listen to the result of 
similar efforts to those I have been advocating, undertaken by a 
neighbouring country when on the verge of ruin, and steadily 

ursued by the same country in the climax of its prosperity. 

‘The University of Berlin,” to use the words of Hofmann, “like 
her sister of Bonn, is a creation of our century. It was founded 
in the year 1810, at a period when the pressure ef foreign domina- 
tion weighed almost insupportably on Prussia; and it will ever 
remain significant of the direction of the German mind that the 
great men of that time should have hoped to develope by high in- 
tellectual training, the forces necessary for the regeneration of 
their country.” It is not for me, especially in this place, to dwell 
upon the great strides which Northern Germany has made of late 
years in some of the largest branches of industry, and particularly 
in those which give a free scope for the application of scientific 
skill. ‘* Let us not suppose,” says M. Wurtz in his recent report 
on the artificial dyes, ‘‘that the distance is so great between 
theory and its industrial applications. This report would have 
been written in vain, if it had not brought clearly into view the 
immense influence of pure science upon the oe of industry. 
If unfortunately the sacred flame of science should burn dimly or 
be extinguished, the practical arts would soon fall into rapid decay. 
The outlay which is incurred by any country for the promotion of 
science and of high instruction will yield a certain return; and 
Germany has not had long to wait for the ingathering of the fruits 
of her far-sighted policy. Thirty or forty years ago, industry 
could scarcely be said to exist there ; itis now widely spread and 
successful.” As an illustratron of the truths of these remarks, I 
may refer to the newest of European industries, but one which in a 
short space of time has attained considerable magnitude, It 
appears—and I make the statement on the authority of M. 

urtz—that the artificial dyes produced last year in Germany 
exceeded in value those of all the rest of Europe, including 
England and France. Yet Germany has no special advantage for 
this manufacture except the training of her practical chemists, 
We are not, it is true, to attach undue importance to a single 
case; but the rapid growth of other and larger industries points 
in the some direction, and will, I trust; secure some consideration 
for the suggestions I have ventured t 





‘o make, 

The intimate relations which exist between abstract science and 
its applications to the uses of life have always been kept steadily 
in view by this Association, and the valuable reports, which are a 
monument to the industry and zeal of its members, embrace every 
part of the domain of science. It is with the greatest 
therefore, that I have ventured to suggest from 


confidence, 
this chair that no 
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partition wall should anywhere be raised up between pure and 
applied science. The same sentiment animates our vigorous ally, the 
French As‘ociation for the Advancement of Science, vhich 

as it always does this Association in the high scientific character 
its proceedings, bids fair in a few years to call forth the same 
interest in science and its results, throughout the great 

towns of France, which the British Association may justly claim 
to have already effected in this country, No better proof can be 
given of the wide base upon which the French Association rests, 
than the fact that it was presided over last year by an able repre- 
sentative of commerce at industry, and this year by one who has 
long held an exalted position in the world of science, and has 
now the rare distinction of representing in her historic Academies 
the literature as well as the science of France. 

Whatever be the result of our efforts to advance science and 
industry, it requires no gift of prophecy to declare that the bound- 
less resources which the supreme author and upholder of the 
universe has provided for the use of man will, as time rolls on, be 
more and more fully applied to the improvement of the physical 
and, through the imp t of the aplaily to the elevation of 
the moral condition of the human family. Unless, however, the 
history of the future of our race be wholly at variance with the 
history of the past, the progress of mankind will be marked by 
alternative periods of activity and repose; nor will it be the work 
of any one nation or of any one race. To the erection of the 

ificc of civilised life, as it now exists, all the higher races of the 
world have contributed ; and if the balance were accurately strack, 
the claims of Asia for her portion of the work would be immense, 
and those of Northern Africa not insignificant. Steam-power has 
of late years —- greater changes than probably ever occurred 
before in so short a time. But the resources of Nature are not 
confined to steam, nor to the combustion of coal. The steady 
water-wheel and the rapid turbine are more perfect machines than 
the stationary steam engine ; and glacier-fed rivers with natural 
reservoirs, if fully turned to account, would supply an unlimited 
and nearly constant source of power depending solely for its con- 
tinuanceuponsolarheat. But noimmediate dislocation of industry is 
to be feared, although theturbine is already at work on the Rhineand 
the Rhone. In the struggle to maintain their high position in 
science and its applications, the countrymen of Newton and Watt 
wili have no ground for alarm so long as they hold fast to their 
old traditions, and r ber that the greatest nations have fallen 
when they relaxed in those habits of intelligent and steady indus- 
try upon which all permanent success depends. 
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Grants and Dates of Provisional Protection for Six Months. 

$199. Improvements in Puttey Biocks, William Andrew Comber, Bir- 
mingham. 

3205. Improvements applicable to Srrynisc Macuines known as self- 
acting mules, William Edward Gedge, Wellington-street, Strand, 
London.—A communication from Emile Hanhrat, Mulhouse Haute, 
Alsace.—14th August, 1876. 

3209. Improvements in the manufacture of Gas, Louis Aimé Léo Elie 
Picot de la Peyrouse, Fiusbury-circus, London. 

$213. Impr in the facture of Aspestos Parer and MILt- 
BOARD, James Wotherspoon, Glasgow, N.B. 

$217. Improvements in Prixtinc Macnines, Edward Griffith Brewer, 
Chancery-lane, London.—A communication from Constant Alexis Guy, 





3219. Improvements in Fire-arms, William Speirs Simpson, Battersea 
Park-road, London. 

3221. Impr ts in 3 y for Foroixc HorsrsHor Naits and 
other small articles, Edwin Lewis Brundage, Leeds, Yorkshire.—15th 
Augnat, 1876. 

1721. A new or improved process for Giazinc and EnaMe.tirnc WALLS 
and a composition or compositions therefor, Henri Adrien Bonneville, 
Piccadilly, London.—A communication from Victor Prosper Gaston, 
Versailles, France.—24th April, 1876. 

28 9. Improvements in OxNaMenTino Matcu Boxes, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Joseph Bandier, 
Marseilles, France.—\1th July, 1876. 

2939. Improvements in Lamps and apparatus for automatically extinguish- 
ing lamps, Edmund Dwyer, Mulkern-terrace, Birkbeck-road, London. 
—19th July, 1876. 

3058. Improvements in or relating to PerampcLators, James Newbery 
Blamphin, Liverpool. 

3060. Improvements in machihery for Rucatne, PLeatinc, GopHEerina, 
Cempine, and making up millinery and other trimmings, Edwin 
Whitehall, Nottingham. 

3062. Improvements in Looms for Wravino, George Hodgson, James 
Broadley, and John Lister, Bradford. 

3064. Improvements relating tothe Removat of Hair or Woot from Raw 
or Dry Skins, and the Preservation of the same, William Robert 
Lake, Southampton-buildings, London.—A communication from John 
Edward Simon, Paris. 

3066. Improvements in the draw gear or traction apparatus and buffing 
arrangements of RarLway Carriaces, and other similar vehicles, Robert 
Black well Hansell, Sheffield. 

3063. Improvements in Looms, Algernon Freeman Firth and John Booth- 
man, Brighouse. 

3070. Improvements in machinery for Currine and Bunpitno Sticks for 
Firewoop, Frank Kingston, Greenwich, Kent. —31st July, 1876. 

3072. A new or improved Batrery for purposes of Arrack and Derence, 
and improvements in ProJecrives to be fired therefrom or from other 
situations, Taylor Shipley Hunter, Glasgow, N.B. 

3074. Improvements in Dounitine the Yarns of Corron, Sick, Woo., or 
other fibres, Joseph Cordingley Rawson, Bradford. 

3075. Improvements in the method of and apparatus for the Licut1no of 
Matcnes, Charles Milner and Henry Frederick Newell, Bradford. 

3080. Improvements in the manufacture of Crivotine Stee., William 

. Thomas, Cheapside, London. 

3082. Improvements in Inpicators for Steam Enornes, William Clark, 
Chancery-lane, Loncon.—A communication from Joseph Warren 
Thompson, Salem, Ohio.—Ist August, 1876. 

3986. Improvements in machinery or apparatus for Rottinsc Mera, John 
Henry Johnson, Lincoln’s-inn-fields, per eta communication from 
Jean Baptiste Louis Pion, Paris. 

3090. An improved BaLt Castor, George Frederick Redfern, South-street, 
Finsbury, London.—A communication from Emilie Sergent and Maurice 
Valkenhuizen, Paris. 

3092. Improvements in Cour.ines for fire hose or other pipes or tubes, 
George Macartney, Greenock, N.B. 

3094. Improvements in apparatus for GeneRatinc and Hypratinc Svut- 
puuRous Acip and other gases, Alexander Melville Clark, Chancery- 
lane, London.—A communication from William Maynard, New York.— 
2nd August, 1876. 

3100. A new or improved Hanp Fan for ladies’ use, Michel Marie Franzini, 
Fleet-street, London. 

3102. Improvements in Harvestinc Macuines, wherein the stalks of 
wheat or other cereals are arranged in bundles or sheaves, and tied or 
bound, Melville Thomson Neale, Southsea, Hampshire.—3rd August, 
1876. 

3106. Improvements in Doc Carts and other two-wheeled vehicles, John 
Osmond, New Cross, Kent. 

3108. Improvements in the manufacture of Textite Fasrics, John 
Butchart, Dundee, N.B. 

3110. Animproved Governor for Marte Enotnes, James Sample, Blythe, 
Northumberland. 

3114. Improvements in apparatus or appliances for Taprinc Casks or 
other Vesse.s, and drawing off liquids from same, Wilhelm Noll, 
Minden, Prussia. —4th August, 1876. 

3116. Improvements in Packinc Cases or Crates, Edward Fulton, West 
Hartlepool, Durham. 

3118. A new and improved method of Etevatinc Liquips, and means to 
be employed for that purpose, Jean Baptiste van Oosterwyck, Fleet- 
street, London. 

Improvements in Briptes, George Green, Foleshill, Coventry, 
arwic’ 


+s 





3122. Improvements in machinery or apparatus for Scortne cr MARKING | 


and Prerartnc Squeterres or Banks for making match and other 
boxes, and for other purposes, Edmund Pace, Phenix Works, Bow 
Common, London. 

5124 Improvements in apparatus for Exnaustine Gas, and applicable 
for inducing currents of various fluid or pul or granular matters, 
George Robertson, Fenchurch-street, London. 

a te ee in Sarery VaLves, John Thomas Coulthard, Sunder- 

2128. Improved machinery and apparatus to be employed in the manu- 


facture of PLumpers’ Pire Hooks, Henry Sutcliffe and Wright Sutcliffe, 
Halifax, Yorkshire. 


3130. Improvements in the tion of Boprty Weicur and Muscutar 
Power to Prope.iinc or Datvine Power Purposes, and in apparatus 


therefor, k James Bell, jon! . 

3132. Improved machinery for Sp.ittine, Suavive, and Borrive LeaTHER, 
Hives or Skins, Samuel Holt Sharp, Leeds, Yorkshire. —5th August, 
1876. 


3134. Improvements in Hypraviic Presses for stamping, forging, and 
shaping metals, Ralph Hart Tweddell, Delahay-street, Westminster, 
London, James Platt and John Fielding, Gloucestershire.—7th August, 
1876. 

$136. Improvements in Storrers for Botties or other similar articles, 
and in the method of and means for securing the same on the necks of 
bottles, George Jowett and Charles Rushworth, Sowerby Bridge, York- 


shire. 

3138. Improvements in the means or aj for Licutine and 
Extixncuisnixe Gas Lamps by Evecrricity, St. George Lane Fox, 
Sussex-place, Onslow-gardens, London. 

3190. Im ts in the construction of Umsretias and Paraso is, 
Julien Gruyer, jun., Paris. 

$142. Improvements in the construction of Streer Tramways, and in 
the method of regulating the action of com air when used for 
driving on such ways, Gustave Lindemann, Salford, Lanca- 
shire.—Sth August, 1876. 

3146. An improved BoiLer Tuse Fervte Extractor, William Bowker, 
Manchester. 

3148. Improvements in the manufacture of Ammonia, Isracl Swindells, 
Warrington, and Robert Lancaster, Widnes, Lancashire. 

3150. Improvements in Gerrine VoaL and other Mruveras, BLastino or 
Distrrecratine Rock, and in the app to be ployed therein, 
_ of which apparatus are also applicable for other purposes, James 

acnab, Charlotte-street, Fitzroy-square, London. 

3152. Impr t pparatus tor Curtine Coat, Edward Alfred 
Cowper, Great George-atreet, Westminster. 

3154. Improvements in apparatus for PerroraTiIne, Prercina, PUNCHING, 
or Currino Paper, Canppoarp, Mera, and other materials, and in 
the manufacture of certain of such apparatus, Ernest de Pass, 
Fleet-chambers, Fleet-street, London.—A communication from Auguste 
Trouillet, Paris. 

3156. An improved apparatus for Economistnc Forex and Diuinisutine the 
Propuctioy of Smoke in Firep.aces, Stoves, and Furnaces, John 
Alfred Gibbs, Bow-road, London. 

3158. Improvements in Seats, Bencnes, and Cuarrs, for the purpose of 
advertising in parks promenades, ’ and other public places, Jol 








and other substances, Herbert John Haddan, Strand, London.—A com- 
munication from David Dickinson Mallory, Connecticut, U.S.—25th 
+ August, 1876. 
3372. Improvements in the zonstruction of Marie and other ENGINEs, 
and in the construction and arrangement of eccentric aud concentric 
purpose of obtaining an equable end uniform action of 
the machinery to which the same are a , Thomas Edmund Passee, 
Bedford-square, London.—28th Augus', 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 

2831. Brusues, George Augustus Scott, Florence, Massachusetts, U.S.— 
23th August, 1873. 

2900. Cosine Envetorgs, John Coope Haddan, Strand, London.—3rd 
September, 1873. 

2932. Corrine Macnines, John Henry Johnson, Lincoln’s-inn-fields, 
London.—6th September, 1873. 

298”. PcppitNo Iron, John Henry Johnson, Lincoln’s-inn-fields, London. 
—1lth September, 1873. 

3189. SuLpHuRic Acip, Hermann Sprengel, Belgrave-road, London.—lst 


2870. Evecraic TeLecrapn, Joseph Barker Stearns, Southampton-build- 
ings, London.—lst September, 1873. 
_—o cy od Comoe, Haward — ony t epee and George 
2973. ‘Pare Baas, Ekisha Smith Robinson, Redeliffe-street, Bristol. —10th 
n 3 


, 1873. 
2879. TreaTiIne Hemp, &c , William Walker, Liverpool.—2nd September, 
1873. 


oa. 
3046. Steam Borters, Ernest August Bourry, St. Gallen, Switzerland.— 
16th September, 1873. 
8515. Rorary Enotes, Richard Boyman Boyman, Clapham Park, Surrey. 
—29th October, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 


-_= Nats, &c., William Edward Newton, Chancery-lane, London.—30th 

ugust, 1869. 

2576. Looms, William Glover, Prestwich, Lancashire.—31st August, 1869. 

2596. Knives, Forks, &c., Samuel Horrabin Greaves, Sheffield.—3rd 
September, 1869. 

2509. Raitway Cuairs, Henry Bridgewater, Watford.—3rd September, 








Garrett Tongue, South t gs, London.—A ti 
from Jean Murie Auguste Lacomme and Louis Jules Casimir Marville, 
Paris. 

3160. An improved mode of treating Trix and Terwe Prate Scrap for the 
utilisation of the same, Charles Madge, Swansea, Glamorganshire.—9th 
August, 1876. 

3162. A new orimproved arrangement or construction of Cooktnc RaNGEs, 
John Wilson, St. Andrews, Fifeshire. 

3164. Improvements in apparatus for Compressinec Arr or other elastic 
fluid, Peter Brotherhood, Notting Hill, London. 

3166. A new apparatus for AUTOMATICALLY ReGuLaTiInG the TEMPERATURE 
of Heatine and VenTiLatTinG Apparatus, Thomas Whitaker and William 
Whitaker, Bolton, Lancashire. 

3168. Improvements in Sewinc Macutne Neepies, Henry Lomax, Over 
Darwen, Lancashire. 

3170. Improvements in the mode of Treatinc and CLartryinc SEwaGre 
or other impure waters, James Millar, sherburn, Yorkshire.—i0th 
August, 1876. 

3172. Improvements in Wacons or Trucks for carrying coal, ore, earth 
for earthworks, and other materials and goods, William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Frangois 
Allard, jun , Chatelineau, Belzium. 

3174. Improvements in ATTaCHING and ApJrsTinc Knons and Rosrs to 
Seinpves, Julius Augustus Faulkner and James Henry Starling, Bir- 
mingham. 

2176. Improvements in VaLves and Gerariyo for same, Herbert Jobn 
Haddan, Strand, London.—A communication from Charles Brown, 
Winterthur, Germany. 

3178. Improvements in machinery for Grixypixo and Potisuinc Rounp 
Metat Baxs and Topes, John Octavius Butler and Ambrose Edmund 
Heath Buckley Butler, Leeds. 

3180. Improvements in Muixis for grinding corn, Henry Bell, jun., 
Grantham, Lincolnshire. 

3182. An improved Batutna Apraratus, adapted also for saving life, 
Alexander Browne, Southampton-buildings, London.—A communica- 
tion from Ignace Lippacher and Louis Grandon d'Herville, Paris. 

3184. An improvement in the construction of Frrepiaces of kitchen 
ranges and ships’ cooking stoves, Christopher Hill, Cardiff.—11th August, 
1876. 

3186. Improvements in Sueet Iron Uerionurs for telegraphic posts, 
chimneys, masts, and all metallic supports, Jules Auguste Desgoffe, 
Paris. 

3190. Improvements in Braces or SUSPENDERS, ly applicable for other 
pu aa Frederick Tew, Falcon-square, wd ay ve 

3192. Improved apparatus for WasuinG CLorues and other similar articles, 
applicable also for churning butter, George Raynor, John Harrison, and 
William Glendenning, Hunslet, Leeds. 

$194. Improvements in the Permanent Way of railways, Alexander 
Melville Clark, Chancery-lane, London. — A communication from 
Conrad Stierling, Paris. 

3196. Improvements in machines for BREAKING, CRUSHING, and GRINDING 
Stones, Ores, Minerats, and Cements, James Conrad Cole, Strand, 
London.—1l2th August, 1876. 

3201. Improvements in the manufacture of Canpves for effecting economy 
in the use therevf, and for dispensing with savealls, James|Edwin Morce, 
St. John’s Wood, London.—1l4th August, 1876. 

$223. Improvements in WasHinGc Macnines, Gilbert Ray Willett, Newing- 
ton, Surrey. 

$225. Improvements in Steam Generators, George William Dennistoun 
Scott, Duffield, Derbyshire. 

3227. Improvements in Pressure Gauces, Thomas Baldwin, Manchester, 
and William Henry Bailey, Salford. 

3229. An improved Antmat Trap, Thomas Leslie Nash, Ipswich. 

$231. Improvements in apparatus for GoverNine, or ReauLatine and 
ApJusTiNG, or otherwise acting on the flow or pressure of illuminating 
gas; a part of the said improvements being also applicable to two-way 
or multiple-way valves for other fluids, David Bruce Peebles, Edinburgh. 
—16th August, 1876. 

3235. Improvements in Writinc Macutyes, George Forbes, Glasgow. 

3237. Improvements in the construction of PortapLe BepsTeaps, Cors, 
or Hammocks, Richard Cane, Bernhard-street, London. 

$239. Improvements in the construction of Sprinos used in wringing 
machines, which springs are also applicable for other useful purposes, 
Edwin Firth and Thomas Wolstencroft, Manchester. 

$241. Improvements in the Reoisters of steam boilers, James Ledger, 
Fleet-street, London.—A communication from Louis Eugene Noufiard, 
Lille, France. 

3243. Improvements in VarnisHes for wood, iron, and other materials, 
and in the machinery for and method of applying it, William Morgan- 
Brown, Southampton-buildings, London.—A communication from 
Edward Kunkler, Switzerland.—l7th August, 1876. 

3247. Improvements in FLasks as regards the stoppering, and stoppers 
for the same, Bertie Charles Scott, Hassocks Gate, Sussex. 

3249. Improvements in Motive Power Enotnes, Leonce Pierre Uthon, 
Westminster. 

3251. An improvement or improvements in apparatus to be used in 
TRAINING or GrowinG Hops, Ernest George Cook Bomford, Pershore, 
Worcestershire, 

3253, Improvements in the manufacture of Rattway Spikes and Corrers, 
or Keys, and in machinery to be used in the said manufacture, James 
Scattergood, West Bromwich, Staffordshire.—18th August, 1876. 

3255. Improvements in Mirre Currrnc Macuines fur wood, William 
Blackett Haigh, Oldham. 

3257. Improvements in Sares or apparatus for containing and preserving 
food, John Henry Johnson, Lincoln’s-inn-fields, London.—A communi- 
cation from Eugene Pierre Notré, Paris. 

3259. Improvements in Lamps, applicable for lighting railway carriages, 
ships, houses, and other structures or places, Henry Gardner, Fleet- 
street, London.—A communication from Jacob Clark, Paris. 

3261. Improvements in Inp1catine Distances travelled by tramway cars, 
omnibuses, and other vehicles, and in the means employed therefor, 
John McWhinnie, Glasgow. 

3263. An improved BrooM-HaNDLE SHIELD or Protector, Arthur Charles 
Hend Souhampton-buildings, London.—A communication from 











Emile Tavea, Paris. 
3267. Improvements in machinery for Curtine and Packine Svuaar, 
George Martineau, Mincing-lane, London.—A communication from 
Reinhold Kohrig and Robert Pzillas, Brigh, Prussia. 
| 3269. Improvements in Whee. or Rottrr Skates, Alexander Cesar 
Frederick Franklin, Brighton. 
3271. Improvements in Steam Enoines, Thomas Morgan, Charing Cross, 
| London.—A communication from Gideon Blackman Massey and Junius 
Nelson Petty, New York.—19th August, 1876. 





' Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 
8347. Improvements on the construction of Ramways, Herbert John 
| Haddan, Strand, London.—A communication from Charles Hughes, 
Quebec, Canada.—25th August, 1876. 
3348. Improvements in machinery for the Disintecration of QuARTz 


1869. 
2615. Boots and Sxors, William Stephens Clark, Strect, Somerset.—4th 
September, 186 


, 1869. 
566. Manure, Pierre Nicolas Goux, Rue de Longchamps, Paris.—20th 
February, 1868. 
2585. Wootten Fasrics, George Henry Nussey and William Bradshaw 





Leachman, Leeds.—lst September, 1869. 
2631. Snips, &c., Alexander Melville Clark, Chancery-lane, London.—7th 
September, 1869. 


Notices of Intention to Proceed with Patents, 


3101. Surps’ Surraces, &c., Frederic Pelham Warren, Southsea, and 
Edward Field, Adelphi, London. 
| $103. Postace Stamps, &c., Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from Louis Henry Gustavus Ehrhardt.— 
8r4 August, 1876. 
| 3119. Drvine Tea, William Richard Middlemore Thomson, Buchanan- 
seem, Glasgow, N.B.—A communication from Francis William Mac- 
enzie. ‘ 
3125. Treatino Rercsz, Alfred Fryer, Wilmslow, Cheshire.—5th August, 
1876 


31 ,- Gas Porirication, Edmund Small Cathels, Montreal, Quebec.—9th 
ugust, 1876. 

3163. Markine Grounp, Frederick William Byrne, Southampton-build- 
ings, London.—1l0th August, 1876 

3188. BorrLe Stoprers, Henry Gardner, Fleet-street, London.—A com- 
rounication from Henry William Putman. 

3191. Pressure Generators, Charles Ferdinand de Kierzkowski, Crom- 
well-road, London.—12th August, 1876. 

3199. PuLtey Brocks, William Andrew Comber, Birmingham.—1l4th 
August, 1876. 

3258. Sernnina, John Goulding, Massachusetts, U.S. 

3265. VeLocipepes, William Rvubert Lake, Southampton-buildings, 
~~ eg ication from Sebastian Gilzinger.—19th August, 

40. 

3285. Watcues, Charles August; Herzog, Bouverie street, London.—A com- 
munication ;rom Charles Morlet.—2znd August, 1876. 

3071. PLantne Tatn Boarps, Leonard Chapman, Fenchurch-street, Lon- 
don.—38lst July, 1876. 

1671. Frre-arms, William Morgan-Brown, Southampton-buildings, Lon- 
don.—A communication from Francois Glisenti. 

1677. SkatinG, Julius Edersheim, South Kensington, London.— 21st April, 








1876. 

1722. Rotuer Skates, Henry Malcolmson, Brighton. 

1733. Yarns, &c., John Henry Johnson, Lincoln’s-inn-fields, London,— 
A communication from Eugene Dollander.—24th April, 1876. 

1735. Rover Skates, Charles Frederick Wood, Birmingham. 

1740. Cisterns, James King Blackie, Glasgow, and John Robertson, 
Govan.—25th April, 1875. 

1750. Woop Fisre, James Noad, Strand, London. 

“> BorrLe Stoppers, William Bull, Knight’s Hill, Lower Norwood, 

jurrey. 

1755. Borter Piates, Edward Heaton, Manchester. 

1756. RoLier Skates, William Henry Pinder, Leeds. 

1758. ac Huxoes, John Harrington, Ryde, Isle of Wight.—26th April, 
1876. 

1781. Suutries, John Harwood, Blackburn. 

1782, SutpHates, James Hargreaves, Widnes.—27th April, 1876, 

1794. Fire-arms, Charles Edmund Green, Portman-square, and Robert 
Green, Ladbrooke-terrace, Notting-hill, London. 

1797. BorTLe SToppPers, — Walker, Bradford. 

1800. Sprxntno, John Muir Hetherington and John Baker, Manchester. 

1803. Copyine, &c., Carl Pieper, Dresden, Saxony.—A communication 
from George Wilhelm Moritz Bauer.—28th April, 1876. 

1807. TeLu-TaLes, Harry Tee, Scarborough.—29th April, 1876. 

1846. Carptne Woot, &c., Carl Pieper, Dresden.—A communication from 
Peter Ludwig Klein. 

. we Orr Liquips, James Bardsley and Riley Hargreaves, 
0 m. 

1853. Exuaust Steam, William Robert Lake, Southampton-buildings, 
— —A communication from James Franklin Fifield.—2nd May, 
876. 

1863. CanpLEs, George Henry Sewer Battersea. 

1866. Sienacs, William Clark, Chancery-lane, London.—A communication 
from David Rosseau and William Condray Smith.—3rd May, 1876. 

1876. Ratuway Brakes, Alexander Gavin, ,» Kent.—A communication 
from Duncan Gavin.—4th Moy, 1876. 

1882. Wasuinc Macuines, David Heath, Runcorn. 

1887. Router Skates, &c., Charles Thomas Leach, Streatham.—5th May, 


1876. 

1914. ORnNAMENTING Guass, William James Hodgetts, Wordsley, Stafford. 
—tth May, 1876. 

1921. Driving Banps, Emile Renoult, Maisons-Alfort, Paris.—8th May, 


1876. 

1977. Paver Purr, Nicholas Berriman Downing and John Edward 
Hughes, Queen Victoria-street, Londoa.—A communication from John 
Wesley Dixon? 4 

_— ba &c., John Carter, New Cavendish-street, London.--llth 

ay, 1876. . 
awe Doors, Lazarus Threlfall, Colne, Lancashire.—13th May, 


2056. Corres Pors, William Clark, Chancery-lane, London.—A communi- 
cation from George Watts Hubbard. 

2057. Maxine Tea, &c,, William Clark, Chancery-lane, London.—A com- 

ication from Jonath iller. 

2059. Steam Hammers, William Clark, Chane 
munication from Henry Bliss Williams and 
1876. 

2105. Grass, Bashley Britten, Red Hill, Surrey. 

2113. Grinpinc Corn, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Oscar Oexle.—18th May, 1876. 

2257. Air Pistots, &c., William Robert Lake, Southampton-buildings, 
gy communication from Iver Johnson and Martin Bye.—29th 

lay, 1876. 

2322. Comune Woot, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Eugene Meunier, jun., and Adolphe Grun,— 
2nd June, 1876. 

2703. Sicnavs, Herbert John Haddan, Strand, London.—A communica- 
tion from James Gordon,—lst July, 1876. 

2805. CuroMATEs James Mactear, Glasgow.—l0th July, 1876. 

2868. Curr:ne Grass, George Barons Northcote, Handsworth, Warwick. 

nm 13th July, 1876. 

2990. GonvowDER Casks, Thomas Judge, Putney.—24th July, 1876, 

3006. Tux PLates, &c., Richard James Hutchings, Treforest, Glamorgan. 
—25th July, 1876. 

3054. Lirnocraruic PRintinc Presses, Charles Buchanan, New Kent- 
road, London.—29th July, 1876. 

3060. Crimpine, &c., Edwin Whitehall, Nottingham. 

oe ee, -_— Freeman Firth and John Boothman, Brighouse.— 
3 Ys % 

= ae 9 Srexx, William Thomas, Cheapside, London.—Ist August 





-lane, London.—A com- 
omas Hill.—16th May, 
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2107. Animai Preservation, William Fisher Grier, Glasgow. 

3108. Textite Faseics, John Butchart, Dundee. 

$109. Seinsine, John Leigh Taylor and Robert Ramsden, Bolton.—4th 
August, 1876. 

3197. Ate-Tigut Cases, Francis Edward Spiller, Newington Causeway, 
London, 

$130. MuscuLar Power, Frederick James Bell, Caledonian-road, London. 
—5th August, 1876. 

3150. Gettmsa Coat, James Macnab, Fitzroy-square, London. — 9th 

1876. 


’ 

$162. Cooxine Ranoes, John Wilson, St. Andrews, Fife. 

3165. Toots for {pees a. — a William Marr Murray, St. 
John’s-square, on.—l0th August, . 

3194. Panuawnsre Way, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Conrad Stierlin,—1l2th August, 1876. 

8207. Prosecti.es, William Robert Lake, South ti gs, Lon- 
don.—A communication from De-Lancy Kennedy, Cornelius Henry 
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ABSTRACTS OF SPECIFICATIONS. 


447. Convertiste Seats, W. J. Dale.—Dated 4th February, 1876. 
Constructing the seats so that they shall be only capable of seating 
persons in pairs. 


448. Hancino Winvow Sasues, W. Henman.—Dated 4th February, 1876. 

The improvements consist in hanging sashes without weights by 
uniting the upper and lower sash by means of non-elastic metallic sus- 
penders aes over pulleys, so that one sash counterbalances the other; 
and also in a simple means of holding the metallic suspender to the proper 
tension. 


449. Ro.ter Skates, J. Kite, sen., and J. Kite, jun.—Dated 4th February. 
1876. 





The main feature of novelty in this improved skate consists in the use 
of a single front roller of a conical form, that is to say, gradually decreas- 
ing in diameter from the centre tc wards each end, the effect being that 
when the skate is canted to either side the outer part of the roller 
necessarily describes a smaller circle or segment of a circle than the 
centre of the roller, upon which part the skater runs when following a 
straight line. Three separate rollers forming in combination a double 
cone like the front roller, are used as back rollers to give the front roller 
greater freedom to follow the curved line ; but other kinds of rollers may 
be used as back rollers. 


450. Itiuminatine Provectites, A. Moleux.—Dated 4th February, 1876. 

According to this invention a tube taining gnesi is fixed in 
or upon the projectiles of life ropes in order by the burning of the mag- 
nesium to render the projectile luminous in dark weather, and thus cause 
the rope to be readily caught when thrown. 


451. Looms ror Weavine. J. Kershaw.—Dated 4th February, 1876. 

The said invention relates to the shuttles of looms for weaving, and 
consists in the peculiar construction of the tongue, pin, or pike which 
— the spool or bobbin, and in the method of fixing the same in the 
shuttle. 


452. Tunnino Piants, J. Mackie.—Dated 4th February, 1876. 

The a novelty of this invention consists in the plant being 
removed by a series of clips or clasps hinged in a wheel or drum rotating 
on one or both sides of the plant to be reméved. e clips or clasps are 
either mechanically closed transversely or by their own gravity, causing 
them to seize hold or cut the plant at the point at which the wheels or 
drums come in contact with the ground; the plant being thus held is 
removed as the wheel rotates and deposited in a receiver or on the ground 
as may be desired. If desired, anirregular or vibrating motion is given 
to the jaws or clasps when drawing the plant out of the ground by coming 
in contact with the i lar surface of the cam, by which the clips or 
clasps are transversely closed. This wheel or drum is counter-balan 
give a light pressure on the ground over which it travels, the driving 
power being transmitted from the wheels that carry the weight of the 
machine. This method of taking hold of the plant by means of - or 
clasps could be arranged to raise root crops, such as turnips. The clips or 
clasps are opened mechanically or by gravitation. 


453. Compressine Air, A, Burdett and J. Burdett.—Dated 4th February, 
1876 





An air cylinder is provided having one or more apertures therein, at 
an equal distance from each end, opening into a receiver in which the 
cylinder is enclosed, a jacket being, if necessary, arranged round the 
cylinder. In the latter is placed a double-hollow piston. The air- 
delivery valves deliver the air from the cylinder into the space in the 
zentre of the piston, and thence through the aperture or apertures in the 
cylinder into the receiver. The suction or inlet valves work simultane- 
ously with the piston. When the compressing engine is Retr inson Be a 
direct-acting steam engine, the variable expansion gear is constructed so 
as te cut off the steam automatically by the pressure of the air in the 
et This valve can be applied to engines other than such as before 
refe: to. 


454. Woven Fasrics, Y. Wirth.—Dated 4th February, 1876. 

This invention consists of an improvement in woven fabrics, by which 
articles woven according to this invention, and afterwards pattern 
printed, have the appearance of having the pattern woven into the sub- 
stance and not printed on the surface. 


455. Raitway Sianars, W. @. Colechin.— Dated 4th February, 1876. 

The object of this invention is that the arms or signals shall be so con- 
structed or arranged that if the rods or wires get broken or the arms 
weighted by snow, that the signals shall fall to a horizontal position and 
indicate danger and so stop the train. 


456. Rarsine Liquips, F. Wirth.—Dated 4th February, 1876. 

This invention relates to improvements in the adaptation of screws for 
raising liquids, blowing air, Lap gan ships, kneading doughy masses, 
forwarding grains,and other like purposes, and consists in combining 
pee or more screws in such a manner that their threads fit une in the 
other. 


457. Disinrecratine Cray, 8. Johnson.—Dated 4th February, 1876. 

This invention consists of a vessel circular in plan, and having a central 
vertical revolving shaft driven by any convenient power. shaft 
carries one or more cross shafts, the ends of which carry bearings, in 
which revolve the vertical axes of discs or cylinders from the lower side 
of which teeth or bars project. The discs or cylinders are also provided 
with teeth or bars projecting horizontally, and engaging with correspond- 
ing vertical bars or staples fixed round the inside of the circumference of 
the vessel, or round acentral column which carries the vertical driving 
wap RJ, or more pumps may be used to supply water or to remove 

e mate 


468. Looms ror Weavine, J. Bullovgh.—DPated 4th February, 1876. 
The object is to fold the cloth as woven, fur which purpose after pass- 
over the “emery roller” it is passed between or between and over 
fluted or other drawing rollers, and thence over a guide rod to a travers- 
ing bar working to and fro under the loom, by the action of which bar the 
cloth is laidin even folds. 





) 459. Wricimne, J. Thomas.—Dated tth February, 1876. 


This invention consists of Yonres Sees to be used principally in 
place of the apparatus called the ‘* Billy Fair Play,” now employed in the 
steam coal collieries of South Wales and the North of England, Aceord- 


ing to this invention a beam is employed having arms of unequal lengths, 
the end of the short arm carrying the box in which the coal or matter to 
be weighed is placed, and the longer arm a weight for balancing the said 
box ; below the lony arm of the beam a spring nee for indicating the 
weight is suspended. When the coal or other matter falls into the box 
hung on the short arm of the beam, the said short arm descends and, the 
long arm The spring of the balance is thereby pulled upwards, and 
the a, of the balance indicates on a graduated dial the weight in the 


box. By this invention the spring balance wears longer and the weigh- 
ing is more accurate than t Obtained by the ordinary weighing 
apparatus, 


460. Mecnanicat Reoutator, D, Sival.— Dated 4th February, 1876. 

This consists in fixing either directly or indirectly u the axis of the 
winding and unwinding roller of a smooth.or unsmoothed wheel turned 
evenly and ectly centred. This wheel is moved by a lever ca 
an iron bar jointed to the lever, and in contact at its other end, which is 
rounded with the circumference of the wheel, and thus supporting it. 
Another similar arm jointed to the frame of the machine bears also at its 
extremity rounded like the other — the same wheel, and serves to 
maintain it and prevent it from revolving backward. 

461. Canv.ks, W. R. Lake.—Dated 4th February, 1876. 

This invention relates to hygienic candles for illuminating purposes, 
characterised by the joey weeree with their fatty matter of an anti- 
septic destined to destroy during their combustion the miasmas in the 
air. 

462. TRANSFERRING PASSENGERS AND CARRIAGES OVER Rivers, G. B. 
Bruce, jun.—Dated 4th February, 1876. 

The invention consists in erecting piers at a required distance apart in 
the river or estuary or valley to be crossed, and mounting on these piers 
friction or other driving wheels, to which is given rotary motion by means 
of stationary engines mounted on the piers, These wheels are intended 
to receive upon them a travelling platform of a length equal, say, to 
three times the distance between two piers. 

468. Exnipitine Pictures, D. Young.—Dated 4th February, 1876. 

is invention relates to that apparatus in which the oxygen gas is 
generated as required by means of small retorts charged with compressed 
material. 


464. CaLenper Watcues, 7. J. Smith —Dated 4th February, 1876. 

This consists, First, in a particular arrangement of push pins or stud 
regulators; and 8 dly, in replacing the steel escapement by single 
pins, easy and safe to place, fixed in the wheel movement, which has to 
effect at a precise moment the entrainment of the neighbouring wheel 
movement. 

465. Guass Mrrrors, S. Jackson.—Dated 4th February, 1876. 

The invention consists in coating the back of the mirror or other article 
with a cement of plaster of Paris or other similar material, a coating of 
varnish or other waterproof material pre ee: applied to the back of the 
mirror or other article, or to both the back of the mirror or other article, 
and to the back of the cement coating, or omitted altogether, as may be 
preferred, 

466. Rover Skates, A. C. F. Franklin. —Dated 5th February, 1876. 

The most important feature of the said invention is the application or 
adaptation to these skates of a brake or locking device, whereby the 
wheels or rollers, or one or more of them, may be so controlled that the 
said wheel or wheels are rendered incapable of turning in one direction, 
but are free to turn in the other direction. 

467. Catt Bett, B. H. Baxter.—Dated 5th February, 1876. 

The inventor casts the bell with a nug or projection on its inner aide, 
against which the hammer strikes. The pi of his call bell is a tube, 
within which a rocking shaft is fitted, and this works in a vertical direc- 
tion. To this shaft are attached two levers at right angles, one at its 
upper and one atits lowerend. Suitable slots are cut in the said pillar 
for the said levers to work in. e@ top lever carries the hammer, and 
the lower one is the finger piece. The hammer is held in its normal 
position by a suitable spring. 

468. Bieacuine, C. Toussaint.—Dated 5th February, 1876. j 

This invention relates to an improved process of bleaching cotton on 
shuttle cops, bobbins, and in the skein or hank. By the method at 
present employed, the operation necessitates a prior washing or ungum- 
ming, the process is costly, occupies more time, cccasions considerable 
waste, reducing to pulp the paper tnbes—when used as internal supports 
to the cops—wh ch causes many obstacles when ting them on the 
spindles for weaving. By the new process these drawbacks are obviated, 
it is simple, and the resuJtant effects are much superior to those of the 
old method, both as far as economy is concerned, as well as in bleaching 
the thread, which latter becomes absolutely irre hable. In the 
inventor’s mode of bleaching cottons on cops or bobbins, and in the hank 
or skein, the scalding or uny ing is no longer required, the object of 
which was to wash the cotton in boiling water, in order to eliminate 
foreign matters injurious to the bleaching. The process which they 
¢eluim is as follows :—First, the introduction into each cop of a box wood 
mould, coney, fitting the conical aperture of the bobbin. Secondly, 
placing the bobbins in bags, and packing them in the bleaching reservoir, 
where the treatment is as follows :—A vacuum is made in the reservoir 
for the admission of liquid chlorine, in which they remain about an hour: 
the vacuum is renewed, and the valve opened for the admission of water 














forming this invention holes are left in the side walls of the furnace, and 
these holes are provided with sliding dampers, which can be rai-ed and 
lowered ut pleasure to increase or reduce the quantity of air admitted, or 
to shut it off entirely. 

477. Fountain Pens, A. M. Clark —Dated 5th February, 1876. 

The barrel of the peu contains a tlexible tube attached to the screw capon 
its end, by turning which a supply of inkis drawn in on dipping the holder 
in the ink. The ink is — to the nib through a spongy or porous 
substance contained in the holder by pressing the tinger on an exposed 
part of the flexible tube, and a cap is further agen containing sponge 
to keep the nib constantly moist. Solid ink may also be used in this 

n. 


478. Raptat Dritiine Macmwyes, G, Lowry.—Dated 5th February, 1876. 
This invention relates, First, to the radial arm drilling machine 
described in the — of the invention for which letters patent 
were’granted to the inventor bearing date the 20th day of June, a.v. 
1872, No. 1856, and consists in certain improvements for resisting the 
excessive strain on the front of the radial arm when large tools are 
drilling or boring. The pillar and back — carry the ordinary cone 
pulleys and shafts, but instead of having the bottom end of the back 
upright at sore distance from the platform, as at present, it is extended 
downwards to the upper surface of the platform itself and connects to it a 
bolt having its shank passing through a circular groove in the platform 
communica‘ with a space, so that the top and bottom of the head 
shall be in contact with the metal, and when the bolt is properly adjusted 
and fixed it enables the back upright to resist the pressure of the tools 
upon the front of the radial arm and keep them fairly and efficiently at 
work, The Second part of this invention has for its object the forming of 
the aforesaid radial drilling machine so as to act as a slot drilling 
machine, and consists in making the cross slide on the radial arm which 
carries the drill spindle to traverse to and fro while the drill revolves. 
This is done by an eccentric wheel on the traversing screw connected by 
a train of wheels to the telescope shaft, and the feed at each end of the 
stroke is obtained by an extra ratchet fixed on the ordinary upright 
eed shaft. This pari of the invention, although nately intended to 
be used with the inventor's patent radial arm drilling machines, may 
also be applied with advantage to the ordinary drilling machines. 


479. Combine Woot, MM. Mirfield and J. Scott —Dated 5th February, 
1876. 


This relates to circular or ring combs, and consists in a different 
arrangement of the building up of the machine, aud placing the pillars 
outside of the small circles, and in increasing the size of the inner eircles, 
for the purpose of effecting a more gradual separation of the tibres; also 
in constructing the machine so that the fibre may be fed in detached tufts 
from gill-head or feeding-head. 

480. Rotter Skates, 8. 0. Brown. — Dated 5th February, 1876. 

This invention relates to skates designed for use u'pon floors of wood, 
asphalte, or similar smosth surfaces, and consists in a peculiar construc- 
tion and combination of . comprising two wheels placed in line 
under the centre of the foot-plate of the skate, in such position as to 
nearly equally sustain the weight of the skater. 

481. Pumps, L. Jordan.—Dated 7th February, 1876. 

The features of novelty are that, by means of flanges or sockets, an 
arm or trap is placed in the working barrel with a valve beneath to work 
with a loaded ball, and that thereby liquids are continuously retained in 
the working barrel, so as to insure a constant supply. 

482. Meratuic AtLoys, P. M. Parsons.—Dated 7tk February, 1876. 

This invention relates to that class of alloys composed of copper, tin, 
and zinc, and generally known as: bronze, brass, and Muntz’s metal, &ec., 
and consists in adding to such alloys a small proportion of spiegeieisen, 
ferro-mangavese, or other carburet of iron containing manganese in 
sufficient quantity. 

483. Sorak Curonometers, H. J. Haddan.—Dated 7th February, 1876. 

Forming semi-circular concave dial plate to receive sun's image, marking 
thereon meridian, declination, and hour lines, connecting ends of semi- 
circle with plate representing earth’s equatorial diameter, with hoie for 
sun to shine through ; using a latitude bar; mounting whole on a bed or 
horizon plate. 

484. Kits, G. Tucker and G. Hodson.— Dated 7th February, 1876. 

This invention relates to down draught kilns or ovens with continuous 
action, laid out either in a straight line, circular or oblong, and consists 
in arranging the flues and dampers so that the waste heat and products of 
combustion are utilised by being passed from kiln to kiln, or chamber to 
chamber, either in an upward or downward direction. The flues are also 
arranged so as to render each kiln or chamber independent of its fellows. 
The system of firing also can be reversed from an up toa down draught 
at pleasure, and the reverse. 

485. Rowver Skates, H. M. Thomas.—Dated 7th February, 1876. 

A roller skate to perform mechanically segments of a circle when 
caused to run in a curved directién by the inclination of the body of the 
skater, this object being attained by the simultaneous and corresponding 
movement of euch axle. 

486. Furnaces, J. Townsend.—Dated Tth February, 1876. 

This consists in connecting the upper and iower water spaces of steam 
boilers by means of a pipe coiled so as to form an oblong fire box or grate, 
which is placed in such manner that about two-thirds shall project out- 
side the boiler flue, and the remainder within the flue. 

467, Morrisino Macuines, J. Phillips.—Dated 7th February, 1876. 
The object of this invention is to simplify the construction of mortising 





acidulated with sulphuric acid, which impregnates the bobbi The 
acidulated water is ted, and the operati ted two or more 
times. In an how’s time the reservoir is emptied and fresh water 
admitted for washing, which operation lasts four or five hours, and which 
removes all the reiliies of chlorine and sulphuric acid. irdly, drying 
the bobbins, cops, or skeins by a hydro-extractor, or in ervengitg em 
on spindles, to which a quick rotary motion is imported. Fourthly, 
finally drying as usual in a warm chamber or otherwise. The principle of 
the invention consists in the process and apparatus for bleaching, 
on the treatment in vacuo—or at where the air is rarefied by a pneumatic 
hi f tl tters to be bleached, and by the combined action of 
chlorine and sulphuric acid; and in the suppression of the scalding 
process. 








469. CorrvuoaTine, P. Joaimés.—Dated 5th February, 1876. 

By means of this machine crudeiron wire, in other words not annealed, 

in be prepared for putting together in diamond-shaped or square lattice 
work, without riveting or twisting, as is the custom and practice at 

resent. Wire of unusual thickness can be used up to, say, half an inch 
diameter, and when prepared by the machine the lattice can be manu- 
factured with great rapidity. No lattice work heretofore made can com- 
pare with the product of this machine in point of solidity, strength and 
durability. 
470. Rowune Miiis, P. Kirk.—Dated 5th February, 1876. 

The inventor combines two or more sets of three high rolls, or cambines 
two high rolls with three high rolls, so that the ingot or bloom is brought 
down more quickly. 

471. Spinninea, J. C. Mewburn.—Dated 5th February, 1876. 

This provisional specification describes means of arog broken 
threads becoming entangled or married with the neighbouring threads in 
spinning, twisting, or doubling machines. 


472. Paper, G. Tidcombe and C. Heaton.—Dated 5th February, 1876. 

The object of the invention is to substitute the use of glass, porcelain, 
and other clay earth in the manufacture of the filterers or separators for 
straining or knotting the paper material. 


473. Aeratep Water Borries, P. Barrie and W. Samson.—Dated 5th 
February, 1876. 

A floating internal self-acting balance stopper constructed of lignum 
vit™, or other h wood or metal, in the form of a box or case with a 
cork encased, and fitted externally with an india-rubber ring or washer 
in an indented ring or groove round the base. The stopper (except as 
regards the indented ring and washer) is of uniform ickness like a 
common cork, and of such a length as not to be longer than the internal 
width of the bottle, and not to overtop the neck of the bottle when full, 
and on the bottle being filled with aerated water the stopper self-stops the 
bottle. This construction of stopper insures the following advantages ; 
First, it is less complex and less expensive in construction, while at the 
same time more durable than other floating internal stoppe 
it effectually stoppers the bottle, whether the base or top of the stoppe' 
comes uppermost when the bottle is filled from the machine ; Thirdly, it 
does not project over the mouth of the bottle when full; Fourthly, it can 
be applied to any ordinary aerated water bottle. 


474. Reoistrrino Passencers, W. Lee. --Dated 5th February, 1876. 

This invention is —— principally to street cars or omnibuses, 
wherein the inside fare is double that of the outside, or where both fares 
are alike, and is intended to register the number of pone ne either 
admitted inside on mounting on to the roof, so as to act asa k upon 
the ductors of such vehicles, and p t the misappropriation of 
fares. 


hs a acs ror Rattway Venicies, 8. Abbott.—Dated 5th February, 
mo 


This consists in making the link hook with a tail piece to go under the 
main frame of the vehicle, that it, i.c., the tail piece, can be acted upon 
and depressed by an arm fixed on a t passing under the vehicle, 
capable of movement under the action of a spring lever handle at cither 
side of the vehicle, 

476. Furnaces ror Steam Boirers, 8. Crabtree, 7. Crabtree, and J. 
Crabtree.—Dated 5th February, 1876. 

This invention consists in an improved mode of admitting air to the 

sides of the furnaces of boilers and water-heating apparatus. In per- 
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byr ing the weight of metal used, while at the same time 
greatly increasing the strength of the machine and the length of the 
stroke that can be given to the mortising tool. 
488. Rotiers, Drums anp Sueaves, ron Wacon Ways, H. Lawrence. 
—Dated 7th February, 1876. ~ 

This provisional specitication describes the making of the ends and the 
barrel part of rollers and drums separately, so that the barrel, which is 
the part most subjected to wear, may be of chilled cast iron or cast steel, 
while the ends may be of cast iron or malleable iron ; also the making 
of the rim of sheaves separate from the arms or interior. 

489. Cars. J. H. Small.—Dated 7th February, 1876, 

This invention consists in dividing the long seats on the top of tram- 
way cars or omnibuses into single sitting spaces, one for each person, and 
carrying the division down to to the foot em, so as to enable an 
overlapping cover of waterproof material to be stretched across from the 
division in front of the passenger, to protect the lower part of his body, 
limbs, and feet from cold or wet. The overlapping covers may either 
be made in two pieces to meet in the centre of the seat and be attached 
to each other in front of the person, or they may be made in one piece 
so as to extend from one division across the whole seat and be hooked or 
looped on to the opposite division. In lieu of overlapping covers, doors 
may sometimes be used; and in some cases a portable narrow roof or 
awning may be erected on the central back rail of the seats, so as to 
protect the heads and ders of the y gers from wot. Or instead 
of the roof or awning, a cover or screen may be fitted or cviled on rollers 
fitted in the — part of the central partitions above the level of the 

,80 that by a loop the screen may be drawn down in 
ront to protect the head and shoulders of the y 


490. Sprinos, A. J. Dodson and R. Cook.—Dated 7th February, 1876. 
This invention relates, First, to the construction of semi-elliptic or 
bow-shaped steel springs, of either round, hollow, square, oval, or other 
bars.. Secondly, to the construction of central holding clips, clamps, or 
mandrils in two parts. Thirdly, to the connection of the aforesaid bars 
at the ends to bolts or pins by eyes formed by bending the ends of the 
bars. Fourthly, to the combination with the spring of a vertical spiral 
auxiliary spring. Fifthly, to the combination with the aforesaid bars 
and spiral spring of mandrils or clamps. 
491. Lupricatine Pacino, J. H. Johnson.—Dated 7th February, 1876. 
This invention relates to self lubricating packing produced from fibres 
or filaments which are fitted with talc or other similar substances, and 
which may be impregnated or not with mineral or vegetable ei) or fat. 


492. Maoverism, C. W. Harrison.—Dated 7th February, 1876. 

This invention relates to means for magnetising the oxygen in elements 
and in water and other liquids for drinking and for cleansing the skin, 
the oxygen he i Noman mendes more — by its conversion into 
ozone, which bas m found to have great value in im i d pre- 
serving the health. a ta 


FOR, Been soanine SMALL-aRMs, W. Powell.—Dated 7th February, 








This invention consists in fastening down the barrels of drop-down 
guns by means of a cross bolt working in the break-off and acted upon 
to release the barrels by a top lever or a lever on the side or underside of 
the guns. The barrels have a projecting lump on their face, which, on 
shutting down the barrels, pushes back the cross bolt, and the latter, on 
the complete depression of the barrels, snaps upon or seats itself u 
the top of the said lump, and thereby fastens down the barrel. This 


invention consists further in drawing the faces of the barrels to “a 


holding them against the face of the break-off by means of a curved hol 
in the neat rib between the barrels taking upon 4 Curved shud or 
pro: on the top of the break-off. 


494. Umpretias, J. Watson.—Dated 7th February, 1976, 

According to Ly] invention the a 4 umbrellas and other like 
articles are made of paper or papier miché, and coated with black com 
sition, which may cither be inlaid with ornaments or painted, <3 
496. Fue. Brocks, C. Kingsford.— Dated 8th February, 1876. 

According to this invention small or other carbonaceous matter is 
mixed with ground pitch and silicate of soda, superheated steam being 

mass 


blown h the a mixture, and the compound is im: 
diately moulded under considerable pressure into blocks af artifielal fuel. 





THE ENGINEER. 





Sept. 8, 1876. 








497. Sream Pomes, C. Mason. -- Dated 8th February, 1876. 
This invention is designed chiefly for that kind of pump known as the 
steam pump. Instead of con the main valve with 
the tappet lever, two subsidiary valves are used, which in turn govern the 
main valve. The valve seatings in the pump valve chest are made re- 
movable at pleasure. 
498. Msrxixe Piece Goons, 4. M. Torrance.—Dated 8th February, 1876. 

Printing or otherwise marking the numbers of yards consecutively on 

the fabric or material. 
499. Pompine Evoive, F. W. Kottgen.— Dated 8th February, 1876. 

This invention mainly consists in ss the engine with two 
cylinders ee 5 supported on beamsand columns. Below the cylinders 
is placed a crauk shaft with a fiy-wheel, the connection between the 
piston rods and the cranks, as well as the of the guides, being 
similar to the engines called inverted cylinder engines. The two cranks, 
however, are not placed at an angle of 90 deg. to each other as usual, but 
in opposite directions, ie, at an angle of 180 deg., so as thereby to 
balance the two sets of pump rods and other + in reciprocating 
motion. The piston rods pass through the tops of the cylinders, and the 
upper end of each of them is attached to the end of an oscillating beam 
in the usual style of beam-engines. The two beams, however, converge 
towards each other so that their extreme ends, to which the pump rods 
are ——— = —— close a 9-2 nade of the ae ~ 
general, over the two sets of pum a arrangements an’ 
modifications are described. os 
500. Tosacco Pires, F. L. Hill.—Dated 8th February, 1876. 

Dividing the stem with a receptacle for the purposes of catching the oil 
and cooling the smoke. 

502. Creansino tHe Borroms or Snips, P. F. Boisseau.—Dated 

.. February, 1876. : 

This consists of a water-tight casing, arranged to move in any direction, 
having at the bottom a plate of glass as a mirror set at any angle, and 
also a plate of glass to enable the state of the structure to be re- 
flected. A prism or lense at the top of the casing enables a view of the 
mirror to be obtained, an equently the exact state of the reflected 
structure to be ascertained. In combination with the casing are travelling 
brushes or scrapers for cleansing the previously examined surface. 

603. Rink Skates. H Macaulay.—Dated 8th February, 1876. 

This consists in the use of balls of the same or different sizes alone or 
in contact with each other, or with small rollers, and used with or with- 
out one or more wheels touching the surface for the purpose of skatin 
on surfaces other than ice. Also in an coe eae for sliding the whee 
or wheels, and a method of raising or lowering the balls. 

504. Desx-sencues, B, Fawerkamp.—Dated 8th February, 1876. 

This consists mainly in constructing the frames of iron and the other 
parts of wood, fitted in such a manner that the seat or seats at the back 
may fold in under the flap or desk proper, this being also capable of 
folding over to the opposite side of the frame, to reduce the width and to 
give space for the proper cleansing of the room. 

505. Arar Sicnats, W. R. Lake.—Dated 8th February, 1876. 

The object of the said improvement is to afford the means for automa- 
tically detecting the accidental outbreak of a fire at its commencement, 
or attempted burglary in buildings or places where the apparatus may be 
P , and more effectually transmit intelligible si; 8 of the same to 

re department or other signal receiving stations, w at the same time 
the telegraph circuits may be used for other purposes. 

506. Lusricatino Apparatus, W. R. Lake.—Dated 8th February, 1876. 

This invention relates to lubricators more e ly designed for rail- 
way engines, and consists of devices for eq ing the steam pressure 
upon theoil cup when steam is shut off from the steam pipe, as is usually 
the case on down grades. 

507. Router Skates, W. Bevis.—Dated 8th February, 1876. 

Bevelling the edges of the rollers or wheels of ruiler skates and the 
employment of one or two additional rollers or wheels projecting trom 
= - or bottom of the skates at right angles to the other rollers or 
whee 
608. Cenrrirvcat Pumps, 4. V. Newton.—Dated 8th February, 1876. 

This invention consists in various novel constructions and combinations 





of parts whereby a more copious discharge is obtained for a given 
diameter of pum cylinder; power is economised in the operation of 
the pumps, and the construction of the latter cheapened, also its capacity 
or ability to pass to foreign bodies or substances is enlarged, likewise 
increased facilities are afforded for Fee | together and removing the 
working without disturbing either the suction or discharge connec- 
tions, and other advantages are obtained, including an increased facility 
for varying the working position of the pumps. 

609. Masuinc Grain, D. Brodie.— Dated 8th February, 1876. 

At the nt time in mashing grain for the purpose of distillation a 
vat rth seem a rotating stirver or mixer with hollow arms through which 
steam is passed is sometimes employed, and the reaction of the steam 
escaping from nozzles at the ends of the arms causes the rotation of the 
stirrer or mixer. According to this provisional specification a shield or 
guard is applied to each nozzle in orderto prevent noise. A similar shield 
or guard may be applied to other nozzles through which steam is blown 
into water or other liquid for the purpose of heating the same. 

510. Packxtxe Topacco, H. J. Lleyd.—Dated 8th February, 1876. 

A sheet of transparent gelatine is formed on a mandril into a tube 
which is closed at one end, producing a case, capsule or envelope. It is 
placed in a mould where it is filled and closed. The ends are also 
covered and rendered secure by means of metal foil or metallic paper. 
The gelatine need not extend to the ends of the case, capsule or enve- 


lo} 
511. Bacx Sicnt or Riries, J. Turey.—Dated 9th February, 1876. 

The inventor attaches to the sliding bar on the back side of the sight a 
piece of metal V-shaped at its top, and properly weighted at its lower end. 
This said metal piece is hung or suspended on the sliding bar in such 
manner that it may freely oscillate by means of a pin which is perma- 
nently attached to the back side of the said sliding bar, and the upper V 
end of this oscillating J oye of metal corresponding exactly in size and 
shape to the V of the sliding bar, it wil] be evident that when the back 
sight is in a truly vertical position, the said oscillating piece of metal 

not be seen, but when the sight is out of position either to the right 
or to the left, the said oscillating piece of metal will appear across the V 
in the sliding bar. 
512. Ammonition, G. Haycraft.—Dated 9th February, 1876. 

This invention, which relates to the manufacture of consolidated 
ammunition for field guns and heavy ordnance, and also for charging 
shells in lieu of ordinary gunpowder, ists in pressing in moulds 
by = tagged or other pressure large grain powder, or rifle large grain 
powder, or press cake broken into lumps or fragments, so as to form solid 
charges of cylindrical or cylindro-conical form, and of a size to fill the 
powder chamber of the gun. 

614. Transmittine Power, J. H. Johnson.—Dated 9th February, 1876. 

This invention relates to an arrangement of mechanism whereby power 
or speed may be multiplied in a rapid and simple manner. It is applicable 
to cranes, hoists, or lifting jacks, windlasses, chaff cutters, presses of 
every description, horse gear, and to the transmitting of motion generally. 











A FormiIpaBLE War ENGINE.—The United States torpedo 
boat Alarm, now lying at the navy yard, has an armament con- 
sisting of one 15in. mn gun, rigged to fire from the bow; 
four Gatling guns that are rigged on the rail and can be shifted 
from side to side in less than one minute, and three torpedo bars, 
one on each side of the bow and one running out of the prow, which 
extends 40ft. ahead of the bow—25ft. of it being under the surface 
of the water. The prow is so constructed that it can be used asa ram 
when necessary, and is formed of iron 4in. and 6in. thick, in such 
form that it is perfectly buoyant, and instead of tending to drive 
the vessel’s bow nose under a heavy sea, has a stronger tendency 
to keep it free. The two bow torpedo bars are each 15ft. in length, 
and are so arranged that they can be run inside of the vessel to 
ship the torpedoes, and run out again to di them. They 
pass through the side of the vessel in a water-tight sleeve, about 
3ft. below the water line, and the orifices being filled with water- 
tight valves there is no fear of any flow of water from the outside. 
The prow torpedo bar is worked in the same manner as the others, 
but can be run out 20ft. beyond the point of the prow, so that the 
torpedo will actually be disc 65ft. from the bow of the 
vessel, The guns and torpedoes can be fired by electricity, 
governed by a keyboard in the pilot house, and the battery is 
strong enough to disch arge the gun and explode the torpedo simul- 
taneously. The latter can also be exploded by concussion. Both 
gun and torpedo bars can be operated wholly by steam if required. 
and so instantaneous is the application that much time is saved 
over the old method of — everything by hand. Each of the 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Goop marked bars, for which the producers do not strike for top 
prices, are in better demand this week than last ; and urgency is a 
condition in every order. In those cases inconvenience resulted 
from the closing of works during the latter half of last week, that 
the men might attend the races at Wolverhampton. Hence that 
which in recent years been unusual has happened ; mills and 
forges famous for the quality of their bars, were this week in full 
operation on Monday night. Such instances are, however, the 
exception ; the only near ap) to such activity elsewhere seen 
relates to sheet firms, several of whom this week put on a mill also 
on Monday night. The instances were only rare, and there are 
makers of excellent bars who sre greatly in need of new orders, 
and sought them diligently on ’Change in Birmingham to-day 
(Thursday) and yesterday in Wolverhampton, but with only 
indifferent success. 

The Cannock Chase Colliery Company advanced the price of 
their coal 1s. per ton, putting up simultaneously the wages of 
their colliers 3d. “per day.” The produce of the Cannock Chase 
pits goes mostly to supply the needs of householders, but lately not 
a little of it has got into consumption at some of the finished iron- 
works in this district, where, for large lots, it has been obtained at 
as low a figure as 8s. per ton. 

It is feared that the Earl of Dudley will follow suit, and, putting 
up the price of his furnace coal, give at the same time a rise to the 
colliers, That what Earl Dudley does the rest of the colliery 
owners here will, in the matter of wages, have to do likewise, 
altogether different, touchi 4 rofits, as the business of a thin- 
mine colliery owner in the ® stra Mer S district may be from 
the business of the owner of thick-coal pits in the Dudley district. 
The action of the Cannock Chase Company has had the effect of 
checking slightly the tendency to decline in prices in several 
finished-iron quarters, but it has given rise to an uneasiness in no 
way encouraging to the expectation of an early revival of steadiness 
in the market in any direction. 

The pig market has not improved in the week. Some Middles- 
brough samples are offered at 1s. under last week’s rates. At that 
figure they were pressed upon the market to-day and yesterday. 
Of the steadily increasing competition from the North of England, 
from Derbyshire, and from Lincolnshire there was, at both meet- 
ings of ironmasters, great complaining. Every week for some time 
the change in prices has been in the same direction, and the 
inference of the market is that that direction will continue to be 
noted for some time longer. It is impossible for local makers to 
move with equal rapidity, and certain of them express themselves 
resolved to retire from the contest. When, however, all circum- 
stances are taken into account, 41s. for grey forge in Middlesbrough 
means about one or two shillings short of 60s. long weight delivered 
in South Staffordshire. The carriage of a ton of pigs from that 
district to this costs 12s. 6d., and the ton at Middlesbrough is what 
the Staffordshire firms term short weight. Lately certain brands of 
Cleveland iron have much improved in quality. It therefore comes 
about that as the Staffordshire ironmasters cannot offer a good 
part-mine pig at under 62s, 6d., the Cleveland product, not 
infrequently gets the preference. Some local firms who last week 
were asking 65s. made no secret to-day of their readiness to sell 
now at 15d. less money. The concession was not enough to meet 
buyers’ views, and from what has just been said it will ap 
that the quality must be more than ordinarily good before a reduac- 
tion of half-a-crown upon the prices asked last week would bring 
out specifications. At the same time the makers of native all-mine 
iron were firm in demanding from 85s. to 90s., and in exceptional 
cases 95s. With such iron the market is well supplied, but the 
quantity is not increasing in thehands of makers. Cold blast pig 
iron is in only small make, but it is mostly equal to the demand, 
and is quoted upon the basis of 110s. per ton. Nevertheless 
another furnace for the production of cold blast iron has been put 
on. It is the property of Messrs. Phillips and M’Ewen (late Messrs. 
Evers and Martin) of Parkhead, Dudley. 

Not a little surprise was occasioned yesterday on ’Change in 
Wolverhampton at the announcement by the agent of the Barrow 
Hematite Iron Company that his quotations were advanced half- 
a-crown per ton; but there should not be surprise, since the sales 
of the firm in this district, as well as elsewhere, have recently been 
considerable. 

Ironstone is being freely sold by small firms at 1s. per ton under 
the money it costs some other mine owners to bring the mineral to 
bank. Blast furnace proprietors were to-day concluding purchases 
for native ironstone of | a good quality at 17s. 

was quoted by the Vannock Chase Company at 14s. for 
best deep and deep lumps, 13s. for begt yard, 12s. best shallow 
coal and lumps, 11s. deep rough slack, 10s. best hard coal, 9s. Old 
Park, 8s. new mine, 7s. 6d. seconds hard, 6s. 6d. rough slack, 5s. 
fine slack, and 4s. screenings. These are the quotations of the 
company, delivered into boats at basins of the collieries, and the 
ton is 2400lb. Excepting the fine slack and screenings, all the 
foregoing prices are an advance upon the rates which ruled prior 
to September 1. Agents intimated that the rise will be followed, 
probably in another month, by a further similar advance. All 
coal quotations were firmer by reason of the action of the Cannock 
Chase Company; but there was not much business reported. 
Quite as many sales as for some time past took place ; indeed 
there was slightly less indisposition by s to treat than 
has lately been noted. 

Conspicuous amongst the orders known to have been just placed 
by the Government is one for tools for railway making in India; 
the chief item in the order relates to no fewer than 8000 picks’ 
each pointed with 8in. of steel. The order has been secured in 
the first place by a London merchant, by whom itis believed it 
will be distributed in various portions throughout different parts 
of the kingdom. Firms in this district tendered at a price which 
they felt confident would secure the contract, but they were 
unsuccessful. It is nevertheless almost certain that a portion of 
the goods will have to be made hereabouts, 

Certain of the chain makers have turned out fora rise of wages, 
The scale which they demand is that known as the 5s. scale. 

The annual meeting of the shareholders of Beuther’s Patent 
Railway Axle-box Company, Limited, has been held at Saltley ; Mr. 
J. A. Longridge, director, presiding. The directors reported that 
the profit and loss account showed a balance of £1254 17s. 1d., and 
recommended the payment of a dividend of 2} per cent. for the 
year, leaving a balance of £476 19s. 7d. to be carried forward to 
next year’s account. The report and stat it of ts were 
unanimously confirmed. 

The Aston Local Board are following in the footsteps of its 
neighbour the Birmingham Town Council. On Tuesday they 
resolved to apply to the Local Government Board to sanction a loan 
of £40,000. Six thousand pounds of this are to be spent in buying 
land for the erection of a public hall and offices, £15,000 in putting 
up the buildings, £16,000 in paving, kerbing, and sewering streets, 
and the remaining £3000 in constructing a wharfand stabling. All 
this is in addition to a loan of £30,000 already sanctioned by the 
Local Government Board, half of which has been taken up. 

The board will be posed of bers elected by the sanitary 
authorities of the various towns or places. 

On Saturday morning last Mr. Joseph Hawkins, the istered 
manager of the Old Coppice Colliery, and his son, Mr. William 
Hawkins, the assistant manager, accompanied by a youth, 
descended the shaft and proceeded along the headway to ascertain 
how the work was progressing. Unfortunately they had naked 
lights. They had not gone far before an explosion of fire-damp 
took place, and before the workmen reached the scene of the 
accident, they met Mr. J. Hawkins and the youth returning. 
They were severely burnt and were at onceconveyed home. When 
however Mr. Wm. Hawkins was found he was quite dead. 














NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

In the iron trade of this district there is very little material 
change to notice, and, so far as actual business bs conaniee very 
little to report. The market continues in an unsettled condition, 
and, judging from the complaints of sellers, the requirements of 
consumers in all branches must be extremely small, or there must 
be a very general determination not to buy for the present. For 
deliveries into next year inquiries continue to be made, but as I 
pointed out last week, buyers are unable to get makers to en 
them at the present low prices, and for the few small orders for 
early delivery which are being given out there is so much compe- 
tition with North-country iron, small lots of which are being 
offered to forge proprietors and founders at exceedingly low prices, 
that the local makers have very little chance in this market; in 
fact they are, I believe, obtaining better prices for their iron in 
Staffordsbire than they can command here. They, however, still 
appear determined to adhere to their late rates, and for delivery 
into the Manchester district Lancashire brands of pig iron are 
pg at 56s. to 57s. per ton for No. 3 foundry, and 55s. per ton 

or No, 4 forge. 

In Lincolnshire iron there is very little doing in this district at 
present, the sales being confined mostly to a few small lots for 
mixing purposes, and so far as prices can be quoted, they range for 
delivery here, about 57s. 6d. per ton for No. 3 foundry, and 55s, 6d. 
to 56s. for No. 4 forge, less 24 per cent. 

There is a good deal of pushing to effect sales of Middlesbrough 
iron, especially in the common qualities, and offers of very cheap 
lots are talked about amongst buyers. The average quotations by 
makers are about 53s. 6d. to Bs. 9d. per ton for No. 3 foundry ; 
No. 4 foundry, 50s. 9d. to 51s. 9d.; and No. 4 forge, 49s, 9d. per 
ton delivered; but to effect large sales, rather lower prices were 
accepted, and one or two lots of forge have been sold at 48s, 9d. 
per ton delivered. 

The finished iron trade generally continues in a very depressed 
condition ; makers at the best are only employed from hand to 
mouth, and in the majority of cases have not sufficient orders on 
their books to keep them going full time. Prices nominally are 
the same as last week, and may be quoted at £7 per ton for Shef- 
field and Staffordshire bars, and £6 15s. to £6 17s. 6d. for Middles- 
brough and Lancashire bars, delivered into this district, but where 
actual sales are made, the prices are to a large extent regulated by 
the nature of the specification offered. a 

In the engineering branches of trade the general complaint is that 
there is such keen competition, and so much cutting down in 
— to secure any orders that are offered, that it is extremely 

ifficult to get work which, under the most favourable circum- 
stances, will leave any margin whatever of profit. 

Notwithstanding, however, these very general, and no doubt 
well-founded complaints, there do appear to be some exceptions to 
the rule, and that it is not impossible to realise very substantial 

rofits in the iron trade, even in the present bad times. The 

irectors of the Pearson and Knowles Coal and Iron Company, 
Limited, have just issued their report, which presents a 
striking contrast when compared with the recent statements 
of other similar companies, From this it appears that the balance 
of profit for the year, including £1731 4s, 2d. brought from last 
account, is £57,852 0s. 8d., of this sum £18,777 was paid as an 
interim dividend for the half-year ending 31st December last, and 
the directors now recommend that a dividend free of income tax 
at the rate of 6 per cent. per annum be paid on the B shares for 
the past half-year, and the usual guaranteed dividend of 6 per 
cent, per annum on the A shares, This will absorb ,000 and 
leave a balance of £14,175 0s. 8d., which the directors recommend 
should be carried to the reserve fund, raising that fund to 
£39,175 0s. 8d. 

In the coal trade generally there is rather a healthier feeling ; last 
month’s rates are, as a rule, well maintained, and there is not quite 
so much pushing for orders. In the better classes of round 
suitable for house fire purposes there is more inquiry, indicating 
the commencement of the usual winter demand, but as regards 
other classes of fuel there is not sauch change to notice, and trade 
in these continues dull. The pit pricesin the Wigan district range 
about 10s. to 11s. per ton for good Arley ; 8s. to 9s. 6d. for common; 
8s, 6d, to 9s. for Pemberton four-feet ; 6s. te 7s. for common coal; 
5s. 6d. to 6s. for burgy; 3s. 6d. to 4s. 6d. per ton for slack. 

The strikes which have been going on in one or two of the mining 
districts for the last week or two are now practically at an end, the 
men in both the Farnworth and Oldham districts having gone in on 
the masters’ terms. The Ashton Colliery proprietors, it is expected, 
will shortly make a movemeat to reduce wages, but at present they 
are bound by an agreement with the men. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


IN one or two branches of trade I think there has been a slight 
improvement during the week, a number of small orders, for the 
most part on home account, having contributed in the aggregate to 
bringing about this most welcome result, It cannot by any means 
be said that the alteration is a very noticeable one, or that it is 
likely to be continued in an increasing ratio, yet, under any circum- 
stances, it is better than retrogression or standing still, and, at the 
lowest estimate of its value, gives more employment for the time 
being. I hear, for instance, of more business having accrued at 
some of the largest manufactories of crucible steel, where not only 
ordinary castings are made, but where certain sorts of railway 
materials—such as crossings and switches, &c.—are made. There 
is also a decidedly stronger demand for spring steel. All these 
improvements are very timely, as in no single branch of our staple 
industries has there been a more marked a than in the 
ordinary steel trade—a state of things brought about not only by 
the dulness of demand, but by the reckless way in which certain 
** new firms” have been trying to cut down prices. 

Of pig iron the sales here in the open market are very few, and 
in respect of small lots, mostly of foundry iron, or “foreign” 
parcels for mixing purposes. Some of the local blast furnaces are 
still out, and from what I hear are likely to remain so for some 
time to come. ‘‘ Bessemer” and ordinary hematite qualities are 
selling with moderate freedom at about the following nominal 
rates, which are probably being made somewhat easier to large 
buyers :—Maryport ‘‘ Hematite,” No. 1, 70s.; No. 2, 67s. 6d.; No. 
3, 65s.; No. 4, 63s. 6d.; No. 5, M. and W., 63s. 6d. ‘‘ Bessemer,” 
No. 1, 70s.; No. 2, 67s. 6d., and No. 3, 65s. Millom ‘‘ Bessemer,” 
No. 1, 72s. 6d.; No. 2, 70s., and No. 3, 67s. 6d. “ Ordinary,” 
No. 3, 67s. 6d.; No. 4, 67s. 6d.; and No. 5, 67s, 6d., with 24 off in 
all cases for prompt cash. 

There is no demand here for ordinary merchant irons, which are 
purely nominal in price at the lowest quotations known for some 
time, and best brands are not sought after except for special 
engineering or steel melting uses. In of the dul 
of the cast steel trade Swedish and Russian irons remain quiet at 
late nominal figures, 

Another yearly report of great interest to everybody connected 
with the iron ma | allied industries, as well as the coal trade, is 
that presented to the shareholders of the Staveley Coal and Iron 
Company, Limited, by their directors. The net available balance 
for the year from all sources is £82,537, which with £35,538 brought 
forward makes £118,076 available for dividend, which is recom- 
mended at the rate of 5 per cent. per annum, leaving £39,876 to 
be carried forward. The profits are said to be due in a great 
measure to the very favourable contracts which remained 
unexecuted at the commencement of the financial year. The 
directors think that there isnot the slightest doubt that the develop- 
ment of the iron and coal trades is now far in excess of the require- 





ments of the trade of the country. They say, however, that notwith- 
standing the great development of the coal trade and consequent 
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increased entertain the opinion they hi 
frequently expressed, uh oper of thc ba veleckle 


its in comparison 

with similar und: I may aay that the nominal capital of 
the concern is £1,326,000, and that reserve fund now stands at 
£139,869. The collieries are set down as being worth £858,107; 
stock of materials, £51,537; and debtors for coal, cas &e., 
£102, The directors say that the ‘‘Ireland ” sinking at Bail- 
engines are being fixed, 
that in the course of twelve months the pit 
be in operation. A new shaft has also been sunk at Camp- 
preg! oe ni and duplicate fans are being constructed for use at 


Messrs. Cocker Brothers (Limited), merchan's and manufac- 
turers of steel, wire, &c., have just paid an interim dividend at the 
te of 10 per cent., and the Belper Gas and Coke Company of 
per cent. The Retford Wagon Company, on the other hand, 
presents an unfavourable report for the year, the directors remark- 
ing that the continued depression of trade compels them to render 
an unsatisfactory balance-sheet. The accounts show a total loss 
of £4645, the capital being £15,000. 

There is nothing new to record in connection with the rail, file, 
~ tool, saw or cutlery trades, The inquiry for armour plates is 
well maintained, some heavy lots of 22in. armour for Italy having 
been sent off during the past week, further plates of the same 
thickness and other sizes being in course of formation at the Atlas 
and Cycl Works for various Governments, There is also a 
steady for best boiler plates, and for good iron and steel ship 
plates for the use of the Admiralty, and the leading ship yards of 
the northern rivers, 

‘Several meetings respecting the ill-fated Shirland Colliery of the 
South Yorkshire Miners’ Association have been held during the 
past ten days, and are likely to be continued at short intervals for 
some time henceforth, On Monday a meeting of delegates from 
the various “ s” in connection with the association was held 
at Barnsley, and for several hours, There was a very strong 
feeling on the subject, most of the delegates advocating that the 
pit should be given up altogether. It was stated that the colliery 
cost £69,000, of which the Miners’ Association found £25,000 as 
capital besides as working expenses, whilst £47,000 were 
issued on debentures at 5 and 6 percent. Mr. Holmes, of Methley, 
the managing director of the company, read a statement, urging 
that if £5000 were found the colliery could be carried on, but the 
meeting declined to entertain the suggestion, and, in fact, flatly 
refused to subscribe any more money. The failure of this enter- 
prise is a signal illustration of the impossibility of successfully 
applying industrial co-operation to undertakings of this class. 
Unless the debenture-holders find the money required to keep the 
pit going—which is in the highest degree improbable—it is certain 
that the company will have to be wound up; It would not surprise 
me to find the Miners’ Association itself broken up should trade 
sontinue bad, It is, even now, altogether disorganised. 


og 








NOTES FROM SCOTLAND, 


(From our own Correspondent.) 


THE iron trade has been very flat in all its branches during the 
past week, and all hope of an early improvement is now well- 
nigh abandoned. Supplies are too heavy for the demand, which 
seems to have slackened during the past few days. The improve- 
ment noticed last week in the export trade has turned out, as was 
anticipated, to be merely temporary, and our arrivals from the 
North of Kngland are again considerably heavier. The warrant 
market has on the whole been weak. On Friday a small business 
was done at from 56s. to 56s, 14d. cash, and 56s, 3d. one month 
fixed. Monday’s market was quiet, with prices a shade lower. 
Business was done at 56s. cash, and 563. 14d. one month. On 
Tuesday the tone was still easier, There were few transactions, 
those effected being at 55s. 11d. cash, and 56s. fourteen days and 


one month fixed. The market was very idle on Wednesday, when’ 


400 tons were done at 55s. 11d. one month. To-day (Thursday) 
the turn better, and a few lots changed hands at 55s. 11d. and 
36s. prompt cash. 

Makers’ iron has been steady with a moderate demand, and 
scarcely any alterations in prices. G.m.b., No. 3, improved 6d.; 
Summerlee, No. 3, decli 1s.; Govan, No. 1, fell 1s.; No. 3, 
ay 6d.; Calder, No. 3, improved 6d.; Glengarnock, Nos. 1 
and 3, declined 6d.; Eglinton, No. 3, fell 6d.; Shotts, No. 3, 


Some time ago I noticed that Messrs. Simpson, Wilson and Co., 
of Legbrannock, had made eden pry mineral find in the Wood- 
hall estate, in the ‘hbour! of Holytown, where explorations 
had formerly been without success. Out of the first pit they 
sunk, the firm have already pra oe upwards ‘of 500 tons of fine 

-band ironstone, some of which has been converted into pig 
of excellent qaaty, About a mile from this pit another one has 
been sunk, and the black-band has been again got at a depth of 
about eleven fathoms. I¢ is 14in. in As won , and believed to 
surpass in quality that obtained in the first pit. Your readers do 
not need to be told that the black-band is a highly valuable iron- 
stone, what was thought to be well nigh exhausted. 

It is not unusual in this column to notice accidents in mines, and 
I cannot pass over the sad death of Mr. William Stevenson, mining 
engineer, a valued servant of the Bairds. One day last week he 
went down the Mainhill pit, Bargeddie, near Coatbridge, to measure 
the work done by contract during the previous month. Naked 
lamps were used, and an‘ explosion of firedamp took place. One 
of Mr. Stevenson’s arms was broken in several places, and he was 
overcome by the after damp, so that when found he was quite dead, 
It was Mr. Stevenson who perfected the Gartsherrie coalcutting 
machine, and he was a Fs man of a most estimable disposition. 

The engineer of the Tay Bridge, in a report to the directors of 
the North British Railway, states that out of a total number of 
eighty-five piers, there are seventy-six placed in position. It is 
anticipated that the works of the bridge will be completed in the 
course of the ensuing year, and in view of its comp!etion, the 
directors have agreed to begin the construction of the Arbroath 
and Montrose Railway without delay. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


MarTeERs have not in the slightest degree improved during the last 
ten days, so far as the iron trade of the North of England is con- 
cerned. On the contrary, there is less inclination than ever to 
give credit, and apprehensions of further failures are generally 
current. These applications will either be verified or disproved by 
the events of the next few da Acceptances in the Cleveland 
district mature on the 10th of the month. It is believed that the 
bills of some firms known to be in a shaky condition will then be 
returned. These firms however, are heoeiy not manufacturers. 
We have had more than enough of their failures recently. It isa 
legitimate matter of surprise that there have been so few failures 
of merchants and brokers, whose business is often of a risky and 
speculative character. There have, of course, been two or three 
such failures, but the bulk of the failures have occurred among the 
firms who were generally credited with large resources, and the 
ability to weather any commercial storm that might arise. Bad 
as the complexion of things is at the present time, well-informed 
and reliable authorities do not hesitate to aver that we are far from 
being out of the wood, and with reference to Thos. Vaughan and 
Company, R. H. Charlton, Thos. Charlton and Company, the 
Lackenby Iron Company, Swan Coates and Conpany, and other 
firms which have become bankrupt, itis feared that in the present 
state of the iron trade the works will not realise sufficient to enable 
ae | like a fair dividend to be paid. i 

On ’Change at Middlesbrough this week very little business has 
been done. . People are disposed to hold off, in the expectation 
that a few days or weeks at the most will bring about a change in 
the situation, and shape more definitely the prospects of the 
future. Nor is this impression without good warrant. It is be- 
lieved in some quarters that the blast furnaces belonging to the 
firms that have recently failed will mostly be blown out, seeing 
that it is extremely difficult to make a age in the present condi- 
tion of trade. If these furnaces are either damped down or blown 
out, it will so materially affect the supply of pig iron that prices 
will be very likely to improve. But if, on the other hand, all the 
furnaces are allowed to blow as at present, and the excessive pro- 
duction now current is maintained, there may possibly be a further 
fall of rates, although it is very difficult to see where the margin 
for a further fall is to be found. Anyhow, these are the conside- 
rations that are just now deterring those in want of iron from 
entering the market, and in a few days more we shall know more 
authoritatively how things are to be. 

Messrs. Thos. Vaughan and Company, of Middlesbrough and 
Eston. have filed a petition in the London Bankruptcy Court. The 
liabilities are stated at overa million sterling. A receiver has been 





declined 61.; Kinneil, No, 1, receded 6d.; others without ch 


The pp of pig iron from Scotch ports for the week ending 
the 2nd of September amounted to tons, showing a decrease 
ef 979 as compared with those of the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 4780 tons, or 2175 more than in the co nding week 
of ag year, and considerably larger than those of the previous 
week, 

Those engaged in the manufactured iron trade have as yet little 
to encourage them. As regards the exports, they have greatly 
fallen off, so much so that I find by a comparison of those for 
the past month with the shipments in the month of June, that 
they were as near as may be one-half less, At some works there 
has been a little more activity in the manufacture of bars and nail 
rods, but this branch is yet greatly behind what it was a few years 
ago. The foreign demand is very small, even though both bars and 
nail 10ds can be had for shipment at considerable discounts on the 
prices quoted in THE ENGINEER. Deliveries of machinery are also 
comparatively light, but it is known that a fair amount of work is 
mow on hand, e foundries remain very slack. Pipe founders 
are, however, as busy as they possibly can be, having in course of 
manufacture many heavy contracts, and there are others ever con- 
tinually coming to hand. A few of our marine engineers have 
quite recently had a number of fresh orders placed, and matters 
with them are beginning to look a little more hopeful. 

The coal trade of the Wesé of Scotland cannot be described as 
other than dull. In house andsteam coals the inquiry does not at 
all improve, and there is now much less activity at the ports of 
7 than was the case a few weeks ago. Household coals are 
selling f.0.b. at Glasgow at from 8s. to 10s. 6d. per ton; steam, 9s. 
0 10s.; splint, 8s. to 8s, 9d.; main, 7s. to 7s. 3 and smelting, 
13s. 6d. to 14s. Some of our most table firms are at present 
to my knowledge delivering at private houses the best house coal at 
the extremely moderate price of 14s. wagon of 24cwt. In 
the eastern mining counties the coal trade is also in a languid state. 
Ata number of the pits the working days have been curtailed, as 
the output has been much too large for the demand. The home 
trade is very slack, and is continually getting more so on account of 
the grad stoppage of public works, and neither the coasting nor 
the continental trades are so good as they were 1ecently. Prices 
are very low, but further reductions are almost anticipated. 

Notwithstanding the dull state of the coal trade, few, if any, of 
the extensions of works undertaken within the past twelve months 
have been abandoned. In the very extensive and rich mineral dis- 
trict around Hamilton, quite a large number of new collieries are 
being opened up, and lines of railway being laid down to connect 
them with the principal systems of transit. A large extension of 
works has been made by the Benhar Coal Company (Limited), at 
the Niddrie bape’ f near Portobello, many workmea’s houses 
have been built, and the company are advertising for miners, to 
whom they promise wagesand constant employment, and also 
undertake to assist the families of the men in removing to the new 
houses. This is, however, a quite exceptional state of matters, and 
is attributed to the desire of the company to get their works 
started, not to any extra demand for coals Indeed the circum- 
stances of the miners all over the country are not one whit 
improved. Their wages are low, from 4s. to 4s. 6d. being quite a 
uae thing, and in many places they are unable to obtain full 

me, 





pointed to carry on the works in the interest of the creditors. 
The firm owned fourteen blast furnaces on Tees-side, and finished 
ironworks at merge and Bishop Auckland. When a suspen- 
sion of payment took place some months ago, it was expected that 
the diftoulties of the ne would be tided over by the assistance and 
the forbearance of the creditors, and a trust scheme was proposed 
for carrying on the joint concerns under the general management 
of Mr. Edward Williams; but these and other proposals havenow 
been upset by the action taken in bankruptcy. I understand that 
Mr. Vaughan himself has gone to the Continent for some time. It 
is no secret that eight years ago that gentleman was left by his 
father—the late Mr. John Vaughan—a Tortene of three-quarters of 
a million sterling ; that it has so soon melted away is a strong proof 
sw great losses as well as considerable profits are made in the iron 


trade, 

Last Saturday, the annual meeting of the shareholders of the 
Consett Iron Company, Limited, was held in the Queen’s Head 
Hotel, Newcastle, Mr. David Dale presiding. The report of the 
directors, which was submitted to the meeting, stated that the 
revenue account shows a profit of £86,257 2s. 3d., which the 
directors recommended should be applied as follows :—In meeting 
the interim dividend of 7s. 6d. per - nn paid on the 15th day of 
February last, £20,700 ; in extinguishing the special expenditure 
on blast furnace reconstruction, new brickworks, and Westwood 
schools, £17,782 15s. 7d.; in paying on September 4th, to members 
registered in tle company’s books on September 2nd, a dividend of 
15s. per share, £41,400; in carrying fo an undivided profit of 
£6374 6s. Sd., making a total undivided profit of £24,548 10s. 9d. 
The directors reported that the result of the past year’s operations 
must be considered satisfactory. 

The following statistics as to the numbers and tonnage of shi 
built at the chief ports in the North of England during the first six 
months of the present year will probably interest your readers:— 


Sartixo Suips, 
No in the Correspond- Gross ton- Correspond- 
Ports first six ing period nagefirstsix ing period 
months, _last year. = last year. 
ee 1 o 7 66E 


Hartlepool .. 1 7 eo 
Middlesbrough 4 1 8426 ws 182 
Newcastle... .. 2 ee 8 1738 =i 733 
tockton .. .. 1 es 2 oe 3488 - 264 
Sunderland .. ¢ ‘ 28 - 19,079 .. 20,684 
STEAMSHIPS. 
Sunderland .. 14 as 12 oe 15,891. . 15,522 
Newcastle... .. 26 ee 21 oe 27,940 .. 24,433 
North Shields .. 8 ee 5 oe 6338 .. 3118 
South Shields .. ll “e 8 -» 1510. .. 8095 
Hartlepool .. 5 50 ll ° 872 «+ 12,399 
Stockton .. .. oe 4 1034 .. 4832 
Middlesbrough 8 + 8. oo. BA: .. OF 


In the Durham coal and coke trade things have not much 
changed since last week. The umpire and arbitrators in the claim 
made by the Durham coalowners for a reduction of 15 per cent. in 
the wages of miners, have agreed to meet at Newcastle on the 16th 
inst. to consider their decision. Statistics recently collected show 
that there are now upwards of 1200 coke ovens idle out of 9000 
available for use. The coke trade was never in a more depresse | 
condition than at present. . Everywhere the demand is falling off, 
and the consumption of coke is now much less than it was four 
years ago, notwithstanding that in the mean time large ; rovision 





has been made for a great increase of production. Prices are 


but I may state that it is now impossible to _ - 


2 

more than 10s. 6d. per ton at the ovens for ordinary 
qualities of coke, which is just about the value at which coke 
stood in 1871, when prices began to take such a large and rapi 
rise, and a price al‘eged by the coalowners themselves to be within 
104d. ton of the cost of production in wages alone, with- 
out falling ate account stores, royalty, depreciation, wear and tear, 
and other etceteras. é 

The arbitrators appointed in the matter of a claim made by the 
Northumberland coalowners for a reduction of 20 per cent, in 
miners’ wages have held a meeting at Newcastle, and decided on 
asking Mr. J. Shaw Lefevre, M.P., or Dr. Lyon Playfair, M.P., to 
act as umpire. 

On Saturday last a meeting of the North of England Institute 
of Mining and Mechanical Engineers was held at Neweastle. Mr. 
N. R Griffith, of Wrexbam, read a paper ‘‘ On the Coffering of 
Shafts to keep back Water,” and Mr. Steavenson, of Page Bank, 
exhibited a new surveying compass. 

There is absolutely no new thing to report in connection with 
the finished iron trade. Every firm in the district is short of 
work, and many are altogether idle. There are a few inquiries for 
rails, but none of them have yet been placed in the North of 
England, and itis feared that little can be expected on Tees-side 
until the Welsh houses have carried off the lion’s share of the 
a The current quotation for rails on Tees-side is £5 15s. to 
+ ochage the Welsh firms are from 2s, 6d. to 53. per ton below th's 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

OnE would have thought that the negligent a of coal 
after the serious accident at Cardiff, and the strictures of the Board 
of Trade thereon, would have been effectually Sas, in future, 
but I regret to note that another disaster of similar but lesser 
magnitude has occurred in the same port. On Sunday morning 
last, by the carelessness of one of the sailors on board the 
Italian bark Ruggiero Primo, four of the seamen were injured by a 
coal explosion, ubtless an official inquiry will take place, and 
until then I will defer entering further into the matter. 

The coal cargo of the last vessel in which an explosion occurred 
has been sold for 5s, 6d. perton. As this represents a loss of several 
shillings (5 ton, another item of loss has to be added to that already 
sustained by the owners. i 

While on the subject of explosion, I may mention a singular 
charge made before the Treherbert bench of magistrates this week. 
A collier was summoned for opening his Davy lamp in Aberghorky 
colliery. The prisoner was a tailor out of work, and like miners, 
labourers, and ironworkers of the present day, had taken to the 
business of coal cutting, as that is about the most active branch of 
industry at present existing. It was proved that he had opened 
his lamp, and he was fined 40s, and costs, but in the course of the 
trial it was elicited-that-many colliers in the same place con- 
stantly tampered with their lamps, and the prisoner has promised 
to point out the delinquents. With the annals of so many 
disastrous explosions before them, it is surprising that men can 
be found to play so wantonly, not only with their own lives, but 
also with those of their fellow workmen. 

The average of coal output and sale is fairly maintained. The 
total export from the several pew of Cardiff, Newport, and 
Swansea last week was about 90,000 tons, and the transmission by 
land was fully up to the usual rate. I note that Cyfarthfa sent 
freely to London, and Dowlais to Liverpool and Birkenhead, while 
the other large companies were similarly well circumstanced. The 
total shipments of iron were under 3000 tons from Dowlais, Ebbw 
Vale, Tredegar, Rhymney,,and various small works in the 
Monmouthshire district. 

Iam sorry to record the paying off at Abersychan of the iron- 
workers, These works were under the direction of the Ebbw Vale 
Company. The Race Works and the Lower Mill near Pontypool 
are still continued. 

The iron trade from all appearance seems to be settling down. 
into a hopeless state. I have not the yp sen sign of encourage- 
ment, to report upon. From personal observation over a large 
tract of iron manufacturing country, I am induced to think that 
the trade of the next few months will be limited to steel and 
miscellaneous iron, such as plate, sheet, &c. 

If the rumour be correct that the Great Western Railway has 

laced its order of 75,000 tons of steel rails in the hands of 

owlais, Ebbw Vale, and Landore, there may be tolerable activity 
for the next few months as regards steel, As regards iron 
they seem to be getting quite a drug. 

The difficulty with the colliers at Victoria Colliery, Ystalyfera, 
has been satisfactorily arranged. The employers offered 15 per 
cent., but have consented to accept a 5 per.cent. reduction, 

A little improvement has taken ed in the house coal trade, 
and the result is a favourable change in the Monmouthshire 
district. At the New Place Colliery, notwithstanding the notices, 
work has been carried on, and it is hoped that at the Rhos 
Collieries, where a notice was posted on the 1st of this month, the 
same result will be achieved. For the Rhos coals, and especially 
for the Everglyns and pi nat coals generally, a better price is 
secured than for ordinary Monmouthshire house coals, 

The monthly exports from Cardiff show a pA a quantity of coal. 
The quantity sent was 335,902 tons, and of coke 118 tons, during 
the month of August. The quantity sent coastwise was 72,959 
tons, and of coke 30 tons. 

The character of the iron trade now prevailing can be well 
poco from the description and quantity sent away last month. 

append the list :—Antwerp, 96 tons sheet ; Amsterdam, 100 tons 
sheet ; Cronstadt, 706 tons rail; Drontheim, 451 tons rail ; Gefle, 1056 
tons rail; Malta, 110 tons bar and 50 pig ; Palma, 354 tons bar and 42 
tons pig; Palermo, 90 tons bar; Oporto, 20 tons bar ;. Seychelle, 
8 tons sheet, 5 tons rail ; Santander, 12 tons plates ; Shediac, 1874 
tons rail ; Sandswall, 240 tons rail. The total quantity of iron sent 
from Cardiff last month was but a trifle over tons, showing a 
reduction of fully 25 per cent. over the exports of a few years ago. 

Ebbw Vale is importing iron ore rather freely from Pormen, and 
during the last day or two has sent off tolerably large consignments 
of rails to Kurrachee and to Iquique. Ina few instances an iron- 
master is able to get an order for iron and coal for the same desti- 
nation, and as the same vessel will take the combined freight, this 
is a great advantage both to consignee and shipowners. I note 
that the Monmouthshire firms are rather fortunate in this 
respect. 

No settlement has yet been brought about with the Taff Vale 
Railway employés, and large meetings are being constantly held 
without any good result. The railway directors have intimated 
their determination to carry out the reduction, which they conceive 
is justified by the rates of wages for all classes of labour. It is pro- 
bable that a reduction of tolls will take place shortly on this line of 
railway. 

The London and North Western has struck out an admirable 
route for coming into the very heart of the t coal and iron 
district. It will join the Brecon and Merthyr line near Pontsarn 
Bridge, and run into the Vale of Neath line at Merthyr. The 
engineering difficulties are not great, and as the contract is in good 
hands, the new line will soon be carried out. 

The puddlers at Vernon Tin Works, Briton Ferry, have received 
notice of a reduction after October from 9s. to 8s, 3d. per ton, the 
ballers 2d. per ton, and the shinglers 3d. 

The colliery plant of a Monmouthshire collicry hes been teized, 
and is to be sold for “‘ distress of rent.” 

The Amalgamated Engineers, desirous of aiding the Taff Va’e 
Railway employes, have called upon their members throughout tke 
country for a contribution of 6d, A 


rails, 























PRICES CURRENT OF IRON AND STEEL. 
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Messrs. Botcxow, Vaucnan, & Co.’s net prices, f. 
£2 13s.; No. 3, £2 88. 6d.; No. 4 foundry, £2 8s ; No. forge, 
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MANUFACTURED IRON. 
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3} per cent. discount for cash. The Pearson and. Knowles Go.4 's prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
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LITERATURE. 

The Sanitary Drainage of Houses and Towns. By Grorce E. 
Waking, jun. New York: Hurd and Houghton. London: 
Sampson Low, Marston, Searle, and Rivington. 1876. 

’ Iris by no means certain that Mr. Waring has said any- 
thing in this book which has not been said before ; in one 
sense, therefore, it is superfluous. We may urge in its 
favour, however, that a great deal of information concern- 
ing drainage, ventilation, and sanitary matters generally 
will be found condensed in its pages by a not unskilful 
writer, Our author has evidently read x Ake everything 
that has been written either by Americans or Europeans 
on the eee with which he professes to deal; the 
work will consequently be found useful, and we can recom- 
mend it as certainly not more imperfect or unsatisfactor 
than a great number of the more pretentious volumes wit 
which we are but too familiar. Mr. Waring tells us, in 
his preface, that the contents of the volume originally 
appeared in the pages of the Atlantic Monthly, an ably- 
conducted American magazine. The work is divided into 
ten chapters, each dealing with a distinct subject, as, for 
example, the sanitary relations of drainage, the drainage of 
houses, the drainage of towns, the construction of sewers, 
and soon. Mr. Waring has done his work very systemati- 
cally ; his style is flowing and not too diffuse, and, for the 
most part, the information which he imparts is sound, but 
the work is, nevertheless, very disappointing to the prac- 
tical man. Mr. Waring is obviously far more a farmer 
than an engineer, and he starts by informing his readers 
that what he has to say is “ addressed more especially to 
the average citizen and householder,” and is intended 
“rather as an incentive to the securing good work than 
as a guide to the manner of its performance.” Now, 
unfortunately, this is just the great defect of the entire 
literature of house and town drainage. There is not at 
this moment a complete and compact text-book of prac- 
tical sanitation—if we may use a word which has 
recently been coined to meet a want in our language— 
in existence to which a young man can turn for defi- 
nite information. We are told on every side that 
in draining towns or in draining houses we must do 
this, that, and the other, but no one tells us how 
these things are to be done, or ap to realise the 
difficulties which Re in the way. Given a site in the 
country with unlimited means and unlimited space, and 
nothing is more easy than to reduce to facts the precepts 
laid down for our guidance by Mr. Waring and his 
brother specialists. but the moment a difficulty arises as 
regards either space or money, we are left to help ourselves 
as best we may ; and whether it is that sanitary engineers 
do not know how to help themselves, or that knowing, 
they do not choose to say, the result is the same, and the 
average citizen finds himself left to the tender mercies of 
the average builder, neither the one nor the other bein 

able to suggest a method by which a house may be suudered 
healthy. The point we have raised is one of so much 

importance that we may be excused if we dwell on it at 
some length. We shall use the advice of our author as so 
many pegs on which to hang illustrations of the deficiency 
which exists in the literature of drainage. His work will 
answer our purpose admirably, because, as we have said, 
it may be regarded as an epitome of the information 
on the subject which has hitherto been scattered through 
the pages of books and papers and reports. We shall confine 
our attention to the chapter on house drainage; we could 
not possibly deal with the whole subject within the space at 

_our disposal. 

Our author begins his chapter with a diagram, showing 
“the simplest form in which the plumbing and draining 
of a house can be arranged to render it absolutely safe.” 
‘Two water-closets are shown with a separate tank to each 
closet, and a main tank for the general supply of the 
house. The sink in the scullery and the closets are pro- 
tected from the return of sewer gas, only by syphon traps ; 
a ventilating pipe extends from the top of the house to 
the branch drain which runs into the main sewer. The 
thing looks very pretty on paper, but in the average 
Lenten house ie would, be cnible to carry out te 
arrangement. The ventilating pipe, for example, is 
brought right up the side of a chimney breast. It 
is about 55ft. long. No ground plan is given, so 
we cannot say how it is led about beneath the 
ground floor; but apart from this, may we ask 
of what material is a 55ft. pipe, some 2hin. diameter, to be 
made, which will be strong, incorrodible, and will admit 
of having perfectly air-tight joints made at every 8ft. or 
10ft. of its length; and is it to be supposed that the 
| poaues of such a pipe would be tolerated in drawing or 

d-rooms? Of course it might be artfully concealed ; but 
to hide such pipes is to risk all the destruction that 
sewer gas can accomplish, for very obvious reasons. Now 
we are not arguing that ventilating pipes should not be 
used ; and we are perfectly aware that they can be applied 
in a much better way than Mr. Waring proposes. hat 
we object to is that our author should tell an average 
citizen that he must fit his pipes in the way specified, or 
he will not be safe. The section of a house is not a prac- 
tical section at all, and, consequently, it will not be 
satisfactory to anyone who, with some intelligent perception 
of the constructive difficulties of sanitary engineering, 
turns to the work before us for information. Again, Mr. 

Waring argues that each closet should have a separate 

tank, which, of course, means so many distinct ball-cocks 

to get out of order, and so much additional work for the 
plumber. “Where,” the average builder will ask, “ am I to 
ut these tanks?” Mr. Waring shows them in the closets, 

e do not hesitate to say that in nice houses the presence 
of a tank, arranged as shown by Mr. Waring, would not 


be tolerated ; and it is only in nice houses that room for |} 


a thirty or forty gallon tank could be found in the places 
suggested by our author, The argument that closets 
should have separate tanks, we may add, is founded on a 
complete fallacy. That sewer gas should return up the 
water pipe is simply preposterous. We cannot call a 
single instance of closet construction to mind in which it 
is possible that sewer gas could return to the water tank. 





£0 get back it would have to pass a water-tight valve 
w. 


that is shut, and when it is open the down pipe 
is always discharging water at a high velocity. There is no 
risk whatever, our readers may rest assured, in drawing the 
supply for closets from the main water tank of the house. 
Before dismissing this section of our subject we may add that 
the ventilating pipe shown by Mr. Waring, although fitted 
in a very usual way, is not only not wanted, and therefore 
useless, but deceptive in that it pretends to do what it 
does not accomplish. As houses in cities are usually 
arranged, except in old districts, the down shoots of the 
gutters open directly intv the drains, and by the aid of 


these down shoots the drains ventilate themselves at a’ 


point level with the eaves. Mr. Waring’s upcast shaft 
would do nothing that the gutters have not already done, 
and it will not do that which a ventilating pipe should do 
—pick up and remove the last vestige of sewer gas which 
may hang about the scullery and closets of a house. Mr. 
Waring is not slow to notice that this kind of ventilation 
is required, but he has no better remedy for it than the 
use of Jennings’ patent closet, which he adds is “the worst 
of all if the soil pipe is not ventilated.” 

As regards the disposal of “house slops”—the bete noir 
of all sanitary engineers— Mr. Waring is extremely brief 
and pica g Decay na His suggestion is simply that 
they should be used for irrigation, and he shows how they 
may be applied toa lawn. This is very pretty, but what 
is to be done in the absence of a single foot of grass? The 
usual method of getting rid of refuse fluids is by throwing 
them down the closets. But the hot greasy water from 
the kitchen must be provided with some more convenient 
outlet, and in ninety-nine cases out of a hundred in London 
or other large cities it is got rid of through a bell trap in 
the scullery. We are here brought face to face with one 
of the most important difficulties to be encountered in 
draining a house. If the seal of this bell trap is broken, 
however carefully the drains may be ventilated, sewer gas 
will find its way up from the pipe connecting the trap with 
the drains ; and the seal is constantly broken by servants 
who remove the trap in order to get rid of the ewater 
more rapidly. A syphon is practically useless. In acouple 
of months, as we know by experience, the sypkon becomes 
clogged up with grease. Where the scullery is placed 
above the level of the ground it should deliver into an 
open grating outside the house. But the adoption of this 
arrangement is simply impossible in the case of a house 
with a basement storey. It is hardly too much to say 
that if only the scullery is well looked after, the closets 
will take care of themselves. 


Having said so much about the difficulties c ‘ ase 
drainage, it is possible that our readers may expe. us to 
say something as to the solution of the difficulty. They 
must on this point, however, rest content for the present 
with a hint. Let one of the closets, as a rule that on the 
first floor—that is to say, the floor level with the hall and 
above the basement—be fitted with an extra large lead 
trap of the well-known dip pattern. _ Into this trap let the 
waste pipes from baths, lavatories, and housemaids’ sinks— 
such as now fitted on the bedroom floors in most houses of 
any pretension—be led. The potection of all these pipes 
depends on the maintenance of an efficient seal in the main 
trap. To secure this, let a ventilating pipe at least 1din. 
diameter be led directly from the trap out through the side 
wall, and up above the level of the eaves, The drains wil! 
be ventilated by the down shoots of the gutters, and it is 
impossible under any. circumstances that the seal in the 
main trap can be broken. The adoption of this arrange- 
ment will be found extremely convenient and economical, 
and we know that in practice it works very well indeed. 
The arrangement of scullery trap remains, however, a diffi- 
culty which we must rely on the inventors of traps to help 
the world out of. 

Mr. Waring is, it must be confessed, extremely happy 
in his descriptions, and his book possesses a special, if 
limited, interest for engineers, in the fact that it contains 
a good deal of information regarding sanitary engineering 
in the United ‘States, where it would appear much has 
been done within the last few years to render houses 
healthy. It appears that the mistaken desire for huge 
drains exists on the other side of the Atlantic as well as 
here. The following extract bearing on this subject gives 
an excellent idea of Mr. Waring’s style, and is worth repro- 
duction in our pages :— 

While these chapters were being prepared for publication the 
Sewer Commissioners of Saratoga—the writer being employed as 
their consulting engineer pleted a main sewer more than two 
miles long, for the removal of the entire sewage, rainfall, and 
spring water drainage of that village. The experience with this 
work affords so pertinent an illustration of the principles here 
advanced that it seems worth while to refer toit The village is 
large and scattered, has an abundant water supply, is so inclined 
that during showers its storm waters concentrate rapidly, and has, 
aside from its regular population, five or six enormous hotels, 
entertaining, when full, about as many thousand guests. The 
village brook itself, buing mainly supplied by spring water flowing 
from various points over a wide district, is always a considerable 
stream. As it flowed through its old channel—-a conduit with 
rough, loosely-laid stone side walls, and with a more or less 
irregular bottom—its sectional area was about 5ft. During heavy 
rains it was sometimes thrice this, From the very beginning of 
the work we encountered the most violent opposition on the part 
of many citizens, who believed that the sewer contemplated— 
circular, 3ft. in diameter—would be entirely inadequate, not only 
for the removal of the water of heavy rains, but even for the 
drainage of the hotels alone, or the carrying of the storm waters 
alone ; and throughout its construction this main sewer was derided 
asa ‘cat hole.” We were constantly reminded that one hotel 
had a main drain 18in, in diameter, and ther a drain 24ft, in 
diameter, and that it was madness, with these drains as our guide, 
to attempt to accomplish thé whole work with a 3ft. sewer, 
especially as our fall was said to be slight, 1ft. in 400ft. On the 
9th of Jaly, 1875, the connections were made with all of the 
hotels; the village brook itself was tusned into the sewer at its 
ead, and its insufficiency was: to be demonstrated. After every 
available source of water had been drained, the depth of flow in 
the upper part of the sewer was 64in. Nearer the outlet, where 
the water had acquired its maximum velocity, it was only 4hin, 
As this was not sufficient to wash out the few loose boards care- 
lessly left by the workmen who had done the final pointing of the 
joints, a hydrant was turned on at the upper end of the sewer, 
with a full head, and it had the effect only of raising the flow lin. 
at the upper end and less than din. at the lower end of the sewer. 
On the 10th there fell a violent thunder shower, flooding the street 











gutters until the water ran to the top of the carb pov and 
when this flood had reached the catch ) Be and the cpen brook 
that discharged into the head of the sewer, its only effect was to 
raise the flow, at the highest point, less than 2in., justifying the 
original opinion that a 2ft. sewer would have been more than 
adequate for all that was required of it. On the 3th of August 
the entire village brook, with its iributaries and its many — 
was turned into the 3ft. sewer, near the waterworks, about a 
mile beyond the outskirts of the village. The effect of this addi- 
tion was to increase the depth of flow in the sewer from about 
Gin. to 9in., and to increase the velocity of its stream from 150ft. 
per minute to 185ft. per minute. I can excuse my course in 
recommending so | @ sewer as one of 3ft. only by the fact that 
in the state of public opinion then it would have been entirely 
impossible to secure the making of anything smaller. Before the 
introduction of the brook I examined the outlet of the Grand 
Union Hotel, which had then about 850 guests and 450 servants, 
or about 1300 inmates in all. There can hardly be fewer than a 
hundred water-closets in the house, and the use of water in this 
hotel seems to be in every way as copious as possible, ‘the hour 
of examination was ten in the morning, at which time, as the 
landlord supposes, the largest flow is running. By the most careful 
méasurement and estimate that I could make, the amount of 
sewage then flowing from that hotel measured 44in. in ‘sectional 
area, and might have all been discharged by a 2hin. pipe. 

We can specially recommend to the attention of manu- 
facturers and others employing large numbers of men the 
chapter on the dry conservancy system. We are by no 
means enamoured of the earth closet or its modifications, 
but it is indisputable that it has been worked in large 
establishments in a very satisfactory way. The moment 
our author gets away from the perplexity of house drainage 
he writes sensibly and supplies valuable information, not 
new, nor yet suggestive, but very convenient for reference, 
precise and lucidly arranged. To those who know little 
or nothing about sewage matters and desire to acquire 
information concerning what has been done, we can recom- 
mend Mr. Waring’s little volume; but to the sanitary 
engineer, or the practical builder, it will prove entirely 
useless except, as we have pointed out, as a convenient 
volume of reference, which will render a search through 
pears half a score of other volumes unnecessary. The 

k is, in a word, a compact little encyclopedia of house 
drainage. It is clearly printed on good paper and is 
neatly bound, so that we may say that the publishers have 
done their part well. It is illustrated with coarse, but 
intelligible, engravings. 








THE BRITISH ASSOCIATION. 
(From our own Correspondent.) 

Tue business of the sections at the meeting of the British 
Association in this city (Glasgow) was opened on the morning of 
Thursday, the 7th inst., in the University Buildings, the presi- 
dents of sections each delivering the usual inaugural address. 
There was a very large attendance of members and associates, 
and the different meeting places were thronged throughout. the 


day. 

s the Mathematical and Physical Science Section—Sir William 
Thomson president—Dr. James Thomson, C.E., Professor of 
Engineering in the University of Glasgow, exhibited and 
described a model illustrative of the origin of windings of rivers 
in alluvial plains. Most treatises on hydraulics, he said, spoke 
of the action of the water as if the latter consisted of particles 
impinging against the outer side of the bend, and so wear‘ng it 
away. This he held to be erroneous, as water did not impinge, 
but pressed against the outer bank. The action, in Professor 
Thomson’s view, was more properly as follows :—“ The stream 
lines of water flow less rapidly from the centre to the outer, 
and more rapidly from the centre to the inner side. In conse- 
quence of this, and of fluid friction, there is a flow of water at 
the surface from the inner to the outer side, and below from the 
outer to the inner, This causes the earth at the outer side to be 
transferred along the bottom to the inner bank.” The chief 
point of the new view, which he held to be experimentally 
proved, was that the water in turning the bend has oe 
force, but a thin bed of the river at the bottom is retarded by 
friction therewith, and so has less centrifugal force than the great 
body of water flowing over it. Consequently the bottom layer 
flows inwards obliquely across the channel towards the inner 
bank, and rises up in its retarded condition between the inner 
bank and the rapidly flowing water, protecting the inner bank 
from scour, and bringing with it sand and other detritus from 
the bottom, which it deposits along the inner bank. The learned 
professor afterwards submitted a report “On Metric Units of 
Force, Energy and Power, larger than those on the Centimetre- 
gram-Second System.” He pointed out that the dyne was incon- 
veniently too small for ordinary uses as the unit of force in 
engineering calculations, and recommended that in order to 
supply more convenient units for use in connection with large 
operations, two additional systems of units should be established 
—one founied on the decimetre, kilogramme, and second ; and the 
other on the metre, tonne, and second. These units of force he 
proposed to call respectively the crinal and funal. Mr. G. J. 
Stoney, F.R.S., Dublin, objected to the proposal on account of 
the unnecesgary multiplication of names it would involve, and 
proposed what he regarded as a simpler and more universal 
nomenclature—viz., to call the dyne, funal, crinal, &c., by the 
names of hypermillegramme, hyperquintonne, hyperdecagramme, 
&c., as being little greater than the corresponding gravitation 
units—millegramme, quintonne, decagramme, &c. The discus- 
sion was not pursued further. Sir William Thomson then read 
a paper “On the Precessional Motion of a Liquid,” in connection 
with new reseaches on the rigidity of the earth, and afterwards 
explained, by means of diagrams, the working of his new form of 
astronomical clock. Subsequently, Sir William addressed the 
section on the adjustment of the compasses of iron ships. He 
objected to the adjustment of the quadrantal error by pieces of 
soft iron placed near the needle, because the magnetisation of 
these is in great part due to the inductive action of the needle 
itself. To obviate this, he considered that the needle must be 
made very short, and that it had better consist of a. number of 
short parallel needles, and to give stability to the needle he pro- 
posed to attach it to a rim of aluminium of considerable moment 
of inertia compared with the magnetic moment of the needle. 
Sir William next proposed to adjust the heeling errors by means 
of movable magnets placed vertically under the needle, in con- 
junction with smaller magnets, which could be inserted at the 
sides in the plane of the needle. Mr, J. Guthrie then read a 
paper “On the Passage of Fluids through Capi and Other 
Tubes; Mr. James Croll a paper “On the T: ormation of 
Gravity ;” and Professor A. B. W. Kennedy, C.E., University 
College, London, a paper “On Centroids and their Application 
to Some Mechanical Purposes.” 

The first paper read in the Chemical Section, over which Mr, 
W. H. Perkin, F.R.S., Glasgow, presided, was one by Mr. M. M. 
Pattison Muir, F.R.S.E., Manchester, “On Essential Oil of 
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experiments he had made and the 
had found. He was followed by Mr. John A. R. New- 

.C.8., London, who contributed a paper “On the Rela- 
tions among the Atomic Weights of the Elements when 


Sage,” and he explained 


t arranged 
in their Natural Order.” was by Mr. J. J. 


a by Mr. W. Ramsay, Ph.D., Glasgow University, “On 
Phooline and its Derivatives ;” and another by Mr. J. E. Stoddart, 
Clyde Lead Works, Glasgow, “On Lead Desilverising by the Zinc 


In the Geological Section, where Professor John Young, M.D., 


their Geological History,” dealing with the subject in a very 
exhaustive manner, and receiving cordial thanks at the close. 

Mr. C. W. Merrifield, F.R.S., London, presided in the Section 
of Mechanical Science, where the first paper read was by Mr. 
James Deas, C.E., engineer to the Clyde Navigation Trust, “On 
Stobcross Docks,” which have been for some time in course of 
formation under his supervision, and which will, when finished, 
cover about thirty-five acres of ground. He stated that the 
paper had been prepared at the request of the Lord Provost of 
Glasgow, with the object chiefly of giving the members of the 

iation some information regarding the novel system of 
quay wall substructure now being carried out in the construction 
of these docks. The north quay wall, so far as constructed, 
which was, he said, founded on boulder clay, was of the usual 
description ; but in all the other walls, as also the seat of the 
swing bridge at the entrance to the docks—which is being con- 
structed by Sir William Armstrong and Co.—concrete cylinders 
had been adopted in consequence of the bed being quicksand or 
gravel. In constructing the substructure a trench had been cut 
in the line of the quay wall, and in the bottom of this trench 
cast iron “shoes” were placed. Corbellated rings were then 
inserted in the shelf of the shoe, the remaining rings forming the 
cylinder being set one a-top of the other in Portland cement. 
This done, the sand and gravel were cleared out, the group sunk, 
and each cylinder filled to the top with Portland cement or con- 
crete ; and on this foundation the quay wall was built. The 
docks now in course of construction, Mr. Deas explained, will 
afford 3342 lineal yards of quay, fully 274 acres of quayage, and 
334 acres of water space. They will be 20ft. deep at low water, 
and will comprise three basins, one 270ft. wide, another 230ft. 
wide, with a quay between them 195ft. broad, and an outer 
basin 695ft. wide at its widest part. The docks will be tidal, 
and will be approached by an entrance 100ft. wide, crossed by 
the swing bridge. There will be four coaling cranes to lift 
20 tons each on the north quay, and the cranes, together with 
the bridge, which will carry 60 tons of a rolling load on any 
part of its roadway, will be wrought by hydraulic power. The 
total cost .of the docks will be about £1,500,000. Mr. T. S. 
Hunter, the contractor for the Stobcross Docks, followed with a 
paper “On Dock and Quay Walls,” in which he said that piles 
or cylinders were apt to be assailed by freshets, inducing a gouge 
which had a tendency to undermine the structure, besides caus- 
ing a commotion disadvantageous to loading and discharging 
vessels alongside of quay walls. Mr. Deas, in reply, said, with 
reference to the observations of Mr. Hunter, that cylinders were 
virtually a smooth surface, and offered no obstruction to the 
flow of the river. It should, however, be borne in mind that 
the cylinders terminated at 3ft. below the water level, and that 
the whole surface presented to the run of freshets was a smooth 
wall. The President said, that in the present state of the works 
referred to it was not easy to pronounce an opinion on the 
matter at issue, and they should be content to await the experi- 
ence of future years. While there was no doubt that a smooth 
quay wall offered very much less interruption to the flow of a 
river than a rough one, that fact was not of so much conse- 
quence in a river like the Clyde, where the ordinary effect of 
the river was deposition, not abrasion. Mr. W. D. Scott- 
Moncrieff next read a paper descriptive of his pneumatic tram- 
way car, and stated the advantages it possessed over the cars 
now in use. The paper gave rise to some discussion, in the 
course of which Mr. James Brownlie advocated the employment 
of a car in use for several years in the United States propelled 
by hot water. The President passed a compliment to Mr. Mon- 
crieff on the excellence of his invention, which, in his opinion, 
had now passed beyond the experimental stage, and he trusted 
the greatest success would attend the new machine. As to the 
car propelled by hot water, there were great objections to its 
use, not simply because a great amount of that fluid would have 
to be carried, but because of the inconvenience that would thus 
be occasioned to the passengers. A paper was afterwards read 
on behalf of Mr. John Sang, of Kirkcaldy, on an apparatus for 
cleaning filtering sand. 

Two conversaziones, each largely attended, were held in the 
evening, the one given by the local committee in the Royal 
Exchange, and the other by the Philosophical Society of Glasgow 
in the Corporation Galleries. 

In connection with the meeting of the British Association at 
Glasgow, an exhibition of machinery and mechanical appliances 
was held in Kelvingrove Museum, and attracted a large share of 
attention. Mr.. Hamilton, of the firm of Messrs. Barclay and 
Curle, engineers and shipbuilders, Glasgow, exhibited models of 
the first steamers constructed on the Clyde, the Charlotte 
Dundas, the Comet, and the Vulcan, and placed as those were 
alongside of models of the large vessels of modern build, shown 
by various other local shipbuilding firms, an excellent oppor- 
tunity was afforded of comparing the progress that has been 
made in marine architecture. The Charlotte Dundas was 
the first steam vessel actually used for the ordinary purposes of 
a vessel, though it is admitted that others had been constructed 
before her by way of experiment. She was not much larger in 
size than a common barge, and she was propelled by one paddle- 
wheel, placed in the centre of the vessel near the stern. This 
steamer was built in 1802, and ten years afterwards, Messrs. John 
Wood and Co., of Port Glasgow, launched the Comet, which was 
constructed after designs by Henry Bell, whose memory is com- 
memorated by an obelisk, placed in a prominent position on the 
bank of the Clyde, near Dumbarton. She was 40ft. keel, 
10ft. Gin. beam, and about 25 tons burden, and her engine was 
of 3-horse power, made on Watt's bell-crank principle. Unlike 
the Charlotte Dundas, the Comet had paddles placed on either 
side, the practice which has ever since been followed in paddle 
steamers. Closely allied to these interesting exhibits were to be 
observed models of several boat-lowering apparatus, together 
with a model of Henderson's single plate rudder. On examining 
the boat-lowering apparatus, I observe that an entirely novel 
improvement, patented but a month or two ago, has been made 
in connection with that of Mr. W. R. Douglas, of Glasgow. The 
invention consists of an arrangement of davits, by which the 








weight of the boat, hitherto the great difficulty to be overcome 


of lowering with remarkable swiftness. To the usual pedestal 
into which the davits of the present form are fixed, two upright 
iron columns of equal size are fixed, the length of the columns 
depending on the height the boat is required to be from the 
deck. Joints are placed at the centre of these columns, which 
carry what may be called the davit arms, the top of the columns 
inating ina frame into which two pulleys are placed in line 
with each other, and set apart, so as to admit of a chain passing 
freely between them. To the joints in the centre of the columns 
are attached the davit arms, forming two sides of a square, one 
arm or side we by the length required to clear the pulleys 
on the column, the other sufficient to extend over both gun- 
wales of the boat, and leave enough clearance to the boat from 
the side of the vessel. Into this arm two pulleys are set, also in 
line, 4in. or 5in. apart. A pitch chain connected to a winch is 
led between the pulleys on the top of the column, thence over 
the outside pulley on the davit arm and under and round the 
inside pulley. To the end of the chain a ball is attached, the 
ball being fixed into the cup of the disengaging gear, which 
forms a distinct patent hitherto in use. The boat rests on the 
davit arm, mouth downward, as on skids, When the boat is to be 
lowered into the water, the winch handle is turned, and the boat 
moved outwards. The centre being reached, the chain gets on 
the second or outside pulley, and the boat is allowed to swing 
round a circle described by the distance from the centre of the 
joint. The boat (supported meanwhile by the davit arms, which 
come to rest against the columns, one being parallel, the other 
at right angles supporting the boat) is then under the davit arm, 
and ready to receive crew and passengers on a level with the 
deck. The chain is afterwards run out, one man doing it by 
means of a hand lever brake, until the boat reaches the water, 
when it is dise . The boat is raised again by means of the 
winch. As already indicated, the chief advantage claimed for 
these davits is speed in lowering the boat, and to this are added 
greater security in stowing the boats, seas breaking in-board 
being much less injurious when the boat is placed bottom up, 
and the fact that one man is able to put out and lower any ordi- 
nary ship’s boat within the space of thirty seconds. I was pre- 
sent when the apparatus was tried, from a wooden erection, 
designed as nearly as possible to represent one side and part of 
the deck of a ship, and one man lowered the boat from its posi- 
tion on the davit arms to the ground in twenty-five seconds. 
The apparatus exhibited was the tirst one of the kind made, and 
I understand it was constructed to the order of Captain Wil- 
liamson, the owner of three of the fastest Clyde river steamers. 

Mr. W. J. Millar, C.E., Glasgow, exhibited specimens illus- 
trating the form and position of fracture in cast iron test bars. 
The fact demonstrated by these specimens was that when the 
fracture occurred in the centre of the bar it broke straight 
across, Whereas when the fracture occurred towards either end 
it took the form of a curve. The Admiralty Committee on 
Boilers showed specimens illustrating the decay of the plates and 
tubes of land and marine boilers, etched pieces of iron and steel 
boiler plates, specimens of iron and steel boiler plates which had 
been tested at Sheerness, and deposit from marine boilers, 
among the latter being a most extraordinary piece of salting 
attached to tubes of a boiler of the Fox. 

Wilson's spindle lubricator, an American invention, was exhi- 
bited by Messrs. Alley and Maclellan, of the Sentinel Works, 
Glasgow. There is a small oil cup on the spindle’s upper bearing 
which revolves with it, and consequently keeps it continually 
lubricated, the footstep being made to serve a similar purpose to 
the under bearing. The spindles shown ran for ten weeks in an 
English factory, doing upwards of 5000 revolutions per minute, 
without requiring a fresh application of oil, and it is said the 
cups will keep the spindle lubricated with one supply for a period 
of three months. Beside these spindles I observed Mr. Stephen 
Alley’s bearing feeler, a most useful instrument for giving 
warning in case of the bearings getting heated. The feeler is fixed 
on the top of the bearing. A small spring inside a tube has at 
one end a plug made of a composition which melts at a certain 
temperature, and when the bearing heats so far as to melt the 
composition, the spring is released, and rings a bell fixed on the 
top of the tube, thus giving the attendant notice that the bearing 
requires to be lubricated. I have heard this invention highly 
spoken of as a valuable appliance in cotton mills, though it is of 
but quite recent invention. 4 

Mr. John Yule, Rutherglen Loan, Glasgow, showed the model 
of an air compressing machine, the advantage claimed for which 
is that, the space above the piston being filled with water, so as 
to leave no air to expand, great pressure is obtained from a small 
pump. Some curiosity was excited by Mr. Lawrence Hill’s 
electro-magnetic steam engine governor for marine engines, the 
object of which is to prevent racing of the engines. Mr. Hill 
proposes to bore a jin. hole in the stern of the vessel near the 
screw, over which a small apparatus is fitted, which, according 
as the water is high or low in relation to the screw, cuts off or 
sets on an electric current. The current magnetises a magnet 
fixed in juxtaposition with the crank shaft. One arm of the 
magnet is connected with the throttle valve, and the magnet is kept 
back and the valve open so long as no current passes; but when- 
ever this takes place the poles of the magnet adhere to the 
revolving shaft, and the magnet is carried round for about one- 
sixth of a revolution of the shaft. It is then brought up by a 
stop, at the same time that the throttle valve isshut. The valve 
remains firmly closed until the contact is broken by the water 
covering the screw, when the magnet instantly falls back to its 
first position and opens the valve. The action of the governor 
is thus said to be instantaneous. 

The exhibits next attracting particular attention are models 
of Foulis’ hydraulic gas retort charger and stoker, which 
has been in use for a considerable time at the Glasgow Cor- 
poration Gasworks, Dawsholm, the inventor being the general 
superintendent of the corporation. Mr. Foulis has made various 
improvements upon the apparatus since he first set it to work. 
The principal objection to it originally was that it wanted an 
accumulator to sustain the hydraulic pressure, and this has now 
been got over, as it is found that a moderately-sized steam pump, 
with suitable air vessel, answers all the purposes of an accumu- 
lator. A flexible tube, which was formerly employed in con- 
veying the water to the machine, was expensive in itself, very 
costly in wear and tear, and clumsy and awkward to handle, 
but it has been replaced by an.arrangement of iron pipes, with 
simple and ingenious swivel joints, by means of which a traverse 
of about 100ft. is obtained for the machine, without the necessity 
of disconnecting it. In the original arrangement, the elastic 
stuffing of the gland of the valve-bar was also a constant source 
of annoyance and trouble, but it has been replaced by a novel 
arrangement of conical metal rings, which promises to work 
well, and effect a further saving in wear and tear as well as of 
time in repacking. The inventor, I believe, admits that it is 
only in large works that such a machine can be economically set 
up and employed. Four of them have been at work for some 
time in Manchester, and I understand they are also being intro- 
duced at the Beckton Station of the Chartered Gas Company, of 





London. The saving of labour effected by the apparatus is 
in launching with expedition, is made to serve the very purpose | gr 


eat. 

Handyside’s safety elastic disc railway wheel, manufactured 
by Krupp, Essen, and shown here by Messrs. Thomson, Sterne, 
and Co., Kinning Park, Glasgow, cannot be said to be an entire 
novelty ; but I notice it here for the purpose of recording the 
performances of one of these wheels (that exhibited) on the 
Caledonian Railway. The wheel has been run on that company’s 
system for half a dozen 's, covering, during that ; time, 
100,000 miles, and when taken into the workshop it was found 
to be quite perfect. ‘ ; 

the other exhibits were a very well finished engine, 
the sixth of its class, built by Messrs. Alexander Chaplin and 
Co., Cranstonhill Engine Works, Glasgow, expressly for use in 
very high class yachts ; one of the same firm’s patent distilling 
apparatus for sailing vessels; a number of Sir William Thom- 
son’s ingenious inventions; and a large array of mechanical 
appliances of various kinds, which contributed to make up quite 
an interesting exhibition. 








THE IRON AND STEEL INSTITUTE. 


THE Leeds meeting of this Institute will be held en mss, tory aed 
18th, 19th, 20th, 2lst, and 22nd. The following programme has just 
*Gfonday, September 18th. —8.0 ting of general council 
‘onday, 7" .—3.0 p.m., meeting of general coun 
at age Hotel, “4 4.0 p.m., formal general meeting for 


o ’ 
Tuesday, September 19th.—10.30 a.m., general meeting in the 
Civil Court, Town Hall, when the Mayor of Leeds will attend and 
open the proceedings. The council will present a list of their 
aahing aoe A selection of papers will be read and discussed, 
1 to 2.30, luncheon in the Victoria Hall, provided by the Local 
Reception Committee. 2.30, a meeting of the British Iron Trade 
Association will be held in the Civil Court, Town Hall, Leeds, 
under the presidency of G. T. Clark, Esq.,:Dowlais, During the 
afternoon those members of the Institute who do not wish to attend 
the British Iron Trade conference, will be able to visit the follow- 
ing works :—(1) Messrs. W. Nicholls, Joppa Tannery, leather 
works, (2) Messrs. J. and J. Flitch and son, leather works. (3) 
Messrs, Wilson, Walker, and Co., leather works. (4) Hargreaves 
and Nussey, woollen cloth manufactory. (5) Marshalls and Co., 
flax manufactory. (6) Hives and Tennant, flax manufactory. 

Wednesday, September 20th.—10.30 a,m., general meeting in the 
Civil Court, Town Hall, for the reading and discussion of oe 
1to 2.30 p.m., luncheon in the Victoria Hall, provided by the 
Local Reception Committee. In the afternoon the following works 
in the neighbourhood of Leeds will be visited:—(1) Messrs. 
Monk Bridge Iron Company, ironworks. (2) Messrs. J. Whitham 
and Son, ironworks. (3) Messrs, Taylor Bros. and Co., iron- 
works, (5) Messrs. S. T. Cooper and Co., ironworks. (5) Leeds 
Wheel and Axle Company, wheel makers. (6) Messrs. B. 
Mountain and Son, nail makers. (7) Messrs. Kitson and Co,, 
engineers. (8) Messrs. J. Fowler and Co., engineers. (9) Messrs, 
Tannett, Walker, and Co., engineers. (10) Messrs. Hathorn, 
Davis, Campbell and Davey, engineers. (11) Messrs. Fairbairn, 
Kennedy, and Naylor, machine and tool makers. (12) Messrs. 
Greenwood and Batley, machine and tool makers. (13) Messrs. 
Smith, Beacock, and Tannett, machine and tool makers. (14) 
Messrs. Josh. Buckton and Co., machine and tool makers. Full 
particulars will be given in detailed programme. 

Thursday, September 21st.—10.30 a.m., general meeting in the 
Civil Court, Town Hall, for the reading and discussion of papers. 
1 to 2.30 p.m., luncheon in the Victoria Hall, provided Y the 
Local Reception Committee. 2.30 p.m., the members wili proceed 
by special train to visit the Bowling and Lowmoor Ironworks. 
The fire-brick and sanitary tube works of Messrs. Joseph Cliff and 
Son, and W. Ingham and Sons, at Wortley, may also be visited. 

Friday, September 22nd.—This day will be devoted to the follow- 
ing excursions :—(1) To the Lincolnshire iron district, calling at 
Ardsley; (2) Kirkstall Forge and Abbey; (3) Monk Bretton 
Colliery, near Barnsley. Special programmes will be issued on 
Tuesday and Thursday mornings, and will be distributed at the 
entrance to the Town Hall, Valverley-street. 

Lists of papers and subjects for di ion :—Professor Green, 
** Geological Features of the Neighbourhood of Leeds.” G. Dove, 
jun., ‘‘The North Lincolnshire Iron District.” Henry Kirk, 
**Some Features of Revolving Puddling Furnaces and their Pro- 
ducts.” Bashley Britten, ‘*Glass from Blast Furnace Slag.” R. 
Howson, ‘‘On Welding Iron.” G. J. Snelus, ‘‘ Further Informa- 
tion as to the Use of Molten Iron Direct from the Blast Furnace.” 
(Discussion.) Jno. Jones, ‘‘ Technical Education in Connection 
with the Iron Trade.” 














FURTHER TESTIMONY TO THE VALUE oF Goop Iron Ralls, 
—In the discussion which followed the reading before the 
American Institute of Mining Engineers, of W. E. 0. Coxe’s essay 
on “The Manufacture and Endurance of Iron Rails,” the follow- 
ing interesting statement was made by J. Blodget Britton, 
of Philadelphia:—‘‘In order to ascertain the constituents 
of good and bad rails, with a view to publication, I 
addressed notes to the Pennsylvania Railroad Company, the 
Philadelphia and Reading Railroad Company, and the Philadel- 
phia, Wilmington, and Baltimore Railroad Company, and in 
response obtained a number of ples (short sections) of rails that 
had been in actual use, the histories of which were known. The 
were of all qualities, good, bad, and indifferent. The first bate 
received was, according to my recollection, from the last-named 
company. It included some of Welsh rails, originally laid, I was 
told, in the track of the Frenchtown and New Castle road in Dela- 
ware. Some of these rails have been in use for about 28 years, and 
others for 32 years, and when eventually taken up, after several 
removals, and being no longer fit for use, were found to be not 
broken, cracked, split, or crushed, but worn out by abrasion 
merely ; their tops were mostly smooth and their edges sharp. 
The iron in them was thought to be peculiar; it was supposed to 
be homogeneous ; each rail, it was believed, had been rolled from 
a single billet. In order to test whether this last was the case or 
not, the ends of several of the samples were filed straight off and 
polished, and then dipped for a short time in dilute nitric acid, 
and upon removal were quickly washed, wiped dry, and oiled, 
when the piling of the metal was readily seen ; the lines were fine 
and beautifully distinct; the welding was perfect. Of these 
samples one hundred and two analyses were made. The average 
amount of phosphorus found was about ‘32, the carbon, ‘06, a very 
little sulphur and some silica due to slag ; there would have been 
no silicon, I apprehend, after such repeated working as the iron 
must have h Practically there were no other impurities. The 
top part and bottom part of each sample were analysed separately ; 
there was some difference, but very little. Many of these Welsh 
rails, when taken up, were used, I was told, for making car wheel 
axles and bridge rods, so good was the iron found to be. When 
I came to examine some of the other samples, I was very much 
surprised. Portions from the top, the neck, and bottom were 
separately analysed. One sample from the Pennsylvania Railroad, 
if my recollection is correct, which claimed an excellent record, 
had upon the top a very cold-short iron, made, it might have been, 
from cinder pig ; in the neck, the constituents were quite different, 
indicating a bad iron, though tough; in the bottom the consti- 
tuents were again different. The examination of the samples 
were numerous and laborious, The conclusions arrived at were 
that a very good rail may be made from several very bad irons, if 
properly arranged ; that is to say, the top of the rail may be made 
of a hard, cold-short iron, which will give wearing quality, and the 





under part of the head, the. neck, and flange, of irons of different 
qualities, but possessing toughness,” : 
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RAILWAY MATTERS. 


PLANS are stated to have been matured by which a reduction of 
£2,080,000 will be assured in the cost of constructing the St. 
Gothard Railway. 


THE long engine runs adopted last winter on the New York 
Central and Hudson River —engines to go through between 
Buffalo and Albany, 300 miles—have resulted in a notable economy 
in locomotives, the company having been able to lay up forty-two 
of its stock of engines, notwithstanding a large increase of traffic. 
There are other considerable economies effected by it, as in fuel, 
saving heating up, cleaning, switching, &c. ; and the company are 
altogether satisfied of the wisdom of the change. It is not pleasant 
for the men, who are compelled to be away from their homes a 
much longer part of the time ; but the economy is such that there 
is no prospect that the practice will be abandoned for the old one. 


‘Tue Canadian Government have bound themselves to construct 
ashort line of railway on Vancouver’s Island, to build a wagon 
road, and to erect a line of telegraph—all in addition to the con- 
struction of the Pacific Railway proper, in consideration of British 
Columbia ting an extension of nine years’ time for the execution 
of the whole undertaking. The line of telegraph and m-road 
are, according to a correspondent of the Z'imes, being rapidly con- 
structed, and the surveys have been so far advanced that within the 
last menth or two the Dominion Government have issued a public 
invitation to capitalists to submit tenders for the construction of 
the whole, or large sections, of the Canada Pacific Railway. The 
only hitch which has occurred is in regard to the Nanaimo and 
Esquimalt Railway. The bill providing for the construction of 
that short road passed through the House of Commons during March 
of last year, but was thrown out in the Senate. 

A PAMPHLET called the ‘‘ Inter-continental Tunnel” has been 

ublished at Madrid, advocating the connection of Africa and 
Sastee by a tunnel under the Straits of Gibraltar. It is s ted 
that the tunnel should start from a point between Tarifa and 
Algesiras on the Spanish coast, and come out between Ceuta and 
Tangiers on the African side. The submarine of the tunnel 
would be only rine miles long, but with an incline of 1 in 100, The 
tunnels of approach would be — six miles long on each side. 
The maximum depth of the sea at this point is said to be 3000ft.; 
and, as a “crust” of 300ft. is to be left between the bottom of the 
sea and the arch of the tunnel, the latter will have to be 3300ft. 
below the level of the sea. The originators of the scheme are of 
opinion that the cost will not exceed £4,000,000 sterling, and they 
argue that, with this tunnel and that between Calais and Dover 
open, there would be an overland route from London to India, 
** without change of carriage,” if desired. 

Our railway extension question, says the Ceylon Times, is still 
under consideration by the Executive and Railway Commission, 
and, if we may believe what we hear, some time longer must ela) 
before the survey can be said to be sufficiently advanced to go for- 
ward to the Secretary of State. The Morotuwa Railway contractors 
are pushing on the work sey and satisfactorily beyond Mount 
Lavinia, at a spot where the foundations of a rather large bridge 
are now well advanced. No land has been as yet taken over at the 





other end, and no steps will be taken in the matter until the new 
Ordinanco has come into operation, when the progress of the 
remainder of the work will be very rapid. The continuation of the 
line to Panadura will be undertaken bythe railway engineer, as the 
work will consist of little more than ballasting and laying down of 
the sleepers and rails. From Panadura onwards to Caltura the 
work will | be placed in the hands of contractors. In consequence of 
continual heavy rains up-country, mishaps have occ on the | 
Nawalapitiya branch of the railway, causing some inconvenience | 
by the inte: ruption of traffic between Gampola and Nawalapitiya ; | 
they include the sinking of an embankment on this side of the 
fourteenth mile, on sidelong ground, and a smaller slip at the | 
fifteenth mile. Until recently trains have not run since the acci- , 
dent occurred, as the passengers, had they been transferred, would 
have had to walk round a distance of three miles in mud and rain. 
The Mahavilieganga has not been so high as now since 1872. 

In the case of the Radstock accident, the jury, after consulting | 
together for three hours, returned a verdict on Tuesday :—‘‘ That 
the said collision was caused by the criminal carelessness of James 
Sleep, who neglected before starting the down Bath train to 
exchange with Forscote the proper signals on the block instrument.” 
They further found that J. V. Jarrett, though not guilty of man- 
slaughter, was deserving of severe censure for sending forward the 
up relief train at a time when the down Bath train was overdue at his 
station, without first obtaining from the crossing agent at Glaston- | 
bury a distinct permission to do so. They further found that C. | 
E. Percy was deserving of severe censure for not having arranged | 
a crossing place between the up relief and the down Bath ial | 
train, he having distinctly taken upon himself the responsibility of 
providing for the crossing, and having not taken sufficient pains to | 
ascertain how the train was running after it left Evercreech Junc- | 
tion at ten o’clock, although he was aware that the down train had 
only left the Bath ticket platform at 10.48. They found in con- | 
clusion that the general superintendence of the line was open to the 
severest animadversions. e rules and the practices did not agree | 
with one another ; the servants employed were not efficient for the | 
duties required of them ; discipline was not maintained ; and the 
traffic generally was worked under conditions in which the safety | 
of the public could not be expected to be secured. The jury, how- | 
ever, refrained from making suggestions for improvements in the 
working of the line, on the ground that this subject was already in | 
the competent hands of Captain Tyler. Mr. Jarrett, the station- | 
master at Radstock; Mr. Percy, crossing agent; and the boy | 
Hillard were censured by the coroner; and Sleep was committed 
for trial, but admitted to bail. 


THE Springfield, Mass., Republican of August 16 says :—‘‘ Mr. 
John McFethries, eleven years master mechanic of the Kursk, | 
Charkoff, and Azof Railroad in Russia, has returned to Springfield 
with his wife, and gives interesting facts about Russian railroading. 
This road is a single-track concern, 500 miles long, running from 
Kursk to the port of Taganrog on the Azof Sea. e gauge is 5ft., 

‘with an equipment of 225 passenger and 3500 freight cars, 200 
engines, and four locomotive and repair shops, with from 1500 to 
2000 emgloyés, according to the season. Only 46 engines are of 
American make, from the Grant Works at Paterson, N.J., and the 
coaches, of continental manufacture, are peculiar in pattern, 
opening at the ends, with a middle aisle as here, but only 34ft. long, 
and, instead of having four or six-wheeled trucks, three single 
wheels on each side of the car are attached directly to the car 
string-pieces, equi-distant, and not connected with each other. 
Four wheels suffice for a freight car. American coaches are almost 
unknown, only one car, a Pullman, from England, having been run 
over the road on an exhibition trip. But palace cars are liked by 
the authorities, and Mr. McFethries thinks they will be soon in use, 
though the royal family may for a time monopolise them. The 
Kursk, Charkoff, and Azof road, while nominally a corporation, is 
really run by one Pollykoff, a Russian ‘Tom’ Scott, controlling 
1500 miles of road, and never letting-on about net earnings, pub- 
lishing only gross earnings, which, for this road, are roughly 
estimated at 6,570,000 of roubles, about 4,927,500 dols. The daily 
passenger traffic is about 1500, ‘The daily w: of mechanics vary 
from 60 copecks to 14 roubles, or 45 cents to 1 dol. 12 cents in our 
own money, while labourers get but 40 to 50 copecks, and wages are 
paid, not in coin, but in greatly depreciated paper money. Of 
politics, mechanics are kept in the dark, and they fnew better than 
to seek illumination. Not long since, 18 men at the Harkoff repair 
shops, together with 40 university students, were wanted by the 
secret police for holding covert political meetings, and where the 
unfortunates afterward went, the Lord only knows. However, as 
long as railroad men let the political machine alone, they find 
Russia a reasonably free country. But secret caucuses, whether for 
eee primaries or other political sports, are regarded by the 
vernment with an adverse eye, just at present.” 





_ water, and thus rendered 


NOTES AND MEMORANDA. 


OrprnaryY London gas requires to combine with about 6} times 
its own volume of atmospheric air in ordzr to be completely burnt. 
It will not combine with more, but if it gets —_ then part of the 
gas which could not find enough of oxygen will escape only par- 
tially burnt, in a condition very injurious to health. 

DunGan NEwLAND’s alum process for the purification of sugar 
liquors, consists in adding alumina sulphate to the sugar liquor of 
38 degrees B, in pronortion sufficient to form alum with the potash 
present, stirring thoroughly, allowing the alum to settle out and 
running off the liquor. To get the proportion of potash present a 
weighed sample of the syrup is incinerated with H, SO,, 
subtracted, and 0°4 of the remainder is reckoned as potassium, 
parts of alumina sulphate is required, or one part of potassium. 

THE e: of English paperto the United States has diminished 
from 35,593 cwt. in 1873, and 14,137 cwt. in 1874, to 7595 ewt. in 
1875; and its value was only £25,341 in 1875, against £46,407 in 
1874, and £96,105 in 1873. The American exports of paper and 
eer for the year ending June 30th, 1874, were Rane’ at 
652,612 dols., and for 1875 at 740,233 dols., or a ditter.uce of 
87,621 dols., in favour of our own trade, notwithstanding alla :pres- 
sion, Our imports of printing and writing paper for the same 
periods were valued at 391,281 dols, in 1874, and 47,881 in 1875, 
making another difference in favour of domestic manufacture, of 
343,400 dols, 

Evrore produces annually about 152,000 cwt. of glycerine calcu- 
lating it all as of 28 B, uction, distributed as follows :—France 
60,000 cwt. ; Austria, 20,000 cwt. ; Russia, 20,000 cwt. ; Germany, 
1d,000 cwt. ; Belgium and Holland, 15,000 cwt. ; England, 10,000 
ewt. ; Italy, 5000 cwt. ; Spain, 5000 ewt. ; Scandinavia, 2000. The 
German refiners take some 60,000 cwt. of this product, which yields 
about 50,000 cwt. ; refined and distilled glycerine used as follows :— 
Exported, 10,000 cwt. ; soap and perfumery manufacturers, 10,000 
cwt. ; texile industry, dyeing, printing, tanning, &c. 10,000 cwt. ; 
manufacturers of dynamite, 60U0 cwt.; pharmaceutical purposes; 
6000 cwt.; filling gas meters, 1500 cwt.; printing books, 1500 
cwt. ; other purposes, 5000 cwt. 

ProressoR CHAPMAN, of University College, Toronto, says that 
the object of the saltness of sea water is to regulate evaporation. 
If any temporary cause raises the amount of saline matter in the 
sea to more than its normal value, evaporation goes on more and 
more slowly. If the value be depreciated by the addition of fresh 
water in undue excess, the evaporating power is the more and more 
increased. He gives the results of various experiments in reference 
to evaporation on weighed quantities of ordinary rain water and 
water holding in solution 2°6 per cent. of salt. ‘The excess of loss 
of the rain water compared with the salt solution was for the first 
twenty-four hours 0°54 per cent., at the close of forty-eight hours 
1°46 per cent., and so on in an increasing ratio. 


A COMMITTEE of the National Society of French Architects has 
just presented a report to the council upon the nature and proper- 
ties of General Scott’s selenitic cement. The report, which 
is very voluminous and exhaustive, appears in the last issue of 
LT’ Architecte, and proclaims the invention to be one of great import- 
ance. The discovery is likened to that of Smeaton, the engineer of 
Eddystone Lighthouse, who was the first to point out the true cause 
of hydraulicity in limes and cements. The records of numerous 
tests and experiments are given and a comparison of the cost of 
mortar composed of lime and selenitic cement, and concrete made 
from Portland cement and _selenitic cement is, in each case, greatly 
in favour of the latter. The gain in strength also when a suitable 

ime is made selenitic over the same lime used in the ordinary way 
(even with half the quantity of sand) is very remarkable. The 
action of the sulphate of lime employed by General Scott is shown 
to be purely physical, but the set of the cement is described as differ- 
ing from that of every other similar material. The report is signed 
by the president of the society, M. Viollet-le-Duc, and several other 
eminent French architects. 

Pror. Lampapius, of Freiberg, concluded that at a certain 
low temperature of fusion, the metallic impurities present in the 
more easily fusible metals would separate, partially as such, and 
partially as definite, crystalline compounds, and float in the 
fused mass, from which they could be removed by filtration. 
Experiments by him in this direction were so far successful that the 
expected definite compounds were found = the filter, but the 
metallic filtrate was still very impure. ‘he filter was made of 

uartz-sand, slag, &c., which was not wet by the molten metal. 

urter, however, according to a communication by him, in trying 
to adapt this principle to the purification of Bohemian tin, on a 
commercial scale, sought for material for a filter, which would be 
wet by the metal to be purified, without being dissolved init. Iron, 
with its comparatively high temperature of fusion, and its adhesion 
for tin, as manifested in the tinning of iron, was employed for the 
filter. Five hundred strips of tinned iron, as thin as paper, about 
0°6 of an inch long, and one-fourth as broad, were packed tightly 
in a square iron frame, by the aid of wedges, and the frame was 
then luted into a suitable opening in the bottom of a graphite cru- 
cible. The tin melted in a second crucible was allowed to cool 
until the separation of fine crystals on the surface was noticed, and 
the thickening metallic mass was then poured into the filtering 


| crucible, when the still fluid, pure metal, passed through, and 


a pasty magma was left, in whichiron, arsenic, and copper, concen- 
trated toa great degree, were found combined with tin, while the 
filtered tin proved to be almost chemically pure. Fifty hundred- 
weight were purified in the crucible described. Other forms, and 
other materials for filters, are suggested, and other possible appli- 
cations of the method, as in the separation of silver from lead 
containing the former metal. 


Mr. Frink states in the ‘Proceedings of the California 
Academy of Sciences,” that, in order to ascertain, if possible, “‘ the 
cause of the sound that is produced by the musical sand from Kauai, 
presented to the Academy at a former meeting, I investigated its 
structure under the microscope, and I think the facts I have 
ascertained fully explain the manner in which the sound is pro- 
duced. As the grains of sand, although small, are quite opaque, it 
was necessary to prepare them so that they should be sufficiently 
transparent to render their structure visible. This was effected by 
fastening them to a glass slide and grinding them down until one 
flat surface was obtained. This surface was then attached to 
another slide ; and the original slide being removed, the sand was 
again ground down until sufficiently transparent. The grains were 
found to be chiefly composed of small portions of coral and appa- 
rently calcareous sponges, and presented under the microscope a 
most interesting object. They were all more or less perforated 
with small holes, in some instances forming tubes, but mostly 
terminating in blind cavities, which were frequently enlarged in 


. the interior of the grains, communicating with the surface by a 


small opening. A few foraminifere were also met with, and two 
or three meg of what appearéd to be a minute bivalve shell. 
Besides these elements, evidently derived from living beings, the 
sand contained small black particles, which the microscope 
showed to be formed principally of crystals of nepheline and 
magnetic oxide of iron, imbedded in a glassy matrix. ‘These were 
undoubtedly volcanic sands. The structure of these grains, I think, 
explains the reason why sound is emitted when they are set in 
motion. The motion against each other causes vibrations in their 
substance, and bya ore Be the sides of the cavities they con- 
tain ; and these vibrations ing communicated to the air by the 
cavities, under the most favourable conditions for producing 
sound, the result is the loud noise which is caused when any large 
mass of sand is set in motion. We have, in fact, millions upon 
millions of resonant cavities, each giving out sound which may 
well swell up to resemble a peal of thunder, with which it has been 
compared; and the comparison—I know from others who have 
heard it—is not exaggerated. The effect of rain in preventing the 
sound is owing to the cavities in the sand becoming filled with 


ble of originating vibrations,” 





MISCELLANEA. 


TuE following English exhibitors have received the gold medal at 
the Brussels Exhibition :—The Royal National Lifeboat Institution, 
we in Sir William Hall, and Messrs. Saxby and Farmer, of 

mdon. 


OnE of the 1, + castings ever turned out in Wales has just 
been completed by Messrs. White and Challingsworth at the 
Britannia Foundry, Pontymister. It was a bed plate for a new 
steel mill for the Panteg Steel and Engineering Company (Limited), 
and weighed about 20 tons. Great care had to be exercised in the 
transit of so heavy a casting, and the special train that conveyed it 
from Pontymister to Panteg was under the personal management 
of Mr. Boucher, the railway company’s traffic manager. 


Unprer the Thames Valley Drainage Act, the commissioners 
are re-constructing the bridge over the river Ray, at Islip, Oxon, 
The bridge is the property of the Ecclesiastical Commissioners, and 
it was considered unsafe for — traffic, and had been indicted. 
The Ray is one of the rivers that will probably be improved under 
the powers of the Thames Valley Drainage Commissioners. The 
two commissions therefore united in contributing to the cost of re- 
erecting it. The works are in rapid progress under Mr. Grantham’s 
—— ; Mr. Maxwell of Plaistow, Essex, being the con- 

actor. 


ALTHOUGH it was possible to repair the ruptured boiler on board 
the Thunderer, it has been determined to remove it bodily, and 
Messrs. Humphrys and Tennant, the contractors, will replace it by 
a newone. The plates will be manufactured and fitted at ther 
works at Deptford, and will then, to avoid taking up the decks, be 
put together in the stokehole of the ship. The “‘ sentinel valve,” 
which was suggested as a precautionary means against the explo- 
sions of marine boilers by Mr. Lavington Fletcher, the assessor at 
the late inquiry, is to be generally adopted on board ships of the 
Thunderer class, 

THE contractors for the engines for the Téméraire, Messrs. 
ame ge Tennant, and Co., are now getting them on board that 
vessel, which is being completed for sea in the repairing basin at 
Chatham Dockyard. The engines will be of 7000-horse power, and 
will be similar in make to those supplied by the same firm to the 
Thunderer, the Alexandra, and other large ironclads in the navy. 
The work generally on board the vessel is progressing very rapidly, 
and in all probability she will be ready for sea early in the ensuing 

ear. The plating on the barbette towers is now complete, the 

eavy plates having been lifted into position by means of the power- 
ful steam crane. Her lower masts, which are of tubular iron, have 
likewise been placed in position, and the rigging of the vessel will 
be — with. Some 600 or 700 men are engaged upon the 
vesse 


PRESIDENT J. D. RUNKLE’sS recommendation that the Russian 
system of shop instruction be introduced in the Massachusetts 
Institute of Technology has been adopted by the corporation, and 
the erection of a building was authorised, which has already been 
begun, and will be completed about the middle of this month. A 
part of the building will be devoted to a series of shops for class 
instruction in the use of tools and foundry work. These shops will 
be furnished with benches and tools as fast as the plans can be 
matured. The shops for instruction in metal working will be a 
filer’s shop, a forger’s shop, a turner’s shop, and a foundry. The 
shops for wood work will be a turner’s shop, a joiner’s and pattern- 
maker’s shop, and a stucco and bricklayer’s shop. The building is 
large enough to test thoroughly the system of instruction. 


A CORRESPONDENT of the Pall Mall Gazette, writing from Berne, 
states that the conference about the St. Gothard tunnel did not 
last long. Early in the morning of the 5th inst. Signor Depretis, 
President of the Italian Ministry, accompanied by the Prefect of 
Milan and Signor Massa, director of the Italian railways, arrived at 
Goeschenen, where they were met by M. Welti, President of the 
Swiss Confederation, M. Anderwert, Federal Councillor, M. Pioda, 
the representative of Switzerland at Rome, and M. Koller, inspector 
of the St. Gothard tunnel. After they had paid a visit to the 
works, Signor Depretis expressed his satisfaction at finding them so 
far advanced, and intimated that Italy is prepared to continue her 
financial support upon the condition that all works not abzolutel 
necessary for piercing the main.tunnel itself shall be pbaglioned. 
He also pointed out the necessity of proceeding with the utmost 
possible economy. The result of this first conference seems to be 
that Italy attaches importance cnly to the piercing of the tunnel 
properly so-called, and that she will give no help to the construc- 
tion of the branch lines and tunnels and the connecting lines which 
were projected in large numbers by Switzerland, thus following the 
example already set by Germany. 


THE pneumatic tubes recently laid down in New York by the 
Western Union Telegraph Company were opened for business on 
July 18th, and before four o’clock in the afternoon 1200 messages 
had passed through them. The tubes connect the main office with 
the branch offices at the stock exchange, in Broad-street, and at 
the cotton exchange, in Pearl-street. The message is encased in a 
sole-leather tube, covered with felting, about six inches long, like 
an ordinary leather dice-box, but with a broader flange of felting at 
one end, which fits tight in the brass tube. The other end is open 
for the reception of the rolled-up message, save that a broad elastic 
band holds the contents in place. Each tube can be made, at will, 
either a receiving or sending tube. Each has two valves, regulated 
by stop-cocks, by means of which the air is turned on or exhausted. 
The time of the transmission of a message is twenty-five seconds. 
The brass tube run down to tho basement, and thence three feet 
under ground down Broadway, where one turns into Wall-street, 
and thence to Broad and the stock exchange, and the other by way 
of Maiden-lane, to Pearl-street and the cotton exchange. At the 
point where the brass tubes enter the basement from Broadway are 
iron pipes laid above them, through which the Western Union 
Company will lay their wires, encased in gutta-percha, for the sub- 
terranean service that they intend to substitute for the wires that 
now stretch along the telegraph poles in the streets of New York. 
Tubos are soon to be qquemet to the produce exchange, and ulti- 
mately to the Fifth Avenue Hotel, and to all the important points 
in the city at which the Western Union has its principal agencies. 


THE six gunboats—the Medina, Medway, Sabrina, Spey, Tay, 
and Tees—which are being constructed at Jarrow by the Palmer 
Shipbuilding Company, and which will be sent to Portsmouth to 
be completed for sea, are of a very novel design. They are inter- 
mediate between the vessels of the Mallard and the Snake classes. 
Their displacement is 386 tons, and their engines, which will drive 
twin screws, are constructed to work up to 310 horses. Their 
breadth of beam as. compared with their length is enormous. The 
latter is 110ft. and the extreme breadth 34ft. Being intended for 
service in the China and other rivers their draught is very little— 
5ft. Sin. forward and 6ft. aft., while, to provide against the diffi- 
culty of turning they are provided with bow as well as stern rudders, 
the principle having been found to work well when tried upon the 
Cuckoo at Portsmouth. They are built entirely of iron, but the 
are fitted with a false wooden keel, and are moreover cased wit 
wood from bilge to bilge, with an outer sheathing of zinc. In mid 
section they present the shape of an elongated oval, the sides of the 
hull projecting several feet beyond the stanchion bulwarks, The 
steam for the engines will be furnished by two boilers separated by 
a bulkhead having a watertight door. The boilers are placed longi- 
tudinally along the ship instead of transversely, so that more room 
is provided for the stokers. This plan also secures the maximum 
of comfort and ventilation. The bunkers are situated on either 
side within the wing bulkheads, and possess 1 storage capacity. 
The gunboats will carry three revolving 64-pounders, two at the 
bows, protected by a topgallant forecastle, and one at the stern. 
Each will also carry two Gatling guns at the waist. ey wi 
have oar masts with a fore and aft rig, and will carry about forty 
men eac 
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AMERICAN DOUBLE-JAW VICES. 





Tue accompanying drawings illustrate another of the ingenious 
inventions of American origin. The figures are expressive enough 
of themselves when viewed by a mechanical eye. We may, 
however, just say that instead of the inner jaw being a fixture 
on an arm and the outer jaw being hinged or held by a spring at 
the bottom, the double jaws are both carried each on an arm, 
the one within the other. Thus the jaws may be completely 
reversed, so that a smooth face or a roughened face may be 
uppermost for use according to the character of the metal or 
wood being operated upon; or the article being worked may be 
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| kept in a parallel position with the faces or edges of the jaws, 


and thus be held firmly, while the article itself may be placed at 
any angle to suit the hand of the artist or mechanic. These are 
advantages which are so obvious that they need no recommenda- 
tion. Fig. 1 shows the jaws in an exact upper and lower posi- 
tion, while the dotted lines and arrow show the way in which 
they may be partly turned or entirely reversed. Fig. 2 in 
section shows the manner in which the jaws are carried, both as 
regards the outer jaws F and the inner jaws A, and the way 
both may be turned together on the main arm G, as inserted in 


S 


the cylinder D, Fig. 3 is a section of the collar on the main 
arm at B, the perforations being for the reception of a pin, which 
is held to its place by a small spiral spring. When this pin is 
left to itself the jaws are perfectly rigid, and by withdrawing 
the knob E on Fig. 1 with one hand the jaws may be set to any 
angle or turned completely round with the other. These vices 
are readily fastened to a bench by a top attachment as shown in 
Fig. 1. The arrangement is specially applicable to the smaller 
class of vices. The invention is being introduced by Mr. J. G. 
Rollins, Old Swan Wharf, Upper Thames-street. 
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SIDE ELEVATION 





THE use of portable winding and sinking machines in col- | 
liery and other mining work has extended enormously within | 


the past few years, and a considerable number of different 
degigns for engines of the kind are familiar to engineers. In 
many instances these engines are too expensive or too complex 
to suit the purpose of owners of small pits, such as may be met 
with at almost any town in the “ Black Country.” The engine 
which we illustrate in the accompanying engraving has been 
introduced into Staffordshire by Mr. Alexander Smith, C.E., of 
Castle-street, Dudley, with considerable success, on purpose to 
meet the requirements of small mine owners. 

The boiler and steam winch are combined as shown, and when 
pumping gear is required it can be easily worked with the rest 
of the machinery. No attempt has been made at refinements of 
design, either in the engine or the boiler. Mr. Smith’s object has | 
been to produce at a moderate price a safe and reliable appa- 
ratus, which may be safely entrusted to the care of a “Black 
Country ” fireman, and in this, we believe, he has been quite 
successful. It is a mistake to suppose that a market exists only 
for the best type of engines. That which is the best for a 
woollen mill would be by no means the best for the pit’s mouth, 
and something may be learned from Mr. Smith’s unpretentious 
design which is worth knowing. 








AN AMERICAN ON THE CENTENNIAL.—The average Philadelphian 
is thoroughly disgusted with the Centennial, and is almost as 


| anxious to see it fold tent and steal away, as he was for its coming. 


Thousands lost money in it, and very few have earned anythin 
but experience. Saloon-keepers took out no less than four hun 
licenses for beer saloons, and paid from 500 dols. to 9000 dols. rent. 
I know one man, an operative in a machine shop, who had, by rigid 
economy, saved 2000 dols.; this little hard-earned fortune he 
invested in a saloon near the Centennial grounds, and has lost it 
all, and is, besides, deeply in debt. His isbut the history of almost 
everyone who has attempted, in any way, to make a speculation of 
the Centennial. The attendance has not been one-third as large 
as was expected, and those who attend spend no more money than 
is necessary. By far the largest daily attendance last week was on 
Thursday, the day of the ascension of the great balloon. The cash 
admissions were 27,000, or 13,500 dols. There are influential parties 
here who seriously urge the propriety of placing the Exposition, in 
a certain sense, under the management of some great showman, 
like Barnum. The balloon success has given them an idea. It is 
said the show must be popularised, that it has been advertised 
sufficiently ; the press has heralded its magnificence until there is 
not a man, woman, or child in the country that is not by hearsay 

uainted with its wonders. You will see that these dear old 
Philadelphia Quakers have not yet given up the hope of making it 
pay—they are not able to appreciate it in any other light.—Corre- 
spondent of the Sutro Independent, 





N EW’S IMPROVED TOOL HOLDER. 


THE accompanying engraving shows a novel form of tool 
holder, now being introduced by Messrs. New, of Nottingham. 
Figs. 1, 2, 3, and 4, show different views of the same tool, the 
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cutting bit being dispoued in different positions. The tool is very 
; simple. It consists of a square bar with a socket in the end, in 
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| which the cutter is secured at angles which may be varied within 
| reasonable limits at pleasure. The bit is fixed by a wedge, 
which is held in place by a screw clamp, as shown. 
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New INDUSTRY ON THE WEAR.—We are glad to announce that a 

+ part of the Wreath Quay property which has lain idle for so 

ong has been opened by a new firm who have adopted the name of 

the Wreath Quay Engine Company. The river bed has been 
lowered and levelled by them so that now steamers of ordinary size 
can lie alongside the quay afloat at high water, and high and dry 
at low water, thus offering great facilities for examining and effect- 
ing the requisite repairs to the hull or machinery, for which pur- 
pose a —_ and powerful crane has been erected, so as to be 
specially adapted for lifting screw propellers. A carefully selected 
number of machines for general purposes have been fitted under a 
very commodious shed on the quay; it also covers a large store- 
house in which it is intended to keep a good stock of every descrip- 
tion of stores, either for maintenance or repair of steam and sailing 
vessels, On Monday morning the s.s. Luneburg was hauled along- 
side the quay and safely beached, and on Thursday morning was 
sent off again to her loading berth, after having had a new pro- 
peller fitted and machinery generally overhauled. The opening of 
these works will, it is believed, prove of great convenience to all 
vessels trading above the bridge, and as the proprietors intend to 
undertake sufficient new work to keep together a good staff of 
efficient workmen, there is no doubt that ship and machinery 
owners will find these works especially convenient for their require- 





ments.—Worthern Echo. 
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MACHINE FOR SCREWING AND TAPPING ARMOUR-PLATE BOLTS. 


MESSRS, D, NEW AND CO., MOSCOW WORKS, NOTTINGHAM, ENGINEERS, 
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Tus machine will forma complete thread on a bolt or nut of 
any size specified, at one operation, without any return traverse ; 
but with quick hand return to the saddle by rack and pinion ; 
the dies can be opened and closed simultaneously and instanta- 
neously by a hand lever. These machines were first designed 
for her Majesty's dockyard, Portsmouth, for the purpose of 
screwing armour-plate bolts and tapping the nuts for them, 
The machine consists of a strong bed, headstock, brackets and 
feet, cast in one piece, so as to ensure firmness and rigidity ; the 
semi-circular trough form of bed is carried up full to the flats, 
which gives great strength to resist the lateral strain ; the trough 
catches all liquid and cuttings. The saddles carry a cutting- 
head disc, fitted with three dies connected each by a steel link to 





a separate adjustable setting bar, all secured to the outer ring of 
the disc, so that when cutting the dies are perfectly rigid ; they 
can be opened and closed simultaneously and instantaneously, 
whilst the machine is in motion, by a hand lever and worm 
working into a quadrant, cast on the outer ring of the disc. The 
cutting head is cast with the saddle, which makes it very firm 
and compact ; the front part is formed into a nut-holder, the 
back part carrying the dies. 

For armour-plate bolts the saddle is also supplied with an 
ordinary slide rest, arranged with a former-bar attachment 
guiding the rest when traversing, so as to turn the counter-sunk 
bolt head after the bolt has been screwed, but without at all 
interfering with the die-disc—the action being quite independent; 





the saddle is traversed self-acting by a back shaft when shaping 
the head of bolt. The bolt is, carried between centres, the fast 
headstock spindle being provided with a driver to screw on the 
spindle nose, suitable for holding a square forged-on bolt-head 
for driving it ; the square can afterwards be readily cut off with 
slide rest tool. The loose headstock is provided with a special 
device for instantly cramping it in any position on the bed in 
true alignment with the fast headstock ; it has an adjustable 
shoot, worked by a screw and hand-wheel, with improved cramp- 
ing motion, to ensure its central position. The dies are adjust- 
able for re-cutting by means of the set screws, economising the 
use of the die steel. The tool we illustrate is one of the largest 
of the kind ever made. 








SECTIONS OF THE 81-TON GUN. 


STEEL BLOCK AS RECEIVED FROM CONTRACTOR 
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HOW THE 80-TON GUN WAS MADE. 


Tue following description of the manufacture of the 
80-ton gun taken from a paper written by Major Mait- 
land, R.A., the Assistant Superintendent of the Royal 
Gun Factories, for the last number of the “ Royal 
Artillery Institution Proceedings,” will be interesting to 
many of our readers :— 


* 

The preparation of this vast piece of ordnance—weighing more 
than twice as much as any previously made for service—may be 
divided into two parts ; one being the actual making of the gun, 
the other the enlargement of lathes, the raising of roofs, the 
strengthening of cranes, bridges, and railways, with many other 
alterations which will readily suggest themselves. Besides these 
important points, there remain to be taken into account the pro- 
jectiles and the carriage, while. the powder question requires 
further consideration and experiment. 

It will be best to begin with the gun itself. Those familiar with 
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[aes certainty of soundness and ease of manipulation, both the 
reech-piece and the C coil were made in two pieces, which were 
welded together, end to end; care being taken that the weld of 
the breech-piece was not inconveniently near that of the C coil. 

The sketch appended gives a clear idea of the successive processes, 
and the table A shows the weights of the forgings, both in the 
rough and after finishing. It will be noticed that the total amount 
of iron used is twice that of the gun. This waste is due to the 
necessity for turning off the surfaces and ends of the coils, so as to 
obtain a fine clear metal, free from flaws, The metal turned off is, 
off course, used agai 


again. 
Table A.—Detail of Weight of Material for 80-ton M.L.R. Gun. 








the heavy ordnance of our service will have noticed that of late 
years the thin coils and many-stepped outline belonging to the 
earlier models of the Armstrong system have ually given place 
to the bolder curves and massive coils of what is known as the 
** Fraser ” construction. The change has resulted in greater 
strength, endurance, and economy ; and, as will be seen later on, 
these qualities, as far as yet tested, have been amply realised in 
the 80-ton gun. 
The interior of the gun is formed by a solid-ended steel tube, 
1 from Messrs. Firth, of Sheffield. The manufacture ef 
these tubes is, to a certain extent, a speciality. Without entering 
into the various controversies always going on re ‘ing steel, it 
may certainly be affirmed that no other firm in England has suc- 
ceeded, bhp the present time, in turning out the magnificent 
steel blocks required for our manufacture. That for the 80-ton 
gun weighed 164 tons, and no flaws can be detected init. The 
material used is entirely that known as crucible steel, being melted 
in about 240 small crucibles, whose contents are run into a |: 
mould. The process is very expensive and eminently unscientific 
—having, indeed, nothing to recommend it but its success. This 
ae has, however, doubtedly been attained by Messrs. 
irth. 
It is not requisite for me to describe minutely the details of the 
manufacture of our ordnance ; I will merely indicate the successive 
processes of building up the 80-ton er the rear end of the 
steel tube is shrunk a very powe coil, called the breech-piece. 
This is made of a single bar, 12in. thick from inside to outside, 
hammered, rolled, and coiled—forming a cardinal point in the 
mode of construction. The cascable is next screwed in, so as to 
abut firmly against the solid end of the tube, and the B coils are 
then shrunk on into their places. The ponderous C coil, posta. | 
the trunnions, comes last, and is in truth a marvellous piece o 
foi . It was made of two coils—one outside the other—and 
was 18in. thick, These coils were welded together under the 
40-ton hammer, It should be stated that, in order to obtain 

















J 
se! Finished 
Weight 
Name of Bize of Weight of ob-iron’ used weight 
piece, bars, Py bars. in gun, of parts of 
» gun, 
tons. ewt. qr. |tons. cwt. qr./tons. ewt. qr. 
A tube (steel) ite . = : 7 ‘ 16 10 0 7 138 0 
x10X 
Breech piece { hisciose et a ta ot 29 8 0| 17 100 
Cascable 64x68] 86 170 0 19 0 
64x 5 
1Beoil.. % fig 86 6 9 ot 27 6 0 13 8 0 
Hs 192] 14 8 0 
. x6}x53] 30) 2 5 0 
2Beoil .. + tabs tod g2} 2 4 o} 6 50| 4380 
7 x6 <5 | 31 1160 
74Xx6 x53, 60] 4 2 2 
Btube.. .. tee teal on ae Be ae ee $8 8 0 
6 X44x 
Trunnion ., ng “ - _ 18 00 _ 
x ore 12 19 2 
Cooll .. .. {s X64X53173 | 12 19 2 57 19 0 Bt 56 0 
94X8}X7 |300 | 32 0 
164 16 1 | 81 6 0 

















The now well-known principle of shrinking on the successive 
layers affords very great additional strength to the system, since by 
its aid the strain of the discharge is transmitted to the very exte- 
rior of the gun, which thus adds its quota to the resistance. The 
efficacy of the shrinking process is well shown by the measure- 
ments taken of the interior of the gun during manufacture. Thus 
the shrinkage of the powerful coiled breech- caused the bore 
to contract ‘020in., and the compression of massive outer coil 
eo trunnions was so great that it was transmitted wy © 
hed h-piece, aud caused a further contraction of 023in. in the 

re. : 

was so adjusted that the maxim’ 


The shrinkage um contraction 
pair took place at a + 32in. from the end of the bore, and 
ly died away in each direction towards breech and muzzle. 

us the pressure of the gas—which is greatest in the powder- 
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chamber and for a short distance in front of the base of the shot— 
was directly transmitted to the outer or C coil, the great strength 
and thickness of which form an important point in the system. It 
often happens, on firing a new gun, that the shock of discharge 
permits the atoms of the material to shake themselves, as it were, 
and to settle down more comfortably. This sometimes results in 
the shrinkage of the outer coils taking increased effect on the steel 
tube ; but more usually the steel tube fits its exterior better to the 
interior of the coils, or perhaps slightly compresses their nearest 
particles, so that a small expansion enstes. Before enumerating 
and describing the experiments made with the 80-ton gun, it will be 
convenient to finish this part of the subject, and to draw attention 
to the table (B) of measurements here given. The figures represent 


Table B.—Showing Horizontal Measurements of the Bore of the 








80-ton Gun, 
Before After 
Inches from After firing 
shrinking on | shrinking on 
muzzle. outer coil. outer coil. 21 rounds. 
in, in. in. in. 
190 14°498 14°498 14°498 
196 14°498 14°498 14°498 Contraction. 
202 14°498 14°495 14°494 *Ocl 
208 14°498 14°494 14°493 001 
214 99 14°495 14°494 001 
220 14499 14°494 14°492 002 
226 14°499 14°490 14°490 nil. 
Expansion 

282 14°500 14°488 14°489 001 

14°500 14°482 14°484 002 
244 14°499 14°480 14°481 001 

14°499 14°476 14°480 "004 
256 14°499 14°476 14°478 *002 
262 14°500 14°480 14°481 “001 
268 14°50) 14°483 14°484 001 
274 14°495 14°481 14481 nil. 























Nore.—The vertical measurements are almost identical with those 
given above. 


the diameter of the bore at short intervals taken horizontally, 
before and after the shrinking on of the outer or C coil. To the 
compression given must be added that of the breech-piece, which 
was put on before the interior of the tube was “ finish-bored.” 
This compression reached its maximum of ‘02in. at from 240in. 
to 270in. from the muzzle. The gun, after firing twenty-one rounds, 
exhibited, as shown by the table, a slight contraction in front of 
226in. from the muzzle, and a slight expansion in rear of this 
point, both being so small that the bore may be said to be practi- 
cally —ae isos thus the Prager os ie pang ep i — their 
power of promptly boone | up the on the \ 

It may bey remar ed that the object of the tube is not so 
much to afford transverse stre’ as to furnish a good and 
i le surface. In fact, the Woolwich guns are constructed 
to stand with safety, even if the tube should split. 

It will be observed that I have hitherto omi all refer to 
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the relation between the expected strain of the discharge and the 
thickness of the various layers of metal composing the gun. The 
fact is that no really trustworthy data exist for accurate calculations 
on this point. The time during which the maximum pressure is 
exerted is ex 


ingly small, and the rate at which the strain is 
taken up by the coils is altogether unknown, while experiments on 
masses of sufficient to give practical results would be enor- 


mously expensive. calculations do exist, but I confess that 
aimee po much faith in any of them ; believing that, as a plain 
matter of fact, the real limit to the power that can be got out of a 
gun of the present construction, when suitable powders and shot 
are employed, lies in therecoil. I mean that we can increase the 
el and weight of projectile of our guns, boring them up if 
req’ till no carriages can be made to stand the shock, and that 
therefore a certain weight is necessary. It is obvious that, in any- 
thing so risky as a gun, such weight as must be carried should 
so disposed as to strengthen the piece to the utmost, even though 
iti mse should be thereby incurred. i 

prudence demands this, and hence I do not consider the possession 
of a true theory of the relation between strain and dimensions to be 
at present of very great practical importance, though I fully admit 
its interest from a scientific point of view. 

It was thought desirable, in order to obtain as much information 
as ible, to bore the 80-ton gun to 14}in. in the first instance, 
and to increase the calibre by half an inch at a time till the full 
size of 16in. should be reached. It is anticipated that, by carry- 
ing on experiments at each stage, much valuable knowledge 
relating to the behaviour of powder and the manufacture of heavy 
projectiles will be acquired. 

e = was ready, in its 14}in calabre, for firing early in 
Sept., 1875, having taken just eighteen months to complete. Of 
this time, sev months were occupied by the necessity for 
enlarging various parts of the plant in the Royal Gun Factories. 
The unprecedented size of the bars forming the coils entailed 
much heavy forge work, and the rolling mill then in use was not 
— enough to turn out such sections of iron ; the coiling 

ace required alteration ; the roof of the tempering house, 
where the steel tube is toughened in oil, had to be raised ; 
the hydraulic crane had to be patched up to take weights 
beyond its safe strength ; a lathe and boring machine of immense 
length were obvious necessities ; the railways, wherever the gun 
was intended to travel, required strengthening; the bridge over 
the canal was almost reconstructed; while the additions to the 
proof butt ‘‘ made Ossa like a wart.” 

Table C (compiled by Capt. Jones) gives full details of all the 
rounds fired up to the P acsme time from the gun, and I will make 
a few remarks on the form into which Capt. Jones has thrown the 
results. The first five columns speak for themselves; the sixth 
gives the maximum pressure observed in the bore. It will be 
remarked that except in three rounds—all of which were fired with 
a very mild powder--the greatest strain occurs at A; that is, on 
the gauge placed in the axis, in the centre of the bottom of the bore. 


Table C.—Experiments with 80-ton R.M.L. Gun, Expl. No. 


The gauges 1, 2, 3, &c., are placed in the walls of the at 1, 2,3, 
&c., feet from the bottom of the bore; and since he alain 
Scenes ar dege te deaal presoers se gota 

ing to the the mean pressure in the powder: T 
will be gathered from the indications given by the gauges A, 1, 2, 
and 3. Column 7 is thus formed. 

Before entering upon the information given by a compari 

Sieeaugheyel.” tho tauedients ovis tvennesupelbenans 

ers em| 4 e are in the same ion 

Steed in the same way as in the L.G., the RLG. and the 

powders used in the service. The differences consist in the 
density and size of grain. With regard to density, though it is 
found desirable in manufacture to vary it according to ci 
yet in the large cubical powders now in question it never falls below 
1°75, whereas the L.G. and R.L.G. powders are considerably 
lighter. Size of grain is the true controlling element, and the three 
sizes tried in the 80-ton gun rise from cubes of 14in. edge, weighi 
— — the pound, to cubes whose edge is 2in., weighing about 

ve to 5 

Powder is not properly so much an explosive as a substance 
burning with great rapidity. It offers in this respect a marked 
contrast to gun-cotton, dynamite, and other true explosives. If 
one of these ts be detonated, the detonation is immediately 
carried jaca the mass, whatever its size, and the whole at once 
turns into gas. Gunpowder, on the other hand, as far as is known 
at present, cannot be detonated ; but simply evolves its gas by 
burning in layers from the outside to the inside. It will be readily 
understood that a large grain will take longer to burn and become 
entirely converted into gas than a small one will, and hence the 
new cubical grains of we size give off their gas with deliberation 
sufficient to permit the shot to move quietly away before excessive 
pressures can be set up. 

If a powder is of too violent or rapidly-burning a character, a 
vibratory or ‘‘ wave” action will be induced in the chamber, and 
this it is particularly desired to avoid, as it is injurious to material 
and useless towards the production of velocity. The ideal powder 
would be one which would burn slowly and regularly, giving off its 
gas so as to _ gradually increasing pressures equal in 
of the powder-chamber at the same time. In other words, the 

in column 6 and column 7 of Table C should be identical. 
The greater the diff the less suitable is the powder ; though, 
since perfection can never be reached, a slight departure from uni- 
formity must be tolerated if good velocity be obtained. 

It was decided by the Committee on Explosives that no charge 
should be considered admissible which gave a mean pressure in the 
powder-chamber exceeding 25 tons on the square inch; and the 
powder which would give the highest velocity, without exceeding 
this strain and without departing greatly from uniformity of action, 
would evidently be considered as most suitable to the calibre. An 
inspection of Table C will show that, on the whole, the cubes 
—s a 1‘7in, edge and re-worked from L.G. powder proved the 

t. 








405, Calibre 14°din. 










































































Work REatisep. November and December, 1875. 

1 3| 4 5 6 7 8 9 10 ll 12] 18 14 15 16 
nl — ——|— - - —-—_-—__ -___ 

| Velocity = Fi a Energy. ¥ | Energy. 

| } 
3 i. | ‘ 2 o | | . 
& S| oI tA Total. Total. |Per inch of shot’s 
3| Powder. Sis | = PLE Ss 38s. 3 | circumf 
a 2/2) 4 | g| Maximum 93°23 ; | 83 leases s | | 
=| 2/2/35] >] pressure ETS 2 3 28 apes “A 
S| CiF sis SS-& 2 S826) & | atthe, at 

S| a|& 7, g& lgems| S | Atte At | Atthe| At 
% o z ES gE 3 as Asse] 3 ; ¥¢S.! muzzle,'1000 yds 

| | |< = | & oa | “3 

| Ib. | Ib. | ft. | ft. | Tons. Tons. /ft. tons, /ft. tons. 'ft. tons. |ft. tons. tt. tons. ft. tons. /ft. ons. |{t. tons. 
1 1‘bin., 22. 3. 75.* 170 1259, 1394 1298) 23°0 at A.+ _- 18,224 | 16,946 | 99°7 + 92°8 | 16,946 | 14,704 | 371 $23 

2) oo + 190 1259)1425 1325) 21°2 at A + - 19,728 | 17,708 93°2 —t 89°7 | 17,708 | 15,323 388 336 

3 a Ha 210'1259)1474'1370) 236 at A.+ — | 21,079 |.18,943 | 90°2 —t | 89°9 | 18,943 | 10,331 | 415 80 

4 90 =» 2201259 1504 1398] 21°1 at A.+ _- 21,762 | 19,726 | 89°7 —t 90°6 | 19,726 17,057 432 74 

& a = 23/1259 15511443) 28-Lat At | — | 22,138 | 20,978! Qi-st | —+t | 94°8 | 20,978 | 1%,174 | 460 399 

6 oo ns 240/1259 1550/1442) 25-9 at At | — | 23,040 | 20,951 | 87°3 —t | 90°9 | 20,951 | 18,149 | 45y 398 

7 2? ” 220 1259/1525 1418) 26 5 at A. 23°2 | 21,762 | 20,250; 92°0 872°9 | 93°0 | 20,250 | 17,549 445 385 

8} 17in., 7.—18. 4. 74, 220 1259) 1420 1321] 20° at 1. 19°3 | 21,762 | 17,598) 80°0 911°8 | 80°9 | 17,598 | 15,230 386 334 

9) ” ” 230 1259/1455 1353) 20°3 at 1. 18°7 22,138 | 18,476 80°3 988°0 | 83°5 | 18,476 | 15,977 | 406 351 
10) - a 240 1259 1470 1366) 20°9 at 1. ,19°5 23,040 | 18,860 | 78°6 967°2 | 81°9 | 18,860 | 16,985 414 857 
11) 1‘bin., No. 2 batch.* 220'1259 1525/1418) 25°5 at A. 21°5 | 21,762 | 20,250) 92°0 | 941°9 | 93-0 | 20,250 | 17,549 | 445 885 
12/30.9.—2. 12.75, mixed, 1-bin."| 220 125+/1535 1428) 26-3 at A. 24°1 | 21,762 | 20,564| 93°5 | 853°3 | 94°5 | 20,564 | 17,787 451 391 
13 - = Lin. | 2201259 15021396) 25-1at A. | z2°-9 | 21,762 | 19,637) §9°3 857°5 | 90°2 | 19,637 | 17,009 j 431 373 
14 “ig as 2in. | 220.1254 1493 1388) 24°8 at A. 22°2 | 21,762 | 19,455 | 88°4 | 876°3 | 89°4 | 19,455 | 16,814 | 427 369 
15) - ua 1-Tin. | 230/1259/1543 1435) 266 at A. | 24°9 | 22,138 | 20,780} 90°3 | 834°5 | 93°9 | 20,780 | 17,972 | 456 305 
16 = ae in. | 2:0 1259 1498 1392) 25-4 at A. 23°4 | 22,138 | 19,585 | 85°0 | 836°9 | 88°5 | 19,585 | 16.911 | 430 71 
17 ne ned 2in. | 2401259 1516 1409) 24-9 at A. 23°0 | 23,040 | 20,058 | 83°6 | 872°1 | 87°1 | 20,058 | 17,327 | 440 380 
18 pa ee 1-5in. | 220'1465'1440 1353) 80-0 at A. 28°1 | 21,762 | 21,053 | 95-7 749°4 | 96°8 | 21,058 | 18:501 | 462 408 
19 “ ‘4 1‘7in. | 220 1465 1414 1330] 26°9 at A. 25°1 | 21,762 | 20,305 | 92°3 | 809°0 | 93°3 | 20,305 | 17,054 | 446 397 
20! oh rs 2in. | 220 1465 1366 1286] 27°38 at A. 24°4 | 21,762 | 18,950 86°0 | 776°6 | 87°1 | 18,950 | 16,795 | 416 369 
21 . wa Yin. | 250 12591523 1416] 266 at A. | 24-8 | 23,656 | 20,204 | 81°0 | 816°3 | 85°6 | 20,244 | 17,499 | 444 384 














* Re-worked from L.G. 
the gun wes bored for crusher gauges. 


+ Fired by R.G.F. Pressure only recorded on a crusher in cup at end of bore, and in base of projectile before 
} Cartridge rammed home very hard this reund. 








THE BRITISH ASSOCIATION. 


Appress BY C. W. MERRIFIELD, F.R.S., PRESIDENT, 
Section G.—MECHANICAL SCIENCE. 


It is genera'ly most useful and most interesting to intelligent 
listeners to hear from those who address them that which is the 
most familiar to the mind of the speaker. Passing by the question 
of primary education, I propose, therefore, to review briefly our 
shortcomings in those subjects of instruction which are the neces- 
sary preludes to natural, and especially to mechanical, science. I 
then propose to direvt your attention to some points dependent on 
the crowding of the population, and especially to thuse conse- 
quences of it which are chiefly interesting to the section of 
mechanical science. To such an assembly asI see before me it 
hardly needs that I should say much on the importance of a wide- 
spread knowledge, as sound and exact as it can be made, of the 
nature of all things about us. We need this not only as a nation 
to compete with other nations, but we also need it more and more 
every day as men, The crowded condition of the earth at this day 
is in the strongest contrast to its state in the early days of our race 


. 
, 


and the necessities of our life then and now are in as strong con- | 


trast as those two conditions, or as the numbers who lived and live 
subject to them. Even in the early days there was more know- 
ledge afoot than the thoughtless among us dream of. At no stage 
of man’s history was life to be held on easy terms, and to those 
who in early times neglected the knowledge necessary to take care 
of themselves and those about them the penalty of their remissness 
was short and sure. It is not less certain now. Equal difficulties 
and dangers still beset us, and are to be met in the same way—by 
acquiring knowledge, and by applying it with industry and judg- 
ment. Only the knowledge that we want is greater now than then, 
and, being a higher development of knowledge, it requires to be 
more systematically learnt and taught. This is an absolute neces- 
sity to us if we wish to extend, or even to preserve, the possibility 
of our maintenance in ‘such masses as are gathered together in 
Western Europe, and in such towns as London or Glasgow. 
Although the possibility of our existence as we are has been the 
consequence of our ancestors, whether advisedly or not, yet suc- 
cessfully, following the law just indicated, it is one of the con- 
comitants of their success that we have brought up amongst us the 
weak and foolish, who have received the benefit of the knowled 

and industry of others without participating in either sufficiently 
to understand the conditions which have rendered possible an 
ignorant, an idle, or a vicious life. Just as the citizen of a country 
which has been over long at peace does not understand that his 
safety depends upon the fighting power of himself and of those who 
will take hi , 8o there are some in our midst who do not see 
the danger of ignorance or the waste of idleness, Those among us 


| are perhaps few who do not recognise some disadvantage in 
| ignorance and indolence ; but there are, I fear, many who fail to 
| realise the urgency of extirpating both to the uttermost. Let me 
| not be misunderstood ; I do not suggest that there should be no 
pause from learning or from exertion: life would not be worth 
| having without its intervals of ease; but the enjoyment of these 
| precious intervals is only to be purchased at the expense of habitual 
thought and exertion, and, in our present social condition we can- 
| not ‘safely neglect to afford to all amongst us opportunities of 
cultivating observation and thought. 
| . These remarks may seem to you something like “slaying the 
| dead.” To those engaged in the active work of mechanical in- 
| dustry, ignorance, stupidity, and indolence are the enemy at the 
| gate, with whom there is and can be no truze. But let me ask 
| even you whether you have not among your circle of acquaintance 
many who think that the erudition of a few and the ignorance of 
| the many is a better state of things than the universal and syste- 
| matic instruction which, happily for ourselves, our representative 
assembly has now determined to secure for al] amongst us. Let 
me ask whether there are not some who think the study of history 
| or literature far more important than natural science ; some also 





| who think that religious teaching supersedes all other learning.’ All 

these doctrines are in my opinion false, and dangerous to society. 
I do not undervalue either religious teaching or historical knowledge, 
Of the former, this is not the place in which it would become me 
to speak, even were I its authorised exponent. Of the latter it 
would be almost equally preposterous to speak slightingly. No one 
feels more keenly or practically than I do that the past is the key 
to the future, and that all our knowledge depends upon experience. 
Not only do I acknowledge this as an abstract truth, but I have 
myself constantly been driven to historical study before I could 
attain any real mastery of the work which lay before me in any of 
my pursuits, even of natural science. Moreover my habits and 
instincts have a strong bias in that direction, my early education 
having been classical and legal, and my first actual employment 
having been in the archeology of painting. It is, therefore, with 
no prejudice against useful scholastic learning that I raise my 
voice against the misdirection of education. Still less is it with 
any prejudice inst the ti of the knowledge to be 
acquired, 

Let us for a moment reflect upon what marks the difference 
between what we are pleased to call civilisation and barbarism— 
what distinguishes the Anglo-American from the Red Indian, the 
Russian from the Tartar, the Western European and his colonial 
congeners from the races which he is governing or replacing. Itis 
not, or at least assuredly not alone, by m r superiority, nor 
is it by mere astuteness ; the savage or the half-savage competes 
with ‘us very favourably in both these respects. To emphasise the 











real difference, let us go a little further back, and ask ourselves 


ce, 
why the bear and the tiger are no a terror to us, and why 
we feel secure of the predominance of man, at any rate against 
the larger and fiercer of the dwellers in the earth, the water, and 
the air. This predominance is due solely to the command which 
our in’ has given us over the material powers of nature. 
Physical science has enabled us to set these against the mere un- 
aided strength of brutes. Superior and more exact science has 
enabled the dominant races to bring more of these smaterial 
forces to bear upon their enemies than the barbarous tribes could 
array against them. This is so universally admitted as a principle 
that its real application is often forgotten, and there are many who 
think that our civilisation has in it something sui generis, some 


special innate principle which assures us attack, 
instead of regarding it in its proper light, as merely one element 


of strength which may turn the balance in our favour, provided 
we are equally, or nearly equally, matched in other respects. But 
history is not wanting in terrible lessons of the utter destruction 
of civilised communities. Long continued security and the accu- 
mulation of mechanical appliances carry with them and foster the 
seeds of social decay. ese, perchance, are remote contingencies, 
although even to nations disaster comes unexpected. More imme- 
diate and more obvions risks are these : that we may be beaten by 
other nations, not in a struggle for bare existence, but in industrial 
competition, and that the crowded ulation which has to be 
maintained in these islands, and which former prosperity has 
accustomed to expensive habits of life, and not to the endurance 
of scarcity or hardship, may not find the means of exchanging its 
labour advantageously for the material of its sustenance ; or that 
ig of the conditi of health, or inattention to its laws, 
may ex) us to disease. Not all of us, I conjecture, have 
mes Bs ow much more ‘difficult and costly it is to keep in pros- 
roan d and health the enormous agglomerations of humanity which 
estern Europe on the one hand, and China and India on the 
other present to us, than to feed the scattered populations which 
occupy the less crowded regions of the globe. I think some of us 
are now beginning, at least, to understand that there are material 
difficulties in keeping any large collection of one group of animated 
life together, so that each individual shall not intercept or con- 
taminate the sources of nourishment of himself or of others. 
Now what I wish you to reflect upon is, that these difficulties are 
material, and are therefore to be met 2 thorough and wide- 
spread knowledge of natural science. ith thin populations, 
which have more to fear from war and famine than from want of 
elbow-room, political and historical knowledge in the governing 
classis more important than exact natural knowledge in the admi- 
nistrative class. As the population thickens, the latter assumes 
more and more relative importance; and while I do not think 
political wisdom will ever lose any of its value, I think it only a 
part of that political wisdom to recognise that in such communities 
as ours the spread of natural science is of far more immediate 
urgency than any other secondary study. Whatever else he may 
know, viewed in the light of modern necessities, a man who is not 
fairly versed in exact science is only a half-educated man, and if 
he has substituted literature and history for natural science, he 
has chosen the less useful alternative. One of the obstacles to the 
spread of science, and to our national prosperity, then, I take to 
be the undue preference given to literary over natural knowledge, 
and, in particular, the sacrifice of mathematical to classical study 
in the secondary school. If you ask me wit lay so much stress 
on mathematical teaching, my answer is that we need to study 
natural science exactly and Mp eemor teste: not merely to cram our 
memory with the qualitative characters of a few phenomena. Now 
if we are to count, to measure, to weigh, or otherwise to ascertain 
quantity, we are really practising arithmetic, soe way and 
mechanics. If we can learn these more advantageously than by 
the ordinary course of mathematical study, we s simply change 
the form of that study without evading the thing. But in truth 
mathematics are too well understood, and on the whole too sensibly 
taught, to admit of any great subversions. Improvements in 
detail, and in the selection of the most useful branches for study, 
there is doubtless room for, and indeed these are being daily made. 
The chief faults I notice are in teaching algebra too late, and in 
teaching Euclid (so called) too early. I regard abstract geometry 
as a foolish study, unless accompanied, and even to a certain extent 
preceded, by the practice of linear drawing. This is too often 
neglected. Moreover, I do not consider that what is called Euclid— 
I use this expression advisedly-—is the best possible text-book for 
abstract geometry. I doubt if Euclid, if we judge him by the best 
Greek text handed down to us, is suited to our modern require- 
ments, What we actually use is not Euclid, but only isolated 
portions of his book freely altered by Robert Simson. In m 
pinion the omissions and alterations have deprived the book of a 
lifelike vigour and human interest, and have made it as dull to the 
mature reader as it necessarily is to the unfortunate boys whose 
first introduction to geometry it too frequently forms, Apart from 
the general fault of giving too low a place to mathematical teach- 
ing, a great fault, and one which we are only slowly mending, is 
our not paying sufficient attention, and sufficiently early attention, 
to mechanical and geometrical drawing. On this point I need 
add but little to what was said by Professor Fleeming Jenkin in 
his address to this section at Edinburgh in 1871. That is possibly 
the point on which we compare least favourably with neighbouring 
countries. One important remark of his I am anxious to give 
rowinence to, and that is, that descriptive geometry is not what 
is wanted. I fear, indeed, that many teachers of this subject have 
failed to realise its true meanifig, and confuse it with the theory 
of geometrical projection, of which it is in truth a development 
ee extension, not a particular application. So far as the pre- 
liminary chapters of an elementary work on it are concerned, the 
confusion is natural and perhaps not very material ; for all that 
relates to the point and straight line is simply plan and elevation, 
and the plane needs but little more. But the characteristic feature 
of descriptive geometry is due to the fact that surfaces cannot 
(with the exception of cylindrical surfaces) be represented by plan 
and elevation. They are therefore, in this science, indicated by a 
general and systematic method, which, without representing them 
to the eye, enables us to handle them geometrically, to find their 
intersections, their tangents, and their shadows, with the same 
certainty as if we had models before us. So far as points and 
lines straight or curved are concerned, it does not differ from 
qoometsleal projection: the difference is that it deals effectually 
with planes and curved surfaces, which geometrical projection 
cannot do. To those who have to deal with curved surfaces it is 
as. important as linear drawing is to the student of plane geometry, - 
because models are practically unprocurable, and conception in 
three dimensions is not easily got, except through descriptive 
geometry. But for ordinary school pu s it isa very barren 
exercise. I state this advisedly, being thoroughly familiar with 
both its use and abuse. A much more important exercise of 
geometry, and one more immediately useful, is the geometrical 
representation of arithmetic, such as we see in diagrams of thrust, 
ressure, 8) , work, temperature, heat, rainfall, and so fortl, 
ut { think this will take care of itself, provided linear drawing 
be taught sufficiently early. I should leave my remarks incomplete 
if I did not make what you may at first sight think a digression, 
namely, some observations on our practice of teaching languages, 
especially Latin and Greek. But as they do form one side of 
education, and as we should only be half educated without them, 
it is important that they should be effectually and icall 
taught. And to none is this more important than to those who 
need to use them, but who can spare little time from their more 
essential study of natural science. I think all who value time 
will admit, if they allow th Ives independent reflection on the 
subject, that Greek and Latin are taught too much as exercises of 
mmar and too little as languages. It is the same fault as we 
on had in mathematics, where making boys learn Euclid has” 
been taken to be the same as teaching them geometry. Now 
teaching mar and “‘ construing” bears to the same 
relation 
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on a table does to taking the water. In all these matters we have 
learnt that moderate drilling and plenty of work is the best com- 
bination ; but we have not yet learnt this lesson in reference to 
the cs, Our ancestors had learnt and practised it. They 
= — in = schools, and to this be ill-work of grammar 
syntax was the proper complement. manage things 
better in Scotland 5 but in England it is the rule 00 toaull ra, 
to eight years in learning Latin and Greek, and it is the 


to be able to read either. If we cannot escape the effects of this | existed 


schoiastic tendency to exaggerate the importance of in 

gymnastics over actual knowledge in classical and geometrical 
teaching, let us at least do our utmost to prevent its being extended 
to other languages and to other studies. There is a class which is 
exerting pressure that way. . I speak the more fearlessly on this 
subject, because, having most strongly advocated the extension of 
= mathematics, I cannot possibly be mistaken for an objector 

exact learning. i : 

Now, returning to the subject of mathematics, I think one 
cennot fail to be struck with the increasing tendency which the 
exhibit to prevade all study of natural science. I need not as' 
you whether it is wanted for mechanics, In the older books on 
chemistry, electricity, and so forth, it was quite an unusual thing 
to meet with an algebraic formula or a geometrical theorem, 
Now, on the contrary, we find that one-half of chemistry is pure 
algebra ; organic chemistry, in particular, is nothing but a special 
branch of algebra coupled with the experimental—I had almost 
said accidental—fact that its formula are represented by actual 
combinations, This disguised algebra enters so largely into 
chemical teaching that I have seen full marks obtained in an 


The third point affords a remarkable example of what I have 
just mentioned as the greatest danger of all improvements—their 
unintelligent use. No one can deny that the water-closet and the 
sewer are great mechanical improvements ; yet they have been 
great i As applied to-the i blem of 


examined the question. It is not an exaggeration, but in many . 
cases an understatement, to say that a million germs are produced 
in most of the lower forms of life for one'which ever reaches the 
reproductive stage in its turn. Numerical evidence is easily 





of cular pr 
getting rid of waste products, especially solid products, I do not 
think they were any improvement at all on much that we y 
had. In many towns in Great Britain, where there previously 
e a well understood and well carried out scavenging system, 
I think they have done more in saving trouble than in conducing 
to health, I think the real key to the problem of getting rid of 
the nuisance of waste ucts is to be found in the old aphorism 
that dirt is simply matter out of place. Hence the first step is to 
take care that such products s| not become waste, and one con- 
dition of this is that they should not be carélessly mixed. The 
greater part of the sewage difficulty is, I think, simply the result 
of neglecting this truth. It is especially the case with London 
sewage. With our water supply, our water-closet system in houses, 
our dvaisiils of houses, factories, and streets altogether, we have 
accumulated a river of filth, the complex admixture and enormous 
mass of which have rendered it most difficult and dangerous to 
control effectually. I think we shall yet be driven to meet the 
difficulty at its source in the way suggested ; by dealing with it in 
detail, iding both from house to house, and from kind to 
kind, and allowing but the mere washings of the streets to get into 
our sewers at all. So far as the getting rid of waste ucts is 
concerned, I believe we must be content to write off the whole 
cost of our metropolitan main drainage, There is another un- 





in 
elementary examination paper on chemistry by students who reall: 
knew nothing of the sci , but who did the fhe eo vm algebra well. 
1 have recently seen a great deal of scientific work through 
the press, and I have been much struck by the way in which 
pure mathematics continually present themselves in all branches 
of knowledge. The reason is not far to seek. We have passed 
the merely descriptive stages of knowledge in most sciences, and 
when we come to quantitative study—that is to say, to discuss 
number, measure, position, and force—we are using mathematics, 
whether we know it and choose to call it so or not. Moreover, so 
far as we at present know, ordinary mathematics are the simplest 
ways of counting and measuring. I may mention, incidentally, 
that I think there are evidences that mathematical knowledge is 
spreading in many directions, Apart from what is doing in the 
universities and high schools, I have myself had an opportunity 
of observing it elsewhere, as the examiner for elementary pure 
th tics for the Sci and Art Department. This year, in 
particular, Iam able to say that there ies been a very marked 
improvement in the knowledge of the candidates under examina- 
tion, and I think the teaching of the science classes under the 
department is really beginning to tell in this important subject. 
Compared with the requirements of this country, it is but a small 
matter, for there are only about 7000 candidates annually, and 
these candidates come up more than once. Nevertheless it is good 
so far as it goes, and I hope to see a great extension of the instruc- 
tion in this as well as in other directi A ing the possession 
of a certain amount of knowledge, which is now all but universally 
—, the only real difficulty of a thin population in a temperate 
climate is the protection of life and property. That assured, they 
can without difficulty supply their material wants in the way of 
animal and vegetable food and of clothing. A very little and 
generally a very easy selection ensures a eufficiently pure water 
supply. Moderate cleanliness will secure sweet air in the houses, 
and except in the fens or in certain valleys, there is always pure air 
out of doors. I do not assert that these conditions always exist 
in sparsely ) sa countries; it is sufficient that they may, and 
sometimes do, exist. Insecurity first, and therewith scarcity of 
food, have b2en sufficient causes in most countries and in most 
times to — aggregation. Towns, and even large cities, are 
quite as much a consequence of barbarism as of civilisation, The 
real problem of civilisation has been to render life tolerable in 
such aggregations, and that problem is only yet partially solved. 
We shall see by and by that it is now presented to us in a new and 
very troublesome form. It has always been a very difficult question, 
and the sacrifice of life due to its imperfect solution has been 
enormous, and is still large. Among the difficulties of town life I 
reckon chiefly :—(1) The insufficient supply of fresh air, whether 
from overcrowding within the houses, or from narrowness or 
unwholesomeness of the streets. (2) The mere proximity of indi- 
viduals facilitating the spread of contagious or Fitectious disease. 
(3) The getting rid of excreta or waste products. (4) A whole- 
some water supply to be provided and kept pure. Of overcrowding 
I need not say much here; the circumstances which determine 
that are the concern of Section F rather than of the mechanical 
section. In this country at least it does not fall to the engineer to 
plan new cities in the wilderness. What he can do is to palliate 
the effects of overcrowding by supplying the means of ventilation 
and cleanliness. I do not eee to-day to entangle myself in 
the great and complex problem of ventilation; yet it is well not 
to pass one or two points unnoticed. It it rather difficult to say 
what pure air is. So far as health is concerned, the wind off the 
sea or the mountain is pure, or as good as pure. Whether the 
east wind be so or not is an open question. I suspect that its 
unpleasant character is due more to its dryness, and consequently 
to its chilling effect—an effect quite independent of its temperature 
—than to any actual contamination. Meat and milk, at any rate, 
will tg New with an east wind at least as well as with a west 
wind. However this may be, we are all sensible that when we are 
to leeward of a large town the wind smells of the town. Not to 
mention factories and unsavoury trades, one day it has passed over 
miles of hot roofs and walls, and streets of unclean dust ; another 
day, the rain or the watercarts have converted miles of street into 
ry reekin slough, compared with which a natural fen isa cleanly 
thing. In any case we know and feel that we are breathing the 
waste products of human industry and of human life, to the 
detriment of our vitality, as well as to the offence of our nostrils. 
I do not think sufficient attention has been paid to the mischief 
which may arise from copious watering unaccompanied by careful 
scavenging. We all know what town mud. consists of ; its whole- 
somest element being probably what makes it look the worst, 
namely, soot. In London there are hundreds of acres of mud and 
dirt kept almost constantly moist, by rain when there is any, and 
by watercarts when there is not. Nowit seems to me that, merely 
looking at it from a broad general point of view, this is not likely 
to be healthy ; it seems to combine all the conditions necessary to 
the carrying on of —" putrefactive and vegetative processes 
on a very extensive scale. I do not pretend to estimate the quan- 
titative effect of this as an element of disease, but I think it would 
be making a large demand on your faith as well as mine to ask 
you to doubt its qualitative effect. At any rate, I think we ought 
to consider very seriously whether mere watering is any proper 
substitute for careful and complete scavenging, and whether, in 
fact, we are not spoiling a useful process by an unintelligent appli- 
cation of it—one of the greatest dangers of improvement. The 
second point which I have mentioned—the facilitation of conta- 
gious or infectious disease by mere proximity—is obvious enough 
in its generality. Its details belong to Section D, The atmosphere 
is probably a much greater carrier of noxious germs than water ; 
but, as Dr. Tyndall has judiciously remarked, the aérial germs 
appear to be sometimes in a less forward, and sometimes, perhaps, 
in a more effete, state of development than those which are met 
with in water, or which have once taken root upon moist tissues. 
On the average, therefore, resistance to them is probably easier. 
However this may be, it is clear that we cannot subject the supply 
of atmospheric air, which is necessary for our lungs and skin, to 
the same complete chemical or mechanical treatment as we can, 
and do, when necessary, our supply of drinking water. Any 
jase a at the disinfection of air of double purity must neces- 
. é 


sarily be of the crudest and most empirical kind. In the present 











—— which the Legislature has decided upon 

applying to London, concerning which I feel no small amount of 

misgiving lest it should be applied without intelligence, and that 

is the constant supply of water in place of the intermittent cistern 

supply. As a mere mechanical convenience it will be a very great 

improvement; butI foreseetwo dangers, one of sewage contamina- 

tion through the water-closets, the other of a waste of an article 

already becoming scarce, The first is no idle fear. The experience 

of Croydon and other places has shown thatit is possible to make 

the water supply and the sewage a circulating system, with fever 

or cholera as its inevitable consequence. It has been bad enough 

in several places of moderate size; but in London, whether we 

regard it with reference to the mass of contaminating material, or 

‘to the quantity of human life to be affected by it, the risk has a 

much more serious aspect. I shall be sorry to see the constant 

supply established in London without taking some effectual secu- 

rity, either by the interposition of cisterns or otherwise, to prevent 

the possibility of back draught from the cess to the drinking 

water. Without some such precaution, I think the mechanical im- 

provement will be a fatal gift. I have said that the problem of the 

crowd, if I may venture so to call that of maintaining purity in 

the supply of a dense population, is now aay age a itself in a new 
and very difficult form. That is so notably in the matter of water 
supply ; because until now it has generally been possible, by some 
expenditure in aqueducts and care in the selection of the sources, 

to obtain a sufficient supply of thoroughly good water, not always 
perhaps of chemical purity, but at any rate free from any great 

contamination of animal, and expecially of human excreta, This 
possibility threatens to disappear in the United Kingdom generally ; 
and especially so with regard to the manufactwing districts and 
to the East of England, not only from the mere increase of the 
population, but much more from the higher cultivation of the 
Jand. The moorlands are ~ ogg being broken up for the 
plough ; fallowing has given place to heavy manuting and to 
sewage irrigation, both of which are freely applied to pasture as 
well as to arable land. The population of bullocks and sheep has 
also increased with the human population. The result is that the 
rain is contaminated as soon as it reaches the ground. The surface 
drainage, instead of being water naturally distilled, flowing off 
clean grass or moss, is the washings of manure. The spring water, 
again, is not pure rain water which has passed through a rock 
filter and has taken up some mineral ingredients, but is simply 
these manure washings more or less completely filtered. In our 
streams the water derived from both these sources undergoes fresh 
exposure and cleansing by aquatic vegetation, but at the same time 
fresh contamination. The mere statement of the problem in this 
way carries with it, almost axiomatically, the inference that the 
effective character of filtration is a matter for quantitative investi- 
gation, not for assumption as perfect and complete. We know, 
moreover, that some of these natural filters have been overtasked. 
Let ‘us now turn aside to consider what is the work to be done, and 
what is, so far as we are able to understand it, the work actually 
done by filtration. I believe Iam right in saying that, with the 
exception of the strong corrosives, which act like weapons rather 
than as medicaments, no one really knows what poisoning is. We 
must take it as an expression used to summarise the unknown and 
possibly inscrutable chain of events of which we only see the 
primary cause and the ultimate effect. We may perhaps go one 
step further in respect of the poisonous effect of organic sewage 
in its unfiltered form. It contains, for one thing, the dead pro- 
ducts of organic decay. A grass filter or an earth filter very 
rapidly renders this part of the sewage innocuous by oxidising it. 
Then it contains germs of animal life, some of which, unless inter- 
cepted or killed, prey parasitically on the larger mammalia, 
Thirdly, it contains vegetable germs, closely allied, it would seem, 
to the moulds and other small fungi; these, finding a fit resting 
place in our bodies, grow and destroy or spoil the cells of which 
our own growth consists, much in the same way that the yeast 
fungus modifies the worts of beer, or that the common mould spoils 
the flavour of a pot of jam _ The effect of such spores upon us is 
called zymotic disease. The first class of impurities is pretty 
easily dealt with. Probably the means already exist of calculating 
at what point any given filter will or will not be overcharged in 
respect of its defecating function by the oxidation or entanglement 
of dead matter. But the question of the filtration of living germs 
is altogether more obscure. We know that many of them are 
caught and effectually intercepted by both surface and underground 
filtration ; but we do not know in what proportion this intercepting 
takes place, either on the average of all germs or with reference to 
each kind of germ which may be present—different questions not 
always sufficiently distinguished. Then we also know that the 
life of some germs is destroyed if their development be too long 
retarded. Bateman, Michael Scott, and others afterwards, have 
described the remarkable effect which storing water in dark tanks 
has in keeping it clear, not only, while it remains in darkness, but 
even under subsequent exposure to light. Now we have at present 
very little quantitative or well digested knowledge on these sub- 
jects. In fact little more is known of them than is contained in 
the crude statement which I have just laid before you. We have 
no series of experiments to show what or how many germs escape 
a given process of filtration or storage; and it is not every germ 
that we need be afraid of ; the greater part of them, probably, are 
quite innocuous, All that the chemists have been able to give us 
is a dubious estimate of the total quantity of organic matter— 
whatever that term may mean—which the influent and effluent 
waters severally contain. They do not and cannot tell us in what 
form the matter exists, whether dead or alive, animal or fungoid. 
Now for many purposes the information so given is about as useful 
as it would be to know that there is animal and vegetable life in a 
given field, without being told whether it is corn or couch grass, 
rats orrabbits. On this subject I think both the engineer and 
the chemist will but grope in the dark until the biologist comes to 
their aid, —— statistically with his microscope as well as 
observing particular developments. Whether any observers are 
i prepared by preliminary knowledge for such investigations 

know not, but sure I am that the need of them has come. 

It may be some consolation to the timid or fastidious among my 
listeners to be assured, first, that only a few organic germs are 
capable of hurting us; and, secondly, that an overwhelming pro- 

of the germs of life perish without reaching maturity or 





state of our knowledge and resources it can hardly be of interest to 
the engineer. 


of this in the case of ferns and lycopodiums and fungi 
among plants, and of many worms and fishes and other creatures 
of lower organisation among animals, This constitutes at the same 
time our safeguard and our danger; a safeguard, by the improba- 
bility of our meeting the few survivors of the enormous destruction; 
a danger, from that rapid increase when they do happen to meet 
with a resting place favourable to their development. What is 
practically becoming more essential to us just now is to be able to 
pass from vague generalities, such as these, to definite and quantita 

tive statements. No doubt much may be done, and is daily being 
done, to come to the assistance of these natural processes of 
purification by submitting water of doubtful quality to various 
operations calculated either to remove certain classes of impurity, 
or to avoid clogging or otherwise overtasking the natural or other 
filters. But at present we are working in the dark, and empirically, 
in fact applying quack remedies at random, instead of setting to 
work systematicaily and intelligently. Much fuller knowledge 
must be acquired before we can understand our business. In the 
meantime I think we must view with great and increasing distrust 
all merely selected sources of water supply, and that, except 
perhaps in some favoured localities, such as the best of the gathering 
dsfrom which Glasgow ishappily supplied, we must not put too 
implicit confidence in any method of filtration and boring. Besides, 
then, the general investigation which I have just spoken of, there 
remain two alternatives to consider, each of daily increasing 
importance in certain localities, One is the separation of the 
drinking from the ordinary supply ; the other is the distillation of 
the drinking water. Neither of these are new ; and there are many 
places where they are of obvious necessity, and practised with the 
greatest care accordingly. I think both require more attention 
than they have received inthis country. As regards the separation 
of supply, it surely is not seemly that where there is no scarcity of 
water, but only a scarcity of Wheheenae water, the water-closets 
and factories and condensers of steam engines should be put into 
competitien with the dry throats of the people for the drinkable 


supply. 

The question of distillation also requires further study. There 
seems to be no doubt that by subjecting water to sufficient heat we 
can destroy every living germ in it, and that by distillation we may 
combine this with the removal of almost all inorganic matters. At 
present the process seems to be rather expensive, and brings ix - 
toa price which is far too high for its general use. But I thin 
that when the process comes to be carefully gone into, with a view 
to working it upon a very large scale, it may not be found impos- 
sible to effect a considerable saving upon this cost. In fact, the 
mere necessity of delivering the distilled water at as low a tempera- 
ture as possible, without the use of too much cooling material, is 
a security for the employment of as little coal as possible. We 
should require a settlement with the Excise to prevent the revenue 
suffering by fraud ; but no doubt a compromise could be arrived at 
if the necessity was felt to be urgent. The collection and arrange- 
ment of my thoughts, with a view to the remark just addressed to 
you, has brought to my mind very strongly certain considerations, 
some of which, being partly of a political character, I shall rather 
indicate than discuss. In the first place, there is an evident and 
urgent necessity for the whole question of the water supply, at any 
rate of England, being much more thoroughly investigated and 
taken in hand than it has hitherto been thought necessary. 
Secondly, there is need for the concentration of the business of the 
supply and distribution of water, including frequently the manage- 
ment of the gathering grounds, the roads, the lighting, and the 
drainage, in one board for each town or district, preferably the 
municipal authority. In London, where there is no such concen- 
tration, the waste and inconvenience arising from the independence 
of the road, gas, and water authorities in the mere matter of 
breaking up the roads is becoming a very serious consideration, 
Thirdly, there is a want of knowledge of natural science in the 
local governing bodies, which is but ill supplied by their employ- 
ment of professional officers. Much more of it is wanted in tho 
governing councils themselves before the technical advisers can be 
either properly appreciated or properly controlled. Whether this 
is to begot by the direct infusion of a professional eloment into 
the council itself, or whether it is best to wait for the general spread 
of natural knowledge, I scarcely care even to form a judgment. 
Fourthly, it is a popular delusion, especially prevalent in this 
section, that the invention and provision of a mechanical conveni- 
ence is necessarily an immediate social benefit. There are many 
cases in which the direct effect is to facilitate personal indolence or 
carelessness. It is then a positive evil, until, either by natu 
selection or by experience, more careful habits have been reverted, 
to. There are other cases in which the indirect consequences are 
more mischievous than the direct advantages are beneficial. Here 
again there is no benefit until those consequences have been met. 
This is a disadvantage which only attaches to the immediate effects 
of some particular inventions. On the whole, of course, invention 
is not =a a good thing, but, together with discovery, a necessity 
of our nature and of our existence. Meanwhile our immediate 
national necessity is a wider, deeper, more exact, and more general 
spread of natural knowledge. 











Mr. DonatD M. Ff. GaskIN, Assoc. Inst. ©.E., has been elected 
water engineer to St. Helens. There were sixty applicants for the 
appointment, which is worth £300 a year. 


Tue PHILADELPHIA EXHIBITION.—Official information has been 
given that no more goods will be admitted to the Exhibition unless 
they are to remain there until its close. 


An Om Pree THREE HunprReD Mites Lonc.—The Pennsyl- 
vania Transportation Company has been chartered by the State of 
Pennsylvania for the purpose of transporting oil from the oil 
regions to the principal Atlantic seaboard cities. The plan pro- 

osed is to run the oil through a four inch pipe along the surface; the 
Reis power will be nine hundred pounds to the square inch ; 
there are to be stations at distances of fifteen miles, at each of 
which an engine of a hundred horse-power will be erected to work 
a pump.to continue the flow from point to point. The company 
having decided upon the construction of the work, the president 
sought the services of General Harman Haupt of the Hoosac 
tunnel fame, and who, during the war, was chief of the Bureau of 
Military Railroads, who px dthe scheme, after a thorough 
examination, to be entirely practicable, and he is now acting as 
engineer-in-chief. In view of the enormous product of oil in this 
country—thirty thousand barrels per day—and the rank it now 
holds among the leading articles of export, — with the exor- 
bitant charges for railroad carriage from the wells to the seaboard, 
by the completion of the enterprise and its successful operation a 
complete revolution will be accomplished in the handling of this 
article. The estimated cost of the entire work, including fixtures, 
&e., is one and a-quarter million dollars. e Pennsylvania Com- 
pany is the parent company, but there is also the Baltimore 
‘Transportation Company, chartered by the State of Maryland, 
and some five other companies are expecting to unite. The first 
objective point or terminus will be Baltimore, as being the most 
feasible and direct route for the Pipes, following which other ” 
termini will be established, in Philadelphia, New York, &c. The 
pipes being laid on the surface, and there being no obstacle in the 
way of forcing the oil to any height, the line will literally be an air 
line, and the distance from the oil regions to Baltimore is three 
hundred miles. The oil will be distributed from the pipes into 
immense reservoirs with refining establishments adjacent. The 
feasibility of this enterprise, so far as the passage of the oil through 
the pipes is concerned, has been fully established by the present 





system in operation in the oil regions, where the aggregate length of 





attaining the power of pe mischief. This destruction on 
to an extent little dreamt of except by those who have tainutely 








the pipes conveying the oil from the several wells to the reservoirs ia 
pearly two hundred and fifty miles,—Boston Traveller. 
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TO CORRESPONDENTS. 


*,* In order to avord trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and tee ly mating see eo a ty te 
cases, n a e envelope legibly 
writer to hi » but bearing a 2d. postage , in order that 
answers received by us may be j< dod te thar destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspo copies. 

*,* All letters intended for insertion in THE ENGINEER, 97 contain- 
i ims, must be accompanied by the name and address of 





Sunscriper (Radstock).—On the Stockton and Darlington Railway. ’ 
J. P.—Your theory is extremely ingenious, but does not apply, because the 
spindles of the safety valves had ample clearance in the caps to deal with the 
small amount of di ent to which call attention. 
A indisputable that if the safety valves had done their duty 
have been no explosion. Under the circumstances, we cannot 
. gee that anything would be gained by publishing your ts on the 


closing of the stop valve. 

8. W. "(Dudley) —So far as we are aware, the Bollman truss was never 
patented in this country. We have made a search extending back thirteen 
years without finding a patent. We assume, therefore, that you are safe in 
making Bollman bridges. It is just possible, however, that the invention 
might have been putented in another name. 

A. C. B.—The river steamers are little troubled with priming. The boilers 
have plenty of steam room, and are not hard pressed. Nearly alt boilers 
prime on leaving or entering a river, when the feed changes from pure salt 
water to muddy river water. Your friend should take out a patent, and 
appont some agent in England to push the invention for him. 

W. H. M. (Leeds).—You must send a tracing of the condenser, showing 
position of air pump and valves ; and, if possible, a di m from each 
end of the low pressure cylinder. We suspect that the defect does not lie in 
the condenser, but it is impossible to p nce an opinion until we have 
seen the tracing. Have you tried a different vacwum gauge? 











HAITRA, 
(To the Editor of The Engineer.) 
Srr,—Can any correspondent tell me where I can obtain in England the 
new size called haitra, referred to in the last impression of Tuk ENGINEER? 
Eccles, September 12th. ‘ 





A CORRECTION. 
(To the Bditor of The Engwneer.) 

Sir,—In your journal of Sept. Ist, page 150, in speaking of the new 
workshops of the Midland Railway at Derby, the ironwork is stated to be 
supplied by Messrs. Carter, Ford, and Co., of Darlaston As a fact, the 
ironwork is supplied by Andrew Handyside and Co., of Derby; East- 
wood, Swingle, and Co., of Derby; Carter, Ford, and Co., of Darlaston. 

Derby, September 7th. A. HaNbysiDE AnD Co, 





SUBSCRIPTIONS. 

Tue Enoweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Hatf-yearly (including double number)... .. .. £0148. 6d. 
Yearly (including two double numbers)... - £1 9s, Od. 

If credit océur, an extra charge of two shitlings and sixpence per annuin will 

made. THe ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tuk ENGIneER Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 87, 88, 39, 4. 

Foreign Subscriptions for Thin Puper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
Sollowing rates will receive Tuk ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


Remittance by Post-office Order. — Australia, Belgi Brazil, British 
Columbia, British Guiana, Canada, Cape of Good H eg Ser 3 Rgypt, 
France x only), Germany, Gibraltar, India, Japan, ta, 
etherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South: 
ampton, £1 16s. 
Remittance by Bill in London.—Austria, Buenos Ayres, Cote, France, 
and Algecie, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 


ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge ts ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps mn 
payment Alternate advertisements will be inserted with alt practical re- 

ority, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK ON 

Tuurspay Evenine in each Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue ENGINEER, 168, Strand. 


THE ENGINEER. 


FRIDAY, SEPTEMBER 15, 1876. 

















THE WEAR AND TEAR OF BOILERS. 

Mr. F. J. Rowan, of Glasgow, has within the last few 
days read a paper in the Mechanical Section of the British 
Association “ On Boiler Incrustation and Corrosion.” Mr. 
Rowan’s reputation as an engineer is a sufficient guarantee 
that a paper from his pen on such a subject will be 
worthy of consideration, and we regret extremely that he 
has requested us not to reproduce his contribution to 
Section G in a complete form. It is so compact, and 
yet so involved, that it would be impossible to condense 
it, and at the same time render intelligible the 
statements and the arguments which it contains. We 
have no course left open to us, therefore, but to call atten- 
tion to the fact that Mr. Rowan has contributed some 
valuable information to the existing stock of knowledge 
concerning the wear and tear of steam boilers, and to give 
here some idea of the line of argument which he has 
adopted. The great defect of the paper is want of 
lucidity. Mr. Rowan publishes facts, opinions, the results 
of experiments, and the theories and expianations of a 
whole host of authorities, British and foreign, without 
much attempt at arrangement; and, unfortunately, 
he does not draw his deductions with the clear- 
ness which is desirable, while he has omitted certain 
extremely important considerations. It follows that the 
paper must be read, or rather studied, with a great deal 
of care before we can arrive at any definite conclusion as 





to Mr. Rowan’s mean‘ng; but, on the other hand, when 
we have found out what this is, we admit readily that his 
reasoning is sound as far as it goes, and in some res 
novel, and no one will dispute that the paper has 
prepared with great pains, and that it displays an extra- 
ney amount of special erudition on the part of the 
author. 
Mr. Rowan first considers the causes and effects of 


incrustation in boilers, and we find with regret that while | 


he repeats a great-deal that has been said by Dr. Rogers, 
of Madison, U.S., concerning the conducting power of 
incrustations of lime, &c., he has entirely ignored the fact 
that the conducting power of a body is practically no mea- 
sure whatever of its powers of transmitting heat. I[t has 
been shown long since by Peclet, whose views have been 
endorsed by Rankine, that the ability of a plate of any 
substance to transmit heat depends far more on what has 
been termed the emissive and receptive powers of the 
two surfaces of the plate than on anything else. Thus, for 
example, an iron plate will conduct about twelve times as 
much heat in a given time as its surfaces can absorb or give 
out. The principle has been utilised by the employment of 
“heat pegs” or pins traversing the thickness of a boiler. 
All the heat which a surface of 12in. can absorb is freely 
transmitted through a single square inch of sectional area 
where the pin passes through the plate. That is to say, 
if we have a pin lin. square and about Gin. long 
inserted in the side of a fire-box, so that something 
less than 3in. of the length of the pin are in the furnace 
and the same length at the other side of the plate in 
the water, then the portion of the pin in the 
fire cannot be unduly heated, the sectional area 
of the pin suflicing to convey the whole of the heat 
absorbed and given out by the much larger surfaces in the 
furnace and the water. From a neglect of this fact Mr. 
Rowan tacitly admits that with half an inch of scale on 
a plate, that plate can be made red hot or nearly ,so ; and 
he also accepts the statements of Dr. Rogers, to the effect 
that a scale ;';in. thick increases the consumption of fuel 
by 15 per cent., while, when it is tin. thick, 60 per cent. 
more fuel is needed. These statements we believe to be 
extremely incorrect. It has been shown indeed that the 
presence of a thin scale has actually increased the steaming 
power of a boiler, simply because the surface of the scale 
emitted heat more freely than a surface of iron to the 
water with which it was in contact. In several instances 
Mr. Rowan accepts statements which refer to isolated 
experiments, or the deductions of comparatively unknown 
experimentalists with the same readiness and good faith. 
This is a serious defect in so elaborate a communication ; 
and we call attention to it in no unkindly spirit of 
criticism, but in the hope that when Mr. Rowan reprints 
his paper, as we believe he proposes to do, he will revise 
it in the sense of explaining to his readers whether he 
does or does not hold that such reasoning as that of Dr. 
Rogers for example, is sound. 

When we come to speak of the way in which Mr. Rowan 
has dealt with the chemistry of incrustation, we have little 
to say that is not praise. Never previously, we venture 
to affirm, has such a complete véswmé of the opinions of 
chemists been placed before the world in a compact 
form. We shall make no attempt to reproduce this 
portion of the paper, but hasten at once to say that Mr. 
Rowan’s grand panacea for all the ordinary forms of incrus- 
tation is the use of soda ash. The quantity of this material 
used in a pair of boilers at Barrowfield—one 6ft. Gin. 
by 2lft., and the other 7ft. 6in. by 27ft.— is 6 Ib. 
per week in both boilers. The total quantity of feed 
used is 9700 gallons per week. The soda is dis- 
solved in water and pumped into the boilers, which 
are blown out once every three months. The deposit 
consisted, before tle use of the ash, of carbonate of 
lime 66 per cent., with quantities varying from 1 te 8 per 
cent. of magnesia, sulphate of lime, silica, oxide of iron, 
&c. The soda ash has answered perfectly in this case, it 
would appear. As regards marine boilers, Mr. Rowan 
admits that soda ash cannot be used, and that the only 
true remedy for incrustation at sea lies in the use of fresh 
water. It is a remarkable fact that he passes over in 
silence the well-known truth that the deposit of lime salts 
in a boiler is due to the circumstance that these salts are 
less soluble in hot water than they are in cold water. If this 
were not the case, as we never have feed-water in the con- 
dition of a really saturated solution of carbonate or sulphate 
of lime, incrustation could be wholly avoided by blowing 
off. On the other hand, if water be heated to 212 deg., 
or a little over, before it is pumped into a boiler, and time 
be allowed for the settlement of the salts which it will 
then throw down, incrustation may be very nearly pre- 
vented. It would be entirely prevented, but that when the 
water is raised a second time in temperature in the boiler, 
afurther quantity of salts becomes insoluble; which is to 
say that that which just before was not a saturated solution 
because its temperature was 212 deg., now becomes one 
because its temperature is 280 deg. or 300 deg. We have 
never yet h the truth of these statements controverted; 
and they bear so important a relation to the question dis- 
cussed by Mr. Rowan that it is to be regretted he has 
passed them over in silence. 

Mr. Rowan’s conclusions concerning the cause of corrosion 
in marine boilers will hardly be accepted without question 
by engineers. He arrays, it is true, an army of authori- 
ties on his side, but as these men are for the most part 
chemists who have dealt on a very small scale with pieces 
of iron and various solutions, and have had no practical 
experience with steam boilers, we must refuse to believe 
that they have placed the solution of a very complex 
problem at the disposal of the world. Mr. Rowan’s theory 
1s, that the corrosion of marine boilers working with sur- 
face condensers, is due to the presence in the water of 
pees and some gas. He is not very particular what gas. 

‘o prove this theory he cites the experiments of Stingl, 
Wagner, Fischer, and others. There is nothing novel in 
the statement that the presence of grease in a boiler causes 
corrosion ; but we believe that very many engineers will 
join with us when we assert that the most elaborate 
systems of filtering feed-water, aud so excluding grease, 





have totally failed to prevent the decay of marine boilers. 
In fact, the presence or absence of grease has had, in a 
number of instances, no appreciable effect one way 
or another on the decay of iron plates, and at this 
moment it is generally held that the evil caused by the 
admission of grease is lesa exaggerated. We donot dis- 
pute, however, that in fesan a instances there has been some 
reason to think that ase had an injurious effect, 
and it is highly desirable for this and for other reasons to 
keep it out of a boiler. As regards the theory that the 
presence of air or some other gas sets up and maintains 
corrosion, we may say that, although the theory is not new 
as regards air, it appears to be quite novel as regards 
other gases. At least it is now put before the world in a 
complete and specific form for the first time. It is almost 
as difficult to prove that Mr. Rowan is wrong as to demon- 
strate that he is right. He very properly points out that 
the water coming from a surface condenser is not distilled 
or pure water in the chemical sense; but that, on the con- 
trary, it contains air, carbonic acid gas, &c. In a word, 
ure distilled water is never used at sea ia boilers, and this 
ing the case, we cannot say from experience whether pure 
water woild or would not corrode a boiler. But he argues 
that it is certain that it would not corrode a boiler, because 
the late Professor Crace Calvert found that distilled water 
which did not contain air or gases was without corrosive 
action on iron, a bright blade immersed in such water 
having become in some days merely here and there spotted 
with rust. This does not appear to us to be at all conclu- 
sive evidence against the corrosive powers of even pure 
distilled water. The spots of rust were found to occur 
at places where,‘ small impurities in the iron set up gal- 
vanic action.” Mr. Rowan will not maintain that boiler 
plates are free from impurities, and we see no reason to 
doubt that a boiler supplied with pure distilled water 
would quickly become spotted with rust, as did Pro- 
fessor Calvert’s polished iron blade; aud when spots of rust 
once begin to form no one can say when the process 
of deterioration will cease. Besides, it must not be 
forgotten that Professor Calvert worked with cold 
water, not with hot; and one of the essential points 
in the arguments of those who consider pure water an 
enemy to boiler plates is, that the water must be heated 
to a high temperature. Again, does not Mr. Rowan beg 
the question a little when he asserts that air, or other 
gases, remains in solution in considerable quantities in a 
steam boiler? Is it not more than probable that the air 
finds its way, for the most part, to the steam space, and 
thence to the engine, almost at once? Is there, indeed, 
any good reason to believe that the water in a boiler, 
which has been under steam for some days, can contain 
much free air? We shall not attempt to decide, but we 
may say that Mr. Rowan has hardly proved his case. 
After all Mr. Rowan has written, we are just a little 
surprised to find that he can suggest no new remedy for 
corrosion. The only cure is, he admits, to be found in 
covering all the surfaces of the boiler with a protective 
coating of some salt of lime. Every sea-going engineer in 
the kingdom was aware of this. The means which Mr. 
Rowan proposes for obtaining the required protection are 
somewhat novel, and consist in pumping a bucketful of 
thin whitewash into the boiler every now and then. Many 
engineers will prefer the old plan of using a little sea 
water from time to time as feed; but Mr. Rowan’s scheme 
is extremely simple, and will, we have no doubt, work 
well. After all, however, it is somewhat unsatisfactory 
to find that a man of Mr. Rowan’s great experience 
and research, aided, as he has been, by Dr. Wallace, a 
highly competent chemist, is unable to suggest any remedy 
for corrosion that has not been known and univer- 
sally practised for many years with but indifferent 
success. If it is true that a scale ;';in. thick increases 
the consumption of fuel by 15 per cent., as Dr. Rogers 
would have us believe, then Mr, Rowan’s remedy for one 
evil introduces another of hardly less importance. What 
the marine engineer wants to get rid of is the necessity for 
obtaining and keeping with infinite pains and worry a 
scale in his boilers. When Mr. Rowan has failed to do 
this, we much fear that while the steam engine endures, 
scale will have to be relied on as the sole agent which can 
prevent the rapid destruction of marine boilers. 


ELECTRICITY IN THEORY AND PRACTICE. 

Art the present time, when telegraph lines and cables are 
receiving such rapid extensions, and when such a vast labour 
field is being opened up to both men and women, we may 
be allowed to call close attention to a very important 
subject. Reduction in the cost of messages has largely 
increased the number of messages, and experience thus tells 
us that further reduction means greater increase, and the 
increase of facilities for inter-communication means increase 
of business, ‘There exist two ways by wliich the cost of 
messages can be reduced—one is the reduction of wages, 
which is not likely to occur, in fact the opposite—namely, 
a general raising of wages is more probable; secondly, a 
decrease in the cost of materials or increased efficiency in 
their use. The latter seems to be the only way in which 
reduction can take place. Iron, copper, Bow j acid, &c., 
are not likely to be any cheaper, and thus we are reduced 
to the more efficient fise of these materials. He who makes 
two blades of row where one grew before confers a 
benefit upon the whole community ; he who doubles the 
efficiency of a battery or a cable also confers a benefit on 
humanity. To do this we must look to science, to an edu- 
cation of workmen which will enable them to understand 
the _—— and capabilities of the materials placed in their 
hands. . Hitherto all that has been thought necessary is 
the supervision of a iarge number of rule-of-thumb 
men by a few who have a fairly practical knowledge 
of their work, combined with a modicum of theory. 
In our opinion theory should go hand-in-hand with 
practice, the one being incapable of advancing far towards 
perfecting the science without the other. As an example 
of the combination of practice and theory, we may point to 
Sir W. Thomson, whose work is the admiration of every 
elegtrician. As an example of practice without theory, 


Mr. Brough, in speaking of the use of Wheatstone’s bridge, 
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says, “ Bridges for testing lines are almost invari- | Challis, writing of electricity, says :—“The mechanical | of vol. 1,“Experime ntal Researches :” “Other parts of these 
ably wron, ‘“ is is corroborated by Mr. | operation of Subbing Tistis ‘the superficial atoms | researches have received the honour of critical attention 


Heaviside, eo says, “ As Mr. Brough most truly observes, 
most Wheatstone’s bridges are wrongly arranged.” Now, 
if men are unable to test their lines in the most efficient 
manuer, can we expect their other work to be any better 

rformed? Now that the telegraph lines are in the 

nds of the Government, the public can, by judicious 
criticism, insist upon efficiency. That a special educa- 
tion is required to make a man fit to undertake 
electrical duties is already felt, and means more or less 
good have been taken to supply the want. A few schools, 
2 and private, make this subject a_ speciality. 

ittle, however, can be said in their praise. Charlatanism 
and empiricism reign supreme here, as with the majority 
of cases of those who undertake to educate the middle 
classes. The science department pays some attention to 
the subject, but the practical results arising from these 
sources are unworthy of consideration. Ultimately, as 
our teachers get taught, some good may arise. Lastly, we 
have numerous Pros, ac which are supposed faithfully to 
put forward the elementary facts of the science. Unfor- 
tunately, in very many cases these books are wholly unre- 
liable, and in others a strange want of method, tact, and 
style detracts from their use. 

It is absolutely necessary that a science should be taught 
scientifically, that looseness of statement should be avoided, 
and that a rigid adherence should be given to facts. 
Scientific writers in every other branch of science recognise 
this and act accordingly, but in electricity old terms long 
exploded are used over and over again, dummies made to 
do the duty of live men. Since the publication of 
Faraday’s “Experimental Researches” there has been a 
lull in experimental progress. Strange it is that pub- 
lishers, so energetic to issue worthless books, do not come 
forward with a re-issue of Faraday’s volumes. They are 
invaluable to the student, they are not out of date, and 
they can be obtained only with great difficulty —three very 
good reasons, we should imagine, for a new edition. 
Leaving out of consideration such works as Thomson’s 
“(Collected Papers,” and Clerk Maxwell’s elaborate 
“ Mathematical Treatise,” books not suited for the class 
which we have now under consideration, we come to a 
number of elementary books which might be thought use- 
ful. There exists no one work entirely suited to the 
wants of practical men. We do not mean to say no 
new books are published. A heap of these text-books lies 
before us, but our hearts are hardened and we refuse to 
accept them as worthy of the place they desire to fill. In 
writing a treatise on this subject, no matter whether 
intended to be exhaustive or not, a great difficulty has to 
be encountered at the outset, inasmuch as no definition of 
electricity can be given. It is at present almost entirely 
the science of phenomena. Its laws are deduced from 
observation. True, several theories are given as to what 


. itis. Thus, Mr. Sprague says, “Only recently, and asa 


consequence of the complete conversion of the scientific 
world to the opinion that heat is a ‘ mode of motion’ has 
electricity begun to take what is evidently its true place, 
as one of the phases of force or forms of motion, and yet 
only by thus regarding it can we possibly obtain a clear 
conception of nature and a perfectly satisfactory explana- 
tion of nature’s phenomena.” In other words, Mr. Sprague 
adopts the theory that electricity is a form of energy. 
On this point we have a fair field for discussion, and 
are not surprised to find some of the acknowledged 
masters of the subject directly and flatly contradict- 
ing the theory. Clerk Maxwell, after having given one 
reason against this theory, says :—‘“There is, however, 
another reason which warrants us in asserting that elec- 
tricity, as a physical quantity, synonymous with the total 
electrification of a body, is not, like heat, a form of energy. 
An electrified system has a certain amount of energy, and 
this energy can be calculated by multiplying the quantity 
of electricity in each of its parts by another physical 
quantity called the potential of that part, and taking 
half the sum of the products. The quantities ‘Electricity’ 
and ‘Potential, when multiplied together, produce the 
quantity ‘Energy.’ It is impossible that electricity and 
energy should be quantities of the same category, for 
electricity is only one of the factors of energy, the other 
factor being potential.” Examples are also given of other 
factors producing energy. In the present state of electrical 
science it is perhaps necessary that the two-fiuid and one- 
fluid theories be discussed ; too little, however, is said of 
another theory which looks upon electricity as a substance, 
an element having a far greater affinity for other matter 
than fluorine. According to the supporters of this theory 
—and they are neither few nor feeble—electricity can 
never be isolated, though the conditions of combination 
may be changed, giving rise to the so-called positive and 
negative electricities. We think that Professor Maxwell 
is entirely wrong in his reasoning on this theory. He 
says :—“ Electricity is treated as a substance, but inasmuch 
as there are two kinds of electrification which, being com- 
bined, annul each other, and since we cannot conceive of 
two substances annulling each other, a distinction has been 
drawn between free electricity and combined electricity.” 
If the positive and negative states of electritication consist 
in the combination with more or less than the normal 
quantity of electricity, and when combination exists in its 
normal state we get no signs at all of electrification, this 
latter does not prove that annihilation has taken place, but 
that our instruments as yet are not adapted to the detec- 
tion of electricity in this state. The learned professor 
might as well state that no other element exists because 
our chemists as yet have failed to detect a new one. With 
every improvement in our means of detection we have 
increased the number of known elements, and we have 
every reason to suppose that further improvements will 
further increase the number. Again, this theory does not 
need two substances, but one; and we think a positive 
assertion can be made “ that no one element can annihilate 
itself.” We can only refer to one other theory which has, 
so far as we are aware, been relegated by electricians to 
the regions of mumbo-jumbo—they have not deigned to 
notice it in any of their elementary books. Professor 


in such a manner that in one of the substances they 
are pushed in and in the other they are drawn 
out beyond their ordinary neutral positions. That these 
two effects must be simultaneously produced will appear 
from the consideration that the applied forces operate to 
displace the atoms by the intervention of the sosehesiaalhy 
equivalent atomic and molecular forces of the two sub- 
stances, and the resultants of these, where the substances 
are in contact, necessarily act on both in the same direc- 
tions relative to the common tangent planes at the points 
of contact, thus compressing one and dilating the other. 
The two kinds of electricity are called vitreous and resinous, 
or positive and negative. I assume that the vitreous, or 
positive, electricity corresponds to the compressed state of 
the superficial atoms.” These theories of electricity form 
legitimate grounds for discussion, which, if of no very great 
benefit to students who learn only to use, and remain 
satisfied with the least common measure of knowledge 
which enables them to gain the place of lineman or super- 
intendent, is not wasted, and ought to serve as an incentive 
to the student to pay close attention to the phenomena his 
work may bring him into contact with, and which may 
serve to settle the whole question. We cannot say the 
same, however, of that part of text-books which is wasted 
in defining terms long since proved incorrect; and in 
explaining phenomena on the most vicious and incorrect 
principles that empiricism can devise. Why cannot we 
abolish the terms vitreous and resinous ? hy not get 
rid of the ideas expressed by free and bound electricity ? 
Why not, with all the scientific hammers we possess, get 
rid of the absurd and childish statement that the earth is 
a vast reservoir, and that the electricity sent from the 
rubber of an electric machine is lost in this immense 
reservoir? Why not? Simply because our would-be 
teachers require to be taught. The question of the reser- 
voir ought to have been abandoned after the publication 
of the first part of Mr. F. C. Webb’s work on “ Electrical 
Accumulation and Conduction.” The reasoning therein is 
very strong, and it seems to us incapabie of being dis- 
proved. The book is now, we believe, out of print. The 
second part, we are sorry to say, was never published, the 
reason given being the want of success of the first; and 
yet there does not exist a better book on this branch of 
the subject in any language. With such a work in exist- 
ence, how could authors write— More of the fluid will be 
accumulated by further excitation, the ground being the 
inexhaustible source of the electric fluid ;” or, “ The earth 
is a vast reservoir—a species of drain—which sucks up 
and absorbs at the two extremities of the wire the free 
electricities which the battery, or any apparatus that is 
the generator of electricity, sends into it;” or again, “ By 
means of the electrophorus, or rather, by the small quantity 
of negative electricity resident in its resinous cake, we are 
thus enabled to ‘pump up,’ as it were, an indefinitely 
large supply of electricity from the earth as a common 
reservoir of electricity ?” 

Mr. Webb, in the work above referred to, after quoting 
the explanations generally given, says, “I maintain that 
these explanations are erroneous, &c.,” and deyotes five or 
six chapters to the proof of his statement. And he is 
undoubtedly correct. The earth is no more a vast reser- 
voir of electricity than its crust is only forty-five or fifty 
miles in thickness. It seems to us that all text-books and 
all teachers should pay special attention to the descrip- 
tion and discussion of the laws relating to the circuit. 
This ought and may conveniently be divided and consi- 
dered under the titles of Conductive and Inductive Cir- 
cuits. Most authors seem ignorant of the latter of these 
terms; they write with great facility about “ induction,” 
but their plagiarisms show they understand very little 
about it. Indeed, were this really understood, the absurd 
nonsense of a “vast reservoir” would not be written. 
Using the terms positive and negative, we are pretty well 
agreed upon one fundamental law—that it is impossible to 
generate any quantity of positive electricity without at the 
same time generating an equal quantity of negative, and vice 
versd. There is another equally fundamental law, not, how- 
ever, so generally stated, even if it be admitted. It is this. 
Whenever positive and negative electricity are generated, 
their whole end and aim, their life-long work, is to get 
together again, and they never cease attempting this till 
—if one may use the expression—they have done it. 
Admitting these two laws, the student, and, for the 
matter of that, the scientist, must be blind who 
does not clearly see the whole phenomena of induc- 
tion and conduction. Admitting these laws, we hold 
that the very idea of repulsion is eliminated from 
the science of electricity, there is no such thing — 
repulsion does not, cannot, exist. The whole phenomena 
of pith-balls, gold leaves, torsion balance, &c. &c., are as 
easily and much more scientifically explained by means of 
attraction than by the olla rida of repulsion and 
attraction. Mr. Sprague is evidently of this opinion, and 
we wish he had pa his standpoint on it more decidedly. 
Speaking of the ordinary theory, he says: “ These state- 
ments are received as absolute truth by electricians, and 
upon them the fluid theories of electricity are based ; and 
yet there is scarcely a truth in them which is not over- 
weighted by an error.” “At this stage it is proper to 
remark that, without absolutely denying the existence of 
electrical repulsion, the experiments on which that doc- 
trine is based are mostly illusory.” Singularly enough, he 
does not in the illustrative experiments he gives, mention 
one that assists us in understanding the reservation implied 
by his words, “without absolutely denying” in every 
case we have “ apparent repulsion.” 

The doctrine of always attraction, nowhere repulsion, 
seems to be like the fabled red rag when waved in front of 
the bull—calculated to raise the electric ire of thoughtless 
pretenders, who say this or that must be true because 
this or that man amongst the foremost in the scientific 
world says it isso. It is not the thinkers, but the would- 
be-thought thinkers who create disturbances in the scien- 
tific world. We would ask these meddlers to remember 





the noble words of a master. Faraday says, in the preface 





from various philosophers, to all of whom I am obliged, 
and some of whose corrections I have acknowledged in 
the foot-notes. There are no doubt occasions on which I 
have not felt the force of the remarks, but time and the 

rogress of science will best settle such cases, and although 
Taint honestly say that I wish to be found in error, yet 
I do fervently hope that the progress of science in the 
hands of its many zealous cultivators will be such, as by 
giving us new and other developments, and laws more and 
more general in their applications, will even make me 
think that what is written and illustrated in these experi- 
mental researches belongs to the bygone parts of science.” 
We certainly do not wish to be found in error, but feel 
that criticism is necessary upon points which to us seem so 
palpably incorrect. Once more stating the laws as we 
recognise them, we will endeavour to explain the so-called 
repulsion of gold leaves by attraction :—(1) Equal quanti- 
ties of positive and negative electricities are generated at 
same time. (2) The great and only object of these elec- 
tricities is to recombine. (3) No quantity of electricity is 
ever lost, the earth not being a reservoir sucking up or 
absorbing. (4) Equal quantities of positive and negative 
are lost sight of on recombination. hen facility is given 
for a recombination, as when two sides of a Leyden jar are 
connected by wire, we form a conductive circuit, otherwise 
we have an inductive circuit. (5) The uncombined elec- 
tricities always get as near to each other as ible. 
(6) Positive electricity has absolutely no effect, either re- 

ulsive or attractive, upon positive, and similarly, negative 
oo no effect on negative. Let a gold leaf electroscope be 
charged, say, with positive electricity. The leaves diverge, 
and are commonly said to be repelled. Now the real 
action is this: Originally the gold leaves and conductor 
contained equal quantities of positive and negative elec- 
tricities. The negative is taken away to combine 
with positive presented to the knob. But un- 
doubtedly the generation of this positive necessitated 
the generation of an equal amount of negative elec- 
tricity. Where, in the name of common sense, is this 
gone to? Are we to still continue the childish unscientific 
explanation that it is absorbed by the earth? It cannot be. 
This negative electricity has followed the insulated positive 
and has been accumulated upon the nearest conductor, 
whether that consists of the operator’s body, the walls of 
the room, or the earth. When the positive was brought 
nearer to the electroscope than to the original negative it 
was combined with, it inductively separates the normal 
electricity in the leaves and conductor, ultimately by the 
conditions of the experiment it combines with the negative 
of the electroscope, and on its combination is lost to our 
senses and instruments. But how about the remaining 
electricities? The leaves diverge not because of repulsion 
but because the freed negative electricity has found out, so 
to speak, the freed positive electricity, and wishes to com- 
bine with it. According to our idea the two uncombined 
electricities get as near to each other as possible, and as 
every good electroscope has generally slips of tin-foil on its 
sides, the uncombined negative electricity is accumulated 
upon these strips, and it is owing to this accumulation that 
the gold leaves diverge. The positive electricity in the 
leaves and the negative electricity in the strips of foil act 
on each other, causing the phenomena. The strips, how- 
ever, are not necessary—the phenomena occur just as well 
without as with them; if not present, the electricity 
accumulates upon the nearest conductor, acting just as 
effectively. 





THE ENGLISH AND AMERICAN PATENT LAW. 


In his address to the Physical Section of the British Aesocia- 
tion Sir William Thomson drew a contrast between the English 
and American Patent Law, very much to the disadvantage of the 
former. Speaking of his visit to Philadelphia, Sir William said: 
“T was much struck with the prevalence of patented inventions 
in the exhibition ; it seemed that every good thing deserving a 
patent was patented. I asked the inventor of a very good in- 
vention, ‘ Why don’t you patent it in England’ He answered, 
‘The conditions of England are too onerous,’ We certainly 
are far behind America’s wisdom in this respect. If Europe 
does not amend its patent laws— England in the opposite direc- 
tion to that proposed in the bills before the last two sessions of 
Parliament—America will speedily become the nursery of useful 
inventions for the world.’’ Granting as we do that the patent 
laws of this country require modification, most certainly not in 
the direction of the Lord Chancellor’s abortive bills, it is some- 
what difficult to see how the conditions of our English patent 
can be said to be “too onerous.” In fact the grant is almost 
entirely unconditional, the patentee not being required to work 
his invention, nor being compelled to grant licenses. The only 
stipulations in the letters patent are that he shall file a 
full and clear description of his invention within six months 
from the date of his application, and pay certain fees at the end 
of the third and seventh years respectively. The applicant has 
not to run the gauntlet of a body of examiners, and a patent of 
England will cover much more ground than it will in America, 
a distinct advantage to the patentee, since it permits him to 
take out one patent instead of several. If Sir William Thomson's 
inventor meant that the fees here are too high, there is some- 
thing to be said for his view of the question. Opinions are 
divided upon this point, it is true, but select committees and 
royal commissions have over and over again reported that the 
patent laws should not be regarded primarily as a source of 
revenue. Seeing then that the annual surplus of the Patent-. 
office considerably exceeds £100,000, it would seem either that 
the fees should be reduced, or that some portion at least should 
be devoted to purposes by which patentees will be benefited. 
The abridging and indexing of the specifications might, for 
example, be pushed forward with much greater celerity than it 
is; the alteration in the mode of printing these documents 
recently introduced by the commissioners is decidedly in the 
American direction, but the only results will be to give patentees 
less than what they had before, and to increase the profits of 
the department. 


TRADES UNION TYRANNY. 
Unper this head a fortnight ago we alluded to a dispute which 
had arisen at the cabinet manufactory of Messrs. Manuel and 
Sons, Sheffield. This dispute arose out of the persistent efforts 
of the officials of the trades union to which the men belonged to 





interfere with the management of the business. As we stated 
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on the previous occasion, Messrs. Manuel at one time made it a 
rule never to employ a man who belo to the trade union ; 
but they were induced to set this proviso aside in 1871, owin 
to the exceedingly flattering expressions of goodwill forward 
to them by their own men and the trade generally. for giving 
the nine hours’ system, and an advance in wages, without having 
been solicited to do so. They agreed to allow union men to 
work for them on the express and strict condition that there 
should be no attempt on the part of the union to interfere with 
the progress of their business. This condition was agreed to ; 
but Messrs. Manuel found that it was not observed, but 
that, on the contrary, they were subjected to all kinds of 
interference, and attempts at dictation. At length the firm 
determined to submit no longer, but to return to their 
former system of employing non-unionists only. They accord- 
ingly gave notice to the whole of their unionist men—a large 
number—that they must either leave the union or quit their 
employment. The notice expired on Saturday last, and it is 
not a little to the credit of the good sense of the men, to say 
nothing of the implied condemnation of the union, that the 
majority of them decided to stay with the firm, only a small 
number deciding to take out their tools. Messrs. Manuel, we 
observe, state that they can obtain as many men as they require, 
and that they are fully determined not to again employ men 
belonging to the union, It is stated, in connection with this 
affair, that other employers in Leeds, Manchester, and elsewhere 
are on the eve of taking similar steps, with a view of emanci- 
pating themselves and their workmen from the tyranny of the 
“trade” officials. 


PERILS OF COLLIERY WORKING. 


THE difficulties and dangers which beset the path of those 
whose duties call them into mines where inflammable seams of 
coal are worked are often, unhappily, illustrated by the terrible 
explosions which occur where any of the ordinary precautions 
are neglected. That some mines can be worked at all with abso- 
lute safety, providing the rules and regulations be properly and 
strictly carried out, is a matter of the highest credit to engineer- 
ing skill, In most instances, however, it requires but ordinary 
care and caution to render the workings almost as safe as the 
pathways on the surface. Let these precautions be neglected, 
nevertheless, and the mine which is ordinarily so safe at once 
becomes pregnant with the most dire dangers and disasters. 
These observations are pretty well exemplified by outbursts of 
fire damp which have recently taken place at a couple of collie- 
ries in South Yorkshire. At the Wharncliffe Silkstone pit a 
man named Henry James was killed, others being also injured, 
and it was proved at the coroner’s inquest that the “ headings” 
where the gas accumulated had never been examined, and that 


naked lights had been freely used. The jury, as in duty bound, 


severely censured the deputies for their gross carelessness, but 
it does not follow that any action will be taken on their recom- 
mendation. In the other case—that of a great outburst of fire 
damp at the Oaks Colliery, one of the most fiery of pits, as was 
evinced by the great explosion of 1866, when 380 persons were 
killed—we have evidence abundantly showing how effective the 
means may be made for the prevention of accidents, The 
gas was given off both from the roof and the floor, the 
latter being replaced in great bulk. Not less than six 
men had examined the spot during the same day, and had found 
nothing wrong ; but as soon as some props were removed to 
facilitate the working, the roof began to “ weight,’ at a distance 
of over 500 yards from the pit bottom, in the return air course. 
The roof then fell, and the floor was upheaved; but the ventila- 
tion being good, the great volume of gas thus liberated was 
immediately carried off. The mixture of foul air and atmospheric 
air enveloped some men who had safety lamps, and extinguished 
the lights in the latter; but, luckily, no explosion occurred, and 
the men made their way to the pit bottom as best they could. 
It is stated that where the outburst took place 10,000 cubic 
feet per minute of air was passing the coal face, increased at 
337 yards from the pit bottom to 25,000ft., and at 417 yards 
distance 65,000ft. per minute were in circulation. At 507 yards 
from the bottom of the shaft 76,570 cubic feet more were brought 
in from the return courses, or a total of 140,000 cubic feet. 
With this great quantity of air in the workings, it is not sur- 
prising to find that the pit became “ sweet’’ and clear from foul 
gases in the course of some hours; but it is equally certain that, 
had not the ventilation been so thorough, a catastrophe of the 
most terrible nature would, in all probability, have been brought 
about, 


REVOLVING PUDDLING FURNACES, 


° 

ADDITIONAL interest will be attached to this theme—which Mr. 
Henry Kirk, of Workington, is set down to introduce in a paper 
before the members of the Iron and Steel Institute to be held 
next week in Leeds—by the fact that Mr. Danks has succeeded 
in securing the exclusive right to use water or any other artifi- 
cial aid for keeping cool the ends of his revolving furnace, and 
of employing the movable flue usually attached to it. Such a 
decision the Solicitor-General has, upon the application of Mr. 
Danks, just given, though the legal announcement of it has not 
yet been made public. How far Mr. Danks’ success in this 
matter will affect other rotary puddlers we are not here prepared 
to state. Unless inventors have power to adopt artificial means 
of keeping cool those parts of the furnace which are really the 
most vulnerable, attempts to puddle with a revolving furnace 
other than that which Mr. Danks has invented will not be facili- 
tated by what we now report, always supposing that a more 
refractory lining cannot be secured than that which is at present 
mostly in use, That the ends of a furnace are the most vul- 
nerable parts of it there can be no doubt by any one who has 
had experience of the working of such machinery, whether it be 
fired by coal of the ordinary size, by pulverised coal, or by gas, 
or whether the fuel, of whatever kind, be driven in from the back 
or from the front. Unless, therefore, the trade are prepared to 
adopt the Danks method they will have to give attention to a 
phase of the question which has all along proved by no means 
the least easy of solution. Whilst we are upon this subject, it 
may not be amiss to state that Messrs. Hopkins, Gilkes, and Co., 
who have been experimenting witb ordinary coal gas as a fuel in 
the working of the Danks machine, are continuing their efforts 
to attain success. They began by admitting the gas at the rear 
of the furnace, but in that way they did not add to the number 
of heats brought out in a given time, the gas passing into the 
flue without having sufficiently done its work. e arrange- 
ments which have now been made contemplate the injection of 
the gas, stimulated by air, at the front of the furnace. In pre- 
paring to do this the firm are now, we understand, engaged. Nor 
is this all. They are putting down a small mill to manufacture 
rivet and guide iron, and similar small sections, for which they 
intend to use the product of the Danks furnace. They have con- 
fidence that by the aid of machine puddling they shall be able 
with Cleveland pigs to compete with the output of the mills and 
forges in South Staffordshire, 





EXPRESS ENGINES FOR THE GREAT WESTERN 
RAILWAY. 

So much has been said lately concerning the engines used by 
the Great Western Railway Company in working their fast 
traffic, that our readers will, no doubt, be interested by some 
information concerning the latest type of express engine used on 
this railway. By the courtesy of Mr. Armstrong, locomotive 
superintendent of the line, we are enabled to illustrate at page 
186, the new narrow gauge express engines, of which several 
have just been turned out from the Swindon Works. An exami- 
nation of these engines, and some experience of their powers 
with heavy trains, justify us in pronouncing them as among the 
very best engines of the kind ever designed. It will be seen 
from our drawing that they are extremely simple, and the 
symmetry of their proportions has been very carefully observed, 
without suffering beauty of form to detract from utility. It is 
just as easy, after all, to make locomotives handsome as ugly, 
when a designer possesses sufficient taste for the purpose, which 
is not always the case. 

In a succeeding impression we shall give some additional 
engravings of these engines, and a complete statement of their 
dimensions. It will suffice now to say that the drivers are 7ft. 
diameter, and the cylinders are 18 by 24. 








Rea TRADE UNIONISM.—The great and very general depression 
of trade which lately has trought trouble and disaster upon many 
a promising house of business, seems to have told with especial 
severity on the tin-plate trade of Wales. Within the past week 
or two more than one extensive establishment has succumbed to 
the pressure of the times, and some of those who ought to be com- 
petent to form a trustworthy — on the subject appear to take 
a somewhat despondent outlook of the immediate future. Under 
these circumstances it is pleasant to hear of the wise and generous 
policy of some-of the operatives engaged in this industry. It is a 
remarkable fact, well worthy of the attention of those who 
imagine that the antagonism between labour and capital is growing, 
that twice within the past two or three weeks workmen in this line 
havecome forward with expressions of sympathy and offers of practical 
co-operation for embarrassed employers. The operatives employed 
in the Caerleon Tin-plate Works were, we understand, the men to 
set this generous and sensible example. The firm having failed, 
the employés held a meeting, and resolved among themselves that 
upon the recommencement of operations they would for three 
months return a fourth part of whatever they might earn to the 
treasury of the firm. Last week a similar proposal was volun- 
teered by the workmen on the Mold Tin-plate Works, which had 
also suspended payment. The Mold operatives throughout the 
establishment have pledged themselves to work one week in each 
month up till Christmas without wages. It is not necessary that 
this should be regarded as pure and unalloyed generosity ; but it 
is, at all events, a very satisfactory combination of generosity and 
prudence, which may well serve as an example to others of their 
class in all parts of the kingdom. It isa striking and most wel- 
come indication that the working classes are awakening to the 
fact that their own interests and their masters’ are identical, and 
that a policy of mutual trust and hearty co-operation are, after all, 
as well worth trying as strikes and antagonism. The inculcation 
of this lesson is oaly a question of time, but some of our working 
men seem marvellously slow to learn it.—Glasgow Weekly Mail. 


Curtous TENDERS.—An adjourned meeting of the Lincoln Town 
Council was held on Monday afternoon for the purpose of deciding 
upon whose tender should be accepted for the Nakinaeames of the 
deep sewerage of the city. The following is a copy of Mr. Man- 
sergh’s report to the council respecting the contracts and the woik 
about to be carried out. It may be read with advantage by every- 
one interested in tenders:—! have received from Mr. Hebb the 
eight tenders which had been sent to him in response to the 
published advertisement, and I have carefully gone through them 
all and had all the figuring checked and corrected. In seven of the 
tenders this examination has resulted in the alteration of the 
total amounts ; the eighth remaining as before, probably because 
the details had not been filled in by the parties tendering. The 
lowest tender is that of Mr. G. T. Acock, of Oxford, amounting 
to £63,605 19s, 2d., and the highest is that of Messrs. A. W. 
Ritson and Co., of London, amounting to £97,804, 7s. My own 
estimate, based on the same bill of quantities, is £67,200 14s, 5d. 
Mr. Mansergh then gives a comparative list of the tenders as 
corrected, and goes on to say: I need not trouble you with many 
remarks upon the six tenders, the totals of which are higher than 
~ own estimate. No. 8, £97,804 7s., Messrs. Ritson have not 
taken the trouble to fill in the schedule nor any of the details of 
the bill of quantities, and I cannot, therefore, check the accuracy 
of their tender in any way. They have added £9000 for con- 
tractor’s plans, which is an irregular proceeding. No. 7, £96,763 
17s. 8d., Messrs. Greenwood, Dovenor, and Co,’s tender, is care- 
fully made out, and they have filled in the bill and all the 
schedules, but their prices are too high throughout. No. 6, 
£90,560 17s. 8d., Mr. F. Waddingham’s tender, is fairly made out, 
and the total of the legitimate items in the bill amounts to some- 
thing over £81,000; but to each of the mains Mr. Waddingham 
has added £3000 for ‘‘ Watching, Pumping, &c.,” which increases 
the total by £9000, These expenses ought to have been spread 
over all the items in the bill. No. 5, £82,934 15s. 1d., Mr. 
Clarke’s tender, has, on the whole, been well considered, although 
there are a few very anomalous prices. The schedules are all filled 
in, but the total is much in excess of what I consider to be the 
fair value of the work. No. 4, £74,767 1s. 6d., Mr. Wr. 
Wheildon. The above remarks will apply equally to this 
tender. No. 3, £74,818 6s. 8d., Messrs. Smith, Finlayson, and 
Co. This tender has been made out rather curiously. All the 
items are priced in the bill, and from the total of each main, 5 per 
cent. is deducted ina lump. The first schedule is not fully filled 
in. In schedule No. 4a manuscript item is added, viz., ‘‘ Taking 
up and relaying surface of ground over sewers and pipe drains, 1s. 
per yard.” This would practically increase the amount of the 
tender by nearly £2000. No. 2, £67,077 6s. 6d., Messrs. J. Neave 
and Son. This is a very good tender, and the total is within about 
£120 of my own estimate. Ina few particulars the prices are high, 
notably the cast iron pipes, and in a few somewhat too low, but 
on the whole the tender is very creditably made out, and evidently 
by op we who knew the value of the work. All the schedules are 
fully entered up, and the prices for the different sections of the 
same sized sewers are consistent one with another. Messrs, 
Neave carried out a sewer contract under me at Reading, to my 
satisfaction. No. 1, £63,605 19s, 2d., Mr. G. T. Acock. This is the 
lowest of the eight tenders, and is nearly £3600 below my own esti- 
mate, The total has, however, been arrived at by adding 5 per 
cent. in a lump at the end to cover ‘‘ contingencies, retention, and 
sureties.” This is an inconvenient and irregular way of making 
out the tender. If the work detailed in the bill of quantities, with 
all its responsibilities and contingencies, is worth the total sum Mr. 
Acock has put down, the 5 per cent. should be spread over all the 
items. There are several things incorrectly priced ; for instance, 
sluice valves, which are much too low, and sluice frames and wrought 
plates, which are too high. Timber ordered to be put in is also too 
low. The cast iron pipes are somewhat high. The schedules are pro- 
perly made out. I recommend that this tender of £63,605 19s, 2d. 
should be accepted, subject to Mr. Acock’s agreeing to add the per- 
centage to the individual items, instead of ina lump, and to modify 
such of the prices as are clearly incorrect, so asto make the tender fair 
and consistent throughout to my satisfaction. Mr. Acock carried 
out some of the sewer works at Norwich, and is now executing a 
contract at Oxford. ite, the engineer in charge of the 


works there, has recommended Mr. Acock to me as a good man, 
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ADDRESS BY SIR Wa. THOMSON, PRESIDENT, SECTION A.— 
MATHEMATICAL AND PHYSICAL SCIENCE. 

A CONVERSATION which I had with Professor Newcomb one 
evening last June, in Professor Henry’s Jrawing-room, in the 
Smithsonian Institute, Washington, has for me. to give 
all my spare thoughts ever since to Hopkins’ problem of 
Precession and Nutation, assuming the earth a rigid spheroidal 
shell filled with liquid. Six weeks ago, when I landed in 
England after a most interesting ~~ to America and back, and 
I became painfully conscious that I must have the honour to 
address you here to-day, I wished to write an address of which 
science in America should be the subject. I came home, indeed, 
vividly impressed with much that I had seen both in the great 
Exhibition of Philadelphia and out of it, showing the truest scien- 
tific spirit and devotion, the originality, the inventiveness, the 
patient persevering thoroughness of work, the appreciativeness, and 
the generous open-mindedness and sympathy, from which the great 
things of science come. I wish I could speak to you of the veteran 
Henry, generous rival of Faraday in electro-magnetic discovery ; of 
Pierce, the founder of high mathematics in America ; of Bache, and 
of the splendid heritage he has left to America and to the 
world in the United States Coast Survey; of the great 
school of astronomers which followed Newton, Newcomb, 
Watson, Young, Alvan, Clark, * Rutherford, Draper, father 
and son; of Commander Belknap and his great explora- 
tion of the Pacific depths by pianoforte wire, with imperfect 
— supplied from Glasgow, out of which he forced a success 
in his own way; and of Captain Sigsbee, who followed with like 
fervour and resolution, and made further improvements in the 
apparatus by which he has done marvels of easy, quick, and sure 
deep-sea sounding in his little surveying ship Blake; and of the 
admirable official spirit which makes such men and such doings 
possible in the United States naval service. I would like to tell 
you, too, of my reason for confidently expecting that American 
hydrography will soon supply the data from tidal observations, 
long ago asked ef our own Government in vain by a committee 
of the British Association, by which the amount of the earth's 
elastic yielding to the distorting influence of the sun and moon 
will be measured ; and of the strong hope that the Compass De- 
partment of the American Navy will repay the debt to France, 
Engiand, and Germany so appreciatively acknowledged in their 
reprint of the works of Poisson, Airy, Archibald Smith, Evans’ 
and the Liverpool Compass Committee, by giving in return a 
fresh marine survey of terrestrial magnetism, to supply the navi- 
gator with data for correcting his compass without sights of 
sun or stars. I should tell you also of ‘Old Prob’s” 
weather warnings which cost the nation 250,000 dols. a year; 
one: A well spent say the western farmers, and not they alone; in 
this the whole people of the United States are agreed, and though 
Democrats or Republicans playing the *‘ economical ticket” may 
for half a session stop the appropriations for even the United 
States Coast Survey, no one would for a moment think of proposing 
to starve ‘‘Old Prob.” Aod now that 80 per cent. of his probabi- 
lities have proved true, and Gen. Myers has for a month back 
ceased to call his daily forecasts probabilities, and has begun to call 
them indications, what will the western farmers call him this time 
next year? Nor ought I to pass over the United States naval 
observatory, full of the very highest science, under the command 
of Admiral Davis! If, to get on to precession and nutation, I 
had resolved to omit telling you that I had there an instrument 
for measuring photographs of the transit of Venus—shown me 
by Prof. Harkness, 2 young Scotchman attracted into the United 
States naval service—seen for the first time in an astronomical 
observatory a geometrical slide, the verdict on the disaster on 
board the Thunderer, published while I am writing this adress, 
forbids me to keep any such resolution, and compels me to put the 
question, is there in the British navy, or io a British 
steamer, or in a British land boiler another safety valve so 
constructed that, by any possibility, at any temperature, or 
under stress, it can jam, and to say that if there is it 
must be instantly corrected or removed. I ought to speak to you, 
too, of the already venerable Harvard University, the Cambridge 
of America, and of the John Hopkins University of Baltimore, 
which with its youthful vigour has torn Sylvester from us, has 
utilised the genius and working power of Roland for experimental 
research, and three days after my arrival in America, sent for the 
young Porter Poirier to-make him a Fellow. But he was on his 
death bed in New York ‘‘ begging his physicians to keep him alive 
just to finish his book, and then he would be willing to go.” Of his 

ook, ‘* Thermodynamics,” we may hope to see at least a part, for 
much of the manuscript and kind and able friends to edit it are 
left; but the appointment to a Fellowship in the John Hopkins 
University came a day too late to gratify his noble ambition. Sir 
Wn. Ti then pr ded to review the evidence regarding the 
physical conditions of the earth; Jts internal temperature ; the 
fluidity or solidity of its interior substance ; the rigidity, elasticity, 
plasticity, of its external figure ; and the permanence or variability 
of its period and axis of rotation. ‘The evidence of 4 high internal 
temperature is too well known to need any quotation of 
particulars at present. Suffice it to say that’ below the upper- 
most ten metres stratum of rock or soil sensibly affected 
by diurnal and annual variations of temperature, there 
is generally found a gradual increase of temperature down- 
wards, approximating roughly, in ordinary localities, to an 
average rate of 1 deg. C. per 30 metres of descent, but much 
greater in the neighbourhood of active volcanoes, and certain 
other special localities of comparatively small area, where hot 
springs, and perhaps also sulphurous vapours, prove an intimate 
relationship to volcanic quality. It is worthy of remark in passing 
that, so far as we know at present, there are no localities of 
exceptionally small rate of augmentation of underground teni- 
perature, and none where temperature diminishes at any time 
through any considerable depth dewnwards below the stratum 
sensibly influenced by summer heat and winter cold. Any con- 
siderable area of the earth of, say, not less than a kilometre in 
any horizontal diameter, which for a few thousand years had been 
covered by snow orice, and from which the ice had melted away 
and left an average surface of temperature of 10 deg. C., years 
after show a decreasing temperature. By a simple effort of geo- 
logical calculus it has been estimated that 1 deg. per 30 metres 
gives 1000 deg. per 30 kilometres, and 3333 deg. per 100 kilometres. 
This arithmetical vesult is irrefragable, but what of the physical 
conclusion drawn from it with marvellous frequency and pertinacity, 
that at depths of from 30 to 100 kilometres the temperatures are so 
high as to melt all substances composing the earth’s upper crust? It 
has been remarked, indeed, thatif observation showed any diminution 
or augmentation of the rate of increase of underground temperature 
in great depths, it would not be right to reckon on the uniform 
rate of 1 deg. per 30 metres, or thereabouts, down to 30 or 60 or 100 
kilos. ‘‘But observation has shown nothing of the kind, and 
therefore surely it is most consonant with inductive —— to 
admit no great deviation in any part of the earth’s solid crust from 
the rate of increase proved by observation as far as the greatest 
depths to which we have reached!” Now, I have to remark upon 
this that the greatest depth to which we have reached in observa- 
tion of underground temperature is scarcely one kilometre; and 
that if any falling off of the rate of augmentation of underground 
temperature were sensible at a depth of one kilometre, this would 
demonstrate that within this last 100,000 years the upper surface 
of the earth must have been at a higher temperature than that 
now found at the depth of one kilometre. Such a result is no 
doubt to be found 4 observation in places which have been 
overflown by lava in the memory of man, or a few years further 
back; but if it were found for the whole earth it would limit 
the whole of Cees yr history to within 100,000 years, or, 
at all events, would interpose an absolute barrier against the 





continuous descent of life on the earth from earlier periods than 
100,000 years ago, Therefore, although search in locali- 
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“190 THE ENGINEER. 
ties for a diminution of the rate of augmentation of which I need not say would be whc But on the 
temperature in depths of less than a kilometre may be of intense | lunar nutation of 18°6 years the effect would be quite sensible, 
interest, as helping us to fix the dates of extinct 18°6 years being twenty-three times 300 days the effect would be to 
which have taken within 100,000 years or so, we know enough | diminish the axes of i earth’s pole describes in 


If we admit as possible any such discontinuity within 900,000 

we might be to find a sensible diminution of the rate at 
3 kilometres ; but not at anything less than 30 kilometres, 
if geologists claim as much as 90,000,000 of years for the 


y 

length of the time with which their science is concerned. Now 
this implies a temperature of 1000 deg. C. at the depth of 30 kilo- 
metres, allows something less than 2000 deg. for the temperature 
of 60 kilometres, and does not require much more than 4000 deg. 
C, at any depth, however great; but require at the great 
de a temperature of at all events not less than about 

deg. C. It would not take much “hurrying up” of the 
actions with which they are concerned to satisfy geologis.s 
with the more moderate estimate of 50,000,000 of years. 
This would imply at least about 3000 deg. C. for the limiting tem- 
perature at great depths. If the actual substance of the earth, 
whatever it may be, rocky or metallic, at depths of from 60 to 100 
ilometres under the pressure actually there experienced by it, can 
be solid at temperatures of from 3000 deg. to 4000 deg., then we 
may hold the former estimate, 90,000,000, to be as probable as the 
latter, 50,000,000, so far as evidénce from underground temperature 
can guide us; if 4000 deg. would melt the earth’s substance at a 
depth of 100 kilometres, we must reject the former estimate, 
though we might still admit the latter; if 3000 deg. would melt 
the substance at a depth of 60 kilometres, we should be compelled 
to conclude that 50,000,000 of years is an over estimate. Whatever 
may be its age, we may be quite sure that the earth is solid in its 
interior; not absolutely throughout its whole volume, for there 
certainly are spaces in volcanic regions occupied by liquid lava ; 
but whatever portion of the whole mass is liquid, whether the 
waters of the ocean or melted matter in the interior, these portions 
are small in comparison with the whole, and we must utterly 
reject any geological hypothesis which, whether for explaining 
underground heat or ancient upheavals and subsidences of the solid 
crust, or earthquakes, or existing volcanoes, assumes the solid earth 
to be a shell of 30, or 100, or 500, or 1000 kilometres thickness, 
resting on an interior liquid mass, This conclusion was first 
arrived at by Hopkins, who may therefore properly be called the 
discoverer of the earth’s solidity. He was led to it by a considera- 
tion of the ph of pr ion and nutation, and gave it as 
shown to be highly probable, if not absolutely demonstrated by his 
confessedly imperfect and tentative investigation. But a rigorous 
application of the perfect hydrodynamical equations leads still more 
decidedly to the same conclusion. I am able to say this to you 
now, in consequence of the conversation with Professor Newcomb 
to which I have already alluded. Admitting fully my evidence for 
the rigidity of the earth from the tides, he doubted the argument 
from precession and nutation. Trying to recollect what I had 
written on it fourteen years ago, in a paper on the “‘ Rigidity of the 
Earth,” published in the *‘ Transactions of the Royal Society,” my 
conscience smote me, and I could only stammer out that I had 
convinced myself that so-and-so and so-and-so, at which I had 
arrived by a non-mathematical short-cut, were true. He hinted that 
viscosity might suffice to render precession and nutation the same as 
if the earth were rigid, and so vitiate the argument for rigidity, 
This I could not for a moment admit, any more than when it was 
first = forward by Delaunay. But doubt entered my mind regard- 
ing the so-and-so and so-and-so; and I had not completed the night 
journey to Philadelphia which hurried me away from our unfinished 
discussion before I had convinced myself that they were grievously 
wrong, so now I must request as a favour that each one of you on 
going home will instantly turn up his or her copies of the “‘ Trans- 
actions of the Koyal Society ” for 1862, and of Thomson and Tait’s 
“* Natural Philosophy,” vol. i., and draw the pen through sec. 23-31 
of my paper on the “‘ Rigidity of the Barth” in the former, and 
through everything in sec. 847, 848, 849 of the latter which refers 
to the effect of precession and nutation of an elastic yielding of the 
earth’s surface. When those passages were written I knew little 
or nothing of vortex motion, and until my attention was recalled 
to them by Professor Newcomb I had never once thought of this 
subject in the light thrown upon it by the theory of the quasi-rigid- 
ity induced in a liquid by vortex motion, which has of late occu- 
pied me so much. With this fresh light a little consideration 
sufficed to show me that, although the old obvious conclusion is of 
course true, that, if the inner boundary of the imagined rigid shell 
of the earth were rigorously spherical, the interior liquid could 
experience no precessional or nutational influence from the pressure 
on its bounding surface, and therefore if homogeneous could have 
no precession or nutation at all, or if heterogeneous only as much 
precession and nutation as would be produced by attraction from 
without in virtue of non-sphericity of its surface of equal density, 
and therefore the shell would have enormously more rapid preces- 
sion and nutation than it actually has, forty times as much, for 
instance, if the thickness of the shell is 60 kilometres, a very slight 
deviation of the inner surface of the shell from perfect sphericity 
would suffice, in virtue of the quasi-rigidity due to vortex motion, 
to hold back the shell from taking sensibly more precession than 
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this period each by 1°23 of its own amount. The semiaxes of this 
ellipse, calculated on the theory of perfect rigidity from the very 
accurately known amount of precession and the fairly accurate 
knowledge which we have of the ratio of the lunar to the solar part 
of the ional motive are 9°22 sec. and 6°86 sec., with an 
uncertainty not amounting to one-half per cent. on account 
of want of perfect accuracy in the latter part of data. If 
true values =. - each by Y - of its own oo 
the discrepancy might have escaped detection, or might n 

have escaped detection; but certainly could be found if 
looked for. So far nothing can be considered as absolutely 
proved with reference to the interior solidity of the earth from 
precession and nutation ; but now think of the solar semiannual 
and the lunar fortnightly nutations. The period of each of 
these is less than 800 days. Now the hydrodynamical 
theory shows that irrespectively of the thickness of the shell 
the nutation of the crust would be zero if the period of the 
nutational disturbance were 300 times the period of rota- 
tion (the ellipticity being 1): if the nutational period were any- 
— between this and a certain smaller critical value depending 
on the thickness of the crust, the nutation would be negative: if 
the period were equal to this second critical value the nutation 
would be infinite: and if the period were still less the nutation 
would be again positive. Further, the 183 days’ period of the solar 
nutation fallg so little short of the critical 300 days, that the 
amount of thg nutation is not sensibly influenced by the thickness 
of the crust, is negative and equal in absolute value to 61-39 
(being 300-183—1) times what the amount would be were the earth 
solid throughout. Now this amount, as calculated in the Nautical 
Almanac, makes 0°55 sec , and 0°51 sec. the semiaxes of the ellipse 
traced by the earth’s axis round its mean position ; and if the true 
nutation placed the earth’s axis on the opposite side of an ellipse 
having 0°86 sec. and 081 sec. for its semiaxes, the discrepancy 
could not possibly have escaped detection. But, lastly, think of 
the lunar fortnightly nutation. Its period is one of 300 days, and 
its amount, calculated in the Nautical Almanac, on the theory of 
complete solidity, is such that the great semiaxes of the approxi- 
mately circular ellipse described by the pole is 0°0885 sec. ere 
the crust infinitely thin this nutation would be negative, but its 
amount nineteen times that corresponding to solidity. This would 
make the greater semiaxis of the approximately circular ellipse 
described by the pole amount to 19 x 0°0885 sec., which is 1°7 sec. 
It would be negative and of some amount between 1°7 sec. and 
infinity, if the thickness of the crust were anything from zero to 
120 kilometres. This conclusion is absolutely decisive against 
the geological hypothesis of a thin rigid shell full of liquid. 
But interesting in a dynamical point of view as Hopkins’ 
problem is, it cannot afford a decisive argument against 
the earth’s interior liquidity. It assumes the crust to be 
perfectly stiff and unyielding in its figure. This, of course, 
it cannot be, because no meterial is infinitely rigid ; but, composed 
of rock and possibly of continuous metal in the great depths, may 
the crust not, as a whole, be stiff enough to practically fulfil the 
condition of unyieldingness? No, decidedly it could not ; on the 
contrary, were it of continuous steel and 500 kilometres thick, it 
would yield very nearly as much as if it were india-rubber to the 
deforming influences of centrifugal force and of the sun’s and moon’s 
attractions. Now although the full problem of precession and 
nutations, and what is now necessarily included in it, tides, in a 
continuous revolving liquid spheroid, whether homogeneous or 
heterogeneous, has not yet been coherently worked out, I think I see 
far enough towards a complete solution to say that precession and 
nutation will be practically the same in it as in a solid globe, and 
that the tides will be practically the same as those of the equili- 
brium theory. From this it follows that precession and nutations 
of the solid crust, with the practically perfect flexibility which it 
would have even though it were 100 kilometres thick and as stiff as 
steel, would be sensibly the same as if the whole earth from surface 
to centre were solid and perfectly stiff. Hence precession and 
nutations have nothing to say against such hypotheses as that of 
Darwin, that the earth as a whole takes approximately the fgure 
due to gravity and centrifugal force, because of the fluidity of the 
interior and the flexibility of the crust. But alas for this “‘ attrac- 
tive sensational idea that a molten interior to the globe underlies a 
superficial crust, its surface agitated by tidal waves, and flowing 
freely towards any issue that may here and there be opened for its 
outward escape,” as Poulett Scrope called it! The solid crust 
would yield so freely to the deforming influence of sun and moon 
that it would simply carry the waters of the ocean up and down 
with it, and there would be no sensible tidal rise and fall of water 
relatively to land. The state of the case is shortly this :—The 
hypothesis of a perfectly rigid crust containing liquid, violates 
physics by assuming preternaturally rigid matter and dynamical 
astronomy in the solar semiannual and lunar fortnightly nutations, 
but tidal theory has nothing to say against it. On the other hand, 
the tides decide against any crust flexible enough to perform the 
nutations correctly with a liquid interior, or as fiexible as 
the crust must be unless of preternaturally rigid matter. 
But now thrice to slay the slain—suppose the earth this 





it would give to the liquid, and to cause the liquid (hom g 

or heterogeneous) and the shell to have the same precessional 
motion as if the whole constituted one rigid body. But it is only 
because of the very long period (26,000 years) of precession, in 
comparison with the period of rotation (one day), that a very slight 
deviation from sphericity would suffice. A little further considera- 
tion showed me :—(1) That an ellipticity of inner surface equal to 
1-26,000 x 365 would be too small, but that an ellipticity of one 
or two hundred times this amount would not be too small to compel 
—— equality of precession throughout liquid and shell. 
(2) That with an ellipticity of interior surface equal to 1-300, if 
the precessional motive were 26,000 times as great as it is, the 
motion of the liquid would be very different from that of a 
rigid mass rigidly connected with the shell. (3) That with the 
actual forces and the supposed interior ellipticity of 1-300, the 
lunar nineteen-yearly nutation might be affected to about 5 per 
cent. of its amount by interior liquidity. (4) Lastly, that the 
lunar semiannual nutation must be largely, and the lunar fort- 
nightly nutation enormously, affected by interior liquidity. But, 
although so much could be foreseen readily enough, I found it im- 
possible to discover without thorough mathematical investigation 
what — the characters and amounts of the deviations from 
a rigid y’s motion which the several cases of precession and 
nutation contemplated would present. The investigation, limited 
to the case of a homog: liquid i 1 in an ellipsoidal shell, 
has brought out results which I confess have greatly surprised me. 
When the interior ellipticity of the shell is just too small, or the 
periodic speed of the disturbance just too great to allow the 
motion of the whole to be sensibly that of a rigid body, the 
deviation first sensible renders the precessional or nutational 
motion of the shell smaller by a smaller difference than if the whole 
were rigid, instead of greater as I expected. The amount of this 
difference bears the same proportion to the actual precession or 
nutation as the fraction measuring the periodic speed of the dis- 
turbance (in terms of the period of notation as unity) bears to the 
fraction m ing the interior ellipticity of the shell ; ‘and it is 
remarkable that this result is independent of the thickness of the 
shell, assumed, however, to be small in proportion to the earth’s 
radius. Thus, in the case of precession, the effect of interior 
liquidity would be to diminish the periodic speed of the precession 
in the proportion stated ; in other words, it would add to the pre- 
cessional period a multiple of the rotational period equal to the 
number whose “a ee measures the ellipticity. Thus, in the actual 
case of the earth, if we still take 1 as the ellipticity of the inner boun- 
dary of the supposed rigid shell, the effect would be to augment by 
300 days the precessional period of 26,000 years, or to diminish by 
about 1-60 sec, the annual precession of about 51 sec., an eff-ct 





m t to be a thin crust of rock or metal resting on liquid 
matter, its equilibrium would be unstable! And what of the up- 
heavals and subsidences? They would be strikingly analogous to 
those of a ship which has been rammed—one portion of crust up 
and another down, and then all down. I may say, with almost 
perfect certainty, that whatever may be the relative densities of 
rock, solid and melted, at or about the temperature of liquefaction, 
it is, I think, quite certain that cold solid rock is denser than hot 
melted rock ; and no possible degree of rigidity in the crust could 
revent it from breaking in pieces and sinking wholly below the 
iquid lava. Something like this may have gone on, and probably 
did go on, for thousands of years after solidification commenced, 
surface portions of the melted material losing heat, freezing, sink- 
ing immediately, or growing to thickness of a few metres, when 
the surface would be cool and the whole solid dense enough to 
sink. This process must go on until the sunk portions of crust 
build up from the bottom a sufficiently close-ribbed skeleton or 
frame, to allow fresh incrustations to remain, bridging across 
the now small areas of lava pools or lakes, ‘‘In the honey- 
combed solid and liquid mass thus formed there must be a 
continual tendency for the liquid, in consequence of its 
less specific gravity, to work its way up; whether by masses 
of solid falling from the roofs of vesicles or tunnels, and causing 
earthquake shocks, or by the roof breaking quite through when 
very thin, so as to cause two such hollows to unite, or the liquids 
of any of them to flow out freely over the outer surface of the 
earth ; or by gradual subsidence of the solid owing to thermody- 
matic melting, which portions of it under intense stress must 
experience, according to my brother’s theory. The results which 
must follow from this tendency seem sufficiently great and various 
to account for all that we learn from geological investigation of 
earthquakes, of upheavals, and subsidences of solid, and eruptions 
of melted rock.” Leaving altogether now the hypothesis of a 
hollow shell filled with liquid, we must still face the question, 
How much does the earth, solid throughout, except small cavities 
or vesicles filled with liquid, yield to the deforming, or tide gene- 
rating influence of sun and moon? This question can only be 
unswered by observation. A single infinitely accurate spirit level 
or plummet far enough away from the sea to be not sensibly 
uffected by the attraction of the rising and falling water, would 
enable us to find the answer. Observe by level or plummet the 
shanges of direction of apparent gravity relatively to an object 
rigidly connected with the earth, and compare these changes with 
what they would be were the earth perfectly rigid, according to the 
<nown masses and distances of sun and moon. The dis :repancy, if any 





.8 found, would show distortion of the earth, and would afford data 
sor determining the dimensions of the elliptic spheroid into which a 
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is reached, the pl drawn from its mean position 
through a space equal to 1-12,000,000 of the of the thread, 
No ordinary plummet or spring - level could give any 

indication whatever of ect; and to observe its amount 
it would be necessary to be able to measure as small as 
1-120,000,000, or about 1-600. Siemens’ beauti drostatical 


multiplying level may probably supply the means for doing this. 
Otherwise at present no apparatus exists within 

by which it could be done. A submerged water-pipe of 
considerable length, say twelve kilometres, with its two ends 
turned up and open at the same level, might answer. Suppose, 
for example, the tube to lie north and south, and its two ends 
to open into small cisterns, one of them, the southern for 
example, of half a decimetre diameter—to escape disturbance 
from capillary attraction—and the other of two or three deci- 
metres diameter, so as to throw the whole rise and fall into the 
smaller cistern, For simplicity, suppose the time of observation to 
be when the moon’s declination is zero. The water in the smaller 
or southern cistern will rise from its lowest position to its highest 
position while the moon is rising to its maximum altitude, and fall 
again after the moon crosses the meridian till she sets ; and it will 
rise and fall again through the same range from moonset to moon- 
rise. If the earth were a7 rigid, and if the locality is in 
latitude 45 deg., the rise and fall would be half a millimetre on 
each side of the mean level, or a little short of half a millimetre if 
the place is within 10 deg. north or south of latitude 45 deg. If 
the air were so absolutely quiescent during the observations as to 
give no varying differential pressure on the two varying water- 
surfaces to the amount of 1-100 millimetre of water or 1-1400 of 
mercury, the observation would be satisfactorily practicable, as it 
would not be difficult by aid of a microscope to observe the rise 
and fall of the water in the smaller cistern to 1-1000 of a milli- 
metre; but no such quiescence of the atmosphere could be 
expected at any time, and it is probable that the variations of 
the water-level due to difference of the barometric pressure at 
the two ends would in all ordinary weather quite overpower 
the small effect of the lunar tide-generating motive. If, 
however, the two cisterns, in of being open to the atmo- 
sphere, were connected air-tightly by a return pipe with no water 
in it, it is probable that the observation might be successfully 
made ; but Siemens’ level or some other apparatus ona similarly 
small scale would probably be preferable to any elaborate method 
of obtaining the result by aid of very long pipes laid in the ground, 
to which I have called your attention only as leading up to the 
natural phenomenon of tides. Tides in an open canal or lake of 
12 kilometres length would be of just the amount which we havo 
estimated for the cisterns connected by submerged pipe ; but would 
be enormously more disturbed by wind and variations of atmo- 
spherical pressure. A canal or lake of 240 kilometres length in a 
proper direction, and in a suitable locality, would give but 
10 millimetres rise and fall at each end, an effect which might pro- 
bably be analysed out of the much greater disturbance produced by 
wind and differences of barometric pressure ; but no open liquid 
level short of the ingens cquor, the ocean, will probably 
be found so well adapted as it for measuring the absolute 
value of the disturbance produced on terrestrial gravity by the 
lunar and solar tide-generating motive. But observations of the 
diurnal and semidiurnal tides in the ocean do not, as they 
would on smaller and quieter levels, suffice for this pare. because 
their amounts differ enormously from the equilibrium values on 
account of the smallness of the periods in comparison with those of 
the periods of any of the grave enough modes of free vibration of 
the ocean asa whole. On the other hand, the lunar fortnightly 
declinational and the lunar monthly elliptic and the solar semi- 
annual and annual elliptic tides have their periods so long}that their 
amounts must certainly be very approximately equal to the equili- 
brium values, But there are large annual and semiannual changes 
of sea-level, probably both differential, onaccount of wind and differ- 
ences of barometric pressure and differences of temperature of the 
water, and absolutely depending on rainfall and the melting away of 
snow, and the return evaporation, which altogether swamp the 
small semiannual and annual tides due to the sun’s attraction. 
Happily, however, for our object, there is no meteorological or 
other disturbing cause which produces periodic changes of sea-level 
in either the fortnightly declinational or the monthly elliptic 
period, and the lunar gravitational tides in these periods are, 
therefore, to be carefully investigated in order that we may obtain 
the answer to the interesting question, how much does the earth as 
an elastic spheroid yield to the tide generating influence of sun or 
moon? Hitherto to the British Association Committee's reductions 
of tidal observations we have not succeeded in obtaining any trust- 
worthy indications of either of these tides. The Prince’s Pier landing 
stage pontoon, unhappily chosen for the Liverpool tide gauge, cannot 
be trusted for such a delicate investigation ; the available funds 
for calculation were expended before those (the long period tides) 
for Helbre Island could be attached, and three years of Kurrachee 
gave our only approach toa result. Comparison of this, with an 
indication of a result which calculations on West Hartlepool tides, 
at the expense of the Royal Society, seem to show possibly no 
sensible yielding, or perhaps more probably some degree of yielding, 
of the earth’s figure. The absence from all the results of any indica- 
tion of an 18-6 yearly tide, according to the same law as the other 
long period tides, is not easily explained without assuming or 
admitting a considerable degree of yielding. Closely connected 
with the question of the earth’s rigidity, and of as great scientific 
interest, and of even greater practical t, is the quest 

How nearly accurate is the earth as a timekeeper? and another of 
at all events, equal scientific interest—How about the permanence 
of the earth's axis of rotation? Peters and Maxwell, about thirty- 
five and twenty-five years ago, separately raised the uestion—How 
much does the earth’s axis of rotation deviate from being a princi- 
pal axis of inertia ? and pointed out that an answer to this question 
is to be obtained by looking for a variation in latitude of any or 
every place on the earth’s surface in a period of 306 days. The 
model before you illustrates the travelling round of the instanta- 
neous axis relatively to the earth in an approximatelyjcircular cone, 
whose axis is the principal axis of inertia, and relatively to s 

in a cone round a fixed axis, In the model the former of these 
cones, fixed relatively to the earth, rolls internally on the latter 
suposed to be fixed in space. Peters gave a minute investigation 
of observations at Pulkova in the years 1841-42, which seem to 
indicate at that time a deviation amounting to about 3-40 of the 
axis of rotation from the — axis, Maxwell, from Greenwich, 
of the year 1853, found seeming indications of a very slight 
deviation, something less than half a second, but differing alto- 
gether in place from that which the deviation indicated by 
Peters, if real and permanent, would have produced it in 
Maxwell’s later time. On my begging Professor Newcomb 
to take up the subject, he kindly did so at once, and undertook to 
analyse a series of observations suitable for the purpose which had 
been made in the United States Naval Observatory, Washington. 
A few weexs later I received from him a letter referring me to a 
paper by Dr. Nysen, of Pulkova Observatory, in which a similar 
negative lusion as to it of magnitude or direction in 
the deviation sought for is arrived at from several series of the 
Pulkova observations between the years 1842 and 1872, and con- 
taining the following statement of his conclusions :—‘‘ The in- 
vestigation of the ten-month period of latitude from the Wash- 
i mn prime vertical observations from 1862 to 1867 is completed, 
indicating a coefficient too small to be measured with certainty. 
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wand y t the co-ordinates of the axis of taneous 
rotation on June 30, 1864, then the observatlons of the separate 
months gave the following values of x and y :— 
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Accepting these results as real, they would indicate a radius of 
rotation of the instantaneous axis, amounting, at the earth’s 
surface, to 5ft. and a longitude of the point in which this axis 
intersects the earth’s surface near the North Pole, such as that on 
July 11, 1864, it was 180 deg. from Washington, or 103 deg. east of 
Greenwich. The excess of the co-efficient over its probable error is 
so slight that this result cannot be established as a more 
than a consequence of the unavoiduble errors of observation.” 
From the discordant character of these results, we must not, how- 
ever, infer that the deviations indicated by Peters, Maxwell, and 
Newcomb are unreal. On the contrary, any that fall within the 
limits of probable error of the observations ought properly to be 
regarded as real. There is, in fact, a vera causa in the temporary 
changes of sea-level due to meteorological causes, chiefly winds, and 
to meltingsof ice in the polarregions, and return evaporations, which 
seemsamply sufficient toaccount forirregular deviationsof from 4 sec. 
to 1-20th sec. of the earth’s instantaneous axis from the axis of 
maximum inertia, or, as I ought rather to say, of the axis of 
maximum inertia from the instantaneous axis. As for geological 
upheavals and subsidences, if on a very large scale of area, they 
must produce, on the period and axis of the earth’s rotation, effects 
comparable with those produced by changes of sea-level equal to 
them in vertical amount. For simplicity, calculating as if the 
earth were of equal «lensity throughout, I find that an upheaval of 
all the earth’s surface in north ‘latitude and east longitude and 
south latitude and west longitude with equal depression in the 
other two quarters, amounting at greatest to ten centimetres, and 
graduating regularly from the points of maximum elevation to the 
points of maximum depression in the middles of the four quarters, 
would shift the earth’s axis of maximum moment of inertia 
through 1 sec. on the north side towards the meridian of 
90 deg. west longitude, and on the south side towards the 
meridian of 90 deg. longitude. If such a change were to take 
place suddenly, the earth’s instantaneous axis would experience a 
sudden shifting of but 1-200 sec.—which we may neglect—and then, 
relatively to the earth, would commence travelling, in a period 
of 306 days round the fresh axis of maximum moment of 
inertia. The sea would be set into vibration, one ocean 
up and another down through a few centimetres, like water 
in a bath set aswing. The period of these vibrations would be from 
twelve to twenty-four hours or at most a day or two ; their subsi- 
dence would probably be so rapid that after a few months they 
would become insensible. Then a regular 306 days period tide of 
11 centimetres from lowest to highest would be observed, with 
gradually diminishing amount from century to century, as through 
the og aoe of energy produced by this tide the instantaneous 
axis of the earth is gradually brought into coincidence with the 
fresh axis of maximum moment of inertia. If we multiply these 
figures by 3600 we find what would be the result of a similar sudden 
upheaval and subsidence of the earth to tlie extent of 360 metres 
above and below previous level. It is not impossible that in the 
very early ages of geological history such an action as this, and the 
consequent 400 metres tide producing a succession of deluges every 
306 days for many years may have taken place ; but it seems pro- 
bable that even in the most ancient times of geological history 
the great world wide changes, such as the upheavals of the 
continents and subsidences of the ocean beds from the general level 
of their supposed molten origin, took re gradually through the 
thermodynamic melting of solids and the squeezing out of the 
liquid lava from the interior, to which I have already referred. 

gradual distortion of the earth as a whole would never produce any 
great angular separation between the instantaneous axis and axis of 
maximum moment of inertia for the time being. Considering, then, 
the great facts of the Himalayas and Andes, and Africa and the 
depths of the Atlantic, and America and the depths of the Pacific, 
and Australia, and considering farther the ellipticity of the equa- 
torial section of the sea level estimated by Captain Clarke at about 
one-tenth of the mean ellipticity of meridianal sections of the sea 
level--we need no brush from a comet's tail, a wholly chimerical 
cause which can never have been put forward seriously except in 
ignorance of el tary dy: ical principles, to account for a 
change in the earth’s axis; we need no violent convulsion pro- 
ducing a sudden distortion on a great scale, with change of the 
axis of maximum moment of inertia followed by gigantic deluges ; 
and we may not merely admit, but assert as highly probable, that 
the axis of maximum moment of ivertia and axis of rotation, 
always very near one another, may have been in ancient times 
very far from their present geographical position, and may have 
gradually shifted through 10, 20, 30, 40, or more degrees without at 
any time any perceptible disturbance of either land or water. Lastly, 
as to variations in the earth’s rotational period. You all no doubt 
know how, in 1853, Adams discovered a correction to be needed in 
the theore:ical calculation with which Laplace followed up his 
brilliant discovery of the dynamical explanation of an apparent 
acceleration of the moon’s mean motion, shown by records of 
ancient eclipses ; and how he found that when his correction was 
applied, the dynamical theory of the moon’s motion accounted for 
only about half of the observed apparent acceleration ; and how 
Delaunay in 1866 verified Adams’ result, and suggested that the 
explanation may be a retardation of the earth’s rotation by tidal 
friction. The conclusion is that, since the 19th of March 721 B.c., 
a day on which an e:lipse of the moon was seen in Babylon, com- 
mencing ‘‘ when one hour after her rising was fully passed,” the 
earth has lost rather more than 1-3,000,000 of her rotational 
velocity, or, as a timekeeper, is going slower by 114 seconds per 
annum now than then. According to this rate of retardation, if 
uniform, the earth at the end of a century would, as a timekeeper, 
be found 22 deg. behind a perfect clock, rated and set to agree 
with her at the beginning of the century. Newcomb’s subsequent 
investigations in the lunar theory have on the whole tended to 
confirm this result ; but they have also brought to light some 
remarkable apparent irregularities in the moon’s motion, which, if 
real, refuse to be accounted for by the gravitational theory without 
the influence of some unseen body or bodies passing near enough 
to the moon to influence her mean motion. This hypothesis 
Newcomb considers not so probable as that the apparent irregulari- 
ties of the moon are not real, and are to be accounted for by 
irregularities in the earth’s rotational velocity. If this is the true 
explanation, it seems that the earth was going slow from 1850 to 
1862, so much as to have got behind by seven seconds in these 
twelve years, and then to have tore going faster again so as to 
gain eight seconds from 1862 to 1872, So great an irregularity as 
this would require somewhat greater changes of sea level, but not 
very much greater than the British Association Committee’s deduc- 
tions of tidal observations for several places in different parts of* 
the world allow us to admit to have ibly taken place. The 
yaaa gm of a fluid interior, which Newcomb suggests, and the 











flow of a large mass of the fluid “‘from equatorial regions toa 
position nearer the axis,” is not, from what I have said to you, 


admissible as a probable explanation of the remarkable accelera- 
tion of rotational velocity which seems to have taken place about 
1862; but happily it is not necessary, A settlement of fourteen 
centimetres in the equatorial ions, with corresponding rise of 
twenty-eight centimetres at the poles, which is so slight as to be 
absolutely undiscoverable in astronomical observatories, or even by 
observation of the sea level, would suffice to accelerate the earth’s 
rate as a timekeeper by one second per annum. 








LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





THE EXPLOSION ON BOARD THE THUNDERER, 

Srr,—I see that Mr. Lavington E. Fletcher recommends that 
marine boilers should be fitted with a duplex safety valve similar 
to those invented by Mr. Ramsbottom, and now in general use on 
locomotive boilers. 

This valve is loaded with a spring and fitted with a lever, which 
admits of the valves being tested to see if they are free, but 
does not not admit of the load of the valve being increased, The 
inclosed drawing represents my patented improvement on the 
Ramsbottom valve, great numbers of which my firm have delivered 
during the past month. The front elevation shows the valve when 
used with a spring which is made of square steel, and electro-plated 
with silver to prevent oxidation; the side elevation represents the 
valve as fit with a weight ; I may add that a square hole is 
used for the spindle guide to prevent friction. In noticing the 
simplicity of this valve, it will be seen that if one seat becomes cor- 
roded and the valve sticks, that the lever causes the spring to have 
on it the sare pressure it had before this occurred, as the other 








seats, small portions of silt or other extraneous matter that 
ofttimes obtrudes between valve and seating, could be got rid of; the- 
full value of this is known to the chief engineers of our 
mercantile marine. 


I have heard much carping in reference to the unfortunate 


boiler and its pressure, no reference, however, being mads to its 
manipulation by the skilled artificers attendant thereon. We are 


without data to arrive at a conclusion, but I may state that in a 
well. stokehold—and there are very many such in H,M.S, 
—my orders, until fairly under weigh, were to keep the pressure 
some 5 lb. below the maximum; and the attention of the leading 
stokers to the smoke box doors, also to furnace and ashpit doors, was 
such that steam was rarely visible at the stand or waste steam 
pipe, thus demonstrating that, with good fires, by judicious 
management, the generation of steam can be sufficiently checked. 

In conclusion, although the general introduction of sentinel 
valves may in isolated cases prove of value, I have ever found 
the present steam gauges do their work well, showing pretty accu- 
rately the pressure of steam. As without doubt much nervousness ma 
be engendered by late events, and a maniaset in for safety appli- 
ances, a cheap form of Marriotte gauge working in an iron tube 
could easily be fitted on the fronts of our marine boilers. Such 
were in use over thirty years back on some high pressed boilers, 
and had no index hand, no pin to slip over, &c.; thoy would 
show the pressure by the —— of the column of mercury on a 
brass scale or index not unlike a large thermometer, and easily 
readable by those in the stokehold. Apologising for these hasty 
remarks, and trusting that others may tender their mite for the 
general weal, I beg to subscribe myself 

September 7th. AN OLD CHIEF ENGINEER. 





Str,—As I see a letter in your last impression stating that it 
was probable that the sfety valves of the Thunderer had the 
cover reversed, thus causing the 
safety valves to jam, I beg to 
point out that in that case, when 
the liftable valve was screwed 





( | ly 


iliife 


\ 





L 
— 

| x | 

| y 

i 


valve in good condit:on presses upon a lever of the value of two to 


one. 

When both valves are in good condition the bar is not in any 
in | used as a lever, but is a mere crosshead, whereby the spring 
and spindle keep the valves in their places. The moment the pres- 
sure ceases to act upon both valves with effect equally, this cross- 
head becomes a lever, having its fulcrum on the centre of the 
liftless valve. Wing valves are very objectionable. It will be seen 
that the design of these improved valves is such that the point of 
inpress causes the valves to fird their own bearing. 

desire that the full credit of the invention of these exquisitely 
simple valves should be awarded to Mr, Ramsbottom ; all that I 
have done has been to design them of such shapes as shall enable 
them to be adapted for upright and other forms, Modifications of 
these valves, and others made by my firm, I hope to send you par- 
ticulars of at some future time. W. W. BAILey. 

Albion Works, Salford, Manchester, 

September 8th, 1876. 


Sir,—After reading the many theories advanced to explain the 
cause of the explosion an board H.M.S. Thunderer, I venture to 
suggest a circumstance that seems to have been overlooked, In 
your drawing of the valves they are shown with the upper portion 
of the guiding spindles working in a brass guide closed at the top. 
Now, presuming that this spindle is a good fit, is it not possible for 
water or oil to get into this space and so’prevent the spindle rising? 
This might occur in this way : Supposing the valve to be working 
allright, the pressure in the boiler just at the point of blowing off, 
the valve rising and falling very slightly, the valve chest full of 
steam and the interior sides covered with moisture; the spindle 
being lifted would drive out the air and would cause a vacuum 
when falling again, and so pump this smail chamber at the top of the 
spindle full of steam ; this becoming condensed would not escape 
freely. This action going on for some time would cause this cham- 
ber to become so full of water as to prevent the valve rising suffi- 
ciently to liberate the steam as fast as generated in the boilers. 
I have found this to occur in practice, and have cut grooves in the 
spindle or made a small vent-hole so as not to confine the vapour. 

74, Fleet-street, London, Sept. 9th. EDWARD FURNESS. 








S1r,—I think it is much to be lamented that the evidence of 
Messrs. Bourne and Hide was not made public to the minds of the 
jury, ere they decided upon a verdict which certes, however much it 
may satisfy the outside world, is not so satisfactory to practical 
engineers. To them it appears that although much time was 
frittered away in the early part of the inquiry, almost indecent haste 
was evidenced at its conclusion, to the exclusion of much that was 
practical, and therefore most valuable, and no due attention in 
arriving at their verdict was paid to the separate although joint in- 
vestigations of men so well known as Messrs, Lavington Fletcher, 
Bourne, Hide, and others, whilst possibly undue prominence was 
given to the gentlemen employed to watch Admiralty interests, to 
the ostracism of aught else. 

As a practical engineer of over a quarter of a century’s experi- 
ence, about half of which has been passed in charge of machinery 
of the same nominal horse-power as the unfortunate Thunderer, 
with valves of like diameter and construction, I may say with con- 
fidence that in no instance did any of that adhesion which we are 
told to believe occurred on or before 14th July, 1876, present itself 
to me, or by report to any of my brother officers. ‘‘ Creeping” 
to all of us is equally unknown by ncn designation, and it is now 
long since valve seatings have been secured in situ in marine 
boilers by the gentle application of hard wood and a hand hammer ; 
and as such were not used in the valve box of the exploded boiler, 
we must cease to creep and go more boldly to the cause leading 
up to the calamity. This practical men attribute to the 
superiority of the workmanshir, too good a fit of the valve and its 
wings in the seating, with a finish so superior that no grinding or 
scarcely any being required, not sufficient clearance was arrived at 
for safety—and I would ask you Mr, Editor why, if means of lift- 
ing one valve in the box is accorded its twin brother should be sans 
such power? -This has ever appeared to me a great anomaly ; if 
requisite and necessary for the one, safety is not duly accorded if 
denied to the other, and were such valves turnable in or on their 
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we it would have remained up. 
ow I have been chief engineer 
in new steamers, with same 
arrangements of valves, and I 
have had to relieve the spindles by 
draw-filing often ; and after find- 
ing them quite free, I have had to 
go over them again, on account of 
sticking occasionally. With re- 
ference to the opening of the stop 
valves — it seems Adams and 
Downs were ordered to open them 
on morning of trial trip. Is it 
not possible one of the two 
opened three va'ves, and the 
other, coming alter him, shut 
down the last one he had opened, 
as the stop valves were likely in 
a dark situation. 

As to no one being to blame 
for the explosion on board the 
Thunderer, I may state that while 
I was in charge of an engine 
room I made a point of going 
round with a lamp every time 
that steam was got up, and seeing 
for myself that each stop valve was 
bs omy and also moving each lift- 
able safety valve. I also proved 
the boilers every six months with the ordinary donkey engine, 
with donkey boiler to 20 lb. above working pressure. I found this 

lan very speedy and it answered very well. Of course, the proving 
aes no reference to the case of the Thunderer, but that it was not 
the duty of some one to see that the stop valves were open seems 
strange to me. A STEAMBOAT ENGINEER, 

Cubrain, Ross-shire, September 13th. 


Str,—Your remarks in reference to the “‘ Thunderer Inquiry, 
which appeared in your last issue, more especially those relating to 
myself, annd from me a few words in reply. As those gentle- 
men who took more than ordinary interest in what have been called 
‘careful experiments,” which were proposed by me and carried out 
with their assistance and co-operation in Portsmouth Dockyard, 
are, so far as I am aware, perfectly satisfied with the method of 
procedure and the results obtained, it seems strange that I, and 
also the experiments, should be so summarily dealt with and dis- 
missed by you, and the ‘‘ outer world” informed that such experi- 
ments, together with ‘“‘my explanations, were unreliable and 
unworthy of serious attention.” You say, “ we have yet to learn, 
indeed, that Mr. Phillips possesses the apparatus necessary to 
measure dimensions so small as g@y5in. !” This admission suggests 
the probability that you were not possessed of sufficient information 
to warrant your assertion, and that a little precise knowledge would 
have given your remarks the weight which they do not now possess, 
Let me assure you, and also your readers, that the gauging of the 
seatings and valves, was executed by hands thoroughly acquainted 
with such work, and that it was also corroborated by hands equally 
experienced. 

'o return to the instrument—I may as well mention that, unfor- 
tunately, we had not one of Sir Joseph Whitworth’s delicate 
measuring machines, but we had a gauge of Holtzapffel’s best make, 
by which any part of an inch up to gebyoth can be pretty accurately 
ascertained. ‘To illustrate these measurements to the jury I had a 
sufficient number of slips of paper of two different thicknesses cut, 
and slightly pressed to make up exactly lin.; the number of slips 
in one inch was respectively 257 and 570, their thickness in parts of 
an inch being ‘003891 and ‘001754. I may also state that it was 
proposed by me to send the gauges to Sir J. Whitworth, and ask 
him to oblige us with their measurements, but it was afterwards 
considered that those obtained by the above means were quite 
accurate enough for vur purpose. The gauges were in court all the 
time the inquiry was proceeding, and I was prepared to hand them 
to any one of the ‘‘experts” present, so that the figures which I 
gave to the court might be then challenged, if such a course should 
be considered necessary ; but on the question of accuracy not a 
word was asked, , 

The experiment with the bushed cast iron ring or disc was made, 
** not for my own satisfaction, but to convince others.” The first 
time that, to use your own words, I ‘‘ set about proving this theory 
by experiment ” was in Bombay in 1857, so that the fact was not 
new tome. Next you say, ‘‘As a matter of fact the brass bushes 
of the Thunderer’s safety valves were not driven in tightly, and so 
no creep or contraction could have been established.” Iam per- 
fectly aware they were not driven in, neither is this necessary to 
cause contraction. All that is required is a good fit, which there is 
not the slightest doubt was the case in the Thunderer’s boxes, and 
which was corroborated, not only by the appearance of the sur- 
rounding surfaces, cone or taper, in the bore of the seatings, and 
the appearance of the valves, but by those gentlemen who ought 
to know how they were fitted. 

Although I am not accountable in any way to you or THE 
ENGINEER for any accuracies or inaccuracies, yet I wish it to be 
understood that the gauges which I used are in safe custody ; and 
should you or any one of your correspondents consider yourselves 
to be possessed of that ‘“‘remarkable skill and practice,” which 
you say is required to ascertain with accuracy the dimensions and 
difference between such gauges, to a greater degree than those 
concerned, it will afford me much pleasure to give you the neces- 
sary 0) ity for doing so. AVID PHILLIPS, 

23, Montpelier-square, September 13th. 


[We are obliged to Mr. Phillips for his explanations; he will 
confer an additional favour if he will make the following point 
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"| 8349. Improvements in SewrNc Macatery for the manufacture of Boots 
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due to the contraction of the cast iron on the brass. Mr. Phillips communication from Gordon McKay, Boston, Massachusetts, U.S.— 


gives the th part of an inch as the amount of the reduction 
which was etfected in the diameter of the valve seat. But at the 
s ume time he admits that the bushes were not driven tightly into the 
cast iron. If they were so slack that they could be put in by hand 
without driving, how comes it that the cast iron could seize them 
with a gripe so powerful as to bring about the stated contraction? 
If Mr. Phillips will state definitely what he really means, and 
explain away the difficulties which present themselves to most 
engineers who have read his evidence, we shall be very happy to 
give his opinions further consideration.—Ep. E.] 





THE ORIGIN OF ELECTRO-PLATING. 


Sir,—A friend has transmitted to me a paragraph, copied from 
your last impression, which purports to be taken by you from a 
recent number of the Birmingham Gazette The object of the 

ph is to announce the death of a Mr. Thomas Fearn—whose 
name I thus learn for the first time—but in doing so it puts him 
forward as the inveotor of electro-metallurgy, the original patent 
for which, it adds, was disposed of by him to the Messrs. Elking- 
ton, of Birmingham. 

Whatever services Mr. Fearn may have rendered the Messrs. 
Elkington su uently to the invention itself, in my hands, I am 
unaware; but I do know that previously to the first electro plating 
patent, which was taken by the Elkingtons themselves, I had 
published two works setting forth the details of the discovery, and 
explaining everything then known of its practice. In the interval 
between the two publications I received a letter from one of the 
Messrs. Elkington, requesting that I would kindly furnish him 
with the latest details I had arrived at in respect to electro silver- 
ing and gilding. 

At the time, however, I was not aware that my correspondent 
was one of a firm of button gilders in Birmingham, seeing that his 
letter was dated from a cottage with a rural name, situated in the 
outskirts of that town. I took him, therefore, for a retired 
virtuoso, who was amusing his. leisure with repeating my experi- 
ments—especially as he spoke of having copied ancient medals in 
copper—by what he termed my process—and which medals he 
desired to gild, and thus retain in his cabinet. He also inquired as 
to whether I had sold or commercially used any of the articles I 
had electro silvered or gilt—prumpted, as I thought, with a view to 
ascertain how long either process was likely to last. To the latter 
part of his letter 1 replied frankly that I had neither sold, nor used 
practically, any of the specimens I had produced, and that my 
object was not so much commercial as to develope the practical 
applications of the science I had been thus far instrumental in 
introducing ; in short, that my experiments were up till then made 
with this view. 

Seeing from the newspapers some timeafterthat Mesars. Elkington 
had taken a patent, and finding that one of them was my former 
correspondent, I confess I felt annoyed, on ing it possib) 
that, by this patent, I myself might be shut out from the use of the 
process it embodied, were I at any time so disposed, I was accord- 
ingly induced to take a writ scire facias—then an expensive 
instrument—in opposition to the patent. The case was ulti- 
mately heard at the chambers of Sir John Campbell, when the law, 
I may remark, was different from what it is now. 

However, your readers may be surprised to learn, after what I 
have said, that the hearing resulted in the maintenance of the 
patent I opposed, and this altogether on the evidence afforded by 
my own letter to the inhabitant of the cottage, and which was pro- 
duced at the hearing on behalf of Messrs. Elkington. In naming 
in it the solutions of silver and gold I had so far found the best, 
with the most convenient electrical apparatus I knew of at the 
time. I also stated, in reply to his question as to practical user, 
that I had not sold or commercially used any of the articles I had 
produced, In short, the words ef my letter—here put in italics— 
were fatal to my opposition. Such, then, was the law; but Sir 
John said, in giving his decision, that although it was in favour of 
the patentees, they were clearly indebted to me for the invention, 
for, in addition to the letter, he had also before him a copy of my 
first pamphlet.. He accordingly advised them to make an arrange- 
ment with me, but this subsequently fell through, not being 
accepted on my part. After this you may guess my surprise on 
hearing it stated that these gentlemen were indebted to Mr. Fearn 
for their patent, and also that he was the inventor of electro- 
metallurgy. 

Be this as it may, those who wish to see the first clectro-plated 
article—as I suppose it to be—may have their curiosity gratitied in 
the Liverpool Museum, in which there is an electro-plated teaspoon 
with my initials engraved on it, and the date, May, 1838. This 
date, be it observed, is above two years in advance of that of the 
Elkingtons’ patent of which I have just spoken. This spoon, 
though it was not in the legal sense sold, was thickly covered with 
silver, and given to my friend, Mr. Joseph Mayer, the eminent 
silversmith of Liverpool, on the day, as it happened, the date 
was engraved on it. Its —s isbriefly this: During my electro 
experiments, Mr. Mayer had frequently seen their results in 
copper, and naturally became desirous to know how far the art 
was applicable to the deposition of silver. So for this peony he 
sent to me, at my request, a white metal teaspoon, and with it a 
flattened out Mexican dollar to act as the opposing plate in the 
small galvanic arrangement I had then in use. Some fortnight 
after I took it to him, thickly coated with silver, but rough as it 
came from the trough. I remember it was weighed and found to 
be about } oz. heavier than when it was received. The object in 
putting so much silver on, was to test the adhesion of the one 
metal to the other. 

I suggested that the better mode of arriving at this would be to 
cut into it deeply with a graver, which Mr. Mayer had done 
accordingly, and on calling on him a few days after, I was told it 
had stood the test I suggested. I then saw that he had got his 
engraver to put my initials on it with the date. 

J had forgotten all about this spoon, till my departure from 
Liverpool in 1851, when, at a public meeting, it was referred to by 
Mr. Mayer, as being in his possession. Since then, being in Liver- 

ool, and going through the vast collection known as the Mayer 
inenvem, so munificently given by this gentleman to the Corpora- 
tion—I saw this teaspoon, labelled, in one of the glass cases, as 
the first specimen of electro-plating, and which I suppose it to be. 
At allevents its date is two years prior to Elkington’s patent, of 
which I have just spoken. 

I am not sure that I should have troubled myself in replying to 
the notice in the Birmingham Gazette, even had I seen it, but 
when I find it copied into your widely circulated professional 
journal, it becomes quite another matter. 

After all, I think it highly probable Mr. Fearn made no such claim 
as that now put forward for him by his friends. 

Were I to allow it to go unnoticed in your columns, it would be 
little less than submitting to a professional, as well as moral, 
imputation on my veracity, seeing that for upwards of thirty eight 
years I have obtained public credit for being the first to intro- 
duce this discovery. THOMAS SPENCER. 

Euston-square, London, Sept. 13th. 














A RETURN issued by the Board of Trade respecting the despatch 
of weather warnings to various stations on the coast in 1875, 
shows that the number justified by subsequent weather was 76°2. 
A memorandum accompanying the return says :—*‘ The result of 
the six years’ work will, it is hoped, show that while the office 
cannot be expected to be able to give timely warning of all gales, 
it has yet been able te give such information as would, if attended 
to, have enabled our ing seamen to avoid the violence of almost 
all the serious storms which have visited our coasts.” 


Condensed trom the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Monthe. 
1765. Improvements in apparatus for the manufacture of Gas, James 


beth-road, London.—2ith April, 1876. 

3171. Improvements in S:onatuine on Raitways, and in apparatus 
therefor, Joseph Wilman Wood, William Henry Shakespear, and 
William Phillips Thompson, Liverpool.—llth August, 1876. 

3193. Impr ts in i 
Liversedge, Yorkshire. 

$200. Improvements in apparatus employed in Weavinc, Hefford Ainley, 
Kirkheaton, near Huddersfield, Yorkshire. 

$202. A new or improved machine or on for Makino Spiran 
Metatuic Banps, Robert Hall, Horsforth, near Leeds, and Samuel 
Priestley, Bradford, Yorkshire. 

3204. Improvements in Srezrinc Gear, Niels Jochumson, Barrow-in- 
Furness, Lancashire. 

3206. Improvements in Revo_vine CyLinpER Pistons, Baron Thornton 
de Mouncie. Paris.—14th august, 1876. 

3208. Improvements in Lace Macutnery, Joseph Cooper, Nottingh 





August, 1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


>» rayson, Hunter-street, Brunswick-square, and Sumuel Clarke, South | 3419. Improvements in Surps’ Loos and the apparatus for holding same, 


John Edward 
August, 1876. i 
3417. An improved Paotocrapnic TesTinc Pate or ACTINOMETER, 
William A} der Brice, Ch y-lane, London.—30th August, 1876. 


Massey, Chadwell-street, Clerkenwell, London.—30th 





y for Compressive Ain, Thomas Feather, 3425. Improvements in SickLEs and wires connected with mules for 


spinning, Joseph Smith, Preston, .— Bist August, 1876. 
3431. An improved method of Arrixixc ADHEsitve Stamps, Arthur 
combe, Cheltenham, Gloucestershire.—21lst August, 1876. 


3432. Improved SeLF-pETaCHING ApPaRaTUs for disengaging — 
jon, 


and other purposes, William Alexander Brice, Chancery-lane, 
—Sist August, 1876. 

$438. Certain new and useful improvements in and pertaining to MusicaL 
InstruMENTs, Henri Adrien Bonneville, Piccadilly, London.—A com- 
munication from Charles Frederick Hill, Stamford, U.8.—3lst August, 
1876. 





shire. 

$220. Improvements in Orcans, Charles Kenwick Kenelm Bishop, Mary- 
levone-road, London. 

321”. Improvements in apparatus for Savixec the BreakacE of Coats 
when delivering the same from colliery screens or otherwise into 
wagons ur other receptacles, Addison Molyneux Potter, Heaton, near 
Newcastle-upon-Tyne. 

3214. An improved apparatus for Seattne the Corks of Borrves, Jars, 
and other like articles, also applicable for other purposes, Walter James 
Dix. Newport, Monmouthshire. 


3482. Impr ts in the facture of Steex, William Robert Lake, 
Southampton-buildings, London.—A communication from Hermann 
Schierloh, New Jersey.—4th September, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 

2921. Fire-LicHTers, James Noad, Pelley-road, Plaistuw.—5th September, 
1878, 

2972. Seep-caTHErRtnG Macuiye, Christian Jurgenson, Lombard-strect, 


Newcastle-upon-Tyne.—10th September, 1873, 
2939. GLazinae and Po.tsainc Saws, John McGregor, Sheftield.—6th 





3212. Improvements in SMoKE-consuMING APPaRaTus, and in hinery 
for making such apparatus, Jean Baptiste Pierre Alfred Thierry, Rue 
de la Tour, Paris. 

$220. An improved construction of Key for Toxine Pianorortes and 
other stringed instruments, Alexander Frederick Mills, Chelsea, 
London.—1l5th August, 1876. 

$222. Improvements in apparatus for Storprertnc Borties, Jars, and 
other receptacles for yore | fluid or solid matters, part of which 
improvements are also suitable for wiring said articles, Herbert George 
Cardozo, Junction-ruad, Holloway, London. 

3224. Improvements in machinery or apparatus for Propucine or MaRK- 
Inc the Divistons upon Opvects of Dirrerent Supstances, having 
curved, flat, or other surfaces, more especially applicable to the mark- 
ing or dividing of all kinds ot instruments and apparatuses used in the 
sciences, Alexis Danilovitch Wolochoff, Gray's-inn-road, London. 

3226. Improvements in Looms for Weavine Hose or TusuLar Goons, 
Frank Reddaway, Manchester. 

3228. Improvements in Macuives for Sprnnine and Dovsuina Corto: 


and other fibrous materials, James Higgins and Thomas Schofield 


-p , 1873. 
2952. Box for Hotptne Rees, &c., William Elsworthy Lilly, Tuffnel Park- 
road, London.—8/h September, 1873. 
2978. Founpation of Bripogs, William Edward Newton, Chancery-lane, 
London.—1t0h September, 1873. 
2591. Surps, &c., Joseph Robert Whitgreave, Strand, London.—3lst July, 
73, 


1873, 

2733. ConcrETE WALLs, Joseph Mingay Tall, Belvoir-road, East Dulwich. 
—18th August, 1873. 

2948. Sowine Poratogs, Henri Adrien Bonneville, Paris.—8th September, 


1873. 
2950. ue Paver Srastirutep for CARDBOARD, Guillaume Grange, Paris. 
—8th li 
2984. PRopuCcING KxXPLOstves, William Blanch Brain, Cinderford, 

Gl ter.—1lth September, 1 


¥ 73. 
2991. CrrcuLaTine LupricaTors, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—11th September, 1873. 
8001. Fotpina Cuasks, &c., Charles Joseph Everickx, Hornsey.—12th 








Whitworth, Salford, Lancashire. 

3239. Improvements in the Steam Borters of Locomotive ENGINEs, 
which improvements are also applicable to other steam boilers, William 
Edward Everitt, Birmingham. 

3232. Improvements in Steam CuLTIvATING APPARATUS or IMPLEMENTS, 
William Rainforth, sen., and William Rainforth, jun., Brayford Head, 
Lincolnshire.—16th August, 1876. 

3236. Improvements in the manufacture of Fecuna, Farina, and Srarcn, 
Benjamin Joseph Barnard Mills, Southampton-buildings, London.—A 
communication from Alexander Septimus Macrae, Toronto, Canada. 

3238. Improvements applicable to machinery for Weavine Wirt Gauze, 
William Henry Johnson and William Armitage, jun., Manchester. 

3240. Improvements in Bxeeca-LoapInc Fire-arms, Thomas Bailey, 
Aston, near Birmingham. 

3242. Improvements in Boi.er Furnace, and other Doors, Janes Jowett 
and Ellis Wood, Leeds, Yorkshire.—17th August, 1876. 

3244. Improvements in Broocues, whereby they are rendered convertible 
into pendants, Peter George Wilson, Inverness, N.B. ' 

$246. Improvements in Steam Enoines for Suips of War, Alexander 
Carnegie Kirk, Glasgow. ° 

3250. Improvements in Braces for Drituinc, Benjamin William Rogers, 
Stourport, Worcestershire. 

3252. Improvements in Sream Enoines, James Davis, Wednesbury, 
Staffordshire. 

3254. Improvements in machinery or apparatus employed in CuLtivaTine 
LanD, and in the method of working the same, and of communicating 
motion to agricultural and other machinery, William Henry Samson, 
New Kent-road, London.—18th August, 1876. 

3256. Improvements in Jar and other Borrte Storrers, William Rush- 
worth, Idle, near Leeds, Yorkshire. 

3260. Improvements in the manufacture of Tonacco, and in the means 
employed therefor, Malcolm McEwen, Glasgow. 

3264. Improvements in DyNamo-eLEcrRIC and MAGNETO-ELECTRIC Ma- 
CHINES, Alexander Melville Clark, Chancery-lane, London.—A commu- 
nication from Dieudonné Frangois Joseph Lontin, Paris. 

3266. Improvements in the construction of WHEELS or Rotcers for roller 
skates and for other purpores, William Bown, Birmingham. 

3263. Improvements in Emsossino on Gvass, producing every description 
of design, ornamentation, letters, and devices with effects of light and 
shadow by means of graduated shades, George Holiyer, Sutherland- 
strect, Walworth-road, London.—19th August, 1876. 

3273. Improvements in the method of and apparatus for Fastexine the 
Frames on TRAVELLING Bas, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Huppe and Bender, Offenbach, 
Germany. 

3277. Improvements in the Propuction, Manuracturg, and UTILIsaTION 
of Castinos produced from the metallic slags and bi-products arisiug 
from the treatment of metallic ores and metal in furnaces, Francis John 
Bolton, Broad Sanctuary, Westminster, Frederick Edward Blackett 
Beaumont, and William Henry Ashwell, Westminster-chambers, West- 
minster, London. 

3279. Improvements in DirFERENTIAL PULLEY BLocks or Horstino TACKLE, 
John Gallie, Saint Heliers, Island of Jersey, and William Henry Sinnatt, 
Manchester. 

3251. Improved mechanical and Evastic Beps, especially adapted for the 
use of wounded and sick persons, Gaston D'Haisne, Paris.—z1st August, 
1876. 

$287. An improved Uncuent for the treatment of sores of any description, 
whether such sores be upon a human being or upon an animal, Joseph 
Caldwell, Tyldesley, Lancashire. 

3289. Improvements in Furnaces and in the apparatus connected there- 
with, Paul Uharpentier, Boulevard de Clichy, Paris. 

3291. Improvements in BREECH-LOADING SMALL-AkMs, Thomas Tippen 
Lawden and John Thomas, Birmingham. 

$293. An improved method of Preventixe the Propuction of Smoke 
from Furnaces, William Robert Lake, Southampton-bvildings, London. 
—A communication from James Todd, Potosi, U.s. 

| $295. Improvements in Frrnaces, William Lloyd Wise, Chandos-cham- 
bers, Adelphi, London.—A communication from Alexander Lyman 
Holley, Brooklyn, New York, 

3301. Improvements in MeMoRANDUM TaBLeTs, Alexander Browne, 
Southampton-buildings, London.—A communication from Achille 
Chaumette, Joseph Delpéche, and Jean Baptiste Fosty, Paris.—22nd 
August, 1876. 

3305. Improvements in Crrcvtatinc Devices for Steam BoiLers, 
William Morgan-Brown, Southampton-buildings, London.—A commu- 
nication from Benjamin Seabohm Koll, Pittsburg, U.s. 

3309. Improvements in the manufacture of WatcH Penpants and in the 
tools or machinery employed in the said manufacture, Charles Harrold, 
Birmingham. 

3311. An improved SLeIcH or apparatus to be used in connection with 
skating rinks, Henry Barber and Thomas Ockleford Crocker, South- 
ampton, Hampshire. 

313. Improvements in Miners’ Sarery Lamps, Edwin Middleton, 
Rawdon, near Leeds, Yorkshire. 

8315. Improvements in the production of E:ecrric Licur for signalling 
and other purposes, and in apparatus or means employed therefor, and 
in connection therewith, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Francois Ernest de Mersanne, Paris. 
—23rd August, 1876. 

3319. An improved CisTERN and self-acting water-waste preventer, super- 
seding the ball-float, Joseph Daniel Duckett, Douglas-street, Rotherham, 
Yorkshire. 

3321. Improvements in OrNAMENTAL Screens for grates, fireplaces, 
stoves, and other similar articles, William Metcalf, Manchester. 

3323. Improvements in Stream Borers, Thomas Fletcher Passman, 
Middlesbrough-on-Tees, Yorkshire. 

8825. Improvements in apparatus for Sprnninc and Dovus.ine Corton and 
other fibrous substances, James Dearden, Burnley, Lancashire. 

3333. Improvements in Traction Enoines and other locomotive engines 
driven by means of gear wheels, David Greig and Gustav Achilles, Leeds, 
Yorkshire. 

3335. Improvements in RoLter Skates and in the rollers or wheels 
thereof, Jonathan Aldous Mays, Gresham House, Old Broad-street, 
London.—24th August, 1876. 

3337. An improved Connectinc and Disconnectinc Device for the 
Drivinc WHEELS of Szwino Macuivyes, John Craiz, Ipswich, Suffolk. 
3339. A new or improved machine for Uprootinc and SHAWING TuRNIPs, 
William Dewar, Kellas, Forfar, N.B., and Alexander Crichton, Kin- 

nochtry, Perth, N.B. 
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p , 1873. 
3002. Bripces, William Edward Newton, Chancery-lane, London.—12th 
September, 1873. 


3047. Openine, &c., Corton, &c., George Haseltine, Southampton-build- ~ 


ings, London. 

2962. Steam Borers and Conpensers, William Edward Newton, Chan- 
cery-lane, London.—9th September, 1873. 

2981. TreaT:No Copper Pyrites, &c., Joseph Anthony Dixon, Glasgow. — 
11th September, 1873. 

2961. Svinnine and Dovsite Corton, &c., James Higgins and Thomas 
Schofield, Salford.—9th Septeraber, 1873. 

2969. ELECTRICAL-SIGNAL Apparatus, Walker Moseley, Pendleton, Man- 
chester. —10th September, 1873. 

2983, Si.ver Cans, William Calvert, Leeds.—11th September, 1873. 

2993. TraveLune Street Sipewarks, Alexander Melville Clark, Chan- 
cery-lane, London.—11th September, 1873. 

3003. Screw Press, George Bryant Boomer, Southampton-buildings, 
London.—12th September, 1873. . 

8026. EmBRoIDERING, John Wood, Ardwick, L ter.—15th September, 
1873. 





3073, Emprorpertxa Macuives, Adolphe Victor Deshayes, Paris.—18¢h 
September, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 
2694, Stoves and Furnaces, George Shaw, Birmingham,.—L5th September, 
1869. 


2666. DRawina Fine Wine, Stephen Simpson, Preston.—ilth ‘September, 
1859. 


2653. Snreups for the Buncuoues of Casks, &c., James Gillies, Glasgow.— 
9th September, 1869. 


Notices of Intention to Proceed with Patenta, 


1799. Peo Tos and Dotty for Wasutxe, William Munslow, Manchester. 

1801. Sewine Macuives, Christian Friederich’ Harbeck, Hamburg, 
Germany.—28th April, 1576. 

1808. Steam PLovaEine, Joseph Parmiter, Horwood Ansted, Wilts. 

1811. Stream Borer, &c., Furnaces, Francis Erskine, Manchester. 

1814. Hypraciic Power, William Robert Lake, Southampton-building 
London.—A communication from William Henry Newton.—29¢h April, 
1876. 

1818. Grinpine and Potisnine Macntnes, Harry Stanwix, Leeds. 

1827. Gas Licut ExtineuisHer, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Varnam Nash Taylor, William Henry 
Hovey, and Theodore Alden Curtis.—1lst Mey, 1876. 

1838. Spinninc and Dousiine Yarns or THREADS, William Benson, Man- 
chester. 

1845. Heatine the Cytinpers of Macutnes, Joseph Howarth, Rochdale- 
road, Manchester. 

1847. Union Joints, William Wright, Foreign-street, Brixton.—2nd May, 
1876. 


1871. Wes Haurer Heaps, John Goodrick, Birmingham. 

1877. Tramway Raits and Waee.s, John Somerville and John Folds 
Ruthven, Dublin. —4th May, 1876. 

1891. Fitrerine or Purivyinc Water, John Bailey Denton, Whitehall- 
place, London. 

1897, WarpinG and Beamtne, Thomas Pilkington Young, Bury, and John 
Fletcher, Ratcliffe Bridge, Lancaster. 

1901. Re-ptsTiLLation of Spirits, Frederick Walton, Staines.—5th May, 
1876. 4 


1907. Wasuer, William Frost, Sheffield. 

1912. Brick Macuinegs, William Lampas Gregg, Chicago, U.S. 

_. - gs Borcers, Gustave Piedbouf, Delahay-street, Westminster, 

mdon. 

1919. ComBineD Writino Taiz, Michael Holroyd Smith and John Taylor 
Simpson, Halifax.—6th May, 1876 

1930. Treatinc Sewace Water, William Clark, Chancery-lane, London, 
—A communication from Clovis Knab de la Société Générale d’Epura- 
tion et d'Assainissement des Villes.—-sth May, 1876. 

1937. PreparinG SrergotyPe Puiates for Prixtinc, Thomas Griffin, 
Birmingbam-road, Walsall. 

1944. InsuLATED Execrric TELEGRAPH ConpucTors, Willigm Thomas 
Henley, Plaistow. 

1948. Makino Gas, Edward Brook and Alfred Wilson, Middlesbrough-on- 
Tees.—9th May, 1576. 

1955. TrimminG Priayrnc Carps, &c. William Clark, Chancery-lane, 
London.—A communication from Victor Eugine Mauger. 

= —" Srencu Trap, Henry Harrison, Fenny Stratford, Bucks.—10th 

‘ay, 1876. 

1979. Gas Fastentnos, Herbert John Haddan, Strand, London.—A com- 
munication from James Henry David. 

1981. KircHen Ranoes, Herbert John Haddan, Strand, London.—A com- 
munication from George Washington Bollenbacher. 

1983. Fastenincs for GLoves, Herbert John Haddan, Strand, London,— 
A communication from Frank Gunn Farnham.—ilth May, 1876. 

1995. Capstays, Herbert John Haddan, Strand, London.—A communica- 
tion from James Henry Davis.—1zth May, 1876. 

2010. SteaM Sreerino Apparatus, Frederick Edward Blackett Beau- 
mont, Westminster-chambers, Victoria-street, Westminster, London. - 





‘| 2016. Removine Pieces of Straw, &c., from Fasrics, Henry Edward 


Newton, Chancery.lane, London.—A communication from Francois 
Delamere, jun. 

2026. Sprnnino Fipres, John Thornton, Joseph Thornton, and Albert 
Thornton, Cleckheaton, and William Fenton, Hightown, near Cleck- 
heaton.—13th May, 1876. 

2049. SHaRPentne Razors, William Clark, Chancery-lane, London.—A 
communication from Anatole Pierre Urbain Louis Collin.—l5th May, 
1876. 

2058. Came Kerties, William Clark, Chancery-lane, London.—A commu- 
— from Alexis Gervais, Louis Murisier, and Paul Auréle 

erret. 

2070. ArtiricraL Stone, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from William Harrold Smith.—16th May, 
1876. 

2253. PurIFyInG AERATED BEVERAGE, Howard Busby Fox, Oxton, Chester. 
—29th May, 1876. 

2299. Gas Meters, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Job Goulson.—3lst May, 1876. 

2327. Workine the Nets of Fisnine Boars, William Morrison and James 

Morrison, Edinburgh.—2nd June, 1876. 
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2442. Compostion of Fur: in Locomotive Furnaces, &c., John Henry 
euinee m, Lincoln’s-inn-tields, wre communication from John 
Eastburn Wootten. —13th June, y : 

2481. Urizisino F'urt, John Gurney Kelley Burt, Lee, Kent.—15th June, 
1876. 


8 

2497. Controtuna, &c., the Surriy of Warer, Alfred Tylor, Newgate- 
street, London. —16th June, 1876. 

2673. Binpinc Gray, Edward Primerose Howard Vaughar, 
lane, London.—A communication from The Johnston 
pany.—28th June, 1876. 

2691. Connecting Gas Pires, &c., Chris Anderson, Leeds.—30‘h June, 
1876. 


2888, Tuckina, &c., William Richard Middlemore Thomson, Glasgow.—. 
communication from James Massie.—1l4th July, 1876. 

8062. Looms for Weavine, George Hodgson, Jumes Broadley, and John 
Lister, Bradford.—31st July, 1576. . 

8087. Courtine for Pires, Francis Arding, Jeffrey "es London,—A 
communication from Henry Pennie.—2n4 August, 1876. i 

8096. a pA Ronuer SKATEs, Charles Harrison, St. George’s-road, 
Southwar don, ° 

3102. HARvesTixa Macutnes, Melville Thomas Neale, Southsea.—3rd 
Au 1876. ; 

s1is “Anion, Israel Swindells, Warrington, and Robert Lancaster, 
Widnes —9th August, 1876. 

3237. PortaBLe Bepsreaps, &c., Richard Cane, Bernard-street, London. 
—lith August, 1876. 

3246. Steam Enoines, Alexander Carnegie Kirk, Glasgow. 

$254. CuLtivaTina Layp, a Henry Sampson, New Kent-road, 
London.—18th August, 1876. . 

3259. Lam Heary Gardner, Fleet-street, London.—A communication 
from Jacob Clark. i 

$260. Topacco, Malcolm McEwen, Glasgow.—19th August, 1876. 

$287. TreaTMENT of Sores, Joseph Caldwell, Tyldesley, Lancaster.—22nd 
August, 1876. 

3925, ‘SpiNiNa Corron, &c., James Dearden, Burnley.—24th August, 


1876. + sat 
8349. Boots and Snoes, William Robert Lake, Southampt » 
London.—A communication from Gordon McKay.—25th August, 1876. 
8412, Sips’ Loos, John Edward Massey, Chadweil-street, Clerkenwell, 
Lo 


ndon, 

8417. AcTINoMETER, William Alexander Brice, Chancery-lane, London.— 
80th August, 1876. 

8431, AFFIXING ADHESIVE Stamps, Arthur Whitcombe, Cheltenham. 

3482, Disenaacine Suis’ Boars, &c., William Alexander Brice, Chancery- 
lane, London.—3lst August, 1876. 

8482..SrezL, William Robert Lake, Southampton-buildings, London,.—A 
communication from Hermann Schierloh.—4th Sepiember, 1876. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing ot their objections to such applications 
at the office of the Commissioners of Patents withia twenty-one daya of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


515. SiaNatuino on Rattways, EB. F. Piers. —Dated 9th February, 1876. 

This invention relates tu the use of mechanism by means of which a 
signalman or other person at a station can stop a passing train without 
the assistance of the driver or guard of the train. 

516. Tars, /. E. Dooley.—Dated 9th February, 1876. 

The invention consists principally in making a hollow steam chamber 
all around the body of the tap, which chamber is in communication with 
the steam side of the plug, so that the latter is at all times equally heated 
all round, whether the tap is turned on or off, and thus unequal expan- 
sion and contraction is avoided. 

517. Dryixe Tea, F. W. Mackenzie.—Dated 9th February, 1876. 

This invention consists in passing a current of hot air through trays of 
wire cloth or other perforated material. The air is heated by passing it 
through tubes led through a chamber containing steam of a sufficiently 
high temperature. The trays are fitted with movable drawers or frames 
titting the chamber, through which the air ascends, so that a tray can be 
withdrawn for inspection without letting the hot air escape. 

518. Iypicatine Distances, S. Johnson.— Dated 9th February, 1876. 

Giving motion to indicating apparatus by means of a ball travelling by 
gravity in a closed annular chamber. ’ 

519. Kitws, R. Free —Dated 9th February, 1876, 

By means of this invention the heat can be regulated and distributed 
more or less to any part of the drying floor. 

520. Warcues, G. Zafira.—Dated 9th February, 1876. 

This invention has tor its object the dispensing entirely with the fusee 
mechanism, and substituting therefor a more simple and effective 
arrang t. This arrang t consists of a spiral groove or spiral 
projection formed on the end of the barrel, within or upon whick spiral 
travels a roller mounted on a slotted arm, which is fitted on to the square 
end of the axis of the spring, and is free to traverse across the same. 
When the spring is wound up, the roller is iri the outer convolution, and 
as it runs down the roller gradually enters the smaller convolutions or 
approaches the centre of the barrel, so as to regulate the frictional resist- 
ance obtained partly from springs acting on the end of the slotted arm in 
proportion as the spring diminishes in strength. The same arrangement 
also serves to prevent overwinding. 

521. Corvin Hanvies, W. Garrad.—Dated 9th February, 1876. 

According to this invention the handle is so constructed that its con- 
necting part is inseparable from the handle, the two combined parts 
forming one article. The side pieces of the handle are connected together 
by a cross rod having shoulders, between which a central hoop or bearing 
swivels or turns. The loop or bearing has a screw at its back, which is 
driven into the coffin or article for connecting the handle. The handle 
and loop or bearing are made by casting them upon the cross rod and 
screw, the said cross rod and screw being placed in the required positions 
in the mould, Manger rings, door knockers, and other like articles are 
made in the same way. 

622. Aytirriction Roiiers, H. Moore.—Dated 9th February, 1876. 

The chief feature of novelty in this invention is as set forth in the 
title, the use of antifriction 1ollers, cylinders, wheels, or spheres, either 
by arrang ts or binati of two or more meving parts, in such 
manner that one or more of them is supported in a chamber or receptacle 
by means of pins, axes, or bearings, so as to be free to revolve, and that 
another or others are supported in a chamber or chambers, receptacle or 
receptacles, so that an casy motion in any direction may be obtained 
with but little appreciable friction. 

623. Rotier Skates, J. C. McG. Bate.—Dated 9th February, 1876. 

This invention consists in attaching to the lower side of a sole plate a 
longitudinal strip, the free ends of which are bent down at an angle, 
and are then bent back so that transverse flat bars fit between them and 
are pivoted upon them. The ends of these bars carry wheels or rollers, 
and springs are fitted between the bars and the inner curves of the strip 
where bent over. Sometimes the bent over parts are made elastic, and 
forming taper instead of parallel recesses for the bars. The apparatus 
may be fitted upon the blades of ordinary skates by means of openings in 
the longitudinal strips, which fit upon such blades and are secured by 
bolts, 








524. Gatvanic Batteries, W. R. Lake.—Dated 9th February, 1876. 

The object of this invention is the production of a battery of two 
_— which shall have the simplicity of the batter? of one liquid, and 
which does not require any containing vessel. According to the said 
invention the inventor separates the two electrodes by a tars of porous 
materials, such as paper, felt, cloth, tinder, or the iike. Then he effects 
the charge by two successive imiuersiona in suitable liquids. 
oe, Sonne AND DistrisutinG Trek, P. Jensen.—Dated 9th Fibruary, 


Harvester Com- her Currine Stone, A. B. Brown.—Dated 10th February, 1876. 


527. Roiuer Sxates. 7. Christy. —Dated 9th February, 1876. 

This invention consists in enabling the skater to describe curves by 
simply inclining his body. ‘Lhe number of rollers may be varied at 
pleasure. 

528. Lamp Wicks, F. H. Smith.—Dated 9th February, 1876. 

This invention consists in the employment for the wicks of lamps of 
blotting or other bibulous paper, instead of the cotton or other such like 
fibrous material usually employed. 


The novelty of this invention ists of an ar tt of wheels for 
and dropping jumpers in machinery for cutting stone, and in the 
arrangement of the travelling carriage ; in a horizontal machine and 
the application of a cylinder to actuate jumpers. 
530. Barrenries, 7. 8. Hunter.—Dated 10th February, 1876. ; 

The feature of ae, which constitutes this invention is, the new or 
improved battery consisting of a hollow sphere, and divided by floors 
into compartments as and fur the purposes set forth. 

681. Marstep Papers, J. Huntington and W. Cadman.—Dated 10th 

February, 1876. 

This provisional specification describes machinery for the manufacture 
of marbled papers in which the first or ground colour is applied and 
spread, the various colours for forming the marbled figure successively 
applied and blended, and the splash thereon produced at one continuous 
a as the paper which unwinds from a drumis passing through the 
m e. : 

583. Zinc Ores, H. A. Bonneville.—Dated 10th February, 1876. 

The invention consists in dissolving the zinc of any zinc-producing 
matter whatever in chlorhydric acid, in parses, reese it in the state of 
pear sear by its equivalent of lime, and in calcinating at red heat the oxide 
obtained. 

584. Lanterns, W. F. Lotz.— Dated 10th February, 1876. 

This i ti ists in a ble oil reservoir that is received into 
the bottom of the lantern, and below a plate to which is attached a cone- 
shaped piece of metal, through which an aperture is made for the wick 
and flame to pass through, and which concentrates the air around the 
flame, thereby causing a perfect combustion. The cone plate and oil well 
being detached from each other, prevents the heat from communicating 
to the oil well, thereby rendering it more safe and unobjectionable in 
handling it. It is also more cleanly, as it prevents dirt from accumulating 
between the cone and wick tube, which is the case when they are 
attached to each other. 

585. Separatinc Minerat Sounstances, H. EF. Taylor.—Dated 10th 

February, 1816. 

This consists essentially of a rotating hollow drum or vessel, having 
helical projections or grooves on its internal surface, and means for 
directing a current of tluid into the saiddrum. The substance to be 
sized or treated is fed at one end of the drum and caused by the helical 
projections to move towards the other end where it is discharged, in its 
course meeting the current of water or other fluid, 

636. TreapLte Mecuanism, A, M. Clark.—Dated 10th February, 1876. 
‘The invention consists in the combination of a centrally pivoted and 
laterally swinging treadle, by a rigidly attached connecting rod, with a 
crank 104, fly-wheel, crank shaft, and speed regulating friction wheels of 
driving shaft, to impart greater or less speed to driving shaft. 

537. Boxes ror Matcues, A. J, Aspinall.—Dated 10th February, 1876. 
The features of novelty which constitute this invention consist in form- 
ing the bottom of the interior box with a slot at each end to receive an 
elastic ring or band, which is passed lengthwise round the bottom of the 
box and between the slots. The elastic ring is then passed round the 
bottom of the case or cover, which is likewise slotted in a corresponding 
manner to receive the elastic ring. When the boxes are covered with 
labels or wrappers, such wrappers are made to fold over the bottom of the 
box and to overlap where they are pasted together, so that the elastic 
ring will work freely between the wrapper and the box. 

538. Stoves, J. Jobson.—Dated 10th February, 1876. 

‘bhe back, sides, and bottom of the fireplace are made of fire-clay, all 
inclining so as to bring the fuel to the central front. Openings are 
formed tor the passage uf ashes to a pan beneath, which is close fitting so 
as not to admit air to the fire. An air chamber is formed within the 
front plate, and the outlet for the heat from the fire to the chimney is 
through a sort of throat, the diameter of which is larger at bottom than 
at top, to obtain increased heat to the air chamber, and the surface of this 
throat is provided with external and internal fins or studs, the better 
to conduct heat to the airin the chamber. A parting plate acting also 
as a damper is employed. Regulators, wire, or other reticulate work are 
also empluyed to cuntrol currents, 


639. Learner Roiiina Macuinery, W. L. Jackson,—Dated 10th February, 
1876. 








Heating the rollers or table by hot water, steam, or equivalent means, 
540. Treatine Nicket Ores, A. Paries.—Dated 10th February, 1876. 

Oxidised ore of nickel is fused together with oxide of copper and 
carbon, and together with « flux consisting of fluor-spar or fluor-spar and 
china clay, or 1t might be with cryolite or other flux. By this means an 
alloy is obtained consisting mainly uf copper and nickel. If this crude 
alloy contains iron the alloy is afterwards treated with a further quantit; 
of oxide of copper. In place uf redusing the nickel ore together wit 
oxide of copper, it may-also be reduced together with sulphur or 
sulphrate of lime or baryta, together with carbon and the flux above 
mentioned. 

541. Ramway Brakes, P. Kershaw.—Dated 10th February, 1876. 

Underneath the van, tender, and each carriage, two bars or frames are 
poe ye capable of moving to and fro on anti-friction rollers, and to 
each bur are tixed two pedestals or bearings carrying two shafts for each 
axle and pair of the running wheels of the carriages, &c. To each shaft 
is fixed three toothed pinions, one at the middle and one at each end, 
and to each running wheel is cast or fixed a toothed wheel into which the 
outer pinions can be put in and out of gear by the guard or engine driver 
when required, the centre pinion gearing into a central rack having con- 
nected to it a strong spiral spring. The sliding bars on one vehicle are 
coupled by chains or other means tothe next and soon throughout the train, 
and when the bars are shifted in either direction to put the outer pinions 
in gear with the running toothed wheels, the latter for a short time turn 
the pinions and their corresponding central one, which as it revolves 
moves its corresponding rack so as to contract or expand its spring, the 
force of which is exerted upon the outer pinions and tvothed wheels, so 
per they quickly tigliten and lock upon each other and stop the 

rain, 
453. Fotpina Paper, W. Conquest.—Dated 10th February, 1876. 

This invention consists in operating the folding blade by means of a 
rocking lever having a swinging or pendulous motion, or by the 
to and fro reciprocations ‘of a slide frame carrying the folding blade. 
544. Srreer Tramways, G. Luidemann.—Dated 10th February, 1876. 

This invention relates to constructing tramways to gain a hold for 
horses’ feet, for leading the wheels of carriages, and for making continuous 
girder rails. 

545. Roiier Skates, W. 7. and E. Nash.—Dated 10th February, 1876. 

This invention relates to skates in which wheels or rollers are used, 
and consists in making the skate of a sole plate fixed to the foot of the 
skater and carrying a wheel or roller supported in a bracket at the toe of 
the skate, a similar wheel at the heel, and a bracket at the centre carrying 
an axis having a wheel at eachend. The edges of the wheels are curved, 
and that at the heel is made preferably of greater diameter than the 
others. The brackets may be made elastic, and the centre wheels may 
be arranged at a slightly lower level than the others. 

546. Facizrratine Locomotion, J. A. Mays.—Dated 10th February, 1876. 

This’consists in furnishing running, or traction wheels, with improved 
endless travelling or portable tramways and guides to the same, and in 
certain arrang or binatious of the running or traction wheels 
to be used in or with a travelling tramway. 

546. Neckties, W. R. Lake.—Dated 10th February, 1876. 

The First part of this invention relates to a necktie or bow, the folds 
and shield of which are connected by clasps in sucha manner that each 
clasp serves the common object of uniting the folds and shield. The 
Second part relates to forming a necktie or bow without sewing by 
cementing its folds, borders, and laps by interposing between adjacent 
parts a strip or quantity of india-rubber, gutta-percha, and any other 
adhesive material. 

549. Betixe, 7. Duncan.—Dated 11th February, 1876. 

‘Lhe feature of novelty which constitutes this invention is, the new or 
improved belting constructed as described. 

550. Treatino Street Sweerinos, A. Fryer.—Dated 11th February, 1876. 

This improved apparatus consists ia the First place of an improved form 
of kiln for carbonising street sweepings. The kilns at present in use in 
carbonising purposes ure either quite unsuited to admit the heterogeneous 
mass of which these are composed by reason of the smallness of their car- 





extent of the capabilities of the apparatus, and it maybe self-acting and 
subservient to other influences. . 5 
552. Looms, W. and T. Wesley.—Dated 11th February, 1876. 

‘the fly Lg: in looms are generally left luose, consequently ina 
short time from the constant vibration becomes very slack and wears 
away very fast, it thereby becomes destructive to the stud-box ends, 
springs, paps, aud shuttles. By thus tirmly securing each or even one end 
of these spindles, all this wear and tear is saved, the Joom consequently 
works much steadier. 

553. Oahaneteras Articies, P. R, de Faucheux D'Humy.—Dated 11th 
ry, 1876. 

The introduction of metallic or other equivalent ductile or elastic 

material into the manufacture of articles made of fragile substances, 

whereby artistic effects are combined with comparative immunity from 

disruption, 

554. Cases, EF G. Brewer.— Dated 11th February, 1876, 

Receptacles for toilet articles provided by forming the back and handles 

of brushes hollow, also making cases to contain stationery and toilet 

articles in one and the same 3 . 

555. Locks, N. Ager.—Dated 11th February, 1876. 

This consists in employing a locking bolt or bar, which moves in and 

out in astraight line upon a pin in a slot. The lower part of this bolt is 

formea with teeth, into which gear corresponding teeth of a sector, 

through which the handle of the wrk peer A tendency of the bolt to 

assume the locking position is imparted by means of a spring and lever- 

age arrangement pressing upon its end, and tendency is res' 

by a lever rocking upon a pin at about its centre and pressed downwards 

at one end by aspring. This end of the lever fits intu a siot in the upper 

side of the bolt. 

556. Ratway Wueets, 4. L. Smith and H. A. Smith.—Dated lth 

February, 1876. 

This pees specification describes the construction of railway 

wheels in such manner that the tire is securely fixed without any bolts 

or rivets being passed through it, and without shrinking. 

557. Evecrricau Communication in Rattway Trays, BE. Tyer.—-Dated 

llth February, 1876. 

According to this invention a metal tube- fixed to the carriage is in 
electricul connection wi h a conductor extending throughout the train. 
A wire cord having at its end a wire brush, completes the circuit by the 
brush being inserted into the tube. A passenger in pulling the cord draws 
the brush out of the tube, and in thus breaking the circuit causes the signal 
to be given. The brush is drawn into the tube again by a non-conducting 
cord attached to it passing through the tube to the outside of the carriage. 
For giving a signal, by making instead of breaking contact, the brush is 
drawn out of a non-conducting into a conducting part of a tube. ‘The 
brush may also be hollow with the wires projecting inwards, so as to fit 
over a metal rod instead of into a tube. A similar arrangement of 
cords with wire brushes is also used for coupling up the con- 
ductors trom carriage to carriage. According to another arrangement 
arms are fixed to the ends of the carriages having wire brushes or combs 
at their ends, so that when two carriages are coupled together, the brushes 
meet and close the electric circuit. Also magnets are employed fixed to 
the ends of the carriages and connected to the conducting wire, while 
a length of wire has pieces of iron at its ends which are held by the 
magnets, so as to effect the connection from carriage tocarriage. Magnets 
are also used for effecting electrical communication by arranging them to 
slide a little to and from fixed armatures. Whena carriage is an end one, 
the magnet rests on the armature and completes the circuit, but when 
another carriage is conpled on, a non-conducting wedge with iron facing is 
introduced between the armature and magnet so as to break contact, and 
establish a circuit between it and the next car:iage through a wire con- 
nected to the wedge. 

558. Avarm Sicsat Apparatus, W. P. Cherry and C. EB. Cherry.—Dated 

llth February, 1876. 

This invention consists of a tube to be fixed along the up and down 
line of railways terminating at each station. Air pumps and alarm 
whistles, or similar appliances, are fixed on the tube at equal distances 
from each other, so as when a train breaks down on tke line or is behind 
time, and being compelled to shunt, any of the railway officials can work 
the nearest pump, which forces air through the tubes to the whistles, 
and gives alarm to the drivers or guards of any approaching trains, either 
up or down the line, and thus preven’:s collision ; the whistles or smaller 
an can be sounded to one station only if desired, by fixing stop 
valves in the tubes near the air pumps, 


559. taal Skates, J. McLintock and J. W. Brown.—Dated 11th February, 
1876. 


This invention relates, First, to a novel method of attaching the rollers 
or wheels to the stock or foot-piece of the skate, by which means the 
rollera or wheels are made to adjust at will, and by pressure of tho foot 
of the skater, so that the skater can turn and cut figures without undue 
exertion. Secondly, toa novel application of roller axles, whereby the 
friction of the rollers or wheels is reduced toa minimum, and lubrication 
is also facilitated. 

660. Gavoes, A. Budenbery.—Dated 11th February, 1876. 

The features of novelty in this invention, as applied to Bourdon gauges, 
consist in mounting the spindle carrying the index finger and also the 
quadrant upon the same casting which carries the Bourdon tube. As 
applied to diaphragm gauges, the novelty consists in casting the upper 
flange which encases the diaphragm, the circular part of the gauge casing 
together with a hollow pedestal (upon the top of which the index finger 
and actuating hanism are ted) all in one casing. As applied to 
double-fingered gauges, the inventor employs one Bourdon tube to 
indicate upon two distinct dials by securing an index finger at each 
extremity of such tube, which is in this case supported midway between 
its extremities, and in some cases the invenvor makes the inlet for the 
steam at the top instead of at the bottom of Bourdon gauges, anc 1s thus 
enabled to fill the tube with glycerine, oil, or petroleum, to preserve it 
more perfectly. 

562. Gas, H. Bray and E. Groom.—Dated 11th February, 1876. 

This invention relates to the production of gas from fluid and from 
solid excreta in conjunction with hydrocarbons or of other gas-producing 
materials, and consists in subjecting such tiuid or solid excreta to the 
action of heat in conjunction with an hydrocarbon or other gas-producing 
material, the same being submitted to the action of heat in a gas retort, 
and the gases resulting therofrom being, if necessary, purified in the 
ordinary manner. __ 

563. Binuiarp BAtis, G. Magnus.—Dated 11th February, 1876.. 

India-rubber mixed with heavy spar and slowly vulcanised with 
increasing heat. 

564. Exrractine Precious Meats, J. Ruch.—Dated 11th February, 1876. 

The invention consists in precipitating the precious metals from waste 
by means of chemical reactions, and afterwards refining the same by 
certain re-agents, together with the aid of heat. 
= a Fuax, J. de Kinder and F. C. La Tour.—Dated 11th February, 

§ 





This invention relates to the steeping or retting of flax, hemp, China 
grass, or Rhea fibre, cotton, and other textile materials, the separation or 
disintegration of the fibres of the same ; the strengthening, preservation, 
bleaching, calendering of the same and their products, such as thread, 
cloth, calico, and the like ; also to a powder and liquid for steeping, dis- 
integrating, and bleaching these materials. 


566. Dous.ine anv Twistine Yarn, J. Coats, jun.—Dated 11th February, 
1876. 


This invention consists in unwinding the doubled yarns from bobbins 
bearing upon narrow drums, which bobbins are supported in swing forks 
mounted on a fixed rod. The swing forks are held up by a catch fitting 
in a notch in a set washer on the said rod when piecing up anend. The 
doubled yarn is twisted and wound on a bobbin as usual. 

668. Low Water Atakms, @. K. Stothert and BE. J. Curtin.—Dated 12th 
February, 1876. 

According to this invention a closed chamber, communicating with the 
water 8 of a boiler by a pipe opening at low water level, contains a 
float, which when the vessel is filled with water by the steam pressure in 
the boiler is caused to press on a valve so as to close it, but when the 
water sinks below low water level in the boiler it flows out of the pipe 
and chamber, and the float in falling allows the valve to open so as to 
sound an alarm whistle. Or in place of a float a piece of metal is used 
that expands by the action of the steam so as to open the valve. 

569. Losricatine Woot, J. H. Vance.— Dated 12th February, 1876. 

is compound, mixture, or emulsiow, is made by the incorporation of a 
solution of borax and sal-soda with gallipoli or other oil or oils, in such 
proportions as to economise the production of the lubricant. 
670. Roiver Skates, G. Friend.—Dated 1’th February, 1876. 

This invention consists of a skate mounted upon two rollers, and provided 
with ball and socket arrangements for facilitating the gyratory motions 
of the skater, and also with a a projection at the toe, and a skid 
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bonising chambers, (a condition essential to their success in carbonising 
cheaply), or they have costly moving parts liable to rapid deterioration 
from accident, stoppage of the hinery, and from the fact that all the 
heat used is transmitted through their enclosing surfaces, while few, if 
any, apply the heat directly to the material to be carbonised. 
551. Workine Foo Stonais, W. Worthington. —Dated 11th February, 1876. 
In times of danger when fog signals are much required in railway work- 
ing, it may be necessary for safety to have to signals while a fog is 
cn (which probably has come on suddenly), a signal at any point of danger 
ava difficult to find at such moment. This apparatus may be charged 
with any number of and so fixed that a man in 





or regulating stop at the heel of skate. 
671. Burrers, G. Temple.—Dated 12th February, 1876. 

This invention relates to improvements in buffers for railway and other 
purposes, and in the conatruction of springs fur the same, which springs 
may be also applied to many other purposes, such improvements having 
for their objects obtaining simplicity of construction generally, and a 
greater amount of elasticity in the spring. 

872. Exrinouisnino Frres, 7. Reynolds.—Dated 12th February, 1876. 
apparatus consists of an air-tight vessel divided by a 

diaph into two compartments, the said compartments being so con- 

nected fy a tube and cock that when the water is forced into the lower 








A row of type column holders in connection with a type receiver, one 
or other movable. 
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of other signals, or at the station, has full control and power Ls bean 4 
a handle to place a fresh signal on the line at will, or any number to the 


compartment air is compressed through the said and cock into the 
upper compartment where it is secured by dedie' de said cock, The 









































































































geereelomgeaber inert: 


— 
en ae. rane 


Bs es Sd 





et Meant ea te 


leaner 


conve 


amoral da tii 


gn 


1 nage atl cia eni, 


“gh seep ee 


rials dah tS 


mannii a0 mi 


THE ENGINEER. 








a 
if 
3 
z 
; 
—£ 


~ BreakinG, CrusHinc anp Grinpinc Stones, J. C. Cole.—Dated 12th 
, 1876. 

First, in substitution in stone crushing machines of a ram, actuated 
directly by an eccentric instead of a separate crushing plate moved by the 
tervention of a knuckle joint arrangement between it and the eccentric 
shaft. Second, the employment in cast iron grinding mills of grooved 
and chilled discs, instead of movable chilled ribs to form the lands. 


tet Covpiines ror Rattway Carriaces, D. McGill.— Dated 12th 


‘ebruary, 1876. 

This invention consists in the application of duplex couplings placed 
some little distance to the right and left of the centre line of the railway 
carriages, and a id hook attached to one drawing bar and a loose 
hinged hooking link with back lever to the other, so that when the 
carriages are reversed in either direction a coupling hook will always be 
in a line with its corresponding coupling link, so as to engage from above 
by its own weight, or from below by the action of a counterweight. The 
hooks are bevelled at the point so as to glide freely over each other and 
couple themselves when the carriages are abutted together, the un- 

pling being effected from the side of the carriage by means ofa trans- 
verse roi, and crank cam or wiper actuated by weighted hand levers. 


575. Teri. Tare, W. Shepherd and W. Maxwell,—Dated 12th February, 
1876. 


Py 





This invention consists in the construction and use of a deep 
rectangular box divided into several compartments. the bottoms or lids 
of which are hinged at the back in such manner that they, one and all, 
can be folded up through each other's apertures, and held by spring 
catches, and at regulated periods or intervals these spring catches are 
successively released by clockwork placed in an adjoining compartment, 
so as to let the bottoms or lids fall, the lowest one falling«first, and the 
others in succession up tothe top. Thus the men’s time is checked by the 
tickets being found in the particular compartment which happened to be 
open at the time they arrived at work ; the ticket falling down through a 
slit in the top of the box, of course falls freely through the whole of the 
compartments open at the time down to the lowest level. 

576. Equitierivm Vatves, B. Krocker.—Dated 12th February, 1876. 

Stems of suction and delivery valves connected by a double-armed 
lever ; suction valve fitted with a differential piston. 

577. Sewino Macuines, M. H. Pearson.— Dated 12th Februrry, 1876. 

Reciprocating motion obtained from cam, slot holes in levers for 
regulating length of stitch. Taper pin for taking up back lash ; feed plate 
lifted by shuttlecam. A controller operated by presser foot for regulating 
supply of thread ; a pitch chain instead of gearing for reducing speed and 
sometimes cone pulleys. Positive lock motion to presser foot, the lifting 
being prevented by intermittent locking of the foot, effected by ratchet 
arrangement, particularly applicable for sewing leather with wax thread. 
578. Dressinc or Woo., J. Scharr.—Dated 12th February, 1876. 

The ingredients are gum Arabic, virgin resin, linseed, hempseed, olive 
oil, olin oil, borax, liquid ammunia, Castille soap, pearlasb, and potatoe 
flour starch. 

579. Ro.ver Skates, J. J. Lesware.—Dated 12th February, 1876. 

This invention consists in certain arrang ts of hanism forming 
the under part of roller skates, as follows :—To the toe and heel of the 
stock or footboard are affixed plates of suitable material carrying bearings, 
into which metal arms are inserted, said metal arms being caused to 
oscillate transversely or laterally at the will of the skater. To the centre 
of said metal arms the carriage frames are attached, each frame carryin; 
two wheels by means of a pivot on which said carriage frames are caus 
to move in a circular direction and form sharp gyrations. according to 
the amount of tilting of the footstand. From the plate attached to the 
stock a fork is carried vertically, into which a projecting lever from the 
carriage frame works, and which lever imparts the curvilinear motion to 
the wheels as before described. Between the plate attached to the foot- 
stand and the transverse oscillating arm springs are affixed for the 
purpose of bringing the skate to an upright or to its normal position, 
580. Exve.ores, H. Kerr.—Dated 12th February, 1876. 

This invention consists in taking the ordinary envelope as it comes 
from the makers and cutting away at cach folded end, front and back, a 
semilunar piece, or of any other form, or even partially splitting open, 
and so that at each end of the envelope the corners are not destroyed. 
The space left at the corners on the ends of the envelope may vary 
according to the conditions required, but the inventor finds half an inch 
sufficient. 

581. Twistinc anp Dovetine, W. Hall —Dated 12th February, 1876. 

According to this provisional specification the fibre ig drawn off from 
bobbins carried on rotating spindles; they are bbught together, 
moistened, and wound as a cord upuyn a receiving bobbin also mounted 
on a rotating spindle. 


582. Loapinc anp Firixc Heavy Orpyance, W. R. Lake.—Dated 12th 
February, 1876. 

The objects of this invention are to facilitate the charging of muzzle- 
loading cannon by mechauism operating in the rear of the same to 
provide an improved mode of tiring the gun when loaded, to elevate the 
charge or load to the muzzle of the cannon by mechanism operating from 
the rear, and to automatically control or limit the recoil of the gun ; also 
to provide efficient cartridges for the guns. 


583. Kircueners, J. W. Brown.—Dated 12th February, 1876. 

This invention consists in ventilating kitcheners or cooking ranges by 
means of a tube situated near the register door and forming part of the 
fire flue of the kitchener or range. The lower part of this ventilating 
tube opens at the back of the register door, and the upper end opens into 
the main chimney shaft. By the heating of the ventilating tube by the 
fire flue an upward current is establisbed in it, and the vapours and 
effuvia arising from the cooking vessels on the hot plate are rapidly 
carried into the chimney shaft and the ventilation of the apartment 
effected. 

584. Rover SKares, J. Sheldon and W.C. Stif’.—Dated 12th February, 
1876. 

According to this invention the sole of the roller skate and the brackets 
carrying the oblique supports of the roller axes are made of metal and 
in one piece. The forked bearing by which the spring presses upon the 
axes of the rollers to restore them to their normal position is provided 
with a stem working in a tube around which the spring is situated. The 
axis of the rollers and the oblique axis or support carrying it is made of 
one cruciform piece of steel, thereby securing great strength and 
diminishing the liability of the skates to vit. The rollers are secured on 
the ends of the axes by bushes fitting on anc bearing against shoulders 
on the said axes the bushes being prevented from turning on the axes. 
The bushes are fixed by screws taking into the ends of the axes. By this 
arrangement for fixing the rollers they have no tendency to catch in and 
tear ladies’ dresses, 

585. Breecu-Loapinc SMAtiL-arms, J. Johnson and R. Wayne.—Dated 
12th February, 1876. 

According to this invention the “fore ends” of drop-down guns are 
made capable of sliding on the barrels, so that on unfastening the fore 
end its removal from the abutment on the body for relieving the barrels 
is effected by a sliding motion. the fore end being fastened to the barrels 
in its withdrawn position, so that when the barrels are removed from the 
body the fore end is carried with them. The fastening and unfastening 
of the sliding fore end is effected by a hooked lever, pressure on a stud or 
pusher at the side of the fore end releasing the lever. This lever passes 
through one or other of two cross holes in a loop on the barrels. When 
the lever is in one of these holes the fore end is not only fastened to the 
barrels, but its abutment bears against the body and secures the barrels 
to the body. When the lever is in the other cross holes the barrels are 
released from the body, but the fore end is fastened to the barrels. 
Besides the loop described in the barrels, a hook is employed to engage 
with the fore end bar. 

586. Heatine anp Davina, T. EF. Wilson. —Dated 12th February, 1876. 

This improved apparatus consists of a spiral chamber, made of sheet 
metal or other material, which is heated by steam or hot water. and the 
air to be heated is supplied to the space between the spiral coils of the 
chamber. The above-lescribed apparatus may be used for drying woven 
fabrics, yarn, grain, and other substances, or for heating buildings, and 
for other purposes. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron market in Birmingham to-day—Thursday—was not a 
wholly satisfactory one. There was about it a sense of uneasiness 
which militated against business. The long period over which the 
depression in trade has extended is beginning to try the stability of 
firms who have not a good reserve; money is not easy to get in, and 
the difficulties of two firms situated in — directions, not yet 
brought before the outside world, were freely discussed. There 
should not, however, be much discomposure; and there was not 





ly a disposition to look very seriously upon what is occurring. 
Sai is ied. to a dlapiny Ce eT dan tak 
more than prudent. Happily the i ing ict of South 
Staffordshire was never, as I have aforetime asserted, ina sounder 
state than it is now. a isa time when no inno- 
cent firm is likely to be prejudiced by the news which was to-day 
in circulation. 


Worki iron was offered this afternoon in Birmingham, and 
in Wolverhampton yesterday, at 77s. 6d. long weight delivered ; 
and Westbury at 60s. at the stations; at the present advanced 
rate, therefore, hematite iron is at a low range as compared with 
average times. 

There was less demand by the merchants for best finished iron, 
though the makers — themselves with no fewer orders on 
their books than they held last week. The makers of plates and 

les required by the engineers were very anxious to secure 
orders, seeing that the new demand for constructive engineeriog 
work generally is less encouraging, and the prices at which northern 
engineering firms can accept specifications by reason of the low 
price of Middlesbrough iron is depriving engineers here of work 
that they had calculated they should certainly secure. The makers 
of ordinary singles reported themselves in receipt of more orders 
than they a week ago, and certain of them were less dis- 
posed to take low prices than a week back. Strips and hoops and 
nail rods are offering but little employment to workpeople ; and 
the orders all round represent quantities so small that profits are 
greatly reduced by the cost of 2 ews in roll changing. Nearly all 
the business doing is on home account, the shipping season -having 
now nearly closed for leading foreign ports. 

Mining affairs in this district are at a low ebb. Colliery owners, 
whether great or small, who have no demand from the merchants, 
are loudly complaining of the slackness of trade and the great ex- 
~~ to which they are put in keeping their pits from destruction. 

otwithstanding the advance of winter, the number of pits in- 
creases at which operations are wholly sumpended. Nor is this 
tendency to reduced output in the ironmaking localities Pp ted 
by the greater activity at the house fuel collieries, though more is 
being done there than for some months past. That more, however, 
is less than would have been the case but for the advance of ls, 
per ton notified a fortnight ago; nevertheless, we have still intima- 
tions of a yet further rise being declared at an early day. 

No material alteration is manifest in the condition of the general 
hardware trades of the district. Alike the foreign and home 
demand keeps pretty much as it was, the fluctuation towards 
either quietude or briskness being not very marked. The wrought 
chain makers who are now on strike number 500. The men were 
mainly employed at the Cradley and Cradley Heath factories. 
That number was reached when, on Saturday, those men who had 
iron from the warehouses to work up had taken in the last of the 
finished article. The masters still determinately refuse to pay 
upon the 5s. list. The Willenhall brass padlock makers remain 
out, but have offered to settle the dispute by arbitration. 

The old concern of Messrs, Fletcher, Solly, and Urwick, of the 
Willenhall Blast Furnaces, has been converted into a Jimited 
liability company, with a capital of £50,000 in £25 shares. The 
business has been conducted since the death of Mr. Fletcher by the 
surviving partners. The furnaces and plant are undergoing 
thorough repair. 

Coal is not in greater demand at the collieries which supply the 
iron trade ; nor has the rise of 1s. per ton by the Cannock Chase 
household firms much stimulated business in that department of 
colliery industry. 

The directors of Muntz’s Metal Company, Limited, have just 
declared an interim dividend at the rate of 74 per cent. per annum, 
It is stated that the accounts for the half year show that this divi- 
dend is within the earnings of the company during this period. 

The ordinary yearly meeting of the Birmingham Paes! gat and 
Metal Company has been held. The statement of accounts showed: 
—Liabilities : ‘Io capital authorised, 12,000 shares at £25 per share, 
£300,000 ; to capital paid up, 8126 shares at £20 per share, £162,520; 
reserve fund, £30,000; sundry creditors and liabilities, £75,572 
4s. 10d.; mortgage creditor, £20,000; balance profit and loss 
account, 30th June, 1875, £2106 13s. 9d.; net profit on twelve 
months’ trading, £31,408 16s ;—£321,607 14s. 7d. Assets :—By 
Small Heath Works, land, £8483 11s.; buildings and fittings, 
£47,379 7s. 1d.; engines, boilers, machinery, machine fixings, hand 
tools, &c, £37,789 10s. 1d.; copper and sundry stores, &c., 
£7520 4s. 5d.; work finished and in progress, £11,545 0s. 8d.; 
(amount passed by directors, £104,318 0s. 11d.); by sundry debtors, 
£48,994 16s. 11d.; cash in hand, £76 5s. 10d.; interim dividend 
paid Tast March, £8126 ;—£321,607 14s. 7d. The statement was 
adopted, and a dividend at the rate of 15 per cent. for the past six 
months was declared. 

The third annual meeting of the Cannock and Wimblebury 
Co'liery Company, Limited, has been held in Birmingham. The 
report of the directors, which has been already published, was 
adopted. The chairman spoke hopefully of the prospect of the 
company. He said they were drawing from 1000 to 1500 tons of 
coal per week at the present time, and this month prices had gone 
up ls. a ton. A resolution was passed, empowering the directors 
to declare an interim dividend at Christmas, 

The celebrated Lye Cross pits, at Oakham, of the Earl of Dudley, 
have just been visited by the South Staffordshire Institute of 
Mining Engineers. The pits are the finest in South Staffordshire, 
or East Worcestershire, and the shaft is 14ft. 6in. in diameter, 
The colliery has been laid out by Mr. Thos. Latham, who is the 
president of the Institute, and who on Monday conducted some 
130 of his fellow members along some miler of gate road. The 
party were entertuined at luncheon, when Mr. Latham stated that 
all the dials which had gone down the pit had varied. There was 
an attraction which overrode all things, and the compass fluctuated 
differently in each dial. This was a matter for consideration ; he 
himself could not understand it. The total cost of opening out the 
colliery, including engines, railway accommodation, and the sinking 
of the shaft, had been,less than £22,000. Mr. Pasfield, the principal 
engineer on the eastern side of the estate, lucidly explained the 
engine power, and exhibited a valve which he had added to increase 
the power of the driver. 

The South Staffordshire and East Worcestershire Institute of 
Mining Engineers is not, however, the only association of practical 
men that this week inspected collieries in this district. On Tues- 
day the Dudley and Milland Geological and Scientific Society 
visited three important colliery sinkings. The first was the now 
famous Sandwell Park Colliery, where Mr. Henry Joknson, the 
engineer, and also his son, received the party. The first trial 
sinking was commenced about 1870, and coal was reached in 1874. 
Two shafts, each 425 yards deep, have been sunk, and roads in 
every direction have been driven to prove the coal. Up to the 
present over £80,000 has been a While Mr. Johnson, jun., 
conducted most of the party through the workings, Mr. John- 
son, sen., showed the other portion over the surface works, When 
the visitors had re-ascended the shaft the powerful double-cylinder 
horizontal winding engine was inspected and much admired, and 
Mr. Henry Johnson delivered an able and interesting address on 
the progress of the works. 

The visitors now lunched, Mr. Johnson's forethought having 
provided the repast, after which the Hampstead new sinkings 
about 2} miles from Sandwell were driven to. Here Messrs. 
Peacock and Smallman, the engineers, have sunk two shafts, one 
to a depth of 101 yards, and the other to a depth of 40 yards. 
The sinking was commenced in July, 1875, and is progressing 
favourably. Water from the surface, however, much impedes the 
work, and it is expected that the first 100 yards will have to be 
“‘coffered.” To enable this to be accomplished the shafts have 
been made 21ft. in diameter, but six of these feet will be filled 
with masonry and clay, leaving the working shaft 15ft. in diameter. 
A discussion occurred as to the probable depth at which coal would 
be found, Mr. E. B. Marten, C.E., remarking that he thought not 
before 500 yards had been sunk. Mr. Henry Johnson, who had 
accompanied the visitors from Sandwe'l, considered that it was 








amgnmees of steam and consumption of smoke. This i 
enabled the engineers to now sink seventy yards. The first 
fifty yards are 20ft. 4in. in diameter, where a foundation free from 
water has been attained, from whence it is proposed to commence 
the to nae 4 The strata passed through is.generally similar to 
that of Sandwell. 

The self-lubricating tubs des'gned and patented by Mr. H. 
Johnson, jun., in operation at the Sandwell ‘Park Colliery, were 
inspected by the visitors on Tuesday, and excited much interest. 
They are so constructed that a worn-out body of a tub may be 
removed and a new one bolted on to the self-contained framework 
without disconnecting the lubricators, axles, wheels, or buffers, 
and the lubricators require oiling only about once a month, 

Two cases of no small importance to nut and bolt and chain 
makers have during the week been decided by Mr. I. ner, the 
South Staffordshire stipendiary. Messrs. Ludlow and Whi , 
nut and bolt manufacturers, of Darlaston, were summoned by 
Samuel Simpkin, one of their operatives, for non-payment of 
17s. 4d. for work done, and £1 8s. was also claimed for their not 
having supplied him with work according to contract. 
complainant had given a week’s notice and had been 
without work for that time. The defendants pleaded that 
according to universal custom, they were not bound to find the 
complainant work during the week, as they were short of orders. 
The stipendiary condemned the custom as unjust and unfair. 
Without reference to custom, however, it wasclear that the notice 
formed part of the contract, and he made an order for the amount 
claimed. Charles Shaw, operative chain maker, summoned his 
masters, Messrs. H. P, Parkes and Company, chain manufacturers, 
of Tipton, for refusing to pay him 19s, 2d. which he claimed as 
balance of wages. Upon entering the employ of the firm, Shaw 
signed an agreement to work from six in the morning till six at 
night, in executing certain specified repairing work, and by stint 
for new chains varying in the number of links according to the 
character and size uf the chain. Complainant sought a full day’s 
wage for times when he had worked only a few hours, on the plea 
that they were universally short days in the trade, and that he 
done the same many times without having his pay stopped. This 
the defendants denied. His honour said it was clear from the 
agreement that the masters were entitled to a full day the week 
through, and Shaw would, therefore, be non-suited, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


ALTHOUGH consumers in many cases appear anxious to buy for- 
ward at current rates, and inquiries for deliveries iuto next year 
continue to be made, which makers do not seem willing to enter- 
tain, orders for anything like immediate delivery are still very 
difficult to obtain. I hear that one or two speculative lots of 
iron have been bought to hold, in the expectation of better 
prices ruling before long, this being based upon the assumption 
that makers cannot afford for any length of time to continue 
selling, as many are now doing, at several shillings per ton 
below the actual cost of production, but still there is too much 
uncertainty, and the market is too unsettled to induce consumers 
to buy largely, even at the present low prices, and purchases 
for the most part are cohnet’ to very small lots to cover simply 
hand to mouth requirements. In North-country iron there is 
still a good deal of underselling, and merchants are pressing 
parcels of common brands upon this market at low prices for 
prompt payments, but there are not quite so many cheap lots 
offering as last week, and if anything there is rather a steadier 
tone in the market so far as makers are concerned. In Lanca- 
shire iron, although small concessions might no doubt be obtained 
in some quarters if good orders were offered, the list rates remain 
without change, No. 3 foundry delivered into the Manchester dis- 
trict being still quoted at 56s. to 57s., and No. 4 forge at 55s. per 
ton, the principal firms preferring to remain practically out of the 
market, rather than give way further in their prices. Lincoln- 
shire iron is rather steadier, but this is little more than nominal, 
as it is not due to increased demand, but to the small quantit; 
offering. The stocks which were held being now pretty well 
cleared off, and most of the furnaces being out of blast, very little 
of this brand is at present being made. For Middlesbrough iron 
delivered into this district the average makers’ quotations for ordi- 
nary brands are 533. 3d. to 53s. 9d. per ton tor No, 3 foundry, 
pa 9d. to 52s, 3d. for No, 4 foundry, and 49s. 9d. per ton for No. 4 
orge. 

In finished iron there is no improvement ; orders of any kind are 
very difficult to obtain, and the smaller firms who are almost 
compelled to secure work at any price to keep their mills going, 
are competing very keenly in the market. The average quotations 
for ordinary bars delivered into the Manchester district are £7 per 
ton for Staffordshire, £6 17s. 6d. for Sheffield, and £6 17s. 6d. and 
£6 15s. for Lancashire and Middlesbrough ; Staffordshire puddled 
bars delivered can be got for about £5 per ton, and Middlesbrough 
do. at from £4 15s. to £4 17s. 6d. per ton. 

At a rather stormy meeting of the shareholders in the Ebbw 
Vale Steel, Iron, and Coal Company, Limited, held in Manchester 
on Friday, it was resolved, pursuant to a recommendation of the 
committee of investigation, to raise £200,000 or £250,000 additional 
capital, in order to place the financial position of the company on 
a satisfactory footing. 

In the coal trade there is rather a stronger feeling in the market, 
so far as the better classes of fuel for house fire purposes are con- 
cerned, and in some quarters there is a disposition to ask a slight 
advance upon current rates for deliveries over next month, but 
any upward movement will be very much dependent upon the 
weather, as supplies generally are still plentiful, and the pits in 
many quarters are still working short time. In other classes of 
fuel there is no very material change to notice. The demand for 
the common sorts of round coal is still only limited, owing to the 
continued depression in the iron trade, and for the descriptions 
used in brick making there is now not so much inquiry, owing to 
the change in the weather, whilst for engine classes of fuel there 
is no demand, although the better sorts are not difficult to sell. The 
average pit prices in the Wigan district remain about 10s, to 1\s. 
per ton for good Arley, 8s. Gd. to 9s. for Pemberton four feet, 
6s. 6d. to 7s. for common coal, 5s, 6d. to 6s. for burgy, and 3s, 6d, 
to 4s. 6d. per ton for slack, 

Notice of a reduction in wages, to the extent of 15 per cent., 
has been served upon the miners in the Ashton district, this step 
having been rendered necessary by the reduction recently made in 
the Oldham district. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE has been no particular change in commercial matters here 
or in the district during the past week, but there are again rumours 
abroad of a disturbing character. They are not, however, very im- 
portant per se, but may have bad indirect effects, They affect 


the credit of two or three individuals, and of a firm in 
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of the oldest and are in two of the | will be the means of inflicting very serious present loss and distress | In the eastern mining counties there is a demand at - 
pol he A ee Bony ag ir Pl of petitions to the it the district, for not only would the blast furnace men | some of the ports fur the pons gas Pelt ot , but the con- 
Bankruptcy-court ‘within the next week or two. be thrown idle, but hundreds and th ds of miners would like- | tinental trade has fallen very low, and the home trade continues 


basis whereon to build up a better state of things, co’ 
+ the end justifies the means, In 
_ right aethal dene that - pepe be recorded sie 
our princi e ° nae 
is a feeling of quiet and patient expectation that the advent 
will see trade lifted out of its + art: stagnation, 
about a better etate of things. In several instances 
eet trade—there . just wag a we which is 
several ere firms, but even the m e 
venture to anticipate that the improvement will now 
han fleeting, although they do look forward to next 
have said, as a time. promising better things. 
trades, too, it is thought “‘the bottom” has 
been nearly if not quite reached, as there is almost invariably a 
little activity during the month or two preceding the close of the 
year. This periodical briskness is even now beginning to be felt in 
the edge tool, stove, file, and some branches of the cutlery indus- 
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have experienced an eir customary influx of favours. 
Such change, neve: as I have alluded to is, at all events, 
better than an intensified stagnation and continued depression. 
It is, perhaps, mostly in respect of the home trade that this little 
influx of favours has been felt, and not only from those districts 
where a fair harvest may be supposed to have had a stimulating 
influence, but from many of the large towns of the east and west 
coasts of Lancashire, ‘ 
In pig iron the sales are slow, such of the foundries as are oy 
well en having facilities for producing their own raw material. 
The foundries outside the town in North Derbyshire and South 


tries, albeit it canno nant, = ngs WP age: doe any of those trades 
nnd thine i 
e! 


_ Yorkshire are making gas and water pipes, rain water pipes, tub- 


bing for colliery uses, and machine castings.- At: Barnsley colliery 
castings for head gearing and corves are mostly in request on 


’ account of the many new collieries now in course of being opened 


out. There is no material change whatever to record in connection 
with the Bessemer steel, steel rails, armour-plate, nc i or 
boiler-plate branches, all of which are fairly well engag 

The annual meeti of the shareholders of the Staveley 
and Sheepbridge companies, the reports of which have 
already appeared in THE ENGINEER, were held on Monday at 
Sheffield. At the latter meeting Mr. W. Fowler, the chairman, 
said he thought it quite possible that even a worse state of things 
might come about, as even the present rate of wages would not 
allow the company to compete successfully with foreign manufac- 
turers. As worse times 5 come, they would not touch the 
reserve fund of £100,000, and he thought the shareholders would 
not complain, as, taking the last six years, the received an 
average dividend of 17 per cent. Mr. H. D. Pochin also spoke of 
the depression of trade and to the heavy failures that taken 
place. He believed, however, he saw indications of improvement, 
and thought there would be a return toa better state of things 
before long. 

The om market is rather brisker for best household qualities, 
but it does not improve very much in respect of steam or gas fuel. 

The Board of e returns for August, just issued, show that 
our exports of coal, coke, and patent fuel, are on an increasing scale, 
although of less value, as appears from the fact that in August this 
year we exported 1,683,026 tons, valued at £903,186, as compared 
with 1,534,826 tons, valued at £992,642, in the same month last 
year. The figures re'a'ing to the month’s exports of hardware and 
cutlery are as under : 


1874. 1875. 1876. 
To £ £ £ 
Russia «se «1 oe 11,591 


+. 12,718 .. 6,811 
Germany .. .. 24,017 .. 21,428 .. 


Holland :. °. .. 10,590 .. 9883 .. 9360 


ee te or 
eecete 





France .. «se os 9989 .. 12,012 .. 10,552 
Spain and Canaries 8222 .. 8875 .. 18,196 
nited States.. .. .. 63,618 .. 59,196 .. 31,686 
Spanish West India Islands 7967 .. 10,756 .. 8193 
Brazil 44 be ce 60, ee 20,681 .. 18,272 
Argentine Republic .. 10,141 6927 3372 
British North America 33,404 .. 17,444 .. 11,509 
British India... .. .. 20,031 .. 19,850 .. 16,076 
Australia oe ee 4N 1,961 .. 54,569 .. 40,654 
Other Countries .. .. 102,905 .. 97,049 .. 83,505 
Total .. .. 875,651 350,838 270,414 


The te of the iron exports declined very greatly during the 
mont! 

It is stated by a Sheffield paper, on what authority I am at loss to 
know, that the new b ot carriages recently introduced by the 
Midland Company have been built at a cost of £1500 per carriage, 
although ordinary third-class carriages can be bought from the 
Birmingham companies at about £500 each—a sum which is said to 
represent the cost of the bogie only in the other case. This is a 
statement which should either be contradicted or inquired into by 
the shareholders. 








THE NORTH OF ENGLAND. 
: (From our own Correspondent.) 

In the main the condition of things in Cleveland has not much 
changed since the date of my last letter. The commercial affairs 
of the pigiron manufacturing firms afford cause for much uneasiness, 
and up to the time at which I write, there are fears expressed 
that a very serious addition may be made to the list of failures 
but Ihave not heard that any new bankruptcies have been announce 
as yet, although this is just about the time when the difficulties of 
the trade should be most keenly felt, seeing that ti 





wise suffer severely from the deprivation of employment, already 
reduced almost to a minimum, ” 

On the whole it is sy ae to anticipate any more favourable 
condition of things in the Cleveland district for a long time to 
come. On the contrary, it is anticipated that for a long time to 
come the course of trade will tend to the creation of further diffi- 
culties and greater distress. The production of pig iron has been 
kept up to the ordinary average ; until the present time the 
returns for last month show a tctal production of 171,398 tons, 
being 1884 tons above the production for July, and 5157 tons more 
than the production of the corresponding month last year, while 
48 er ewe of the 160 furnaces built are out of blast. But this 
is not likely tocontinue. Already the firm of Messrs. Jones, Dun- 
ning, and Co, have blown out three furnaces, and several other 
firms are taking steps to reduce their output, apart altogether 
from the ial circumstances that are likely to bring about the 
stoppage of the furnaces of those firms that have recently become 
insolvent. Nor can any other result be expected, when I add that 
a number of firms are placing more than one half their production 
in stock, thus inducing a strain upon their strength, which only the 
most ample resources could bear. The stronger firms have not 
yet displayed any sign of weakness. Their production of pig iron 
is maintained as heretofore, and as they expect to be able with 
the stock they have accumulated to catch the first gale of improve- 
ment that springs up, they may not unlikely go on for some time 
longer producing iron even under the exceptionally unfavourable 
conditions that now obtain. 

There is a falling-off in the demand for Middlesbrough pig iron 
from foreign sources, the shipments to foreign ports for the 
last month being 2798 tons less than for the same month last year. 
In the shipments coastwise for the same period there is an increase 
of 6811 tons. Germany still continues the chief foreign consumer 
of Cleveland iron, the shipments to that country for the month 
of August reaching 8513 tons, while of the 7860 tons exportel to 
Holland during the same month a large portion was in transit 
for German consumers. 

The miserable condition of the finished iron trade may be 
judged from the fact that only 1084 tons of manufactured iron 
were shipped from the port of Middlesbrough to foreign ports 
during the month of August. Most of the firms engaged in this 
ew of trade are doing absolutely nothing. An order for 

tons of iron rails has been placed, during the past few days, 
by the North-Eastern Railway Company, but the firms in Cleve- 
land who have got the order would not have done so if it had 
been offered to public competition, even although, in one case, the 
poor price of £5 17s, 6d. has been accepted. There are many 
complaints that the North-Eastern Railway Company has not done 
all it might have done in this matter. A great part of the rails 
the company required have recently been supplied by other dis- 
tricts, although the Cleveland district is the chief contributor to 
the enormous resources of the company, and the company would 
be largely in pocket by the mineral and other traffic contingent 
upon every ton of rails they order within the limits of their 
own gigantic system. 

In the Cleveland ironstone mining district there is a prospect of 
considerable dulness, which, indeed, is already beginning to be felt. 
It is only two or three months since the Messrs. Pease, who are the 
chief mine owners in Cleveland, were so short of hands that they 
were compelled to take steps to import extraneous labour into the 
district, and they made arrangements in Cornwall and elsewhere 
for procuring a large contingent of new hands. But if matters go 
on in their present course, there will soon be labour enough and to 
spare, A few days ago the miners employed by the firm of Bell 
Brothers, at the mines of Whitecliff and Carlin Howe, received 
fourteen days’ notive to terminate their engagements, but that 
notice has since been withdrawn. The Stanghow Mines have, 
however, been discontiaued, throwing upwards of 300 men out of 
work ; and the Kilton Mines have also been laid off. It is quite: 
expected that other mines will shortly be laid off. 

ery little is doing in the Durham coal and coke trades, Osten- 
=. the best coke is quoted at 12s. to 12s. 6d., but, as a matter 
of fact, no such price is now bning realised, and few contracts 
have recently been placed ata higher figure than 10s. 6d. to 10s. 9d. 
per ton at the ovens, » Small coal is in very limited request. Some- 
pay Mp se is being done in the shipment of steam coal, about 
30, chaldrons per week being sent from Tyne Dock, chiefly to 
the Baltic and the nearer ports of Europe. 

The arbitrators and the umpire appointed to determine the pro- 
posed reduction of 15 per cent. in the wages of the Durham 
_— will meet at Newcastle on Saturday next to consider their 
awar 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE iron trade of Scotland during the past week has not, so far 
as I have been able to observe, exhibited the slightest marks of im- 
ee in any of its departments. The home demand for all 

inds of iron remains very moderate, and the exports show a con- 
siderable decrease on those of this time last year. One yen 
in connection with the present state of matters is that from the 
long continued dulness in the trade ironmasters are at length 
enabled to calculate with something like certainty the amount of 
business which falls to their lot week by week. Few transactions 
of any importance take place, and prices have fluctuated very 
little for several weeks. On Friday business was done in the war- 
rant market at from 55s, 11d. to 56s, cash and 56s, one month. 
The market was quiet on Monday, with nothing doing in the 
morning, and only a few transactions in the afternoon at 56s, four- 
teen days and cash, Tuesday’s market was quiet, with a small 





generally reach maturity about the thirteenth of the month. One 
thing, however, is certain, and that is that the worst is now known, 
and that the disasters, if any, that lie in the future will be of small 
account, compared with those of the past three months. 
It is now definitely stated that the liabilities of Messrs. Thomas 
Vaughan and Company amount to upwards of £1,200,000; the 
tors are called ther for the 21st inst., when Mr. Fletcher, 
the receiver appointed by the Court of Bankruptcy in London, 
will make a statement as to the position of the firm. The creditors 
of Messrs. Swan, Coates, and Company, whose liabilities are about 
£280,000, held an informal meeting on Monday last, when 
instructions were given as to the carrying on of the estate. The 
creditors of the Cotucter Iron Company, whose liabilities are 
over £200,000, will be called together in the course of a 
few days. The chief question with the creditors of these 


firms is whether or not the blast furnaces, which have heretofore | laat year 


roved such a serious source of loss, should be kept in eperation or 

lown out. Many eventualities hang upon this question. The 
furnaces of the three firms I have mentioned are capable of pro- 
ducing, on an average, from 6000 to 7000 tons of pig iron week, 
and if this quantity were withdrawn from the production of the 
district, it would probably have the effect of stimulating prices, 
and advancing the ultimate prospects of the districts. But on the 
other hand, the blowing out of these furnaces would involve a 
heavy loss, variously estimated at from £2500 to £3500 per furnace, 
and if the estates are to be realised they would hardly be likely to 
bring such a good price with the furnaces idle, as if they were in 
full swing. It is, however, asserted on all hands that pig iron 
cannot be produced at a profit under existing circumstances, and 
this, after all, is the contingency that will chiefly shape the course 
of the future. It cannot be expected that the creditors will aid or 
abet any attempt to keep the works going at a loss, thereby throw- 
ing good money after bad for a doubtful ultimate gain, and if they 
determine—as they most probably may—to suspend operations 
until trade is completly altered in its conditions and prospects, it 


of b at 56s. cash, Wednesday’s iron market very 
idle ; closing, buyers, 56s., sellers, 56s. 14d. Afternoon, no altera- 
tion. Thursday's market showed no perceptible improvement. 
No business whatever in forenoon ; crossing, buyers, 563, and 
sellers, 56s. 14d. No attempt at business in the afternoon. prices 
remaining as above, 

A fair amount of business has been done in maker's iron ; prices, 
on the whole, remaining without any notable change. The onl 
variations from last week’s figures are that Gartsherrie No. 3, 
declined 1s.; Monkland No. 1, improved 6d.; Clyde No, 1, fell 6d.; 
and Shott’s No. 1, declined 6d. 

The shipments of pig iron from Scotch ports for the week endin 
the 9th inst. amounted to 10,479 tons, showing a decrease of 145: 
as compared with those of the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 3950 tons, being 280 less than in the corresponding week of 


year. 

The malleable trade remains inanimate, and with the exception 
of pipes and machinery, all branches of the manufactured iron 
trade are dull. Last week’s exports from the Clyde embraced 
£7584 worth of hinery, £6500 castings, £5000 pipes and tubes, 
£900 bars, £600 bolts and nuts, £790 galvanised iron, and £1300 
miscellaneous. 

A steady but limited business is being done in coals in the West 
of Scotland. Household qualities, which have been very dull of 
late, are now a little more in request, and may be expected still 
further to improve as the weather gets colder. There is, on the 
other hand, rather less inquiry for coals for shipment; 
indeed this department of the trade i to feel the 
depression which usually follows the close of the export 
season to Canada, and which is this year all the more severe 
on account of the depressed state of trade throughout the 
summer months. Household coals are delivered in @ ow at 
from 14s. to 16s, ed wagon of 24 cwt., and f.o.b. on the Clyde at 








from 8s. to 10s. per ton ; steam, 93. to 10s. 6d.; splint, 8s. to 
8s, 9d.; Wishaw Main, 7s, to 7s. 6d.; and smithy, 13s, 6d. to 14s, 


dull, particularly in steam coal. 

It is now understood that the dispute between the coalowners 
and miners of Fife and Ciac , regarding the contract rules, 
has been amicably settled. A letter has been addressed by the 
secre of the Coalowners’ Association to the secretary of the 
Miners’ National Union, declaring that there is no intention on the 
part of the employers to submit to the eight hours principle, and 
at a ting of the il of the union held lately it was 
resolved, ‘‘ That the letter received from the secretary of the 
Fife and Clackmannan Coalowners’ Association, in which an assur- 
rt) given to this cffect, be considered satisfactory to the 





A striking instance of the effects of the long-continued depres- 
sion in toute is furnished by the report of the directors of the 
Shotts Iron Company for the year ending the 30th June, which 
has just been issued. There has been an increase of 9677 tons in 
the quantity of pig iron made as compared with the previous year, 
but the prices realised have been very much less, - The net balance 
of profit for the year was £447.'7s. 104d., which, added to £1299 
8s. 64d. undivided profits after payment of last year’s dividend, 
gives a balance of £5772 16s. 5d. After paying out of this sum 
£840 on account of 5 per cent. preference shares and £42 
income tax, there remains a surplus of £5730 16s. 5d., 
which the directors recommend shonld be carried forward 
to next account, so that there is no dividend to the ordinary 
shareholders, It should be stated, however, tha‘ the directors 
have the utmost confidence as to the position of the company’s 
affairs in the future, and notwithstanding their unfavourable 
balance-sheet, they have authorised their manager to proceed with 
the further expenditure required on extensions necessary to get 
the full benefit of the large and valuable mineral fields of the 
company. 

It may be of interest to notice that the directors of the London 
and Glasgow Engineering and Shipbuilding Company have 
recommended a dividend of 5 percent. per annum on the past 
half year, carrying forward £16V1. In 1875 they paid 10 per cent. 
on both half years, and i6 per cent. for two years previously. 
The revenue of the Clyde trust for the year ending 30th June 
was £198,527, an increase of £2200 over that of the previous year. 
The ordinary expenditure amounting to £185,120, leaving a surplus 
of £13,407, which is carried to the new worksaccount. About two 
thirds of the expenditure—£111,515—is paid for interest on the 
debts of the trust, consisting of borrowed money to the extent of 
£3,086,835. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE change now showing itself in connection with the Welsh 
ironworks is remarkable, and is almost sufficient to persuade one 
that the old legitimate iron industry of the country is dying out, 
and that in a few years a genuine iron rail of the type so current 
a few years ago will be unknown. I do not include the geneous 
iron, which may or may not be a success, but that hot blast pro- 
duct which has _— so considerably in reducing the character of 
the Welsh rail. Nor do I refer to the old Plymouth rail, which, 
like the Blaenavon rail, the Gadlys sheet, and the products of the 
Chain and Anchor Works at Pontypridd, had so good a name. 
The whole tendency of things seems to be for steel, and 
the old class of ironworks appear getting icto the back- 
ground. Treforest, Abernant, Gadlys, Plymouth, Cyfarthfa, 
Nantyglo, and Aberaman, are entirely and unmistakeably quiet, 
and now I have bad news about Blaina. There is only one 
blast furnace at work there, and I hear from very unques- 
tionable authority that unless trade improves io a very 
shoit time this one will be blown out. Rhymney is another 
of the old ironworks with a reputation as its background, 
and there the management have wisely resolved to add steel 
mills, and the only question, I believe, in consideration, is as to 
the extent that the firm will go in for steel making. 

Even forge steel requirements are far from being large, and 
Dowlais continues to stock a large part of its make, I was in- 
formed the other day, but not officially, that the stock of puddled 
bar, pig, and ingots represents something like £100,000. Should 
trade rally this would pay, but the risk is enormous, and the 
company deserve every credit for their en and speculation. 
Wages are low there, but necessarily so. was informed in 
Dowlais that men who were getting £3 a week a few years ago 
are now getting from 14s, to 16s. This may be a slight exag- 
geration ; cne thing is certain, however, that the men work con- 
tentedly enough at the low wage, for it is that or nothing. 

The statement as to 75,000 tons of rails being divided amongst 
the Welsh ironworks by the Great Western. Railway is an exagge- 
ration. The quantity is nothing like so much, and it is thought 
that Panteg and not Landore will have a large share. 

Rumours are the order of the day in the absence of credible and 
important news. Thus, it is said that Abernant and Gadlys will 
be joined, and steel mills erected in connection with the Aberdare 
Valley. Also that Coffin and Co., of the Orleans Railway Com- 
peny, France, have entered into a coal contract for five years. 

ey are both amongst the deubtful. First, no certain movement 
in connection with Abernant works, which is partly the property 
of Mr. Fothergill, will take place for two years ; and, secondly, coal 
is too likely to advance within a few months for any such long 
contract being entered into. 

The average of coal exports from the various ports of Cardiff, 
Swansea, and Newport, are fairly maintained. The total for the 
last week being little short of 100,000 tons, The price is sustained, 
but in various towns the late rate had been reduced, and the best 
steam coal is now sold freely for 9s. 6d. per ton. In about twelve 
months the price has fallen 50 per cent, 

The coal trade, though not remunerative, is brisk, and et the 
collieries and at the several lines in connection there is a good deal 
of activity. The quantity of coal sent up to London from the 
Dare Valley, Rhondda, and Merthyr hers. 2 including Dowlais, is 
enormous. At Abergavenny this week the London and North- 





-| Western was taxed to its full extent. This line is being improved 


considerably in the neighbourhood of Gilwern. Where a few years 
ago two locomotives were enough, nearly sixty are nov necessary. 

Fining seems inadequate to suppress smoking in coal pits. Not- 
withstanding the recent fines inflicted in various districts, on 
Tuesday four men were fined at Tredegar 10s. each and costs for 
the offence in the Powell Duffryn colliery. 

Several unfortunate events have taken place of late off Penarth, 
Cardiff. This week a vessel was burnt laden with coal, and another 
was wrecked by collision. 








DRAINAGE OF HicHBRIDGE.—The following tenders have been 
received for the drainage of Highbridge :—T. B. Hayter, Ports- 
mouth, accepted; £2250; W. Lean, Bridgend, £2345; J. W. 
Haynes, Swindon, £2400; F. Crokam, Starcross, £27(6; Frayne 
Brothers, Birmingham, £2947; E. Bisset, Bristol, £3033; 
8. G. Mitchell, Bath, £3197; G. Marfel, Cinderford, 3212; F. C. 
Bugbird, Enfield, £3450; John Coker, Chale, £3910; Brock and 
Bruce, Bristol, £4100. Mr. William Louis Gaskell, C.E , has been 
appointed clerk to the works under Mr. A. W. Estridge. 

SoutH KENnsINGTON Musrum.—Visitors during the week ending 
Sept, 9th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,301; mercantile marine, building 
materials, and other collections, 8512. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2446; 
mercantile marine, ws materials, and other collections, 1125; 
Total, 28,384. Average of corresponding week in former years, 
14,346. Total from the opening of the Museum, 15,628,989. 





Patent Office Museum, 3 otal, from the ing of the 
Museum, free daily, May 12th, 1858, 3,542,580. 
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WHY THE SAFETY VALVES OF THE 
THUNDERER DID NOT ACT. 

Ir is by this time certain that no entirely conclusive 
explanation of the cause of the explosion of the Thunderer’s 
boiler will ever be produced. The most trustworthy 
opinion is that the explosion would not have occurred if 
her safety valves had acted properly ; we see no reason to 
question the soundness of this conclusion, though it is fair 
to add that a different theory has been broached. We 
notice this explanation here more as a matter of curiosity 
than anything else. According to it the phenomena of 
delayed ebullition were present. The gauge told the truth 
when it indicated but 18 lb. pressure. After the lapse of 
some time, violent ebullition took place, and an immense 
volume of steam was generated too suddenly to give the 
safety valves time to relieve the boiler, which then exploded. 
Putting such far-fetched theories on one side, we have the 
fact that a very wide diversity of opinion exists as to why 
the safety valves of the exploded boiler did not operate. 
The itions on this subject which deserve consideration 
are } star number. One is that the valve spindles were 
in some way broken, and that as a result the Tead weights 
jammed in their box; a second is, that the valves expanded 
more than the seats, and that the wings were jammed as a 
consequence ; the third theory is, that the valve seats con- 
tracted by expansion on the wings, and thus bound the 
valves down. Before going further, we may add that we 
have received a very large number of letters from various 
localities both in Great Britain, and abroad, all containing 
suggestions of causes of the explosion on board the Thun- 
derer. We could not possibly find space for all these 
letters even if they contained novel matter ; as a fact, 
however, they run in the same grooves, and we have the 
same theories propounded over and over again in different 
words. Our correspondents, many of them able and 
eminent authorities, will, we trust, take this explanation 
as sufficient reason for the non-appearance of their letters 
in our columns. These communications to prove the 
statement with which we commenced this article, and, 
under the circumstances, we fancy we are justified in now 
putting forward an explanation of the sticking of the 
safety valves, which, so far as we are aware, has not yet 
been made by any one. We would premise, however, that 
we are very far from dogmatising on the point, and we 
have no intention of asserting that our explanation is 
certainly the right one ; all we claim for it is that it is 
consistent in the main with the evidence available, and 
that it will account satisfactorily for the sticking of the 
valves. Before we proceed to give this explanation, how- 
ever, we must consider one or two questions connected 
with the action of safety valves, which deserve more 
extended notice than we have as yet bestowed on them. 

Mr. Bramwell’s report was so elaborate that a great deal 
of time was occupied in reading it, and it no coubt im- 
pressed the jury as being all-sufficient up to a certain 
point, and for this reason the reports of other gentlemen 
were either passed over almost without notice, or not read 
at all, It will be remembered, however, that Mr. Bram- 
well really did not explain how the explosion was caused. 
He got far enough to say that the safety valves stuck, but 
he went no further. After him came Mr. Phillips, who 
very quickly obtained the ear of the jury in a way well under- 
stood by popular lecturers. He dealt not only with words, 
but with thin He asserted that the safety valve seats 
had contracted on the valve rings and bound them, and he 
told the juz how he had tried an experiment with a brass 
bush and a cast iron case, and stated that he had measured 
a valve seat and found a contraction of ;;‘;;in.; and then 
he produced a certain number of ge of foreign post paper 
to explain what ;,%;;in. was. The jury thus obtained from 
Mr. Phillips what they could not get from Mr. Bramwell. 
The latter gentleman told them that the explosion was 
caused by the valves sticking, but he did not say why they 
stuck. Then Mr. Phillips came and supplied the deficiency, 
and so the verdict was rendered as complete as any one 
could desire. Between Mr. Bramwell and Mr. Phillips, 
however, the modest and carefully-written report of a 
gentleman, possessing quite as much special experience 
applicable to this case as either Mr. Bramwell or Mr. 

hillips, was quite overlooked. This gentleman is Mr. 
William Parker, who holds the responsible position of 
chief engineer surveyor to Lloyd’s. Mr. Parker’s report 
we give in full in another page. We would call particular 
attention here to the following passage. After referring 
to Mr. Bramwell’s celebrated experiment with a single 
valve which stuck, Mr. Parker goes on to say, “ This con- 
clusively proved that the expansion of the feathers of the 
brass valve was sufficient to make them grip or set fast 
when fitted so close as this valve was fitted. Although 
this single valve did stick under this trial, the whole of 
the others were tried afterwards under similar conditions, 
and were perfectly free. The experiment, therefore, 
affords no certain evidence of the exact condition of the 
safety valves on the exploded boiler at the time of the 
explosion. But as there can be little doubt of their in- 
operativeness, it can be inferred that had they been alittle 
tighter than the valve that was tried and found to stick, or 
if they had been neglected, and scale or dirt allowed to get 
between the working surfaces, the expansion of the valves 
would have caused them to jam or set fast, and allow the 
pressure to accumulate until it overcame the strength of 
the boiler.” Here, it will be observed, is not one syllable 
about the “creeping” of valve seats. We have a very 
simple and definite proposition to deal with—namely, 
that the valve expanded and stuck in the seat. 
This explanation has been far too hastily rejected, 
on the ground that, as the seat and the valve were 
both of brass, they must expand equally, and no 
sticking could take place. To get over this difficulty 
Mr. Phillips brings in the contraction theory, and asserts 
that the brass seating was permanently contracted—in 
other words, caused to creep in—on the valve, and held it 
fast. We may point out here that this theory is not 
consistent with the results of Mr. Bramwell’s experiments, 





because, if the valve was held as a result of permanent 
an Ta ae erate: ee the parts were hot; 
but Mr. Bramwell tried te show that what was requisite to 
make the valve stick was a difference in temperature of the 
various parts of the valve box, valve, and seating, and 
that as soon as they were all age hot the valve rose 
and fell just as it ought. If Mr. Phillips had contented 
himself with stating 


left untouched for a period of three Pa during which 
time there was ample opportunity for 

rust of known popularly as verdigris. There was 
time for the accumulation of hardened mud, iron rust, 
lime, scale, &c., to collect between the edges of the win 
and the seating; then when expansion took place the 
valve was jammed fast, as explained by Mr. Parker, and 


t the valve seat could not expand ; we all know with what result. It will be remembered 


because of the cast iron, so long as the cast iron was com- | that one valve stuck besides Mr. Bramwell’s valve, but it 


paratively cool, we could easily understand his 


ent, ; only stuck because it was put by mistake into a seat not 


and even accept it as possibly true, with certain limitations; | its own. 


but we cannot accept it as proved that the valve seat was 
permanently contracted in diameter. We have already 
stated that we believe Mr. Phillips to be in error as regards 
his tolsgin. measurement, and we may add that we should 
not credit the evidence of our own senses if we found that 
a safety valve seat was ;;%,;in. smaller, after it had under- 
gone certain operations, on no sounder basis than that 
supplied by a gauge, even by so eminent a maker as 
Holtzapfel. We have yet to learn that it is the practice 
at Messrs. Humphrys and Tennant’s works to bore out 
safety valve seats 5fin. in diameter truly circular 
to zsc7in.—which is to say, that no Gin. safety 
valve seat is so truly cylindrical that one diameter 
does not exceed another by the two-thousandth part of 
that diameter. A set of average measures may be 
no doubt taken, as is done with the “Star” gauge 
‘used for measuring the bore of guns; but when we 
come to deal with hairs’-breadths, the testimony must be 
overwhelming before we can believe it. Of course, we 
admit that Mr. Phillips is perfectly certain that his mea- 
surements are accurate; but when the truth of a very 
important theory comes to be demonstrated by a single 
experimenter working under great difficulties, we may 
excused if we have not as much confidence in the accurac 
of his conclusions as he could wish. Besides, a very muc 
simpler explanation of the whole problem can be readily 
snpplied. It is admitted that the valve was a tight fit— 
too tight a fit. Now brass is a word which means a 
+ deal, and gun-metal means nearly as much. The 
coefficients of expansion of both metals vary considerably, 
and it is well known that it is impossible to obtain two 
specimens of brass or gun-metal which will have the same 
coefficient of expansion unless they are both made from 
the contents of the same pot poured at the same time. 
The chances are that the valves and seats of the Thunderer 
were cast separately; and if this was the case it is very 
easy to understand that the brass of the valve might 
expand more than that of the ring, and that sticking would 
result. Another point worth consideration which has been 
completely overlooked is this. It is true that the brass 
seats were not driven in tightly into the cast iron plate, 
but they were a fair fit. It is also known that cast 
iron is liable to be permanently distorted through very 
small limits when it is retained in one position and 
heated moderately; and this being the case, it is 
just possible that the valve seats underwent some 
small permanent distortion from the compressive force 
exe by the iron. If this were the case, then the 
three-winged valve would stick in some positions and not 
in others. This hypothesis may be used to explain certain 
anomalies in the result of Mr. Bramwell’s experiments. 
A valve stuck in its seat when it was first heated up. 
Now all the lower surface of the cast iron plate, the valve 
seats, and the lower portion of the valve, were in contact 
with steam. It is assumed by Mr. Phillips that the valve 
seat was then, in plain terms, squeezed in on the valve by 
the cold (?) plate. It is assumed by Mr. Parker that the 
valve was expanded and was too small for its seat. As 
soon as blowing off had taken place everything became 


-free; but the only alteration which blowing off could 


effect was to raise the temperature of the upper surface of 
the plate and the valve proper. But we have yet to learn 
that the plate was really raised in temperature at all by 
the blowing off of the valve. There is not one scrap of 
evidence to show that the plate was hotter after blowing 
off took place than before. If it was not, then it is impos- 
sible to associate the act of blowing off with the subse- 
quent permanent release of the valve on any conceivable 
hypothesis but one, which is that the valve seat, having in 
some way undergone distortion, the valve was stuck, as 
result of its position; but the valve, in the act of lifting, 
may have rotated a little on its seat, and dropped in a new 
position where it was free. A safety valve came under our 
own observation some years ago, which always stuck when 
in a particular position. It was a three-winged valve, 
about 23in. diameter, and the brass seat was screwed 
tightly into a cast iron plate. When this seat was taken out 
and chucked in a lathe it was apparently quite true, but 
when in its place it was easy to prove, with the aid of a 
pair of fine calipers, that it was distorted. The seat was 
too thin and sprung. We do not assert that the seat of 
the Thunderer’s safety valve was sprung—indeed, it is next 
to impossible to assert anything about these valves with 
strict regard to truth—but it is just possible distortion 
existed, and if it did, Mr. Bramwell’s results are explained. 

Having so far cleared the ground, we may now proceed 
to hb what appears to us to be at least a consistent 
explanation of the sticking of the valves. These valves 
were too fine a fit; after they had been awhile at sea 
they would, no doubt, have got slack enough, and the 
makers allowed for this. The. seats and valves were not 
all cast at the same time from the same pots ; consequently 
the coefficients of expansion were not the same. At the 
time the valve boxes were opened, and the valves removed 
for measurement, some three years ago, the two valves in 
the chest of the exploded boiler were transposed, or put into 
the wrong seats. Nothing was easier than to do this. One 
of the valves was then a tighter fit than the other valve. 
The tighter valve of the two was that which would be 
lifted by hand; the slack valve was non-liftable. Now 
the tight valve had a load of over 6 cwt. of lead on it, and 
we defy the engineer in charge to know, by using his 
screw, whether the valve went hard or not ; but this point 
we may pass over, because the valve shag went easy 
enough when everything was cold, although it was really 


almost a dead fit. The other, or non-liftable valve, was 





Here, then, we think we have a’ consistent explanation 
of the sticking of the valves, which involves nothing 
occult or mysterious. We have not to deal with three 
thousands of an inch or any other appallingly minute 
fraction. One valve which ought to be exceptionally 
loose, because it is put in a seat which is too large for it, 
is never moved in that seat for three years. Is it toomuch 
to suppose, with Mr. Parker and Mr, Bramwell, that a 
valve so treated would fail to act when wanted? The 
other valve was rendered useless, or nearly so, by being 

laced in a seat too small for it, and in which ii) was 
und, by the difference in the expansion of the valve and 
the seat due to difference in the composition of the two 
pieces of metal. We do not venture to assert that here is 
the true explanation of what took place, but we do venture 
to assert that it is the most consistent and rational ex- 
lanation of what took place that has yet been put forward. 
he report of Messrs. Bourne and Hide has not been made 
public, and we are of course unable to say whether the 
explanation of these gentlemen is or is not more satisfactory 
than our own. 








THE LOAN EXHIBITION AT SOUTH 
KENSINGTON. 
ASTRONOMICAL INSTRUMENTS. 
No, IL 

Amonest the very few graduated instruments 
exhibited at South Kensington, are three of the bygone 
class of quadrants. One of these is said to have 
belonged to Napier of Murchiston, of logarithmic 
memory. It is framed of wood, with a brass graduated 
arc, and has two telescopes, one fixed to one arm of 
the quadrant, and the other movable ; but these are said 
to have been added after Napier’s death. ‘The radius of 
the quadrant is 2ft. 103in. Another is a quadrant of brass 
cast in one piece, and very fairly proportioned, the radius 
being 2ft. 74in., made by Langlois, of Paris, in 1730, and 
sent by the Conservatoire des Arts et Metiers. We have 
also several other quadrants with telescopic sights, mounted 
on iron stands, one with an imperfect micrometer pro- 
duced by diagonal graduation. One of the most interesting 
of these, historically viewed, is—1775—said to have be- 
longed to Tycho Brahé, which stands upon a base having 
a divided azimuth circle. Another—1824—of some his- 
torical interest, is said to have belonged to Cosmo de 
Medici I. 

Although in the adjoining collection of geodesic instru- 
ments we have in the great theodolites some good examples 
of divided circles, we look in vain for any first-class modern 
example of complete circles graduated for astronomic use, 
and we were unable to find any example whatever of the 
repeating circle perfected by Borda, and generally known 
by his name, but which was proposed by Mayer, in 1707. 
Indeed, the riches of the collection consist in instruments 
long since useless. For those who may have patience 
enough to weed out the articles, there are many that 
curiously illustrate the early history of the telescope, 
amongst which are examples of the great Italian rivals in 
the art, Divini and Campani, and said to be by the lattera 
curious set of six octagonal wood tubes sliding into each 
other, and lengthening out to about 16ft. to suit the long 
focustelescopes then in vogue. Passing onwards, we find the 
heliostat of Colonel Campbell, executed by Hilger, and 
beside it the noble sideroscope of M. Leon Foucault, 
the telescope of which has been divorced from the machine 
and is exhibited in the preceding room as having been 
used temporarily as a heliostat for observing the transit of 
Venus. The complete outtit, provided by the observatory 
at Greenwich for the observers who went abroad to observe 
the last transit of Venus, including the tents, is to be found 
upon an open verandah of the floor above, isolated there 
from all other astronomical instruments, we presume on the 
grounds of wantof room. We could not find these in the 
catalogue (Ist edition). A heliostat, by S. Gravesand, 
sent from the Conservatoire des Arts et Metiers, occurs in 
the catalogue under siderostats, but we were unable to find 
it in this part of the collection. Near at hand we have a 
Gregorian reflector telescope, stated to have been made in 
1726, by John Hadley, bequeathed by C. J. Skinner to 
James Camper Wright, M.A., and by him presented to the 
Cambridge Observatory. 

Hadley was the inventor of the nautical sextant or 
quadrant, which continues in use to the present day. Tle 
problem presented to Hadley was one of the greatest 
difficulty, being, in fact, that of taking the elevation of the 
sun, moon, or a star, or the angular distance between two 
stars, by observation necessarily made upon the constantly 
moving deck of a ship; and he completely solved the 
problem by the contrivance of the sextant, which enables 
the eye of the observer to see the luminary and the 
horizon, or the two luminaries, as though they were both 
in the same place, the instrument itself recording the 
angle really contained between the two objects at the eye 
of the observer, which is the angular elevation or distance 
sought. There are some sextants in the geographical com- 

rtment, apparently from no better reason than that they 
have been sent in by the Royal Geographical Society, and 
some others in the same room, merely because they have 
been sent by the Admiralty as part of the outfit of sur- 
veying ships. Surely any sensible classification would have 
Me fon these, and several other classes of instrumenis, as 
well as marine chronometers, under adepartmentof nautical 
astronomy, 2 -— of astronomical science apparently 
not xnown at South Kensington. 


e formation of the 


mo nn 





+ 
ae ann 


eprom aeenep Se aint PRR ty Me oh 


ten ee i Se" yi 


ee ee en 
ee — - 


a 


orp sa mee 





Sales coe ene 





198 


THE ENGINEER. 





Serr. 2%, 1876. 








Graduation, or the art of marking the equal divisions of 
right lined or circular graduated instruments, has received 
immense improvements during the present century, and 
it is to be regretted that no illustration is shown of the 
successive advances made by Thornton, Bird, Graham, 
Ramsden, and others, nor of any one of the dividing 
engines now in use. Continental instruments are at pre- 
sent, we believe, chiefly graduated by hand, from a divided 
standard plate, but British made instruments, chiefly by 
some form of the dividing engine first devised by Rams- 
den, and for which he received a Government reward of 
£300. The continental method is deemed, when employed 
with ample care, more accurate than that of engine 
dividing, but the latter method is the cheaper and more 
expeditious. Besides equality of division in circular 
instruments, absolute concentricity of the movable part 
with the graduated limb is essential, and also perfect 
cylindricity of the axis upon which motion takes place. 
In important instruments this axis is of hardened steel, 
but it having been found that after the most perfect turn- 
ing, while still unhardened, the steel becomes more or less 
oval in the process of hardening, the practice adopted in 
recent years has been to finally turn the axis after 
hardening by means of a diamond tool. This operation 
was performed personally by Dr. Robinson upen the hard 
steel axis of his mural circle at Armagh, with a perfect 
crystal of diamond, which, after it had done its work, he 
had set in a ring and presented to his daughter, since the 
wife of Mr. G. G. Stokes, Secretary, Royal Society. 

At the extreme north-end of the collection we come upon 
the big case of astrolabes and planispheres, of which we 
have already remarked that it is devoid of any adequate 
description, either by labels or catalogue. The largest 
astrolabe in the case, said to have belonged to Philip IL., 
is sent from the School of Mines at Madrid. A still 
larger suspension astrolabe for use at sea, contributed by 
Professor Buys Ballot, of Utrecht, is to be found, not 
here, but'isolated among the ancient quadrants which we 
have already . A Persian astrolabe is sent from the 
United Service Institution, and an Arabic one from G. 
Van de Sande Bakhuysen, of Leyden Observatory. One 
is odaly enough labelled “ Ptolemy’s Planisphere or Astro- 
labe, made in 1601, by Michael Coignet, at Antwerp,” from 
which it might be inferred that Coignet and Ptolemy were 
contemporaries, and that the latter lived in the seventeenth 
century, or, according to another specimen in the sixteenth 
century. The learned, however, may guess out that it has 
been made in accordance with the description given by 
Ptolemy of such instruments, if, indeed, his description be 
not too obscure to enable any instrument to be constructed 
in accordance with it. Historically, the most interesting 
instrument of this class is not in this case at all, but to be 
found at the opposite side across the room on a pedestal 
by itself. It is a pocket astrolabe, not larger than a 
watch, said to have been made for Sir Francis Drake, 
prior to his West India voyage in 1570, and which 
remained in the possession of the Stanhope family until 
1783, and was subsequently presented to King William IV., 
and by him deposited in 1833 in the Greenwich Hospital, 
from the museum of which it is now sent. 

Astrolabes are now merely antiquarian curiosities. They 
have not only passed wholly out of use —unless as a 
symbol for Mt se or astrologers—for more than a cen- 
tury, but even any detailed or accurate description of them 
or their uses has pa8sed away from the current literature 
of science. It may be sufficient here to say that the prin- 
ciples of construction and the uses to which astrolabes and 
planispheres were applied were much the same as those of 
celestial and terrestrial globes, the being taught the use of 
which formerly figured—and perhaps still does so—in the 
prospectuses of boarding schools. That is to say, astro- 
labes were instruments for solving mechanically various 
problems of spherical trigonometry, in reference to the 
great circles of the celestial sphere, those circles which 
occupy their respective positions in space being in the 
planisphere stereographically projected on a single plane, 
which was usually that of the equator or of the meridian 
passing through the colures, but might be any great circle 
of the globe. 

Perhaps few visitors to this exhibition will care to waste 
time in trying to master the defunct science of the astro- 
labe, but any who care to do so may be referred to the 
following old works: — “Bion, Traité des Instrumens 
Mathématique,” Hague, 1723; to the oldest of English 
Encyclopeedias, the ponderous dictionary of Chambers, and 
to the works of Clavius, Henrion, Gemma, Metius, and 
Lansberghen. It would have been best if in this and in 
every other department of this immense and heterogeneous 
collection, obsolete objects of mere archaic curiosity or of 
purely historic or personal interest had formed one great 
class by themselves. At present they but serve to distract 
the observer's attention from the multitudinous objects 
around him capable of yielding—if they had been properly 
arranged and labelled—more or less information to the 
instructed man of science. 

The large case marked with Galileo’s name, and readily 
distinguishable by the plaster cast of bis bearded face, 
which occupies the upper part, is more properly commemo- 
rative of the great philosopher than illustrative of instru- 
mental astronomy. It contains, however, two of the 
refracting telescopes early constructed by Galileo, with the 
larger of which it is said he made some of his most im- 
portant discoveries. These telescopes, both made by 
Galileo’s own hand, have paper or pasteboard tubes, and are 
remarkable for the small diameter of the glasses. The 

r telescope has an object glass 50 millimetres diameter, 
and plano concave eye piece 23 millimetres diameter ; the 
object glass of the smaller telescope is 38 millimetres, and 
the eye glass, a double concave, 19 millimetres diameter. 
There is also a broken convex lens set in a carved ivory frame 
in the centre of the case, which is stated to have been the 
object glass of the telescope wherewith Galileo firstdiscovered 
the satellites of Jupiter in 1610, the first ever seen, with 
the exception of our own moon, by any human eye, and by 
which he also saw the spots upon the sun. Having been 
broken, it came into the possession of Viviani, who pre- 
sented it to Prince Leopold dei Medici, who placed it in 





its ivory shrine, and by whom probably it was given to the 
Academia del Cimento of Florence, now the Institute del 
Studii Superiori of Florence, whence the entire collection 
has reached the Exhibition. These venerable relics are 
remarkable, besides their connection with Galileo, as being 
amongst the very earliest telescopes ever produced ; for 
although several years before, Baptista Porta had said 
enough, though obscurely, to have enabled those cognisant 
of the optical properties of lenses to corel ayaa invented 
a telescope, the actual instrument remained to be discovered 
by chance by Jansen, a 5) e-maker, of Middleburgh, 
in about 1609, when Galileo, being at Venice, heard of 
the performance of the instrument, but nothing more, 
and thought out the construction of the telescope 
upon the basis of his knowledge of the property of lenses 
only. Directly under the cast of Galileo is placed a jointed 
e, very similar in character to those still commonly 
supplied with cases of drawing instruments, and like 
these, capable of being used for the mechanical solution of 
some questions of plane trigonometry, as well as of simple 
st It is called in the catalogue the “ compass of 
alileo,’ and it is probable that this is the instrument 
the invention of which was claimed by one Capra, 
who charged Galileo with having plagiarised the in- 
vention from himself, which involved Galileo in a 
disagreeable controversy. Beneath is a natural magnet, 
which belonged to Galileo, and at either side are 
two of those imperfect air thermometers, the construction 
of which is attributed to him. The thermometer 
invented prior to 1626 by Sanctorio in Italy, and Drebbel 
in Holland, was a subject of great interest amongst men of 
science about this period, and different forms of the instru- 
ment were numerous, so that it would require full evidence 
to authenticate Galileo’s connection with these curious 
specimens of glass-blowers’ work. Galileo was born in 
1564 at Pisa, in Tuscany, and studied for the profession 
of medicine, until natural liking caused him to turn his 
attention to abstract science, geometry, and physics, from 
which eventuated, at the age of twenty-five, his appoint- 
ment to the Chair of Geometry at Pisa, and three years 
afterwards at Padua, where for eighteen years he pursued 
his researches. The story of Galileo’s persecutions by the 
Romish Church have often been told, and we have no room 
for any details here. We may remark, however, that 
Galileo fell upon evil times. The pretensions urged with 
but little challenge in palmier medieval days, by which 
the Church, as the alleged sole guardian of faith and morals, 
came in reality to usurp authority over every advance of 
human intellect, had been rudely shaken and alarmed by 
the outbreak of the Reformation in Germany; the Church, 
nervously alive to the tottering foundations of its power 
over men’s lives and actions, had become watchful and 
jealous of whatever, even indirectly, seemed to imperil 
or interfere with its ancient dogmas. The doctrines of the 
schoolmen, handed down from the days of Aristotle, had 
been more or less adopted into its creeds ; it had therefore 
got itself into the false position, that any intellectual 
advance which dislocated any part of the system of the 
schoolmen became a heresy to the Church. This was the 
pitfall into which the truth-loving and eager intellect of 
Galileo precipitated him; he saw the falsehood everywhere 
contained in the doctrines of Aristotle and the schools, and 
boldly exposed these before he probably was able to fore- 
see the consequences which the exposure might involve to 
himself. Accused of this, his first apology, in a letter 
addressed to the Pope, in which he boldly avowed the doc- 
trine, even yet unwillingly admitted by Churchmen, that 
the Bib'e was designed, not to teach astronomy or philo- 
sophy, but to regulate men’s lives and morals, was an 
aggravation of his offences, for with the logical prescience 
that has always characterised the Romish hierarchy, they 
saw that to admit that doctrine was to allow that the 
Church had no right or authority to meddle with the 
intellectual progress of men. 

But Galileo’s observational discoveries were even worse 
offences than his doctrines, because they could not be gain- 
said. Thus, the schoolmen had said that heavy bodies 
must fall to the earth faster than lighter ones of equal 
surface. Galileo tried the experiment by letting two such 
bodies fall together from the e of the leaning tower of 
Pisa. The result proved that the schoolmen were wrong, 
but the orthodox bystanders would not even admit the 
evidence of their own senses. The Ptolemaic system of the 
universe was that of the Church ; our earth was the centre 
of the universe; sun, planets, and stars all revolved round 
it ; the celestial bodies were incorruptible and unchange- 
able. The Copernican system, though enunciated years 
before by a student of Thorn in Prussia, and which, while 
in obscurity, had not been regarded, was now heresy, for 
did not the Bible say that, at the command of Joshua, the 
sun had stood still in the heavens? The star which in 
1604 blazed out and then disappeared from one of the 
constellations, was adduced by Galileo to show that celes- 
tial bodies might be as subject to change or destruction as 
mundane ones, and the satellites of Jupiter, revolving round 
their primary as our moon does round the earth, became 
a dreaded argument against the orthodox Ptolemaic 
notions. At length persecution—gentle at first, but after- 
wards rigorous enough to have made Galileo practically 
a prisoner under the eyes of spies for all the latter years 
of his life—began against the contumacious man who 
would continue to assert what he knew to be intellectually 
true; and Galileo, summoned to Rome, was compelled 
first to promise before Cardinal Bellarmine that he would 
no longer teach his astronomic doctrines, and at an after 
period, under the terrors of the Inquisition, to oe? them 
as false and heretical. Brewster, in whose life of Newton 
Galileo’s story is found in some detail, has been somewhat 
hard in his strictures upon Galileo for having broken his 

romise of silence, and practically recanted his abjuration 

y the publication of his “ Dialogues,” in which an addi- 
tional sting was found because i; was thought that in 
some of the sayings there of the 4, me of the Ptolemaic 


system the notions of the Pope himself were ridiculed. 


But Brewster scarcely makes fair allowance for the 
circumstances in which Galileo lived, for his peculiar 
eager love of truth, and for the impressable tempera- 





ment with which he was gifted. He enjoyed life keenly in 
all its forms; he had a ved family, was courted by 
princes, and respected by all intallocteal Waxope;iad above 
all, longed. still further to extend his career of discovery. 
He knew but too well what would follow if he did not 
bow to the storm of hierarchical authority, by, in form at 
least, renouncing doctrines that in the trut ess of his 
intellect he could not renounce. His breach of the 
mise made before Bellarmine admits of no defence; but 
those who will fairly regard all the circumstances, even as 
they have come down to us, and imperfect as our view has 
become by the lapse of time, will find enough to extenuate 
if not to excuse, his conduct. The promise was forced 
from him ; had he rigidly kept it, it would have amounted 
to an extinction of the remainder of his intellectual life. 
We, in England, are wont to hold up the Roman Church, 
and not unjustly, as specially the exponent of intolerance 
and persecution in Christendom ; but let us not forget that 
persecution is the inevitable consequence of dogma, that 
Calvin burned Servetus, and that John Bunyan i 

in Bedford gaol. The lesson to be learned profitably from 
Galileo’s gl is that of stern resistance to the usurped 
right of any man or body of men to control the intellectual 
progress of any human mind. Newton, by a somewhat 
remarkable coincidence, was born just a year after Galileo’s 
death in 1642, happily for the human race, in England ; 
how different might have been his career had his birth 
been in Italy and his time that of Galileo! Kepler, 
Tycho-Brahé, and that galaxy of great philosophers who 
adorned Italy in the sixteenth century, had prepared the 
way for the advent of that great Englishman who was 
destined to place the true mechanism of the universe upon 
a foundation beyond the reach of the cavils or superstitions 
of schoolmen or churchmen. 








THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 


In addition to the twenty Corliss boilers and the three Gallo- 
way boilers, steam is supplied from a great number of boilers of 
American make, all of which are varieties of the water-tube type. 
In spite of the large number of boilers at work, there is a great 
deficiency in the supply of steam, and great dissatisfaction pre- 
vails, especially among the exhibitors in the hydraulic annexe, who 
cannot show their pumps in action between the hours of two and 
four in the afternoon, when the so-called great cataract is in 
operation, as there is not sufficient steam to enable the miscel- 
laneous pumps to work when those connected with the cataract 
are in operation. This is a great hardship for the steam pump 
manufacturers, as they are naturally anxious to display their 
productions to the best advantage during the time when the 
Exhibition is visited. by the largest number of people, and their 
vexation is increased by the fact that the cataract itself makes 
such a very poor display. 

The Harrison safety boiler was introduced into England years 
ago with anything but satisfactory resi». It is formed of a 
combination of cast iron hollow spheres, each 8in. in external 
diameter, connected with curved necks, with rebated machine- 
made joints, held together with wrought iron bolts passing 
through the spheres. Lach single section of the boiler only 
weighs 8v lb. : 

The Anderson sectional water tubular boiler consists of two 
sets of nearly horizontal tubes, the lower set rising from the 
front to the back of the boiler, and the upper set rising in the 
opposite direction. These tubes are screwed by right and left- 
handed threads into flat vertical tubes, the latter being connected 
together at the top and bottom in the front of the boiler by 
horizontal pipes at right angles to the other tubes. The tubes 
are of wrought iron and lapwelded, the vertical “ manifolds,” as 
they are called by the maker, being of malleable iron. 

Firmenich’s wrought iron tubular boiler consists of two hori- 
zontal mud drums A A, two steam and water drums D D, and 
one steam drum F, the steam and water compartments and the 
mud drums being connected by a number of heating tubes C, 
arranged obliquely, with the grate surface between the mud 
drums and heating tubes above the mud drums. There is a fire 
bridge wall M dividing the interior of the brickwork into two 
compartments, and compelling the gases of combustion to take a 
course from the fire-box upwards over the said bridge wall, and 
downwards in the rear compartment, escaping through the duct 
N into the chimney. The mud drums, heating tubes, and the 
lower half of the steam and water drums D are filled with water, 
which arrangement enables the division of a large supply of water 
into small spaces, which better absorb the heat evolved by the 
combustion of fuel, and results in a large saving of fuel. The 
lower or mud drums vary in size from 12in. to 24in., and the 
upper or steam and water drums from 20in. to 36in., and in 
length from 4ft. to 24ft. according to the capacity of the boiler. 
The heating tubes are from 2in. to bin. boiler flues, from 3ft. to 
16ft. long, arranged in two or three rows expanded in the mud 
and water drums. The masonry consists of plain brick walls 
lined in the inner sides with fire-brick. The mud drums and 
steam drums are provided with large manholes which admit of a 
ready exarnination of the whole interior of the boiler and eas, 
cleaning and removal of sediment. By holding a light into eac 
heating tube from the inside of the mud drum and examining 
them from the steam and water drums D, their condition can at 
once be ascertained, and by striking them lightly upon the out- 
side, any deposit will be readily removed. » hae 

William E. Kelly’s sectional steam boiler consists of inclined 
tubes which have no communication at the rear with any verti- 
cal pipe. The tubes are’ placed at an incline of one in eight, and 
are screwed into the front chamber, each pipe being perfectly 
free to expand and contract. The tubes are divided longitudi- 
nally by a division plate, which extends nearly to the rear ex- 
tremity of the tubes, and at the front projects into the vertical 
chamber, where it curves upwards. The inventor gives the fol- 
lowing description of the circulation in this boiler, and of the 
provision made to ensure a supply of dry steam. The inclined 
tubes are, it is claimed, always full of water, the water line of 
boiler being‘at WL. The heat from the fuel on the grate in 
rising first comes in contact with the lower half of the inclined 
tube, the upper half of the tube being in a measure shielded 
or protected from the direct heat or flame by the lower half ; 
consequently the greatest amount of steam will be generated 
from the surface of the lower half of the tube. The steam 
thus made would rise to the upper side of the tube, were it not 
intercepted by the partition place; this causes the steam to 
move along the under side of the partition plate, and along the 
outside of the pocket in the front chamber, and thence into the 
dome, first passing through the horizontal pipe, as will be here- 
after explained. The upper half of the tube, as before stated, 
will be less exposed to the direct action of the fire ; hence the 
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water will flow down the coolest part of the tube, and through 
an opening D in the rear of the ion plate; and thence up 
through the lower half of the tubs. as before stated, the circu- 


lation being accelerated by the volume of steam: that is 
an exit from the lower half of the tube into the front chamber. 
The pockets in the front chamber tend to keep 
and upward currents separate. The arrows on the cut indicate 
the direction of the circulation. Dry steam: The free exit of 
the steam from the front chamber into the dome is obstructed 
by a partition running entirely across the chamber near the top, 
and above the water line W L, and the steam is compelled to 
pass along under the partition in the horizontal pipe, and through 
the opening in said ition, and then along over it, through 
the upper half of the tube into the chamber and dome. As 
the tubes are in the heat, and above the water line, the steam 





THE KELLY BOILER 


is made very dry, and all moisture and water that would other- 
wise be carried out of the boiler is converted into steam in 
passing through the horizontal tubes. 

The “Exeter” sectional boiler is the invention of Mr. G. B. 
Brayton, whose ingenious hydrocarbon engine has already been 
described and illustrated in THE ENGINEER, The cut, page 206, 
shows the general appearance of the boiler when set up ready 
for use. It consists of a series of sections, each of which forms 
a complete boiler in itself, rectangular in form, 3$ft. long, 3ft. 
high, and 4in. wide, the iron etc | ysin. thick. Each section is 
cast with twelve openings through it, 2in. by 12in., to give in- 
creased strength as well as increased heating surface, There 
are 29 square feet of heating surface in each section. The 
brick walls differ from those of the ordinary tubular boiler only 
by having cast iron plates to support the sections built into the 
side walls, The fire-brick lining the fire chamber can be replaced 
without disturbing the supports. A cast iron tie is built into 
the bridge wall to unite the supports, allow for their expansion, 
and to prevent spreading of the walls. The sections rest on 
the supports, at sufficient distances apart for the heat to pass 


freely between them, and to allow for expansion and contrac- | 


tion of the sections independent of each other. The brick 
walls are 2in. from the section up half its height, where a 
heading course is laid to the section. By resting square bars 
of iron between the sections of these heading courses the draught 
is completely shut off from upper half, and compelled to traverse 
between and along the sides of lower half of sections to the rear 
of boiler ; then up and back between openings of upper half of 
sections to the chimney in front. The connections used to join 
the sections with outside branch tees are made of extra strong 
iron pipe, accurately fitted with straight thread for the end 
screwing into the branch tee and taper thread to enter the sec- 
tion, thus forming a perfectly reliable joint in the section. A 
lock nut fits on the outside next the tee. Any section may be 
readily disconnected and removed from top of boiler, without 
disturbing the others or the brickwork. 

The Babcock and Wilcox tubulous safety boiler is composed of 
lap-welded wrought iron tubes, placed in an inclined position, 
and connected with each other, and with a horizontal steam and 
water drum, by vertical passages at each end, while a mud drum 
connects the tubes at the lower end. The tubes are staggered, 
or so placed that one row comes over the spaces of the previous 
row. The end connections are each cast in one piece of steel. 
The holes are accurately bored, and the tubes fixed therein by 
an expander. These are connected with the drum, and the mud 
drum also, by short tubes expanded into bored holes, doing 
away with all bolts, and leaving a clear -way to each tube 
for cleaning. The openings opposite the end of each tube are 
closed by hand hole plates, the joints of which are made in the 
most thorough manner by milling the surfaces, and then accu- 
rately grinding them. They are tested and made tight under a 
hydrostatic pressure of 500 lb, per square inch, iron to iron, and 
without rubber packing, putty, or other perishable substances, 
The fire is made under the front and higher end of the tubes, 
and the products of the combustion pass up between the tubes 
into a combustion chamber under the steam and water drum ; 
from hence they pass down between the tubes, then once more 
up through the spaces between the tubes, and off to the chimney. 
The steam is taken out at the top of the steam drum near the 
back end of the boiler. This boiler is provided with more steam 
space than is usual in generators of this type. 

The Howard Safety Boiler Company, of Boston, have a boiler 
at work precisely similar to those of the same name at work in 
England, which are too well known to call for a description. 

Reed’s sectional boiler is intended for heating water for warm- 
ing buildings, and is composed of tapering corrugated pipes 
faced at each end, placed in a vertical position, are connected 
with horizontal sections with faced openings to correspond, con- 
nected together with heavy perforated wrought iron pipe, serving 
the double purpose of a bolt and a channel for the water to 
return to the bottom. The connection is such as to admit of a 
free outlet of water at the bottom of the perforated pipe. In 
connection with this means of circulation, it will be noticed that 
the largest parts of the corrugated tubes are at the water-line, 
where they occupy the entire space and give a large surface for 
the steam to leave the water, which cannot be accomplished by 
the use of ordinary straight tubes, About one-half of the space 
occupied by the sections, when placed as near together as the 
large upper part will allow, is given to combustion at the bottom 
where pipes occupy but half the space, which material advan- 








tage cannot be obtained with ordinary small straight tubes, with 
small fire spaces which will not admit the oxygen. It 
will.also be seen that this form of section not only furnishes a 


heating surface, but it makes the section susceptible of 


never affected by unequal expansion and contraction, conse- 
quently never leak, and last but not least, the corrugated form 


at an, 
finitely by additional sections, as shown below. 

pipes, the sections are formed of three corrugated pipes, joined 
at the bottom, top, and at the water-line. The two inside pipes 
of each section are tapering, and they are elevated so as to give 
an upward current in those pipes which are directly over the fire 
to the middle connection, and thence to the outside pipe, which 
is as at the bottom as at the top, and which rests on 
brickwork, so that the heat is not intense upon the foot of 
this pipe, consequently the water passes down this pipe to take 
the place of the upward currents in the tapering pipes directly 
over the fire. At opposite corners of each section are large 
openings which form the water connection at the bottom and 
steam connections at the top. The metal around these openings 
is faced true, so that no ing or perishable material is used in 
putting them er. Instead of solid rods or bolts, extra 
thick pipes pass through the openings from front to back end of 
boiler. The back end is fitted with a cap which covers the 
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REED'S BOILER. 
opening in the section and in the pipe. The pipes project 
through the caps or nuts on the front end to receive the water 
pipes, and by means of small holes drilled in these pipes at the 
centre of each section the water is equally distributed to all 
parts of the boiler at the same time; thus all parts are kept at 
an equal temperature, and the ruptures which frequently occur 
from sudden contraction of the part first acted upon by the water 
are prevented. 

The visitor is apt to overlook several excellent articles which 
are placed in annexes in rear of the several boiler houses, and 
quite out of the route of ordinary sightseers, and those who have 
been unfortunate enough to have spaces allotted to them in 
these undesirable localities complain, with great justice, of the 
way in which they have been treated, as they were led to suppose 
that these annexes were in direct communication with the 
machinery hall ; whereas they are entirely cut off from it by the 
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DOTY’S SCRAPER. 


boiler houses, through which there is no to the annexes 
in their rear. Bradley’s rubber-cushioned hammer would pro- 
bably have been inspected by few persons but for the fact that 
long after the Exhibition had been open one of these excellent 
hammers was placed in gooraces, Kcuns with a notice that 
another of the same pattern could be seen in operation in the 
annexe. 

The helve of this hammer hangs loosely upon the spindle, to 
which is attached an oscillating frame furnished with four india- 
rub ing cushions, reese | which motion is imparted to the 

. e length of stroke is regulated by an adjustable 
eccentric ; the foot treadle for setting the ine in motion 
passes entirely round the base of the tool, so that the smith can 














place his foot upon it in whatever position he may be standing - 


while using the er. The tension of the rubber cushions 
can be regulated by set screws in the upper and lower arms of 
the oscillator. It is claimed for this hammer that the blow given 
by it is the nearest approach to that given by the smith’s arm 
that has yet been attained by mechanical ingenuity. 

Herewith I send detail drawings of Doty’s revolving scraper, 
exhibited by Messrs. W. C. Allison and Sons, to which I referred 
in a previous letter. Its mode of action is somewhat difficult to 
explain even with the aid of drawings. It isdrawn by a horse or 
team attached to the drawbar A, a man guiding the tool by means 
of the handles B B ; the cutting edge C is pressed to a sufficient 
depth into the soil by raising the handles B C. When the 
scraper is full the handles are depressed, and the tool is drawn to 
the place of deposit, running on the rear corner of the body D, 
which is shod with iron or steel. When it is desired to employ 
the scraper the handles are elevated to a considerable extent, 
when the short arm of the lever on the axle at E, acting through 
the bars F and G, releases the spring-catch at H, leaving the body 
of the scraper free to revolve or capsize as the forward motion of 
the team is continued. When in this position, the prongs I take 
hold of the ground, and the forward movement being continued, 
the revolution of the body is completed, the spring-catch secures 
the scraper in its originai position, and it is in readiness to resume 
excavating. 

The range of operations for which this tool is adapted appears 


to me to be somewhat limited, but for certain purposes, such as 


levelling soft ground, it may be 
used with advantage. . 

One of the most highly-finished 
articles in Machinery Hall is 
Mr. Irving Gunnell’s beautiful 
ice yacht “ Whiff,” the material 
and workmanship of which are 
almost too luxurious for the 
purpose for which they are em- 
ployed. The dimensions of this 
machine—for it can haidly be 
called a boat—are as follows :— 
Extreme length, 37ft.; length of 
frame, 11 ft. 5in. ; width of rudder- 
plank, 14ft. 10in ; area of sails, 
316 square feet. It consists of 
a body or frame to the 
crew, with a plank projecting at 
right angles to the frame, fur- 
nished with runners or skates at 
each extremity, and the rudder 
is also formed of another skate. 
From its beauty, and being exhi- 
bited with canvas set, it forms a 
very prominent object, and 
attracts much attention, espe- 
cially from Europeans, to whom 
this form of locomotion is neces- 
sarily a novelty, and for thie 
reason I may perhaps send you a description of some 
peculiarities connected with this peculiar method of sculling, 
which have been most courteously placed at my disposal 
by Mr. Gunnell, which will, I think, be of considerable interest to 
nautical men. 

A curiosity to me is the Massillon harvester, by Russell and 
Co., of Massillon, Ohio, which cuts the corn and delivers to a 
man who rides on the machine, and binds it into sheaves. The 
Massillon harvester weighs about 900lb. when ready for the 
field. Its driving wheel is over 34ft. in diameter, with a tire 7in. 
broad. The reel delivers the grain to an endless belt of canvas 
in the rear of the cutter-bar which carries it to the side, where 
it is received between two other endless belts and carried upward. 
to the two binders, who stand and ride on an elastic grating 
made of elm slats, or sit upon the table. The binders are kept 
in their position by the binding table, which completely sur- 
rounds them, and upon which 
they bind the grain as it is cut, 
and deliver the bundles on a rack 
or bundle carrier which dumps 
them on the ground ready to 
shock, An awning frame is fur- 
nished with each harvester. The 
harvester having the driving 
and cutting apparatus on one 
side of the large drive wheel and 
the two binders on the other, 
is so well balanced that side 
draught is entirely avoided,’and 
the power to run the machine is 
only 295 lb., as shown by Gibbs’ 


new self-registering dynamo- 
meter. At a trial in heavy oats, 
free from grass and w and 


on smooth ground, the draught 
was less than 250 Ib., and two 
men bound easily all the ma- 
chine could cut. As 400 lb. is 
about the average draught of a 
side rake, it will be noticed that 
the Massillon harvester can be 
easily drawn by an ordinary span 
of horses. By a very simple 
arrangement, the driver ic able 
to raise and lower the points of 
the guards, and leave long or 
short stubble at pleasure, so that 
in down or tangled grain a clean 
swathe can be cut, while in 
standing grain the knife can be 
instantly raised several inches, to 
avoid stones and other obstruc- 
tions. The cutting is done by 
a sickle which is driven by a 
walking beam pivoted in the 
centre of the platform between 
the folds of the horizontal carrier, 
and attached to the centre of the 
sickle instead of at the end, as is usual in other machines, This 
is a good feature, as it brings the connecting to the rear of the 
machine, well protected from harm, and easy of access for oiling, 
while the sickle is in front under the eye of the driver. The 
motion of the three canvas carriers is communicated by a single 
belt which is hog at a proper tension by an adjustable tightener. 
The connecting has a long stroke, each section passing 

two guards, while the motion is so nicely planned that the slowest 
walk of a team is sufficieat to cut, the most difficult grain. The 
gearing of the harvester is simple in a ee is wholly 
under the control of the driver, who can instantly stop or start 
both carriers and sickle by touching a convenient lever at his 
side. This lever is also within reach of the binders. The folding 
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feature of this harvester is another novelty which deserves men- 
tion, as it allows the binders’ table and the grating upon which 
stand to fold upwards on edge, where they are secured by a 
thus shortening the machine nearly 4ft., for the purpose 

of passing through gates and narrow lanes. The elevating of 
the grain between the two canvas belts running at equal speed 
prevents any shelling of the grain, and insures the delivery in 
order for binding. The position of the men who bind 

is so comfortable, being able to sit or stand at pleasure, that they 
can easily do more than twice the work they could if on the 
ground; while the machinery is so simple and perfect in its con- 
struction that it is almost noiseless when in full operation. The 
patented chute board used on the Massillon harvester is an indis- 
pensable feature in windy weather, as it serves to deflect the 
grain and deliver it compactly in front of the binders. The 
ap us has worked well in the States in light crops, but I 
doubt its efficiency in this country. 








REPORT ON EXPLODED BOILER OF H.MS. 
THUNDERER. 

In consequence of a request made by Messrs. Humphrys, 
Tennant, and Co. to the committee of Lioyd’s Register, that I 
should form one of the committee of experts to investigate the 
cause of the explosion of one of the boilers of this vessel, I received 
instructions from the secretary to accompany the various gentlemen 
deputed by the coroner, the Admiralty, and the manufacturers, to 
inguire into the cause of this accident. The investigation com- 
ot on the 26th July, and has since been carried on from day 

y. 

The Thunderer is an armour-clad turret ship, built at Pembroke 
about 1870. The engines, which are constructed to indicate 
between 5000 to 6000-horse power, were made about the same time. 
They receive their steam from nine rectangular wet bottom boilers, 
of the form at that time adopted in H.M. Navy, the boilers having 
thirty- furnaces in all, They are arranged in a fore and aft 
direction on each side of the vessel, and are situated in two 
stokeholds, there being four boilers in the after stokehold, and five 
in the forward one. The boilers are all connected to the main 
steam pipes by screw-down stop valves, situated on the tops of the 
boilers, and so arranged that each can be shut off from the others 
at will. Each boiler is also fitted with a smaller stop valve con- 
necting it to a system of steam pipes, so that each or any of them 
can be used for supplying steam to the numerous auxiliary engines 
fitted for various services in all parts of the vessel. Properly 
constructed steam and water gauges, feed cocks, blow-off cocks, and 
other necessary appliances are fitted to each boiler, together with 
a sufficient number of safety valves. These safety valves are 
enclosed in cast iron chests bolted on the fronts of the boilers, and 
have internal pipes or pockets fitted so that the steam is taken 
from the highest part of the boiler. The valves themselves are 
made on the ordinary direct weighted principle, with solid spindles, 
and are guided at the bottom by three feathers working in the 
valve seats. Each valve is loaded to a working pressure of 30 Ib. 
square inch, They are such as are avian fitted in H.M. 
avy, and have nothing novel about their construction. The 
steam gauges are on the ordinary Bourdon principle, graduated to 
35 Ib. per square inch, and are fixed in conspicuous places on the 

fronts of the boilers. 

It appears the vessel was tried under steam several times at Pem- 
broke, afterwards was steamed round to Portsmouth in charge of 
the Admiralty officials, and has subsequently been under steam on 
several occasions. 

On the 14th July it was arranged to make the official trial. The 
vessel lay at Spithead, fires were lighted at ten o’clock, steam was 
slowly raised in all the boilers, and about one o’clock the engines 
were started for.a preparatory run before going on the measured 
mile full-power trial. In about eight or ten minutes afterwards 
the foremost starboard boiler in the after stokehold exploded. The 
vessel was towed into Portsmouth harbour, and the stokeholds 
were strictly guarded until the official inspection took place. I 
was present at the first inspection and have been present at all 
subsequent examinations, On examining the exploded boiler it 
was found that almost the whole of the front slate above the 
smoke-box doors had been forced away, and lay, together with the 
smoke-box doors and other debris, in a distorted mass on the stoke- 
hold floors. The plates themselves were torn through the first 
seam of rivets above the smoke-boxes for almost the whole length 
of the boiler, rending in a diagonal direction through the solid 
plate at the manhole, and again tearing through the seams of rivets 
connecting them with the crown and other parts of the shell, The 
front of the uptake was bulged, torn, and driven back against the 
back plates. The plates were drawn over the stays supporting 
these flat surfaces, The T iron fastenings to the stays above the 
uptake plates were sheared through at the pin holes. The top of 
the boiler immediately over the uptake was bulged upwards, The 
sides of the smoke-boxes below the ruptured parts, together with 
the flat surfaces in the combustion chambers, and two of the furnace 
crowns were bulged between the stays. Altogether the boiler 
showed decided symptoms of having being subjected to excessive 
pressure. There were no signs of shortness of water. 

The workmanship appeared to be of the best description, and 
from the proof mark on the front of the boiler, it had been tested 
‘1 November, 1870, by hydraulic pressureto 60 Ib. per square inch. 
Both stop valves on this boiler were found to be shut, and the 
steam gauge was entirely destroyed. The safety valve chest lay 
on the stokehole plates in exactly the position it had fallen. It 
contained two valves, each 5fin. in diameter, one of which could 
be lifted by means of a screw beneath it, while the other is enclosed 
and entirely out of the control of the engineer. The cap over the 
spindle of the hand lifting valve was carried away and the top of 





the spindle broken off. The stop valves being closed, it was | 


evident that none of the steam generated in this boiler, from the 
time the fires were lighted to the time of the explosion, could 
have gone to the engines. It must therefore have been accumulat- 
ing pressure in the boiler all that time or escaping by the safety 
valves. The safety valves were stated to have been loaded to 
30 lb. per square inch, and .the pressure gauge was said to have 
been observed out of order more than an hour before the explosion 
occurred, 

It was considered very important to make a minute examina- 
tion of the remains of the safety valves, to sce if there was any 
evidence of their being jammed or otherwise not in working order. 
The chest was opened in the presence of all the inspectors, and 
there were no such things as wedges, stops, or other means for 
jamming the valves found. Both valve spindles were found 

roken and bent, the valves were perfectly free in their seats, but 
the feathers of these valves were battered ani distorted in such a 
manner as to destroy all evidence of their condition at the time of 
the explosion. If the safety valves were not jammed or set fast 
the boiler must have exploded owing to structural weakness; and 
in order to ascertain as far as possible whether it could have arisen 
from this cause, the whole of the other boilers, with the exception 
of one small boiler in the forward stokehold, were tested by 
hydraulic pressure to from 60 lb, to 65 1b. per square inch. They 
were quite tight, and after being carefully gauged before, during, 
and after the test, they showed no signs of weakness. Strips of 
plate were cut from the ruptured parts, and tested by the testing 
machine in the dockyard. The iron was found to be above the 
average strength of iron used in boiler making, the mean results of 
these experiments showing that it would stand a tensile stress of 
21 tons per square inch of section. 

As a guide to the pressure which this boiler was capable of bear- 
ing, a chamber was constructed to represent to some extent the 
part of the boiler which gave way. From its form it did not, in 
my opinion, give exact information on that point, seeing that the 
side plates of the uptake, which very materially add to the 





bd 
: 


strength, were omitted, and consequently the whole 
structure was reduced. It was burst at various pressures under 


100 lb, per square inch. The whole question of the cause of this 
ion therefore centres itself upon the condition of the safety 

ves at the time of the explosion, and as they were so destroyed 
by the accident as to make it im e from their appearance to 
speak of their condition at the time, it was deemed advisable to 
make an examination of all the safety valves of the other boilers. 
This examination was made, and they were all found to be loaded 
to about 30 Ib. per square inch. They were free to move, and to 
all appearance were in a workable condition. The feathers of 
safety valves made on this principle require to be an fit in 
their seats, if too slack the rolling of the vessel shifts 
their faces and causes them to leak. In this case they appeared 
to be a good working fit, and it was suggested to try them under 
steam. One of the valve chests containing two valves was accord- 


ingly attached to a land boiler in the dockyard. It was found that 
when steam was raised, one of the valves, although loaded to onl 


30 lb. per square inch and quite free when cold, did not lift unti 

the pressure reached 52 Ib. per square inch, but after blowinga 
short time and uniformly heating the cast iron chest it rose and 
fell at about the working pressure. This conclusively proved that 
the —— of the feathers of the brase valve was sufficient to 
—_ em grip or set fast, which fitted so close as this valve was 

Although this single valve did stick under this trial, the whole 
of the others were tried afterwards under similar conditions and 
were perfectly free; the experiments therefore afford no certain 
evidence of the exact condition of the safety valves on the exploded 
boiler at the time of the explosion. Butas there can be little doubt 
of their inoperativeness, it can be inferred that had they been a little 
tighter than the valve that was tried and found to stick, or if they 
had been neglected and scale or dirt allowed to get bet the work- 
ing surfaces, the expansion of the valve would have caused them to 
jam or set fast and allow the pressure to accumulate until it over- 
came the strength of the boiler.* 

The facts of the case may be summarised as follows :—(1) The 
stop valves were shut, so that the steam generated in the boiler 
could not coonge te the engines. (2) The steam gauge was discarded, 
as being out of order, and therefore it did not make any abnormal 
pressure in the boiler. (3) The fires were burning briskly, and 
therefore the pressure must have been rapidly increasing in the 
boiler. (4) the boiler presents unmistakeable symptéms that 
it burst from excessive pressure, and not from faulty con- 
struction, Under these circumstances, I am of opinion that the 
safety valves of the boiler in question at the time of the explosion 
were set fast in their seats, and that the cause of the explosion 
was excessive pressure, owing to the stop valves being shut and 
there being no outlet for the steam which the fires were genera- 
ting. Having, therefore, arrived at this conclusion, I think it my 
duty to urge the necessity of the greatest care being taken (1) in the 
designing of safety valves, and (2) in the absolute necessity of their 
being frequently examined. There ought to be a certain means of 
preventing any increase of pressure beyond the stipulated amount. 
Since this explosion I have carefully considered this subject, and 
with a view to reducing the chances of safety valve sticking or 
otherwise being inoperate I would suggest :—(1) That the valve 
with a central guiding spindle is less liable to set fast by unequal 
expansion than a feather guided valve, (2) That the spindles which 
— the weights of these valves should be detached from the 
valves themselves, or that a guide should be fitted between the 
valve and the weights, so that any inclination of the weights ca 
by the motion of the vessel should not tend to cant the valves and 
make them grip in their seats. (3) Easing gear should be fitted to 
all the valves, and arranged to lift the valves themselves. (4) That 
all safety valve spindles should extend through the covers, and be 
fitted with sockets and cross handles so arranged that it would be 
impossible to add any extra weight or to control their action, but 
at the same time allowing them to be lifted and turned round on 
their seats, and their efficiency tested by the engineer at any time, 
whether the steam is up or not. I would, in conclusion, add that 
loading safety valves for marine purposes by means of dead weights 
is now in the merchant service almost entirely superseded by 
springs. Wi.1aM Parker, Chief Engineer Surveyor 

to Lloyd’s Register of Shipping. 

Lloyd’s Register of British and Foreign Shipping, 

2, White Lion-court, Cornhill, London, 
16th August, 1876. 











THE PATENT OFFICE, 


Amone the abundant crop of parliamentary papers always mark- 
ing the close of the session is one which, though it falls short of 
what it might be made, yet serves a useful purpose in illustrating 
the rate of advance in industrial science. The Patent-office 
Report, which will be in the hands of members of Parliament in a 
few days, shows the usual steady increase in the number of applica- 
tions for patents during the year with which it deals. In 1875 
there were no less than 4561 applications, or 69 more than in 1874, 
The growth, however, is smaller than that of the year before, for 
1874 exceded 1873 by 198. The lessened increase may, perhaps, be 
fairly attributed to the somewhat depressed state of many indus- 
tries. Certainly such figures as these are evidence of a great deal 
of inventive ingenuity ; but at the same a severe comment on the 
average value of the inventions is afforded by the fact that only 28 
per cent. survive their third year and only 10 per cent. their seventh, 
The number of absolutely worthless inventions may also be guessed 
from the fact that 1173, or more than a quarter of the applications 
in 1875, are already dead, never having got beyond their six months 
of provisional protection, From so extensive a business consider- 
able revenue might naturally be expected, and such is, in practice, 


| the result, During the year a profit was earned of £110,950, after 





payment of all costs and charges, including the not inconsiderable 
sums of £24,000 for paper and printing, £18,000 for salaries and 
office expenses, &c. This comfortable income, too, seems very 
steady, for last year it amounted to £110,618. Since the establish- 
ment of the office on the present footing in 1852 it has produced 
over a million of money, the exact sum being £1,229,772. Numer- 
ous have been the appeals to the Treasury to devote a portion at 
least of this large sum to purposes of science and industry; but 
successive Chancellors of the Exchequer have persistently refused 
to listen to such proposals, however tempting. Perhaps now that 
a Science Museum seems likely to be established its claims may 
meet with more attention. 

Beyond these statistics, however, there is nothing new in the 
report, and, indeed, on comparing it with that for last year, it is 
evident that the same identical form has been adopted, with the 
alteration of the necessary figures. The greater portion of the 
report is occupied with a reprint of an application made to the 
Treasury eighteen years ago by the then Commissioners of Patents 
for a new office. ‘There is also a plan of an appropriate site for 
such an office in the middle of what is now one of the Embankment 
gardens, The reproduction of this year after year shows a certain 
poverty of invention on the part of the commissioners, or perhaps, 
rather on that of the clerk whose wy | it is to pre’ the report, 
while its ——— year after year—it has appeared almost continu- 
ously since 1859—by successive Chancellors and law officers shows 
much unanimity of feeling as regards the wants of the office under 
their control. It would, however, appear that the Treasury 
pays or small regard to the requests even of functionaries so 
exalted. 

Yet it is not for want of material that the Patent-office Com- 
missioners fall back on the literary efforts of nearly twenty years 





“* When this was written I was not aware the valves had not bee 
examined for three years. 





back. An account of the recent alterations in 
of the office would certainly be useful to in and there have 
been quite chaages enough to make some such neces- 
ok dave by the bills brought i during 

in 
poe og Payne smayst It Seorien tx eben aes 
the report only professes to deal with 1875, while it isin the pre- 
ss that the alterations now being made were first com- 
m 
To give anything like a résumé of the work of the office does not, 


rhaps, fall wi the province of the report ; yet if it could be 
oe 't would certainly be interesting, and the information would 
not be without value to many who are not now familiar with 


it. 

The work connected with the ting and registering the ts 
of patents occupies but a small Eesdeen of the office, is, of 
course, of a very simple character. It is in the production of its 
publications that the principal energies of the mt-office are 
absorbed, for in the amount of these and the regularity of their 
a = ce view can vie with any of our publishing firms, ex- 

@ very 

en the Act of 1852 was passed—the Act which abolished 
chaff waxes, clerks of the Hanaper and their kindred—it contained 
a provision that all specifications 
should be printed for the public information, 
the then Lord Chancellor, Lord Cranworth, appointed Mr. Wood- 
croft, one of the principal patent ts, as Saperintendent of 
Specifications, an office which sho: after merged in that of 
Clerk to the Commissioners, on Mr. Woodcroft being appointed to 
the latter post. - The work of deciphering and printing the older 
documents was one of some difficulty, but it was successfully 
accomplished in spite of the remonstrances of a few of the ancient 
keepers of the treasures, who saw in the publication of their record 
something little better than sacrilege. At the same time the work 
of printing and issuing the current specifications went on pari 
passu, and in a very few years the arrears were worked off. Since 
then every specification has been printed as soon as the six months 
expired during which the invention is kept secret. The number 
of these is now 95,791, of which 14,359 were filled before 1852. 
Previous to the passing of the Act there had been no indices to 
the contents of the vast mass of specifications hidden away in the 
Rolls Chapel, the ‘‘ Petty Bag” office, and the Enrolment office, 
A set prepared by Mr. Woodcroft for his own use was purchased 
and printed by the commissioners, and it was determined to carry 
this on annually, This has been done, but in a considerably 
improved style, for the earlier indices were made from the titles 
only of the specifications, and these, in a very great number of 
instances, afford but little clue to the contents. Now indices to 
the ‘‘old law” specifications have often been asked for and often 
promised, but they yet remain to be made. As an instance of the 
incomplete nature of those there are, it may be mentioned that 
an American a year or two - discovered a description of a sewing- 
machine at least 50 years older than the earliest previously known. 
This was given in the specification of a patent for shoemaking. 
The later indices are more complete, and the principal require- 
ment about them now is that they should be amalgamated into 
volumes of ten years or so, to lessen the labour of a search through 
so many separate yearly volumes. An alteration in their form 
adopted a few years back has caused a little confusion, but, per- 
haps, has some slight counterbalancing advantages. 

Another set of publications hardly less important to intendin 
patentees than the indices is the series of classified abridgments o 
specifications. These are published in cheap, handy volumes, and 
give a brief analysis of the contents of all specifications relating 
toa certain subject. The weak point about these is that in every 
class there are numerous omissions, the imperfections of the indices 
being repeated inthem. The fact that these publications are thus 
not wholly trustworthy causes very large sums to be spent in 
employing agents to search through the volumes of specifications 
themselves—a tedious undertaking, but the only way of ascertain- 
ing with certainty the novelty of any invention. 

Another objection to these is that they have not, as yet, been 
carried down beyond 1866. In that year a rule was made that 
every applicant for patent should send in with his specification an 
abridgment of its contents, and these abridgments were pub- 
lished, first in quarterly volumes, afterwards in weekly numbers. 
Unluckily, it turned out, as might have been expected, tbat the 
inventor is the last man to describe briefly and concisely his own 
invention, and, therefore, these abridgments were of very little 
use. They are consequently, now to be discontinued, and the 
publication will cease with the end of the present year. At first it 
was proposed to continue them and have them prepared by a com- 
petent staff; but this idea has, perhaps not very wisely, been 
abandoned. Siri 

To complete the list of publications, it must be added that a 
journal is published twice a week, giving lists of applications, 
grants, &c., with other information useful or interesting to intend- 
ing patentees. 

Such is the work of the publishing department of the Patent- 
office. It has been steadily increasing since the establishment of 
the office, as continual efforts have been made to assist inventors 
in obtaining the information necessary to enable them to protect 
their ideas. The work is now to be slightly lessened by the cessa- 
tion of the weekly abridgments and the index accompanying 
them, which was brought down in each number to the date of its 
publication from the commencement of the year. The stoppage of 
this will be a decided loss to those engaged in searching for antici- 
pations of their inventions, For the future it is intended to issue 
the specifications themselvcs in volumes of about fifty each, with a 
separate short index to each volume, The usual drawings also, 
instead of being published in exact fac-simile, are, in future, to be 
reduced by photo-lithography. A few such numbers have been 
issued, but from their appearance it is doubtful whether this plan 
can be carried out without great inconvenience, 

Besides the publishing department, there is a part of the office 
devoted to a library, which, by the efforts of Mr. Woodcroft and 
Mr. Prosser, the library clerk, has been brought to a really high 
standard of excellence. It is especially rich in works illustrating 
the early history of invention, and is also well supplied with 
scientific works, foreign as well as English. It is also free to all 
comers, and, indeed, claims the distinction of being the first 
absolutely free library opened in London. The Patent-office 
Museum at South Kensington has been less successful. Possessed 
of a number of valuable relics, it is encumbered with too many 
models of incomplete or useless inventions, most of them quite 
valueless for either historical or educational purposes, 

Within the past eighteen months the Patent-office has had added 
to it the office for registering designs, and that for the registration. 
of trade marks. The former office was merely transferred from 
the Board of Trade, but the last named is a new creation entirely. 
The rules under which it works were very hurriedly put together 
in time for it to be opened last January, and they were found to 
work so hadly that it became ne to issue fresh regulations, 
These, it is hoped, may do oat A with the causes of the complaints 
which have been sent in from the different manufacturing interests 
affected. 

Another important change in the office was the retirement of 
Mr. Woodcroft, who may be said to have originated and carried 
out the whole as system. He has been succeeded by Mr. 
Lack, formerly one of the principal clerks in the Board of Trade.— 
Times, 








WE are informed that Mr. Thos. Scott, iron merchant, Edin- 
h, has secured the contract for the supply of 400 tons of iron 
irders to be used in the construction of the St. Enoch Station, 
Glasgow. Notwithstanding the depressed state of the iron trade 
here, itis stated these girders will be made in Belgium, and brought 
over here and delivered at Glasgow at a considerably lower price 
than they can be produced at home, 


























Sepr. 22, 1876. 








‘THE ENGINEER 


201 











fo —_ 
———~- — — 





RAILWAY MATTERS. 
A NEw line of railway connecting the Clydesdale Railway with 
the Railway at Ferniegair and Haughead was pes 
for goods mineral traffic on Monday, and will 
passengers 2nd October. This line will afford facilities of trans- 
mission, the want of which has been = ju greatly felt, to a large 
number of colliery owners in the distri 


TuHE Great Northern Railway’s into Derby has received 
a tem; ch The trustees of a Baptist chapel in Agard- 
street without the consent of the congregntien, to sell 
the chapel and the burial-ground attached, to the railway company 


for the sum of £3000. The congregation now argue that, not having 
their consent, the deed is null and void. The matter will be taken 
into the law courts. 

THE report of the Caledonian Company, just issued, gives the 
following particulars of the condition of their working stock :— 


Engines. Carriages. W: 
Plant at 81st of January, 1876 .. +. 684 .. 1496 .. 82, 
Worn out during -year .. on een 5... 410 
Renewed during half-year .. .. .. .. IL... 22.. 287 
Added at expense of pe pease 8.. 20.. 2,148 
Total stock at 3lst of July, 1876 .. -. 688 .. 1533 ., 34,718 
Portion under or waiting repairs . -» 101... 80.. 832 


Mr. Joun C. TRAUTWINE, C.E., who was chief engineer of the 
Panama Railroad in 1850, and made explorations and surveys for a 
canal in 1852, writes to the oo org Review, estimating the cost 
of a ship canal at 300,000,000 dols., and repeats the conviction 
cancun in his report in 1852, “‘that no ship canal between the 
two oceans would be found practicable in a practical sense—that 
is, that would pay a sufficient interest on its cost to recompense 
any company that should undertake its construction.” He also 
predicts that the new survey authorised by the Columbian Govern- 
ment by way of the rivers Atrato and Tuyra will result in disap- 
pointment. 

THE Boston (U.S.) Advertiser says that the latest railroad project 
thought of ‘‘ is an elevated rai , starting at the junction of 
Kingston and Bedford streets, ranning down the former and out 
over Albany and Hampden streets and Grove Hall-avenue to a 
point near Warren street. Here it becomes a ground line, turns to 
the right or left, and continues by a tunnel or cutting, parallel with 
Grove Hall-avenue, until just beyond Wales-street, where it emerges 
and follows Beck-street on the easterly side, crosses it beyond Oak- 
land-street and ends in Hyde Park, near the junction of Huntington- 
avenue and Westminster-street. The proposed line will be about 
seven miles in length. 

A COMPARISON of the weight and cost of a passenger train on the 
Eastern, standard gauge, and on the Boston, Revere Beach, and 
Lynn Railroad, narrow gauge, respectively, has, saysthe Engineer- 
ing News, been made. These two roads run nearly side by side, and 
the carrying capacity of the two trains is practicallythe same. The 
heavy Pullman car is a disadvantage to the Eastern road in the 
comparison, as is also the baggage car, which is not required on 
the short line. A locomotive, age car, Pullman car, and four 
passenger cars on the Eastern road give capacity for 230 passengers, 
weigh 138 tons, and cost 63,000 dols.; one locomotive, and six 
— cars on the Revere Beach and Lynn road give capacity 

or 272 passengers, weigh 58 tons, and cost 18,000 dols. 


Up to this date, says the Railway Age, 1220 miles of railroad 
have been constructed in the United States during 1876. This is 
more than twice the mileage reported in 1875 to the same time, 
and a third more than in the corresponding portion of 1874. The 
progress during the last three or four months has been especially 
remarkable. By the middle of — only 308 miles were reported ; 
so that the second four months of the year have seen, three times 
as much road built as the first four months. It is certain that the 
remainder of the year will see a still larger monthly rate of increase 
than the preceding months, and that the amount of rai con- 
struction for the centennial year will largely exceed that in either 
1875 or 1874, indicating a genuine revival in the railroad business, 
a precursor of a revival in all branches of industry. 


AccorDING to the half-yearly reports of the company, the cost 
per train mile of the locomotive department of the Great Northern 
Railway in the past twelve half-years was as follows :— 


Pence. 


Pence. 
December, 1870 .. .. 10°24 .. December, 1873 .. .. 13°60 
June, 1871 .. - 10°64 .. June, 1874 .. .. .. 18°81 
December, 1871 + 10°15 .. December, 1874 .. 11°66 
June, 1678 .. oe oo 1075 .. June, 10% .. « « 108 
December, 1872 .. .. 11°61 .. December, 1875 .. .. 10°88 
June, 1873 .. - 1330 .. June, 1876 .. .. «.. 11°28 


The difference between the rate for last half-year and that for 
December, 1873—viz., 2°32d. per mile—is equivalent on the total 
train mileage to a saving of something like £96,000 a year. 

Tue Southern Pacific Railroad has been completed so as to form 
a continuous railroad line from San Francisco southward to Los 
Angeles through the great fruit-growing districts of California, and 
thence east by south towards the Colorado River and the Arizona 
border, which it now approaches within a hun miles. This for 
the first time unites the railroad system of Southern California 
with San Francisco and the rest of the California railroad system. 
The Southern Pacific now has passed through the whole extent of 
the cultivable part of Southern California, the territory between 
the present terminus and the Colorado being a desolate desert, 
which, however, has the advantage of requiring a very slight 
amount of work for the construction and maintenance of a road- 
—no hills, no streams, no rain. Over this section it is reasonable 
to suppose that most of the Arizona traffic will pass, which, 
though not now very large in amount, may be made quite profit- 
able. This railroad and the Cincinnati Southern are the longest 
lines now under way. 

In view of the depressed state of trade, the estimated require- 
ments of the railway companies for further supplies of rolling 
stock have been greatly reduced. It would appear that beyond the 
oe of orders already given, the expenditure on additional 
working stock will be extremely limited. The following are the 
amounts which “it is estimated will be required by some of the 
principal companies to meet their engagements for new stock 
ordered or to be ordered :— 


D current In subsequen' 


Belfast and Northern Counties .. .. 12,000 .. .. 
Caledonian .. .. «s «se « oF «+ 60,000 .. .- 100,000 
WSMOEE. <0 ss 00 40) 190 402 ee 914 -_ 
Glasgow and South-Western .. 24,000 .. «2 = 
Great Eastern .. .. «2 «oe «oo ce 80,000 .. .. 100,000 
Great Northern .. .. .. «+ «» «+ 65,000 80,112 
Great North of Ireland .. .« «. 20,000 . ¥ 
Great North of Scotland... .. . 8,000 .. . = 
Great Southern and Western .. «» 19,000 ., bd 
ee Sr eerie yee 44,500 
Lancashire and Yorkshire .. .. .. Not ed, 
Lendon and Brighton .. .. «a. «. 60,000 «+ 103,481 
London and North-Western .. .. .. 385,500 .. .. 84, 
London and South-Western .. .. .. 50,000 .. .. * 
London, Tilbury, and Southend .. .. 30,000 .. .. 20,000 
Manchester, Sheffield, and Lincoln t.. 30,000 .. .. 50,000 
Midland Great Western .. .. .. «- 16,400 oe oo bd 
Midland., .. ee Not distinguished. 
North British .. .. o co co 77,600 «ce oe 78,600 
North-Hastern .. «os «+ «+ 69,902 +» 70,000 
North London .. oo «e 6 9,000 .. _ 
North Staffordshire .. .. ss «+ oe 5,000 «2 «. 10,000 
Rhymney «. «+ oe oo «oe oe es 1,862 oe .. 87,785 
South-Eastern oe oe 52,446 .. 28,155 
Taff Vale .. oo 0s ce ce §=5,000 «6 oe = 
Waterford and Limerick ., .. «2 «- 3,000 «6 « — 
767,895 700,983 
* Not ascertained, 


+ These include stock ordered only. Further amounts will be ordered. 


be opened for | still 





NOTES AND MEMORANDA. 


A NEW artesian well at Charleston, U.S., is in and has 
now reached a depth of nearly three hundred feet, e drills are 

digging their way through the eocene marl of the Ashley River 
beds, and at a depth of two hundred and sixty feet a stratum of 
silicious rock, about three feet in thickness, was struck and passed 
through without much difficulty. In this stratum are found mil- 
lions of little microscopic shells, which are almost invisible to the 
Fees eye, but as Pcie ood hells te ee 
clearly seen as beau’ nautilus-shaped ect in formation 
and apa P ue a byte much Poy cag and —— of 
scientific lemen v: e ev ‘or the of in- 

Py ery day purpose 


On August 10th the earth through the great belt of 
meteors; and on about November 13th it will again plunge into 
the midst of these vagrant bodies. People who are curious about 
meteoric iron, or who desire to investigate that substance, will 
probably therefore find the present a good time to look for it. 
M. Tissandier has lately shown that the metal is constantly found 
in the cosmical dust, which often may be collected from rain, and 
which exists in the atmosphere of elevated regions. Most of the 
meteors which strike our atmosphere are at once dissipated by the 
heat of intense friction, and the iron, melting, falls like shot, in the 
globular or nearly globular form in which M. Tissandier has found it, 


and which, he thinks, is one convincing proof of its celestial origin. 


M. Yung recently told the French Academy of Sciences that the 
best places in which to look for meteoric dust is an old church 
steeple. Collect all the dust which has become deposited in out-of- 
the-way corners, where the wind has not been able to reach it, and 
examine it under the microscope. Apart from learning how many 
curious things are floating about invisible in our atmosphere, the 
student may be able to get together enough of the iron to examine 
it by chemical means. 


In a paper lately read before the American Chemical Society, 
Professor Paul Schweitzer says: The laboratory of the University 
of Missouri is supplied with rain water, which collects in a tank in 
the upper part of the scientific building, and is carried to the work- 
ing tables of the students by lead pipes, which are furnished by 
brass stopcocks. In using this water for ordinary analytical work, 
as, for instance, saturating it with sulph-hydric acid, it was soon 
found to be unfit for such Frag ors on account of the quantity of 
metals it had dissolved, after standing in the pipes only a short 
time. It is a well-known fact that pure water attacks lead much 
faster than water containing a certain quantity of mineral salts, 
and this seems to be also the case with rain water, which contains 
invariably ammonia, nitrous and nitric acid : some sulphuric acid 
was also found in this water, derived from the smoke and cinders 
which fall on the roof of the building from the coal fires that heat 
the rooms. The following quantities of metals were found in one 
United States gallon, 231 cubic inches, of the filtered water, that 
had stood in the pipes for one month: 1°079 grain metallic zinc, 
0°537 grain metallic iron, 2°503 grains metallic lead, 0°082 grain 
metallic copper, 0°049 grain metallic arsenic. Total, 4°250 grains. 

In a “‘ Book of Curiosities” we read :—‘‘ There was an artificer in 
Rome who made vessels of glass of so tenacious a temper that they 
were as little liable to be broken as those that are made of gold and 
silver. When, therefore, he had made a phial of the purer sort, and 
such as he thought a present worthy of Cxsar alone, he was admit- 
ted into the presence of their then Emperor Tiberius. The gift 
was praised, the skilful hand of the artist appluuded, and the dona- 
tion of the giver accepted. The artist, that he might enhance the 
wonder of the spectators, and promote hizoself yet further in the 
favour of the Erhperor, desired the phial out of Cawsar’s hand, 
and threw it with such force against the floor, that the most solid 
metal would have received some damage or bruise thereby. Cwsar 
was not only amazed, but affrighted with the act ; but the artist, 
taking up the phial from the ground (which had not broken, but only 
bruised together, as if the substance of the glass had put on the 
temperature of brass), drew out an instrument from his bosom and 
beat it out to its former figure. This done, he imagined that he 
had conquered the world, as believing that he had merited an 

uaintance with Cesar and raised the admiration of all the be- 
holders ; but it fell out otherwise, for the Emperor inquired if any 
other person besides himself was privy to the like tempering of glass. 
When he had told him, ‘No,’ he commanded his attendants to 
strike off his head, saying, ‘That should this artifice come once to 
be known, gold and silver would be of as little value as the dirt in 
the street.’ Long after this—viz., in 1610—we read that, among 
other rare presents then sent from the Sophy of Persia to the King 
of Spain, were six mirrors of malleable glass, so exquisitely 
tempered that they could not be broken. 


EXTENDED investigations into the use of zinc as preventive of 
boiler corrosion have recently been carried on by Messrs. Bruckmann 
and Son, manufacturers at Heilbronn, Germany. In the first experi- 
ment, 66 1b. of zinc, in the ye shavings and small fragments, 
were inserted in a boiler of square feet of heating surface, 
having, besides, two new superheaters. At the end of six weeks 
there was formed in the boiler a muddy, white-grey mass, easily 
withdrawn by a sheet iron shovel; and water forced in by a hand 
pump sufficed to render the interior of boiler and heaters com- 

letely clean. The iron of the latter retained its black colour, and 
in the boiler not a trace of former incrustations was visible. The 
zinc had entirely disappeared, with the exception of a little débris in 
a state of disaggregation, and this remained in the locality where 
the mass had previously been deposited. A second experiment was 
then made on a larger boiler, with but 37 1b. of zinc, and at the end 
of four weeks the deposit was easily washed out. The third experi- 
ment was made on the boiler first mentioned, using well water, 
which was very hard and rich in calcareous matter ; 57 lb. of zine 
were used. Formerly this water pero the hardest kind of scale, 
which almost defied hammer and chisel. After four weeks’ run- 
ning the boiler was opened and merely a few easily detachable bits 
of lime were found. A part of the zinc was still in its normal state, 
and seemed fully cabbie of protecting the boiler for from two to 
four weeks longer. An average of several experiments shows that 
about 2°2 lb. of zinc scrap per month and per horse power is the 
proper portion. This, however, must be increased or diminished 
with reference to the known composition of the feed water. 

HERETOFORE it has gary been supposed, says the American 
Manufacturer, that refined —— standing a fire test of 110 deg. 
Fah. and upwards was perfectly safe for burning in ps under 
ordinary conditions. In conversation with a refiner of considerable 
intelligence, who cited several “‘ accidents” from the use of oil 
above the legal test, we were somewhat surprised to hear him 
attribute the high test of the oil as the cause. His theory has a 
certain amount of plausibility, at least, and not devoid of correct 
reasoning. It is a well-ascertained fact that the vapour of petro- 
non oan neither burn nor explode by itself by the application of 
fire. To do so it is necessary that the vapour be combined with the 
air in the proportion of one of by are to six or eight volumes of air. 
Now our friend asserts that the latter condition is more likely to 
exist in a lamp con high test oil than even if it contained 
benzine. A low test oil is constantly giving off vapour freely at 


ordi temperatures, and to such an extent as to keep the space 
in the ip not occupied by the oil filled with the vapour, and 
excluding the air, thus ing it nm egy that an explosive 
mixture formed. On the other hand, a high test oil gives off a 


rtion of vapour, but not in quantity sufficient to fill the space 
in the lamp, which s; must necessarily be filled with air, thus 


more perfect}, the conditions under which an explosive 
mixture ma; form It is well known that an oil wer: the 
test of 110 , he will deg. 


may not this small amount of ted by the 
temperature of i penaees vere + thus would seem that an 
oil is safer in to its ability to give off vapour freely to 
keep the lamp full and exclude the air. 





MISCELLANEA. 


AN English com; has the water power at the t 
falls of the ven — wr 

THE Centennial managers have made a concession to the persistent 
public demand for “‘ popular prives ” of admission to the show, 
and two Saturdays of each month have been ele for twenty- 
five cent admissions. The dates fixed are the 19th and 26th of 
August, the 23rd and 30th of September, the 21st and 28th of 
October—in all six days. 


A LARGE steel wire cable has tg, Be placed in the shaft of 
the Imperial Consolidated Hoisting Works. Its length is 6090ft., 
its weight is 24,228 lb., and its cost about 8500 dols. The freight 
from San Francisco amounted to 490°98 dols. The cable was manu- 
factured by Hallidie and Co., in San Francisco, and is the first one 
of the kind ever made on the coast. 


ProrEssor 8. W. Rosinson, of the Illinois Industrial Uni- 
versity, has devised a new and very simple odontograph for de- 
scribing accurately and quickly all kinds of gear teeth, such as 
epicycloidal, in every form, involute, &c., without the aid of any 
other instrument. The device isa ready-made scribe templet of 
flat brass, graduated and finished alike on both sides. By means 
of tables given once for all, it is properly set for the face or flank 
of a tooth ; and by means of countersunk holes it may be mounted 
by wood screws on a radius rod and swung round to position for 
each tooth of the wheel. It is exhibited at the Centennial. 


ON Tuesday, September 19th, the 80-ton gun, which had been 
brought down to the new crane erected on the T pier in the Royal 
Arsenal, was lifted and lowered on to its carriage, which, with the 
loading truck, had previously been placed on longitudinal rails in 
the Magog barge, specially constructed by Mr. Surridge for the 
War Department, to carry the gun on its carriage to Shoeburyness 
or other desired place. The crane was found to require a good 
deal of additional ballast to balance it. It then lifted the gun 
without much delay and without difficulty. The barge sank about 
13in. when the weight of the gun came on it. Everything appeared 
to ride well. At Shoeburyness, under the direction of Major 
Scratchley, R.E., a species of gridiron had been constructed, to 
enable the Magog, when sunk, to rest in such a position that the 
rails of the barge fitted in prolongation of rails laid on concrete 
up the shore to the firing position. 

AccorDING to the Annales Industrielles, the consumption of 
— steel rails in France in 1874 and 1875 was, in tons of 





1875. 1874. Ine, or dec. Per cent. 
Steel .. .. 120,661 ,, 102,228 .. Inc... 18,483 .. 18°0 
Iron .. 96,889 .. 125,667 .. Dec... 28,778 .. 229 
Total .. 217,550 227,895 Dec. .. 10,345 4°5 


The great increase in the consumption of steel coincident with a 
decrease in the total consumption is noticeable. The consumption 
of rails in the United States for the same two years, as reported by 
the Iron and Steel Association, was about 837,695 tons (of 2000 Ib.) in 
1874, and 810,770 in 1875, equivalent to 753,925 and 729,700 of the 
French tons, The American consumption thus appears to have 
been 3} times that of France both years. 


* STEAM tram cars are being tried in Philadelphia. It appears that 
the average cost of the horse car now used in Philadelphia is 1100 
dols. Eight horses a day are required for each car, which has a 
combined value of 1080 dols. four sets of harness cost 80 dols, 
making the entire cost of car and equipment 2260 dols., or £452. 
The steam cars, ready for use, can be built for about 2800 dols. or 
£560. The horse cars last, on an average, about ten years; the 

os machinery of the steam cars will last as long and pro- 

ably longer, and when it is known that the average life of the 
horses used in the street railway service is only three years, it is 
seen that, as regards‘first cost, the steam cars have a decided advan- 
tage. Whena comparison of current running expenses is made, the 
practical superiority of the steam car is still more apparent. The 
car now running in Market-street, Philadelphia consumes about 
560 lb. of anthracite coal a day, worth about 1°65; dol. the daily 
expense of feeding and care for eight horses in the stables of the 
West Philadelphia Railroad Company is 4°40 dols., or a yearly dif- 
ference in favour of each steam car of 1003°75 dols. No account 
is here taken of the cost of stables, &c. The number of men 
required for running the steam car is the same as for the horse car, 
a conductor and a driver. 


THE exploded boiler on board the Thunderer is being taken out 
of the s ip piecemeal | y sereinr to a new boiler being put in by 
Messrs. Humphrys and Tennant, the contractors. Workmen are 
also engaged in fitting the new ejection tubes for the Whitehead 
torpedo. Thisis a very important undertaking, and will take much 
time. The tubes will be worked from within the breastwork deck, 
and will necessitate two ports being cut through the 10-inch armour 
and the 18 inches of teak backing, and the same number through 
the thin sideplating of the ship. The ports will be protected by 
movable covers or shields, those within the breastwork having a 
rabbet arrangement for diffusing the fire should the shields be 
struck by a shot during action. The air fey and reservoir will 
be placed forward in the neighbourhood of the capstan engine. A 
torpedo room will be formed by encroaching upon the warrant- 
officers’ mess-room, while the store-room belonging to the eng 3 
will be appropriated!for the purpose of constructing a magazine for 
the storing of the explosive heads of the torpedoes. Arrangements 
are also being made for discharging the torpedoes from within the 
pilot tower, which will itself be armed with a Gatling gun. The 
pilot tower, which looks like a rascage: & from below, is about six 
feet high, and is formed of one-inch plating to resist the penetra- 
tion of bullets. 

M. Girrarp has devised the construction of a balloon for 1878, 
which will far surpass any effort hitherto made in this direction, 
and which will, no doubt, be one of the most popular attractions 
at the Paris Exhibition. This new balloon will be formed of a re- 
sisting material, solid, absolutely impermeable to hydrogen gas, 
manufactured of alternate sheets of linen and caoutchouc, pro- 
tected externally by several layers of varnish, and coated with 
white paint to diminish the effects of the sun’s rays. This balloon 
will have a capacity of nearly 710,000 cubic feet, and will form an 
immense sphere the diameter of which will not be less than 112ft. 
When moored to’the ground the balloon will form a monumental 
dome 166ft. high, exceeding by 15ft. the height of the Arc de 
Triomphe. The balloon itself will weigh b., and to join the 
pieces together of which it is composed will take nearly four 
miles of sewing, with 22 miles of thread. The car of the balloon 
will form a gallery 50ft. in circumference. A circular space in the 
centre of 10ft. in diameter will be reserved ; in the centre of this 
space the cable, a powerful rope of 10in. in circumference, will be 
joined to the upper circle by means of an apparatus which will 
constantly indicate the ascending power of the balloon. This 
aerial machine will be held to the earth by eight cables, attached 
to iron rings fixed securely in masonry, and will be suspended 
above a vast conical basin. The car will be reached by two mov- 
able gangways, and from forty to fifty persons will be taken on 
board at each ascent. The cable will descend to the bottom of 
the conical basin, and, by means of a secure system of wheels, 
will be carried along a tunnel to be worked by-an engine of 200-horse 
power. This cable will be 1730ft. in length. The captive balloon 
will be placed in the centre of a circular enclosure 333ft. in 
diameter. An elaborate but easily worked apparatus will fill: it 
with hydrogen With this balloon, then, it will be possible 
to raise more than 200,000 visitors 1660ft. above the earth during 
the continuance of the Exhibition. The steam captive balloon 
will be located in the centre of the Exhibition great park, between 
the Palace and the Jena-bridge. M. Giffard proposes to construct 
this enormous machine entirely at his own expense ; it will cost 
several hundred thousand francs—an + sum, however, 
compared to the fortune of the inventor of the in . 
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EIGHT-HORSE POWER PORTABLE ENGINE. 
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In the accompanying engraving we illustrate an 8-horse power 
portable engine, with variable expansion gear, constructed by 
Messrs. Armitage and Ruston, Chatteris, Cambridge. 

The valve gear is somewhat peculiar, and will be readily 
understood from the accompanying detail drawing. On the back 
of the main slide Bis worked a cut-off slide A; the steam 
admission ports are inclined, and the cut-off slide being raised 
or lowered by the governor by means of the bent levers and 
coupling rod F, the point of cut-off is controlled by the governor 
in a way which is sufficiently obvious, The arrangement is very 
simple, and we understand gives good results in practice. The 
fire-boxes of these engines are of a somewhat improved type, 
being circular at top instead of flat. The engines are well 
designed and good of their kind, but the most notable feature 
about them is the valve gear. 











CAMACHO’S ELECTRIC BATTERY. 


THE accompanying engraving illustates a new battery, invented 
by Signor Camacho, which possesses many interesting features. 
The ordinary bichromate of potass battery is well known as 
one of the most powerful in existence, and, where it not for the 
fact that it is also one of the most intermittent and unreliable, 
it would in all cases be used instead of either the Grove or 
Bunsen’s battery, both of which are of a very much more expen- 


— 
SOR ene 


MESSRS, ARMITAGE AND RUSTON, ENGINEERS, CHATTERIS, CAMBRIDGE. 


oo ANVASLA Lave auarnanet 


Hy ia ™* | 


SUUUVOEMANUAVAGGTUENUU ETA NENUUUnNEA NNT 


i 


. 
=” 


| equal results for ten, and, under special circumstances, for twenty 
| consecutive hours. 
| _ The intermittent action of the bichromate battery is mainly 
| due to the rapid deposition upon the surface of the carbon ele- 
ment of one or other of the chromic oxides or salts, which so 
| rapidly increases the resistance as to render the battery for the 
| time being almost powerless, Many attempts have been made to 
| overcome this difficulty, such as shaking the solution or raising 
| and lowing the plates, but the improvement is in each case only 
| a temporary one, the best results being only given out for a few 
| minutes immediately after such agitation. 
| The principle upon which the battery is constructed is very 
simple. A complete system of circulation is introduced by means 
| of which the surface of the carbon element is kept clean, The 
| following figures give the comparative value of the bat as 
| compared with Bunsen’s, both as regards electro-motive force 
| and 7, of working :~ 





junsen's. Camacho's, 
Electro-motive force ., .. 11123 ., .. «se oe oe 12°02 
| Interior resistanoe.. .. .«, 154 we oe ee 320 
| Cost per hour of one cell ; 
| Francs, Francs. 
| Bina .. cc co co co co OOM we cs oe ++ 0°0127 
Sulphuric acid... .. .. »- O°OO44 .. «6 oe oe «- 0°0028 
Nitric acid.. .. .. «» +» 0°0243 Bichromate potass 0°0050 
00414 0°0205 


It will thus be seen that, the electro-motive force of Camacho's 
battery, and consequently the ten- 
sion, is higher than Bunsen’s; but 
as the interior resistance is at least 
double, it is necessary to give double 
the surface in each cell in order to 
produce the same quantity. The 
cost of working, it will be seen, is 
less than one-half. 

The following are the results 
arrived at by Messrs. Blambeck 
and Darkin, of Queen Victoria~ 
the manufacturers of the battery, 
in testing six cells of this battery 
a short time since: — The battery 
fresh charged gave a mean internal 
resistance for each cell of *1667 ohms, 
or about one-sixth of an ohm, and 
the tension was equal to 1°79 
Daniels. The battery was then 
connected to an electro-magnetic 
engine, which it kept in rapid 
action for more than eight hours. 
It was then disconnected, and allowed 
to remain charged all night, and on 
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sive character in their working, and at the same time give out 
powerful and noxious fumes, which are entirely absent in the 
bichromate battery. The inventor of the new battery, M. 
Jose Santiago Camacho, of Paris, has for some years been experi- 


menting with a view to overcome the defects off{the bichromate | the 


battery, and the result is a si success, for while the utmost 


limit of reliable working of the Grove and Bunsen batteries is 
from two to three hours, Camacho’s arrangement will give 





being again put in action next 

morning and it was found 
that the tension had risen from 179 to 1‘86 Daniels, while the 
emp ganna gives + Baga same as it had been the pre- 
vious day, or was, if anything, a trifle lower. 

The above resistance was rather higher than it should be, as 
cells used on that occasion were not of so good a 
quality?as M. Camacho is now producing. The battery took the 
gold medal at the International Ex ion of Paris, 1875, and 
also a bronze medal from the Society of Encouragement, Paris, 


street, | wood and coals, but also our pokers, 


WAVE POWER. 

THE accompanying sketch illustrates a curious method of 
utllising wave power, patented by Mr. Browne, of Kidwelly. 
The modus operandi of the invention is as follows:—Chambers A A 
are fitted on the outside of a ship, which chambers are open at 
bottom but closed at top, except a pipe connected with an air 
reservoir placed on the vessel: in this preg tend” oe 
there is a valve, which allows the of air from the 
chambers into an air-reservoir E, but which prevents its return, 
and there is also in this connection-pipe a provision for prevent- 
ing water passing with the air into the air-reservoir, but should 














water by any chance get into the air-reservoir, it can be drawn off 
atH. The air is forced into these chambers by the rolling of the 
ship, and the compressed air can be used for pumping, &. It 
must be understood that the compression results not from the 
difference of head within and without the chamber, but from the 
inertia of the water, which acts almost as an immoveable piston 
in the air chambers, when the ship rolls suddenly ; in this way a 
much greater pressure can be obtained than that due to differ- 
ence of head. ; ; 








SoutH KgnstncTon MusEvM.—Visitors during the week ending 
Sept. 16th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 17,570; mercantile marine, building 
materials, and other collections, 9133. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 9975: 
mercantile marine, building materials, and other collections, 1012, 
Total, 29,988. Average o ronire ger ge | wer in former years, 
16,634. Total from the opening of the Mvusem, 15,658,977, 
Patent Office Museum, 5219, Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,547,799. 


THe Roya PoLyTecHNic INsTITUTION.—This time-honoured 
establishment has lately undergone quite a rejuvenating process, 
and presents a wonderfully clean and bright appearance. Many 
old-fashioned, broken-down toy engines that had remained in the 
same places, probably, ever since the institution was firat opened, 
have given way to some admirably constructed models of cages 
of all kinds as well as engineering tools of modern design, made by 
Mr. John Bateman, of High Holborn, who has now been appointed 
engineer to the institution. Among these we would call especia) 
attention to a highly-finished working model of a Great Northern 
express locomotive, perfect in every detail; the valve gear is shown 
in an ingenious manner, a plate of looking-glass being placed at 
an angle underneath the boiler so as to reflect the under side, 
There are marine boilers and engines, both screw and paddle, 
models of Shand and Mason’s fire-engine, agricultural engines, an 
a steam hammer with the latest improvements, besides Mr. Bate- 
man’s well-known engine and lathe castings for amateurs to fit up 
themselves. Professor E. V. Gardner, -A.S., MLS.A., lectures 
on ** A Sunbeam and How to Weigh It,” founded on Mr. Crookes’ 
recent discoveries, This lecture was made exceedingly interesting 
by the professor's happy manner of placing thi before an 
audience in which the juvenile element is largely represented ; it 
was, besides, illustrated with several experiments to demonstrate 
the nature of light. .A new experimental lecture is also given by 
Prof: or Gardner on ‘‘ Burning and Combustion,” in which he 
remaks that, if called upon to define in one word the great cause 
of the varied changes that are incessantly in the 
universe, we could find but one word sufficiently comprehensive, 
and that word is motion, Motion, ascribed to a lumineferous 
ether, can originate any force, or a series of forces, Motion of one 
kind can develope iteelf in another kind, and thus without any 
new material produce different results. Burning ma 
as a process resulting from the motion of lar particles, 
which, attracted towards each other with greater or less velocity, 
unite and produce either sensible or insensible results. Sunlight 
is the result of chemical action occurring between the materials of 
which the sun is constituted, and the sun’s rays are similar to 
those from * « i — mera oF Heat is not always 
accompanied by burning, and different ies require different 
temperatures to bring about their combustion. Although it 
appears that oxygen is very favourable to combustion, and nitrogen 
the reverse, the withdrawal of the latter substance from the 
atmosphere would be far from convenient, for it would at once 
bring about the total destruction of this globe, which would melt 
=~ -" with pgp _ hs fact, as the er ele rs 

r burning a piece of watch-spring in oxygen, not only our 
F fire- els, and tongs 
would be consumed, Ino flames some in ing changes 
occur; and the production of heat and light are the + of the 
clashing of, atoms at different velocities, Heat is not always 
accompanied by light; indeed, combustion is only attended cS 
luminosity when s' changes occur as permit some material io 
remain so long as to be raised to a white heat. The highly 
suggestive lecture, of which the above is a bare outline, was 
in with many effective experiments to show various 
forms of combustion and the SS attending them. Perha 
the most striking of all was the ignition of about a grain of iodide 
of nitrogen, the most explosive substance in existence next to 
chloride of nitrogen. This was effected by the simple contact of a 
glass rod. The explosion shattered the piece of glass on which 
the iodide of nitrogen was placed, and was accompanied b _— 
report. Among the new inventions described by Messrs. Rice 
and H. Gardner in the great hall are the American type writer, 
Bidder’s magnetic-locking ge | lamp, Bateman’s metallic fire, 
and Hogg’s of influx and efflux ventilation, about some of 
which we may have more to say by and - Practical and rather 
inful demonstrations were given of Holmes’ mechanical fog- 
Com, including his “‘ little squeaker.” One part of the horn forms 
a piston, which, by a sudden movement of the arms, forces the air 
the other part, terminating in a bell mouth. The sound 
uced by a reed, and the note is made dependent on the 





of the vessel. 
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TRO ey there, which was really of some Tt was addressed | there being no such thing, the internal surface is all fettling. 
THE val STEEL INSTITUTE AT LEEDS. Se Mater Lowthian Esquire, F.R.S., M.P.,” and stated | Furnaces like Danks’ and Spencer's have to perform a sort of 
(From our’ own Correspondent.) if the members took one of the “comfortable steamers” | double duty ; there are no sides or roof of brick to receive the 


A womenovs gathering of gentlemen interested in the iron and 
allied trades met in Leeds on Tuesday, to take part in the eighth 
annual proviacial meeting of the Iron aud Steel Institute. The 
meetings were held in the Civil Court Room, Town-hall, while the 
Victoria, or principal hall, was devoted to an exhibition of models 
and machinery. The chair was taken at half-past ten on Tuesday 
morning by Mr. William Menelaus, of Dowlais, president of the 
Institute, who was supported by the members of council and the 
secretaries. those present were Mr. M.P., Mr. 
Samuelson, M.P., Mr. Brogden, M.P., Mr. Bagnall, Mr. Barran, 
M.P., Mr. Tennant, M.P., Mr. E. Williams, Sir John Alleyne, 
of Butterley, Mr. Hopkins, Mr. Gilkes, Mr. Whitwell, and Mr. 
Dale, of Cleveland, Mr. Adamson, Manchester, &c. The pro- 
ceedings began by a formal welcome to the Institute from the 
Mayor of Leeds (Alderman Croft), who incidentally mentioned 
that when he was a boy there were only two ironworks in Leeds 
—the Kirkstal! forge and the old Hunslet forge—where there 
are now scores, and that the iron and steel trades had now taken 
up the prominent position formerly occupied by the flax trade. 

e Mayor concluded by paying a tribute to the usefulness and 
efficiency of the Institute. Mr. Menelaus responded in fitting 
terms, and then proceeded to that the council had 
decided to recommend for the next president, Dr. Siemens, 
F.R.S., whos¢é nomination was thereafter proposed by Mr. 
W. &. J. Hopkins, and seconded by Mr. Thomas Massicks, both 
of whom paid a high tribute to the services which Dr. Siemens 
had rendered to the cause of science. Dr. Siemens duly re- 
sponded for the honour conferred upon him, remarking that 
while he had not sought the position, and was unconscious until 
his arrival in Leeds that it was to be conferred upon him, yet he 
would endeavour to maintain the position and prestige of the 
Institute. . 

The reading of the papers on the programme was then pro- 
ceeded with. 

Professor Green, of the Yorkshire College of Science, was down 
for the first paper on “ The Geological Features of the Neighbour- 
hood of Leeds,’”’ but in his absence the paper was submitted by 
the general secretary. Apart from the geological information 
communicated in the paper, the only disclosure made of public 
interest, was the fact that there were in South Yorkshire over 
forty square miles of area from which no coal had yet been 
raised, and that the lowest workable seam within that area did not 
exceed a depth of 1000 yards. On this matter Mr. J. T. Smith, 
of the Barrow Hematite Iron and Steel Works, afterwards 
remarked that the discovery of the lowest seams of coal in the 
neighbourhood of Barnsley should occupy more attention, 
because the discovery recently made of a large tract of excellent 
coking coal in Yorkshire was a matter of importance to all 
engaged in the iron trade, not only on the west coast but in the 
Lincolnshire district. It had been a hazardous undertaking to 
sink pits to the depth of 500 yards to prove coals which on the 
crop were exceedingly thin and expensive to work ; but in the 
present case they 9 fron at Worsbrough four seams of coal 
of excellent quality and of the aggregate thickness‘ of nearly 
20ft. The sections of measures were better than he had ever 
seen them in the pits worked on the crop in the immediate 
neighbourhood ; and the fact was now established that in the 
district referred 1o there was a new coal-field of 15,000 acres, at 
less than 500 yards deep, containing four workable seams, which 
was practically unknown at this time last year. 

Cn inquiry made by Mr. Cowper afterwards elicited from Mr. 
Brogden, M.P., the statement that very good cores were obtained 
by boring with hollow boring tubes, but the results were not 
always of a satisfactory character, more particularly because of 
negligence on the part of the men, in not showing the precise 
moment when the coq] is touched and parted with. 

A vote of thanks was accorded to Professor Green for his 





per. 

Mr. George Dove, jun., of Frodingham, read a paper, which 
treated of the new iron district of North Lincolnshire, the centre 
of which is Frodingham, situated on the Manchester, Sheffield, 
and Lincolnshire Railway, which line connects it with the main 
lines of railway and the shipping ports of Hull and Grimsby. 
It appears the district has only been known for the past fifteen 
years, during which time its rise and development have been 
steady and rapid. The bed, which is almost entirely free from 
faults, inclines gently to the east, but where it is now being 
worked, at and within one and a-half miles from the outcrop, 
the amount of ‘‘baring’’ required is very small, in no place 
exceeding 3ft. The labour employed in winning the stone 
is of the commonest and most unskilled description, blast- 
ing only being required in getting the stronger por- 
tions of the bed; the whole operation is simply one of 
quarrying. The deposit is not of very regular formation. It 
consists of bands of stone—some consolidated, others uncon- 
solidated—of various appearances, mechanical conditions, and 
compositions, which are again broken up by bands of fer- 
ruginous limestone of varying thicknesses. From the table 
of analyses accompanying the paper it appears the average 
quantity of iron in the stone, rejecting all the inferior bands, is 
28°71 per cent.; of manganese, 1°75 per cent.; and of lime, 12°08 
per cent. Respecting the iron made, it is mainly in demand for 
forge purposes, the manufacture of bars, tin-plates, and wire. 
For the last-named purpose it is in peculiar request, and it 
appears that its adaptability is owing to the manganese it 
contains, As a foundry iron it is singularly fluid, and well 
adapted for mixing with Cleveland, for which purpose it is now 
being extensively used as a substitute for Scotch. 

A long discussion followed on the reading of this paper. 

Mr. Jones then read a paper on “Technical Education in 
Connection with the Iron Trade.” 

A discussion followed, in the course of which all the members 
of Parliament present took part. The author was thanked for 
his paper, and the proceedings of the day were at an end. 

On Wednesday forenoon the President, Mr. Menelaus, took 
the chair at half-past ten o'clock. There was a considerably 
larger attendance than on the previous day. 

The first business brought forward was a resolution relative to 
the subject specially referred to by Mr. Jones in his paper of 
the previous day, on technical education in relation to the iron 
trade. It was moved by the President, seconded by Mr. I. L. 
Bell, M.P., and carried by acclamation, “That this meeting of 
the iron and Steel Institute authorise the secretary to commu- 
nicate with the Commissioners of the Exhibition of 1851, and 
to impress upon them the desirability of employing the funds at 
their disposal in such a manner as will afford the means of giving 
special assistance to provincial science colleges, and kindred 
institutions, in preference to spending the money as proposed by 
the Commissioners.” 

The Presidentfread a letter which had been received by Mr. 
L. Bell, M.P., from the Motala Iron and Steel Company, inviting 
the Institution to hold its next meeting at Motala, in Sweden ; 
and also another letter, which he said told its members how to 





run from Hull to Gothenburg, it would “only take forty- 
five hours for that journey.” From Gothenburg they id 
either take a good steamer, “ running on beautiful canals,” direct 
il. In the first case it would 


council, the President said, thought it would be well to give the 
meeting a day to consider this matter, so that to-morrow he 
would ask them their wishes on the subject. 

Mr. Richard Howson, engineer, Middlesbro then read a 
paper on the welding of iron. These remarks, he said, were in- 
tended to combat a common misapprehension that a bar or plate 
made out of several pieces welded together is not so as one 
made out of a bloom formed out of a single puddled There 
is an impending change in the manufacture of finished iron, 
as it is admitted on all hands that machinery will shortly sexes 
supersede all hand labour in the puddling process. - Along wii 
this conviction there is a current impression that iron will have to 
be piddled in large masses and not divided into small balls as in 
the ordinary practice—that thesystem of piling must be abolished 
—that piling means welding, and that welding is a mistake— 
that homogeneity is the thing to be aimed at. There is a good 
deal uf misconception about the real nature of the process of 
welding, and it is well to inquire what it is, and what means we 
have at command for securing efficiency. When two globules of 
mercury, immersed in liquid, are caused to approach, a slight 
concussion causes them to unite, and the liquid between the two 
is perfectly expelled. This is an example of a good weld. A 
smith of ordinary skill is able to unite two bars of iron so firmly 
as to give way in any other part rather than the joint, but to do 
this he has to take the proper precautions. He has to see that 
the iron is sufficiently heated, that the surfaces are protected 
from oxidation by means of a flux, and that the flux is, as much 
as possible, expelled in the act of closing up the ends, The 
natural flux is, of course, the oxide of iron which forms on the 
surface, but this is of an infusible character, and he therefore assists 
its fusibility by the addition of sand, The essential properties 
required by a flux are—a readiness to combine with the oxide of 
iron, and fluidity at moderate temperatures when so combined. 
There are, of course, better fluxes than silica; but sand is cheap, 
and it answers every purpose, provided it is used with judgment, 
and not in too large a proportion. Its influence is felt from the 
puddled ball to the finished bar, in every stage becoming con- 
stantly more and more extenuated, and so permitting more 
closer metallic contact. If we trace its course in some processes 
we meet with extraordinary results, An armour-plate made at 
the Atlas Works, Sheffield, was 22in, thick, and weighed 31 tons, 
It was made from puddled balls of the ordinary size, rolled into 
puddled bars, These were cut, piled, and re-rolled, and the 
process was repeated to the extent of doubling six times. The 
entire mass thus comes to consist of 11,448 distinct lamina, 
and each inch contains 528 such laminew. The area over 
which the cinder contained in the first pile is spread by 
such a process becomes enormous, and the metallic adhesior 
is proportionally perfect. A piece of this plate, when polished 
and treated with acid, shows a near approach to homogeneity, 
and affords a good proof of the efficiency of welding. The 
system adopted at Low Moor, although differing from the above, 
is essentially a system in which excellence of quality is attained 
by exercising precaution in the operation of welding. In the 
manufacture of plates, the puddled balls are here hammered 
into square slabs, which are doubled and redoubled until the 
requisite weight is arrived at. The final bloom is then hammered 
into a slab ready for the rolls, not, however, with the lamina- 
tions horizontal, but vertical. By these means, if there is any 
blister or defect concealed in the mass, it is sure to make 
its appearance at the surface of the plate when finished. 
In the manufacture of bars of best quality, the additional pre- 
caution is taken of breaking the first blooms, and rejecting those 
which do not present a satisfactory appearance in the fracture. 
Referring now to the difficulty of dealing with large masses, as 
compared to what may be called the old-fashioned systems, it 
may be urged that the time has come when, not only better iron 
has become a necessity, but also cheaper, and that the best mode 
of effecting this end is to puddle on a large scale. Now, the 
hecessity for economy is admitted, and it is not denied that 
within certain limits, in machine puddling, the size of the balls 
may be advantageously increased, For instance, in the manu- 
facture of rails, a very good result might be attained by puddling 
in weights equal to one rail. By transferring the ball to a light 
squeezing machine while hot, and then hammering into a bloom, 
no doubt an excellent rail might be produced with only twice 
heating, employing at the same time in great part machinery 
which is already in existence. If, on the other hand, we have to 
deal with a weight of three rails instead of one, it cannot be 
manipulated with existing appliances, but it involves the use of 
new machinery of a much more costly character, while if the 
foregoing remarks are correct, the risk of defects and flaws in the 
finished article is increased. Other classes of iron need not be 
specially referred to. The same general view holds good in 
every case. An armour plate, of however small dimensions, can 
be made out of one ball direct, because it would arrive at the 
finishing stage without having undergone the requisite work for 
securing uniformity and soundness, So in other cases. The 
supposed homogeneity of the single ball plan is yet a conjecture, 
and likely to prove a fallacious one, if pushed too far, while its 
economy is more apparent than real. Granted that machine 
puddling will before long entirely supersede hand labour, the 
question lies between working on a large scale and on a com- 
paratively small one. The advantages claimed for the former 
may be summed up as follows :—A saving in fuel, in labour, in 
waste from crop ends, and in waste from re-heating. The 
extent of such saving, however, depends upon the class of manu- 
facture, and in no case is it very large. On the other hand, we 
have the sacrifice of existing machinery, and the expense of 
erecting new of an expensive class. We have also an increased 
liability to loss from the folding up of raw iron and fettling in 
the puddled ball, and generally greater difficulty in obtaining an 
uniform and reliable product, accompanied with more trouble 
and cost from wear and tear, and tlhe alarming risk of stoppages 
from the breaking down of gigantic machine We may ven- 
ture to predict that a year’s experience of the two modes of 
working would prove in favour of the smaller . 

The President suggested that as the next paper was on a 
similar subject it would be better to postpone any discussion 
until they had heard it. 

Mr. Henry Kirk, of Workington, then read a very lengthy 
paper on “ Puddling in Ordinary and Rotary Furnaces.” 

This paper was almost purely chemical in character, and dealt 
with the composition of the cinder and slag produced under 
various systems of puddling. The principal conclusions of the 
author are thus expressed in the latter portion of his paper _ 
“ Mr. Crampton’s furnace differs from all others in being heated 
by coal dust injected from the flue end. There is no brickwork 
whatever inside, nor any opening into the combustion chamber ; 





heat from the grate and transmit to the puddling basin, the 
fettling having to stand for the whole; but Crampton’s has in 
addition to effect the combustion of the fuel, so that it has treble 
work to do. Now, with all due deference to those who hold a 
contrary opinion, the writer cannot bring himself to believe that 
puddling with cold pigs can be done in such furnaces as Danks’ 
and Spencer’s with less than about double the amount of fettling 
used in the ordinary furnace. If the sides and the roof of an 
ordinary furnace were made with fettling instead of firebrick, no 
practical man, he thinks, would expect it to work with less than 
about twice the quantity it uses at present. That the upper 
half of the puddling chamber is, as stated before, vastly hotter 
than the lower, may be seen any day by looking into the furnace, 
particularly when the iron has come to nature. In Danks’ 
and Spencer’s furnaces there is a small amount of bridge built 
with firebrick, but none whatever in Cramoton’s, and the 
writer is of opinion that during the time of his first examina- 
tion of Mr. Crampton’s furnace at Woolwich, in November, 
1873, which extended over eight turns, the quantity of fettling 
used was quite equal in weight to the iron made, and he never 
expected, or led any of his friends to expect, that cold grey pig 
iron would be worked with a k 4 quantity than this. Much 
more than half the time occupied in working a puddled heat, 
during which the full temperat ‘re of the furnace is kept up, is 
spent in the melting. All this time the fettling above the iron 
is getting hotter and hotter, and melting away. A good deal of 
information has been furnished by Mr. Crampton from time to 
time, and he has very liberally given permission to use any or all 
of it as the writer may think proper. Copious notes from per- 
sonal observation are also at command. None of the data, how- 
ever, is, or professes to be, of a scientific or exact nature like 
that given by the American Commissioners, The consumption 
of fettling in the ordinary furnace at Woolwich is given by Mr. 
Price in “Institute Journal,” vol. ii. 1875, as under 5 cwt. ; the 
Crampton furnace uses three to six times as much, and purifies 
the iron to the same extent. In July last the writer visited 
Woolwich, and the furnace was then working charges of only 
4cwt. As it seems to use about the same weight of fettling per 
hour, whatever the weight of the charge, it may be imagined the 
consumption of fettling was enormous, probably not less than 
30 cwt. per ton; at all events, the weight of cinder made 
appeared much in excess of the weight of iron. One heat was 
worked without losing a drop of cinder at the ring till the end of 
it, when it was tapped off. A sample of this cinder was taken, 
and a sample also of the fettling used. Mr. Price had before 
kindly explained that some of the fettling was from the coil 
heating furnaces, and was not so good as that from the furnaces 
balling Woolwich turnings, and had shown the difference in their 
appearance, <A proportionate amount of each, as it lay at the 
furnace ready for use, was selected, Both have been analysed 
by Mr, Downar as follows :— 

Crampton’s furnace bottom 


cinder, Woolwich. 
. 71154 = Fe 55°342 ., 72°216 = Iron 56°168 


Woolwich fettling. 
Ferrous oxide .. 


Ferric oxide.. .. .. 21°830 = Fe 15°281 .. 12:980=Iron 97086 
Bilica 4. .. oe «- 5:000 _ e« 9°900 _- 
Guiphur.. «. .. *055 _ ee 20 _ 
Phosphoric acid,, .. “209 _ - 1507 — 

; 98°248 Iron 70°623 96°823 Iron 65°254 


There is an increase in the percentage of phosphorus of 1°298, 
and of silica of 4°900 in the refuse cinder. The iron, which was 
all old broken shell, seemed remarkably good, and was mottled, 
The composition may be estimated at ‘85 of phosphorus, and 
1 per cent. of silicon. Taking first the phosphorus, we have:— 
Cinder, 672 Ib. x 1°298 per cent., P20; = 8°723 P.O; ; shell, 
448 Ib. X ‘85 per cent. P = 3°808 Ib., P = 8°720 P.O;. So that 
there is amply sufficient cinder of the composition given above 
to carry off all the phosphorus, Then the silicon :—Iron, 
448 lb. x 1 per cent. Si, = 448 lb. Si, or 9°6 lb, silica ; cinder, 
672 Ib. X 4°9 per cent. silica = 32°928 Ib. silica — 9°6 silica 
from the iron leaves 23°328 Ib, The heat was worked with hot 
air, and the consumption of coal would not probably be over 
600 Ib. The excess of silica must be due to the ash of the coal, 
say 600 Ib. + 23°328 silica = 3°886 per cent. of silica from the 
coal, This shows that the ash passes mainly into the/cinder, as 
it includes nearly the whole amount found in the coal used at 
Woolwich, and explains the want of success of the Crampton 
furnace in those cases where inferior coal and fettling has been 
tried. Mr. Crampton, in earlier attempts, found it impossible 
to get fire-brick to stand the intense heat of the combustion, 
and has been more successful with puddling than heating, be- 
cause, though the fettling melts away much faster than the 
bricks, it can be renewed every heat. It was fortunate for Mr. 
Danks that he secured the best known natural fettling in the 
world, and for Mr. Crampton that he got hold of perhaps the 
best artificial fettling in the world—the Woolwich scrap cinder. 
In the end, no doubt, the trade will reap the benefit, for 
some difficulties have been overcome already that would 
have proved insurmountable but for these fortunate circum- 
stances, and though commercial success seems as yet hardly 
to be achieved by any known form of rotary furnace, it is still 
much nearer than it was, because of the experience gained b 

the past failures. The writer, however, submits that ts | 
of this experience would have been entirely needless had 
the thing been properly gone about. Full investigation was 
the first thing required. It is as much needed now as when he 
recommended and tried to bring it about nearly three years ago. 
If the trade prefers to spend thousands of pounds in blundering 
rather than hundreds in investigation, it is neither to their credit 
norprofit, The blundering itself is only a very roundabout and most 
cumbrous mode ofinvestigation. Why should we repeat the mistakes 
of the past in thesedays of enlightenment and of combination? A 
noble attempt was made in the sending out of the American Com- 
mission. If the result of that inquiry was not altogether satis- 
factory we now know why, and could avoid the causes of failure 
in a future trial if a determination was formed to make one, 
The puddling difficulty is only slumbering at present because 
trade is bad. It will inevitably crop up again when times mend. 
To make such researches now as are likely to be of the highest 
value in combating it, whether in the rotary or in the ordinary 
furnace, would only be taking time by the forelock. This paper 
has extended so far beyond the expected limits that the last 
division—the necessary researches and how to conduct them— 
can only be briefly alluded to. It was intended to include not 
only the puddling, but the properties of the iron puddled, the 
nature of pure iron and the modifications of it brought about by 
the presence of the various elements usually associated with it, 
and the thorough testing of the iron in connection with the 
analyses and mode of preparation, for it is believed that engineers 
sometimes cause employers extra expense and ironworkers extra 
labour, with the result of obtaining a really worse article. Some 
practices are also in vogue in ironworks which are neither to the 
advantage of men nor masters, The vexed question of “bleed- 
ing” might be settled. It is a very good practice with some 
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irons, and a very bad one with others. The puddler not seeing 


or knowing of any reason for the difference, does not always 
submit to orders, and thereby causes his employer loss, a share of 
which ultimately falls on himself in many cases. Phosphorus 
does not appear to be an unmixed evil. Mr. Bell told us years 
ago that some rails on the North-Eastern system which had stood 
much better than any others, were remarkable for their amount 
of phosphorus, and an American gives an analysis of a rail over 
which an enormous had passed, high in both 

and silicon, and modera‘ so in manganese, and with total iron 
considerably less than some of Mr. Spencer’s puddled bars.” 

The President, in -inviting discussion on the two Papers, 
said the first paper read was intended to show the very excellent 
results that could be produced by the old-fashi mode of 
building up puddled bars; and he thought anybody 
would venture to dispute that. On that day and the following 
day they would see what could be done by old building up 

lan, and that the very finest iron in the world could be produced 

y it. Mr. Howson, however, doubted whether equal 
results could be produced by dealing with larger masses of iron, 
Gentlemen were present who had great experience in dealing 
with masses of iron, and he hoped Mr. Gilkes, Mr. Head, and Mr. 
Henry Currer Briggs would tell them whether they could pro- 
duce equally good results as with the old system. 

Mr. E. Gilkes, Middlesbrough, said he could in a few words 
sum up the experience which the company that he was connected 
with had gained over a considerable period of time. They came 
to the front with rotary puddling, and they made one experi- 
mental furnace under the care of Mr. Danks himself, and when 
they made it, as they thought, a success, they opened it to the 
trade, and many gentlemen honoured them with a visit, and it 
really seemed a success. But there were circumstances in the 
after working of it, which they did not know of, and which the 
gentlemen who went to America did not know of. They only 
worked the furnace occasionally on one experiment, and they 
failed to get out of it results they expected because they did not 
put it under the mechanical conditions that a furnace required to 
be put under when worked with a view to commercial success. 
They duplicated the furnace, and one mechanical difficulty after 
another rose up. Those difficulties had been met, and they 
believed they were just now arriving at a perfect mechanical 
arrangement with the Danks furnace, They were working them 
still, and with more success than ever before, and there were 
samples of their homogenous rail irou on the table, he would not 
say equal to steel, but he would not like to say anything short 
of it. It had been a continual fight with them to overcome the 
purely mechanical difficulties of a new arrangement. The quality 
of iron was undoubtedly superior to that produced by the ordi- 
nary mode. They found, indeed, that they could produce a 
class of iron near akin to steel ; and out of it he believed would 
come a class of rail iron, he would not say superior to steel, for 
that would be rather bold, but of the highest quality. They had 
not yet obtained, but were not far from obtaining, an entire 
success with the Danks furnace. 

Mr. H., C. Briggs, Middlesbrough, gave an account of what had 
been done by the firm with which he was connected, stating that 
they had had great difficulties to contend with, but they hoped, 
with a little more trouble, they should be able to get over the 
difficulties and make large masses from the puddled bar of a 
superior quality. 

Mr. J. Head, Middlesbrough, said that they started four rotary 
puddling furnaces a few weeks since, and had gone on pretty 
steadily, working three out of the four, For a long time the 
difficulties had been mechanical, but now he thought those diffi- 
culties had been got over, and they were now at liberty to see 
what could be done with the metallurgical difficulties, At pre- 
sent they were charging with cold pig, or pig slightly heated in 
a dandy, were working one shift only, and were dealing only with 
small quantities. It was easy to understand, therefore, that 
their success commercially was not very great. He thought what 
they had to do was to work double shift, and charge with molten 
iron. As far as his experience went, he was not inclined to think 
that the puddled bar system was going to be got rid off quite so 
easily as they at one time hoped. 

Mr. Robert Heath, M.P., who had large experience in the 
working of Danks’ furnace, stated that he had never found any 
mechanical difficulty. Not a single alteration had been made in 
the furnace from the time it was put down. By Danks’ 
puddler he produced most excellent quality of boiler plates 
at a marketable price, which left him a satisfactory profit. 
Owing to the over anxiety of Mr. Danks’ son to obtain 
a large yield, a good many “spilley” plates were produced; 
but as soon as Mr. Danks, jun., left there was never any trouble 
about “spilley.”” He was quite prepared to admit that putting 
down Danks’ furnace was a costly process ; and he did not think 
any ordinary works could be altered so as to adopt Mr. Danks’ 
plan. He himself put up entirely new works. 

The President next gave the inventors an opportunity of taking 
part in the discussion. 

Mr. Crampton said if he had only known that the discussion 
would have taken the turn it had he would have produced 
samples of iron which would have been tolerably conclusive of 
the closeness and practical homogeneity of iron made in large 
masses, In opposition to Mr. Howson, he considered it impos- 
sible to make a perfectly sound piece of iron by welding. The 
secret of dealing with large masses was to secure mechanical 

rocesses by which the mass could be dealt with rapidly whilst 
it was at a high heat ; and in that case hardly any specks would 
be seen at all. The question was, were they to go on building 
up masses, or were they to direct attention to making the solid ? 
The impression was that the solid means would in the end be 
the most economical; and he believed that by the mechanical 
process as good iron could be made from the worst Middles- 
brough cinder pig as from the best. 

Mr. Heath, M.P., differed from Mr. Crampton. His experience 
was that he could not produce as good a quality of iron from the 
common cinder pigs as from the best Swedish irons. He found 
they had to make a careful selection of pig, and to take an 
extra grey. 

Mr. Spencer considered the secret of dealing with iron in the 
mass was to deal with it directly on leaving the furnace. 

The President said the discussion had hitherto been confined 
to new fangled notions’; and he called upon Mr. James 
Kitson, jun., to say a few words for the old system. 

Mr. Kitson, of Leeds, said his experience for the last twenty- 
five years had shown that it was possible to make iron practi- 
cally homogeneous, by, in the first place, using a superior 
quality of pig and using a superfluous quality of fuel, and 
when they had got that, putting the work into it. By the 
Yorkshire process the puddler had to be checked at every heat. 
Some portion of every heat was broken up and examined 
before using it for brakes, tires, or any description of iron. The 
iron was then carefully heated to a high temperature, welded 
and hammered three or four, or even five or six times. It was 
quite possible to procure by mechanical puddling a very high 
quality of iron, and one absolutely sound ; but it could not 
done by starting with a very low quality of material to begin with. 





Mr. Edward Williams, of Middlesbrough, said Mr. Crampton, 
in the matter of the quality of pig iron, had just delivered him- 
self of a heresy, than which he knew nothing could possibly 
be more rank. It was a bold thing to do, and he did not know 
that he was wise in doing it, but he was going to confess his 
belief in that heresy. He would not go so far as to say that 
there was no iron so bad that good iron could not be produced 
out of it; but the badness must be very considerable before there 
could be failure if the trial were made in the right way. He 
believed the truth to be that wrought iron was good if pig iron 
was properly puddled. He believed it was a fact that puddling 
was worse now than it was thirty-five years ago. The cause of 
this was not the general depretiation of Englishmen ; on the 
contrary, he believed there had been an enormous improvement 
in the quality of labour at the forge; but the country had be- 
come very of work of all kinds. Labour, which thirty-five 
eri ago was very scarce, had become very plentiful, and the 

r kind of men had taken themselves away from the 
puddling, which had therefore to be done by a lower class of men 
than in former times. Ever since he had been in the trade 
puddling had been difficult, and ironmasters had been trying to 
make it easier ; and they had to discard as bad, and set aside as 
unsuitable, many kinds of iron which were just as suitable as 
others if they were well puddled. Under this state of things, 
mechanical puddling was a natural necessity. 

Mr. I. L. Bell, M.P., said that they ought to congratulate 
themselves on the existence of such an institution as the Iron 
and Steel Institute, if it were only for the light it had thrown on 
the subject of welding. It was a remarkable thing that he had 
never heard any one fully explain the nature of that process. 
Mr. Howson said the one object with the workman was to 
prevent the surface from oxidation ; and next he told them that 
without oxidation it was impossible to weld iron. His own 
impression was that the form of oxidation was not essential to 
the process itself. With regard to the use of sand in welding, 
he believed that also to be a fallacy. A gentleman of great 
experience had told him that whenever the iron was properly 
heated he avoided the use of sand, for he considered it totally 
useless, and he thereupon welded two surfaces of sheet iron 
without using any sand whatever. With regard to mechanical 
puddling, he maintained that no one could make a very good 
iron with a very bad pig; but he considered it was possible to 
make good progress in the making of iron from indifferent pigs. 
They knew very well that if more than a certain quantity of 
phosphorus was left in the iron, to a certainty they would have 
iron of inferior quality. He did not mean to say that anything 
ought not to exist in iron which might be suitable for certain 
purposes ; but if they wanted to have great tenacity and strength 
the presence of phosphorus was an insuperable bar to the 
attainment of that object. The puddling process consisted in 
the elimination of the impurity ; but there did not seem to be 
any greater difficulty in eliminating a great amount of impurity 
than in getting rid of a small amount. Mr. Bell defended the 
pig iron makers of Cleveland from the charge of making and 
sending out unequal qualities of iron; and maintained that 
when he had investigated such complaints he always found them 
to be due to the carelessness of the puddler. {n conclusion, he 
referred to the necessity that existed for a change in the nomen- 
clature of iron, and the steps that had been taken towards that 
end by the commission over which he presided in America. 

ter some remarks from Mr. Snelus, in the course of which 
he vindicated the action and honesty of Danks’ Commission, 
the further discussion of the subject was adjourned. 

In the afternoon the members visited a number of works in 
the neighbourhood of Leeds, 








ON THE EXPERIMENTS MADE AT THE CAMP 
AT ALDERSHOT WITH A NEW FORM OF 
MILITARY FIELD RAILWAY FOR RAPID 
CONSTRUCTION IN WAR TIME.* 

By Mr. J. B. Feu, C0.E. 


FIELD railways are now recognised as being amongst the most 
important appliances in modern warfare, but hitherto it has been 
found impossible to construct them with such rapidity as to be 
available for the transport service at_ the commencement of a war. 

The Crimean war was far advanced before the Balaclava railway 
was finished. The Abysinnian war was over about the time that 
the railway from Zoolla to the Koomaylee pass was completed. 
The railway made by the German army in the Franco-German 
war was not ready for working until within a few days of the fall 
of Metz, when it became useless, The railway sent out to the 
Gold Coast was absolutely useless, and the difficulties and danger 
of the expedition were much increased by want of the means of 
transport, which the railway might have afforded for the first thirty 
miles on the road to Coomassie. Consequently, the usefulness of 
field railways, to a great extent, depends upon the rapidity with 
which they can be constructed. 

The cause of the — failure of the military railways hitherto 
made is to be found in the impossibility of executing the works of 
which ordinary railways consist, such as cuttings, embankments, 
and masonry, with the rapidity necessary for laying down a field 
railway at the commencement, or even in the early part of a war. 

Our Government have, therefore, had under consideration the 
practicability of adopting some other method of construction, by 
which the difficulties hitherto experienced might be overcome. 
For this object the Royal Engineer Committee at Chatham have 
carried out a series of experiments at the camp at Aldershot, of 
— Captain Luard, R.E., and the writer of this paper had the 
charge. 

The experimental railway of a succession of timber 
viaducts, which supplied the place of earthworks, culverts, and 
bridges, and which, when the materials had been prepared, could 
be erected with great rapidity. The conditions the committee 
desired to have fulfilled in the trials were, that an engine not 
exceeding six tons weight should take a train of 30 tons up an 
incline of 1 in 50, and travel at an average speed of ten miles, and 
maximum of twenty miles an honr. The wagons were required to 
carry a load of three tons of dead weight each, and from 300 to 509 
cubic feet of bulky goods, such as tents, hay, and commissariat 
stores. A seven-ton siege gun was to be carried on two ‘ons, 
and it was to be shown to be practicable to construct one mile of 
railway per day over such ground as was selected by the committee 
at Aldershot by the labour of 500 men, 

The experimental railway was one mile in length, the gauge 
18in., steepest gradient 1 in 50, the sharpest curve 3 chains 
radius, and one of the viaducts was 660ft. in length, and 24ft. in 
height. The structure was of a simple form, and consisted of two 
beams, which were bolted to a kind of trestlework supports, which 
were sunk to a depth of 12in. and firmly fixed in the ground. The 
rails being laid on the beams completed the railway, for the con- 
struction of which no other than military labour was required. 

The experiments occupied, at intervals, @ period of twelve 
months, and the committee came to the conclusion that the fre- 
sult of the trials had proved that the above-named conditions had 
been, in every respect, complied with and exceeded. It had been 
shown that a single line of field railway, constructed on the system 
employed at Aldershot, would be capable of carrying ammunition 
and commissariat stores sufficient for the supply 
100,000 men ; that’a double line, and day and nig 
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of an army of 
t service, would 


be cay of ‘suppl an army of 300,000 men ; that a le line 
of poe a could coo over ground similar to that at Aldershot 
at the rate of two miles a day by 500 men; and that, if it should 
ever be required, it would be possible to construct a field railway 
at the speed at which an army of 100,000 men could march. 
ren — Engineer eer a pe ay meet a number of 
military an il engineers, English and foreign, were pre- 
sent at the experiments. In the course of the trials, and sub- 
re cg yet have been made in the form, materials, 
and details of the structure, by which the carrying powers and 
Se soeunay of the a have been ‘sagpengps Bowen = 
ordinary transport ship, accompanying an ex on, wo 
carry the materials and rolling stock for twelve miles of 
railway, and the Great Eastern steamship would carry from seventy 
to eighty miles, The cost of the mile of railway at Aldershot, 
with si stations, and rolling stock, was , and a similar 
railway of 2ft. Gin. or 3ft. gauge, to be worked by engines of 
10 tons weight, and wagons g loads of 6 tons each, could be 
made for abou’ £5000 per mile, the cost of erecting included. 

Although a railway made on the system above described could 
not be expected to carry the same amount of traffic as one on the 
4ft. 8hin, gauge, made in the ordinary way, it would be quite 
capable of orming the whole of the transport service for a ; awe 
army in the field, in a more efficient manner than it could be done 
by horses, at a much less cost to the country, and, in the opinion 
of mili authorities, the value of such an improved method of 
transport in war time could scarcely be over-estimated. 

A difficulty, and perhaps the principal one remaining <o be over- 
come, in practically carrying out this, or any similar improved form 
of field railway, is the necessity of incurring the expense in peace 
time of making provision for a future war, and no administration 
would willingly assume the responsibility of such increased expen- 
diture, unless it were approved and required by the public opinion 
of the country. Itis therefore desirable that publicity shon!d be 
given to the experiments already carried out by the Government at 
Aldershot, and that the subject of the best method for the rapid 
construction of field railways in war time should be fully and 
fregly discussed. 








Ruinous Errect OF PRoTEcTIVE DvuTIES IN THE UNITED 
Srates.—The New York Times, commenting on the returns as to 
the reduction of the national debt for July, says:—‘‘Some of ovr 
readers will doubtless be surprised that the decrease of the public 
debt last month is less than it was in July, 1875. The net decrease, 
or surplus of income over accruing interest and payments for cur- 
rent expenses, was 1,294,887 dols. 36c. in July, 1875, and only 
1,138,033 dols. 93c. in July, 1876. This at first sight seems strange, 
since a good deal of progress in the direction of economy has 
undoubtedly been made by the Government. The explanation, 
however, is not difficult. The restrictions imposed on foreign trade 
by our tariff are now operating most destructively on the com- 
merce of the country, and especially of this port, and are diminish- 
ing the revenues of the Government to an alarming extent. The 
receipts in July from Customs at the sub-treasury in this city com- 
pare as follows for four years:—July, 1873, 10,439,461 dols. 96c.; 
July, 1874, 9,989,078 dols. 36c.; July, 1875, 9,598,717 dols. 50c.; 
July, 1876, 7,736,280 dols. 74c. Here is a falling off of 2,700,000 
dollars in three years, equal +o nearly 25 per cent., and this in 
spite of an increase in the duties in 1875. compared with July 
of last year the Treasury loses 1,862,000 dols, at this port alone, 
and probably enough at the other ports to make up 2,500,000 dols. 
We observe that the imports at Boston from January 1 to July 28 
aggregate 20,995,000 dols., against 32,039,000 dols. for the same 
period last year, being a decrease of more than one-third. At 
Philadelphia, in spite of the Exhibition, the North American com- 
plains that ‘ vessels are obliged to come hither in ballast to carry 
away cargoes of domestic produce, because the import trade offers 
no employment for them.’ Under such circumstances it is not sur- 
prising that having lost 2,500,000 dols. or more of its Customs 
revenue, as compared with July, 1875, the treasury is unable to show 
so large a surplus for the month as it did at this date a year ago.” 

ENGINEERING IN AUSTRALIA.—It is not often that we hear of 
the cylinder alone of a large pumping engine being changed, This, 
however, has been done with much success by Mr. T. H. Thompson, 
the engineer to the Ballarat Mining am,” The shaft of this 
company was commenced in October, 1871. The shaft was sunk to 
a depth of 196ft. before any water was met with, the rock in this 
portion being very hard, free from honeycomb, and as close as bell- 
metal ; 12in. pumps were now put in, which enabled the company 
to sink the shaft to a depth of 360ft. During the time sinking 
was going on, the permanent pumping engine was being erected— 
viz., a 40in. cylinder, single-acting beam engine, which is housed 
in-with a neat and substantial brick building. The water increased 
considerably at this depth. It was then determined to put in a 
column of 18in. pumps, and they were started in January, 1874, 
when a little sinking was done; but the water increased greatly, 
and by February operations were again suspended, when the 
directors resolved to connect the 12in. pumps to the engine; and 
here a difficulty occurred. The 40in. engine was totally inadequate 
to work both lifts of pumps. The matter was referred to the 
manager for his careful consideration as to what steps he would 
advise, as there was no larger engine in the colony available. After 
investigating the matter thoroughly he advised the board to take 
out the 40in. cylinder and replace it with a 54in. one, leaving the 
condenser, air-pump, valves, and all gear in their places. The 
board adopted the manager’s recommendation, and, accordingly, a 
contract was let to Messrs. Walker and Hickman to make the large 
cylinder. It was fixed, and work commenced in June, 1874. The 
engine did its work well, and, although the water from the shaft 
was 72 deg. before it entered the condenser, the vacuum was, it is 
said, 27in. of mercury at 1517ft. above the sea level. Pumping 
went on steadily, and a little sinking was occasionally done, when 
in September more water was met with. At this time there were 
two separate columns of pumps, one 18in. and one 12in., pumping 
1400 gallons per minute, so that there was not much room left in 
the shaft for more pumps. The manager designed a double-acting 

ump, occupying as small a space as possible, but with great pump- 
ing power, This pump has several novelties. One is a new pattern 
of piston. It is solid, with annular s round it. In those 
spaces were first put wooden rings of a peculiar construction. 

utta-percha rings, mixed with brass filings, were then put in, 
which answer admirably, and are less expensive. Theplant now con- 
sists of five large boilers, four steam engines—one 12hin., oue 
20hin., one 24in., and one 54in. cylinders, besides pumping and 
hauling gear. Pumping arrangements are as follows :—One 7 
draw-lift, and two 18in. plungers, one 12}in. draw-lift, two 12in. 
lungers, one 184in. draw-lift, and a double-acting pump equal to 
8in., which makes three columns of pump from top to bottom, 
viz_, two 18in, columns and one 12in, column, in all eight pumps; the 
whole of the pumps work 8ft. stroke. The weight of the whole of 
this machinery, including pumps, &c., is up of 450 tons. The 
whole was again started in January, 1875, and a little sinking was 
done now and then with the men it was necessary to keep locking 
after the pumps. Scarcely anything was done but pumping in this 
year, en the heavy body of water was first met with it roz2 in 
the shaft over the draw-lift and bottom plungers, when the engines 
were standing. At this critical time the shaft was never left, but 
a man was always in attendance, as the least thing going wrong 
would have involved a great expense unless put right before the 
water had time to rise, Steady work had its result; the water 
soon decreased, that is, so far as rising in the shaft ; now it does not 
rise so high by nearly 70ft. as it did when first met with, proving that 
it is simply a question of time to drain it absolutely dry. The 
greatest quantity pumped per minute was 2800 gallons. The 
company are now only yuneing 2 little over 1800 gallons per 
minute. The whole of this vast body of water came out of layers 
of honeycombed rock, bee 4 open, and all in about 8ft. (vertical 
tion of shaft). The shaft is now sunk 7ft, below the water, and 





* British Association, Section G. 





the rock is close and hard. 
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STEAM GENERATORS AT THE PHILADELPHIA EXHIBITION. 


(For description see page 198.) 
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PARIS.—Madame Boyveau, Rue de la Banque 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. TwieTmMeyErR, y - 

NEW YORK —Txe Witmer and Rogers News Company 
81, Beekman-street. 

















TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that of inqui 





these instructions. 3 p 

*,* We cannot undertake bane hy or manuscripts ; we 
must therefore request correspondents copes. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, P 

G. C.—Apply to the Reading Ironworks Company, Reading. 

Y. F.—No drawing of the retort you describe has appeared in THE ENGINEER. 

DravGntsman.—Binns’ is one of the best treatises on drawing that we can 
recommend, 

J. F. (Holloway).—Other things being equal, the iron boiler will withstand 
nearly twice as great a pressure as the copper boiler. 

Goons Wacons.— We are requested to state that the wagon illustrated in our 
impression for Sept. 8th has been specially designed for the Welsh coal 
trade. The falling end door 1s used for tipping at the staithes. 

Sunscriper.—You can obtain a copy of any specification you want, by 
stating the name of the inventor and the date of the patent, from the Great 
Seal Patent-office, Chancery-lane, London. The price varies with the 
dimensions of the specifications, but it seldom exceeds a couple of shillings. 

E. R. D.—(1) You can cut beech in autumn as soon as the leaves have fallen. 
(2) It is next to impossible to prevent planks of white beech from warping, 
twisting, and splitting. In some cases immersion for a i le peri 
will prove of service. (3) Yes. (4) No. Your saw is evidently too small 
in diameter, and is driven too fast. (5) A fan would be of service if used as 


you propose. 

W. D.—Bridges intended to withstand floods are usually built on cylinders, so 
that the smallest possible resistance may be offered to the water. Whena 
different system of construction is adopted, as, for example, stone arches, it 
is a good plan to contract the area of the stream just below the bridge by 
dams or piers, which, by backing up the stream, leave the bridge in com- 
paratively still water. 





SUBSCRIPTIONS. 

Tar Enorerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, bé supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0148. 6d. 
Yearly (including two double numbers)... .. «. £1 . 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tie ENGINEER is registered Jor transmission abroad. 

Cloth Cases for binding Tre Exatneer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enaineer can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 87, 88, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates, Subscribers paying in advance at the 
following rates will receive Tuk ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France (Paris only), Germany, Gibraltar, India, Italy, —. al 
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pe woe West Coast of Africa, West Indies, China, via South- 
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tisement measures an inch or more the charge is ten shillings per inch. AU 
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*,* Letters relating to, adverti. ts and the publishing department of the 
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other letters to be addressed to the Editor of Tuk ENGineEsgR, 168, Strand. 
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OUR TELEGRAPH SYSTEM. 

TueE public know little or nothing of the great telegraph 
system which ramifies through the British Isles, except 
that messages are transmitted with promptitude and accu- 
racy at moderate charges; while those who are a little 
better informed are aware that not only is the system self- 
supporting, but that, on the whole, the purchase of the 
telegraphs by the State was a good speculation. When a 
concern pays its way and leaves a fair profit at the same 
time that it gives reasonable satisfaction, men are slow to 
attempt to improve it ; and the fact that excessive modi- 
fications should be proposed in its mode of operation 
may be taken as fair evidence that modifications are very 
much needed indeed. Fair seeming as the telegraph 
system of this country may appear, it has long been known 
by.those behind the scenes that its perfections exist in 
theory only. The fact that it works well is only a proof of 
the enormous capabilities and great popularity of an insti- 
tution which is really very heavily weighted. The internal 
defects of administration in the various telegraph de 
ments had become so prominent that they could no 
longer be overlooked by specially informed members of 
Parliament, and on the 31st of March, 1876, a select com- 
mittee consisting of seventeen members was’ appointed to 
inquire into the organisation and financial system of the 
Telegraph Department of the Post-office. This committee 
examined a very large number of witnesses, and sent in 
their report on the 13th of July. It was ordered to be 
mea on the same day, and has just been published. 

he report is little more than a continuous record of mis- 
management; almost every paragraph points out a defect, 
and we rise from its perusal lost in wonder that with so 
defective an administration the telegraph system should 
perform so well, and with the conviction that under fairly 
decent management it is capable of doing very much more 
work than it has ever yet accomplished. 

The principal defect in the organisation of the Telegraph 


of official positions. It thus happens that there are officers 


| who can a say what their duties are, while others, 
we 


who know enough what they ought to do, find that 
they have no time to do it, being continually occupied in 
ing reports, &c., which could be done just as by a 
clerk. Everything is split up into departments. Thus, 
for example, the ‘ intelligence department” is a distinct 
affair from the “special arrangement branch,” although 
both have to deal only with press telegrams ; and there is 
yet another department for private wires. In the opinion 
of the committee, all these should be massed into one. The 
“ engineering division,” again, we are told by the committee, 
is both costly and complicated, Its main purpose is to main- 
tain existing lines on roads, to make extensions, and to 
keep in order the lines, instruments, and batteries within 
the United Kingdom. The lines on railways, be it 
observed, are kept up by the companies, the engineers of 
the Tel hh Department only*exercising a general super- 
vision. e department has to look after 63,000 miles of 
road wires and 12,000 instruments. We agree with the 
committee that it is impossible not to be struck with the 
unrecessarily large force maintained for these purposes. 
‘The old oegrans companies had 534 persons to look after 
80,000 miles of wire and 10,000 instruments, while the 
Post-office now employs 590 persons to do less work. A 
simple rule of three sum will show that if 534 persons 
sufficed for the maintenance of 80,000 miles of wire, 421 
men should suffice for 63,000 miles. From which it would 
appear that more than 100 men too many are now 
employed. The cost of the department in salaries and 
wages now amounts to £110,000 a year, or not far short 
of £2 per mile per annum. We have all heard of the 
armies of petty German States in which there were more 
officers than privates. We have an example of very nearly 
the same thing in the fact that every divisional engineer 
has under him on an average five superintendents, every 
superintendent two and a-half inspectors, and every in- 
spector three and a-half line men. The general result is 
that no fewer than 248 officers are employed to superin- 
tend 350 linesmen ! Absurdity does not end here. The 
engineer department employs ninety-four clerks writing 
reports which are never read, and transacting other busi- 
ness whick is only rendered necessary by the defects of the 
system. The old defect of Government departments, the 
sendingin of “requisitions” for everything, exists in full force. 
Even the divisional engineer has no latitude allowed him. 
He cannot spend more than 30s. a week on labour without 
a special order from head-quarters. The head office issued 
last year 465 orders for labour alone, and of these only 
136 were for sums above £10. It is not wonderful that 
under such conditions an enormous staff has to be kept at 
work, dealing with estimates, records, checks, and ledger 
entries, The clerks alone cost over £13,009 a year. It is 
roposed that in place of one engineer-in-chief there shall 
ak three—one in charge of scientific operations, one having 
charge of stores and accounts, and one to deal with the 
executive organisation ; that instead of seven divisional 
engineers there shall be one ; while the thirty superinten- 
dents shall be reduced to ten, the seventy-eight inspectors 
to sixty-three, and the provincial clerks from fifty-seven to 
twenty-nine. The committee very wisely suspend their 
judgment on the merits of a proposal which, as it in- 
volves the employment of three distinct heads of depart- 
ments, has very little indeed to recommend it. 

The great defect of the system, one long since made a 
ground of complaint, is that the senders and receivers of 
messages have no technical information whatever. They 
are totally ignorant of the most rudimentary facts con- 
nected with electrical science. They are consequently 
utterly unable to correct even the most trifling fault in a 
telegraph instrument or in a battery. We need not stop 
to point out what the consequences are. It is not remark- 
able that an a sadam of engineers must be main- 
tained when it may be necessary to send a man ten or 
twenty miles to do, perhaps, five minutes’ work, which 
could be performed by the telegraph clerk on the spot if he 
possessed a little information. Of course there are excep- 
tions, but the Post-otfice has not provided the exceptions ; 
they are self-taught men, and they are more likely to get a 
reprimand for effecting a small repair,than anything else. 
But the evil does not end here. ‘The clerks who do the 
work very often mechanically, and without scientific 
knowledge of the instruments they use, have hitherto 
had no motive to acquire an intelligent knowledge of 
their work. The engineering staff is not recruited from 
their ranks, and no career is offered to the working 
clerks of the offices. Hence there is neither uniformity, 
efficiency, nor economy in the offices throughout the king- 
dom.” It is proper to add that the Government appear 
to have resolved some time since to remedy this defect, 
and they have appointed Mr. Baines as Surveyor-General 
of Telegraphs, with that object. But no one can tell what 
Mr. Baines’ duties are. From his own evidence it would 
appear that he has nothing to do but “look round,” as the 
Americans say, and write reports. The committee point 
out that in India much benefit has been derived from 
educating those in charge of telegraph instruments both 
in the science and practice of telegraphy, and there can be 
no doubt that pa 4 good would Ee dens if all ee 
clerks of any standing were compelled to pass a moderate 
examination in electrical science. It need not be a general 
examination, or one that would deter candidates. e feel 
certain that the Post-office authorities would have no 
difficulty whatever in getting very good men indeed if 
only they saw that an y. og would be made for the 
display of natural abilities. Nothing of the kind is 
available now. Once a telegraph clerk, always a telegraph 
clerk. It is to be regretted that although thercommittee 
point out abuses wit ae sparing hand, they have been 
extremely slow to — improvements. Possibly the 
subject was too large for them, and they rested content 
with the manifestation of a desire to do better in future 
on the part of the heads of the departments who were 
examined. 

The committee consider at length ions for im- 





Department appears to consist in the minute subdivision 


ving the public service, but we cannot find that they 
see hove ...uch light on the matter. The questions of 








second-class sixpenny messages, express messages, &c. &c., 
are discussed, but the committee have little to recommend 
except that senders of telegrams should pope ots sign their 
names, and that the addresses of senders should only be 
transmitted under exceptional conditions. 

The financial position of the department is fully dealt 


with. Here, in, we find traces of very gross mis- 
management. estimated cost of buying up the 
existing telegraph lines was £7,000,000, but the actual 


expenditure reached £9,357,000, to which some further 
sums have to be added, bringing the whole capital account 
to £10,071,356. “The committee have not received any 
full and satisfactory explanation of these great differences 
between the estimated expenditure of 1869 and the actual 
expenditure incurred up to 1876.” Our readers will 
not be surprised if we hesitate to attempt to’ supply 
the information which the committee eel not obtain. 
We may state, however, that it is by no means certain 
that the capital account even up to the present can be 
considered as absolutely closed. We turn with pleasure 
from a very disagreeable aspect of telegraphic affairs to 
one which is eminently satisfactory. There can be no 
doubt that our aaa system is prospering ; its vitality, 
indeed, is enormous. hen the lines were taken over by 
the State some six years since the number of annual mes- 
sages sent was 6,000,000; now it is 20,000,000. The 
expenditure has increased, however, in a greater ratio. 
Thus, in 1869-70 the revenue was £100,000, while the 
working expenses were £62,273. In 1875-6 the receipts 
were £1,250,379, but the expenses were £1,031,960. This 
is no matter for wonderment. Indeed, after what we have 
said concerning the wasteful method in which the affairs of 
the de ent are managed, we cannot help congratu- 
lating the Government that they have made any profit at all. 
As regards the means to be adopted in reducing working 
expenses, the committee are very brief but tolerably 
explicit. They advise that the provincial telegraph office 
should be the unit of administration, and that districts 
should be superintended by local surveyors and not by 
central officers of a separate engineering department. 
Figures are then given to show that expenses vary in a 
way which is unaccountable, unless mismanagement is 
assumed, Thus Birmingham sent last year 14,000 more 
messages than Dublin, Sut Dublin costs £9184 a year 
more than Birmingham. “ These figures are only explicable 
on the supposition that there must have been a great 
redundancy of clerks in one place, or an unnecessary in- 
crease in other places. It is by a rigid examination of 
anomalies such as these, as well as by increasing the capa- 
city of the wires and working instruments, that the com- 
mittee expect the provincial surveyors and the Surveyor- 
General may produce great economy in the working ex- 
penses,” 


THE EIGHTY-TON GUN. 

Tue 80-ton has completed its present course of 
firing at Woolwich. It has given results at least equal to 
what were expected. It has displayed a muzzle energy of 
about 27,000 foot-tons. It has stood admirably as to its 
metal, and even the carriage, exposed as it has been to 

at contorting strains as the gun was raised higher on 
it, has acquitted itself thoroughly well. The gun has been 
fired with calibres hema gradually from 14:5in. to 
l6in., the present size of its bore throughout. We are 
shortly to pass on to the more interesting programme 
about to be carried on at Shoeburyness. The number of 
foot-tons energy or the velocity of a projectile has great 
significance to the artillerist, but the actual thickness of 
iron plate that it penetrates has a meaning to everybody. 
We are glad to say also that the trial will not be made on 
a rotten old target, whose results as to penetration, we are 
told, are to be received with reserve, like our old friend 
“No, 33,” which has been ‘patched up and strengthened 
with front plates in various ways on various occasions. 
The 80-ton is to have, as it deserves, a new sound 
structure to perform upon. . This, we believe, is to consist 
of four plates 8in. thick each, with layers of teak between 
Gin. thick. The gun was originally directed to be 
designed so as to be capable of piercing 20in. of iron at 
1000 yards range. Although more powerful than this, 
the 32in. target will certainly be sufficient to exhaust 
its full effect at the shortest range. 


Our present business, however, is not with the trial, 
which will come in good time, but with the question of 
transport of this gun as a representative of the heavy 
ordnance of the future. The weight of the gun is about 
80 tons, that of its carriage over 38 tons. It is clear 
that to lift and move such heavy masses special means 
must be provided. The gun is designed for the navy, 
nevertheless the presence of similar guns in our land 
armaments must be looked for before long. If the neces- 
sary means do not exist at Shoeburyness, we can hardly 
expect to find them anywhere. The fact is that a special 
crane had to be erected at Woolwich itself to take 80 tons 
weight so as to enable the gun to be embarked from the 
T Pier. In THe Enaineer of September 24th, 1875, a 
description and figure was given of the carriage constructed 
for the gun to enable it to be transported and fixed on a 
railway without dismounting. This has answered per- 
fectly well in the Arsenal, and is being used again for 
transport to Shoeburyness in the following way :—A 
special barge—the Magog—has been constructed by Mr. 
Surridge to take the gun on its carriage on rails which 
run from bows to stern. The barge, on arriving at Shoe- 
buryness, is fixed at the extremity of rails running from 
the pier to the firing position, so that the gun on its 
,carriage runs off the barge along the line to its destination. 
To enable this to be done, the bows of the barge are made 
to be like lock gates, so as to allow of the connection of 
land and barge rails, and the egress of the gun and carriage. 
The bottom of the barge is flat; the strength is greatest in 
the centre where the gun rides. At the bows there is 
enough strength to allow the gun to travel over the boat 
end when the latter is firmly supported below. At Shoe- 
buryness a frame of wood, which might be termed a grid- 
iron, with timbers running longitudinally, has been erected 
at such a depth in the water that when the barge lies on it 


















































































208 


THE ENGINEER. 


Sepr. 22, 1876. 








the rails of barge and pier may be t to meet accu- 

rately by means of shifting —~e of rail, with which the 

junction is effected. The is brought over the grid- 

iron at high tide, and then plugs in her bottom removed, 

and she is allowed to sink and ground in the desired 
ition. 

‘The cost of Mr. Surridge’s barge is, we believe, about 
£250), and that of the gridiron £900, and the plan has 
been severely criticised. It has been said that Mr. Dale 
Napping’s sangre bring bricks from the adjacent Shoe- 
buryness brickfields to the extent of over 140 tons, which 
is the weight of gun carriage and rails; that the erection 
of the gridiron frame was unn , and the barge cost 
twice as much as an ordinary one. That some better plan 
might have been devised is undoubtedly conceivable. The 
suspension of the gun on a structure fixed between two 
barges is probably the best. At the same time we have 
not heard of one that is to be preferred under the circum- 
stances. To argue because a load of bricks can be gradu- 
ally removed without straining a barge, that therefore a 
weight of 120 tons can be run en masse over the end of a 
barge on to the land, is to show a want of understanding 
of the conditions of the problem. It is to be remembered 
that if this gun and carriage by any means slipped and 
descended lower than was intended, there exists no ordi- 
nary means for lifting them again. The ingenuity of our 
School of Gunnery would be tried severely to arrive at some 
application of wedges or other expedients to perform an 
unprecedented task ; and who shall say the injury that the 
carriage might suffer from contortion? As this gun may 
perform the journey repeatedly, and as it is probably only 
the first of a family of guns, the arrangement appears to 
be, on the whole, a safe and reasonable one. The energies 
of the School of Gunnery have been sufficiently displayed 
in the hauling of the gun and carriage up a slope of one 
in twelve, without testing them by operations which 
involve extreme danger to the carriage, and in the case of 
injury, enormous expense and delay. We have discussed 
this in detail with a view to its bearing on the question 
of the future transport of such pieces of ordnance. The 
erection of gridirons and rails laid on concrete to 
the water’s edge is, doubtless, a serious undertaking 
to contemplate for every port where such a gun 
may be sent. What is the alternative? The carriage has 
been made to run on any narrow gauge line, and the 
bogies enable it to turm any curve. The question is 
whether our lines can carry such a weight as 120 tons 
resting on two bogies with six wheels each whose centres 
are scarcely more than ten feet apart. The weight is 
greatly in excess of anything that is contemplated. The 
heaviest goods train engines fall very far short of it. The 
gun carriage has in its favour that it might be drawn 
slowly along at any pace that enabled it to keep clear of 
the ordinary traffic, and some allowance might be made 
it, because its transit on the line would be an event hap- 
pening very seldom. Whether under these circumstances 
any engineer would guarantee that his permanent way 
would take it, is a question. At all events, some less pre- 
carious means would have to be devised to enable us to 
reckon on the railway lines as a means of transport to any 
desired station. The design of a carriage to transmit the 
80-ton gun and provide for its being fired without the 
supply of cranes capable of carrying 80 tons weight, is the 
problem to be worked out—a problem which has been 
spoken of, and may before long be proposed for practical 
solution. 


A SHUNTING PROBLEM. 


In the United States, brakesmen or, as we should call them 
here—although not with strict propriety—guards, have to pass 
an examination before they are promoted from the lower grade 
of “assistant” to the higher grade of “head” brakesman. These 
men are often called upon to perform duties which scarcely have 
an analogue in this country. The questions put to them during 
their examination are very practical, and well calculated to pick 
out the most competent men. An example will interest our 
readers perhaps. Two trains, A a passenger train, and Ba 
freight train, are proceeding in opposite directions on a single 
tine of rail ; A consists of six cars, an engine and tender, B 
consists of twenty wagons, an engine and tender. Arrived at 
what should be the crossing station, they find that the crossing 
is only long enough to hold an engine and tender and four cars 
or wagons, How is the crossing to be done? In working this 

roblem our readers may find some amusement, which will not 
lessened by the circumstance that such traffic conditions occur 
constantly in the United States. The interest of the problem 
would obviously be lost if we gave its solution. We have no 
doubt some of our correspondents will do like the brakesman to 
whom it was put, and “ worry it out somehow.” 


A RAILWAY ACCIDENT EPIDEMIC, 


Ir would appear to be impossible at any time for one railway 
accident of any moment to happen without a number of others 
of more or less account immediately following. The truth of 
this not very trite observation has often been demonstrated, and 
is not now less forcible than at any former period.. When the 
Abbott's Ripton calamity occurred it was a noticeable fact that 
immediately thereafter other accidents in various parts of the 
country of.2 somewhat similar description took place. The same 
state of things prevailed about the time of the smash up at 
Wigan, and also immediately after the Mannel Junction accident. 
Last week again there would appear to have been what the 
newspapers are pleased to call “a railway accident season.” At 
Hatfield, on the Great Northern main line, on Saturday morning, 
the newspaper express, consisting of some thirteen or fourteen 
carriages and vans, ran off the rails whilst proceeding at fully 
sixty miles an hour, owing to the crank axle of the engine 
breaking. The locomotive first left the rails and then several of 
the carriages toppled bodily over, but as there were, fortunately, 
very few passengers, nobody was seriously hurt. Next day, near 
Liverpool, the engine of a train which was leaving for South- 
port, in passing over a part of the line which was being repaired 
by the platelayers, jumped off the rails and turning over on 
its side killed the fireman, seriously injured the driver, and 
severely shook the passengers in the train. These were coin- 
cidences worthy of being noted. Then again on Saturday a 
bale of goods fell off a goods wagon in Kilsby tunnel, and foul- 
ing the other line caused the break down of a succeeding goods 
train in such a disastrous way that the tunnel was completely 
blocked for many hours. On the same day and at about the 





same time, at Mirfield, near Huddersfield, an almost similar affair 
occurred in a tunnel, causing great delay to the traffic. Then at 
Barnsley the other day a number of 
down a steep gradient, but were fortunately turned off the main 
line into a siding and allowed to smash themselves up. This was 
paralleled only afew days later at Mullingar, in Ireland, with the 
exception that in the latter case the runaways pitched into a 
stationary train and caused the serious injury of a drover who was 
a passenger. We might very well cite a score more cases, which are, 
in most respects, fellows to each other, but it is patent to every- 
body with any observation that there is a peculiar similarity in 
the individualities of these periodical epidemics, which is, to say 
the least of it, curious, and worthy of being much more minutely 
analysed than has been done in this brief statement of a few 


leading facts. 
DEFECTIVE MACHINERY. 


A serious charge hangs over the heads of the officials of the 
Moat Colliery, near Tipton, Squth Staffordshire. A short time 
back three sinkers whilst repairing a shaft were killed at this 
place, which is part of the concern owned by the Tipton Green 
Colliery Company. The accident arose out of the state of things 
hereafter described. On Monday last there was a nine hours’ 
sitting of the coroner and jury to investigate the facts. Barris- 
ters and solicitors were there, together with the Government 
inspector of mines, and civil and mechanical engineers who had 
been retained to report upon the machinery. The certified 
manager under the terms of the Mines Inspection Act was Mr. 
Elijah Davies. Upon being appointed he made an inspection of 
the whole concern, in which he included the machinery, and, 
taken as a whole, he says that he regarded them as in “good 
working order.’’ The immediate control of the machinery was 
in the hands of Mr. William Jackson as the colliery engineer. 
With him the certified manager was satisfied. Mr. Henry J. 
Marten, C.E., examined the machinery and reported upon it in 
connection with the evidence relating to the accident. On behalf 
of the coroner Mr. Josiah Davies, M.E., had likewise examined the 
machinery. The following abstract of his evidence will be read 
with interest :—No sufficient mechanical contrivance or screw 
within the meaning of the Act of Parliament was provided to 
prevent the four feet crown wheel being drawn out of gear with 
the pinion. A piece of hard wood in the shape of a wedge had 
been used. This he regarded as “ most dangerous and insecure.”’ 
The wedge was likely to be thrown out by the jarring of the 
machinery, or by coming into contact with the arms of the four 
feet crown wheel. A sliding carriage, provided with a strong 
screw sufficient at any time to withstand any strain by the pull 
of the chain, should have been provided. Further, it was ques- 
tionable whether the carriage foot was screwed down at the time 
or previous to the accident, for the spanners used for the purpose 
did not fit the nuts, nor could the carriage be properly screwed 
down. The men, he had no doubt, lost their lives through the 
cog-wheels coming out of gear, and so causing a run. The flat 
chain then either broke or became disconnected, and the result 
was that the cage with the two men in it violently descended the 
bye-pit shaft, a distance of 200 yards, The chain followed 
them, and carried them some thirty yards under water. Nor 
was the brake in good order. Lastly, the winding gear was 
unsafe. There was no indicator to show the position of men in 
the shaft; no signal bell; and the brake and its levers were 
powerless to prevent a run, and they were sadly out of order. 
The whole machinery and engine were not in a fit state fur men 
to risk their lives in ascending or descending. With these facts 
before them, the jury at ten at night retired to consider their 
verdict. At eleven they returned a verdict of manslaughter 
against Elijah Davies, the certificated manager; against William 
Jackson, the colliery engineer; against Joseph Sheppard, the 
working engineer; and against George Price, the engine tenter. 
All four were thereupon committed for trial at the assizes, but 
were admitted to bail. The case being sub judice, our duty is 
limited to a simple record of the facts. Need we say, however, 
that they should be lesson enough to men who but rarely com- 
prehend what are their responsibilities under an Act whose 
meshes are so small that they allow neither big people nor little 
to escape onerous responsibilities ¢ 








EXPRESS ENGINE, GREAT WESTERN RAILWAY. 

At page 202 we give a sectional elevation of the new express 
engine on the Great Western Railway. The principal dimen- 
sions are as follows :— 


Boiler : ft. in. 
Length, Lowmoor iron .. oo oe os oe o 300 6 
Diameter, inside .. oo oe ee ee os - £3 
Thickness of plates oe ee oe oe es o © 
Do. of tube plate.. 0 
Angle iron .. oe ee ee oe oe oe - 4 
Diameter of rivets oe os oe oe oe eo 8 
Distance of centres ee ee oe 0 
Number of stays, 7; diameter 0 

Outside Fire-box : 
Description—Lowmoor iron .. 
Length, outside .. ° 
Breadth, do... o¢ 
Height above boiler—flush 
Depth below do. .. ae 
Thickness of plates 
Diameter of rivets 
Distance of centres ° 
Number of stays, 2; gusset 
Distance of copper stays apart 
Diameter .. oe ee ee 

Inside Fire-box : 
Description—Copper .. oe ee ee oe oe -- 
Length, outside .. oe se oe oe oe e- 5& 9} 
Breadth, do. os oo wo os ee 1, pa 
From top of box to grate - oe ee oe - 5 9 
From bottom of box to top of grate oe ee o O08 
Side water spaces 
Frontdo. .. Sin. at top, 2}in. at bottom. 

Back do. .. 

Thickness of plates—Back plates, ,9-in. ; lapping do., }in. 

Do, of tube plate— jin. at top, fin. at bottom. 

Fire door .. os oe - - oe ee 1 

Number of stays, 104; vertical stays, diameter .. « © 

Number of bolts in each, —; diameter .. ee oe 
Number of fire-bars, 44; distance apart .. ao © | 

oo oe oe ee oe 0 
01 
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Diameter of rivets 
Distance of centres... - 
Area of fire-grate, sq. ft. ee on ee oe os 
Superficial area of box, sq. ft.. oe ee oe + 133 0 
— of steam pipe, inside ee oe ee .». 2 «& 


al iés ee v8" obs snsaoen Cae 
Diameter outside.. ee oe - oe oe - 0 
Distance of centres, 2}in. vertical, 2in. horizontal. 
Number, 15 wire gauge oe oe os os - 
Number, 250 my ee oe es os ee oe _- 
Sectional area, sq.ft. .. be - on - --1145'5 0 
ee oe ft... _ oe ee 5 0 
Total Heating Surface—Smoke-box : 
Description—circular .. ee oe 
Length, outside .. on se 2 
Breadth, outside .. oe os 5 
Depth below boiler ee oe ee os oe 8 
Thickness of plate ee os ee ee eo ee 
0 
0 


bes : 
Description, iron.. 
Length .. 


Diameter of rivets oe ee oe ee oe 
Distance of centres... os oe oe oo 


wagons broke loose and ran |° 





Tieuneten, taper .. Fs oe -  Ift. din tol 6 
Height of top from rail.. oe ° 


eo w6 oo « ae 7 

Thickness of plate oe es oe eo i 
last Pipe : 
Description—cast iron .. ee os oe ee _ 
Diameter at top, inside.. ae od oo 0 5} “s 

Do. bottom... oe a) os oo ee 1 5x93 
Height oe» oe ee oe oe ee os ose ae 
Injectors, two No.8 .. on oo ee oe a _ 
Safety Valves : 


Description—brass, 1 lever 1 lock 
Centres of valves. . ee we ee 
Centres of levers, 3J-in., 2ft. 8}gin. 

(Zo be continued.) 
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THE THUNDERER.—At a meeting held at Portsmouth 
on Friday, it was resolved:—(1) ‘‘ That it is desirable to raise a 
monument in memory of those who lost their lives by the — 
sion on board her Majesty’s ship Thunderer, on the 14th of July 
last, and that it be erected in some eonspicuous place within the 
borough of Portsmouth, hereafter to be decided upon. A suitable 
slab, bearing the names of all who were killed, to be placed over 
the graves of the two officers that unite the lines of graves.” (2) 
“That the undernamed form a provisional committee for carrying 
out this project and to receive subscriptions:—Captain C. L. Wad- 
dilove, R.N., president; Mr. J. Oliver, R.N., Chief Inspector of 
Machinery; Mr. M. Kidd, R.N., Chief Engineer; Mr. Robert 
Humphrys; Mr. Charles Stokes; Mr. Joseph Dingle; Mr. W. B. 
Robinson, Chief Constructor; Mr. W. H. Steil, R.N., Chief Engineer; 
Mr. J. H. Heffernan, R.N., Chief Engineer; Mr. Joseph Wilkins; 
Mr. James T. Fora; Mr. John E. Turner, RN., Engineer, secre- 
tary.” (3) “That Mr. Richards, cashier of her Majesty’s Dockyard, 
be requested to act as treasurer.” 

THE BROOKLYN BripGE.—The Stars and Stripes floated from 
the two piers at East River Bridge yesterday, August 19th, and the 
event in honour of which they were unfurled was the stretching 
of the two first wires across the broad space to be spanned by the 
big bridge. By a slim chain the two cities are at last united 
through the piers of the Brooklyn Bridge. The City of Churches 
was the base of operations. The needed preparations for this 
union have been in progress for several days. Everything being 
at last in readiness the work of running out the first of the wires 
commenced at nine o’clock yesterday morning, under the immedi- 
ate supervision of chief engineer Martin and Mr. Farrington, the 
master mechanic. To witness the work in hand, which has been 
the subject of so much curious inquiry for some time past, crowds 
gathered about the bridge piers on both sides of the river and clam- 
bered to advantageous positions on vessels lying in adjacent docks. 
One end of each of the wire ropes which were then to be stretched 
across the river had been previously carried over the Brooklyn pier 
and drawn over the intervening housetops to the top of the 
Brooklyn anchorage, where they were firmly secured. Nearly 
3000ft. of each rope lay coiled at the foot of the pier. The ropes 
are three-quarters of an inch in diameter, of twisted chrome steel 
wire strands, capable of sustaining 18 tons to the foot. One end 
of the rope, which is named the ‘‘ traveller ” or ‘ working rope,” 
was placed on a scow which stood ready to be towed to the foot of 
the New York pier. The cable was so placed on a frame that as 
the scow moved towards New York it was unwound by the strain 
from the Brooklyn side, where its end had been fastened. The 
scow with this coil of wire rope on it was towed across in eight 
minutes, the rope meanwhile being paid out and sinking to the 
bottom of the river as fast as it was unwound, At the New York 
side it was made fast to the dock, and what remained on the reel 
was removed from the scow to the wharf. The New York end was 
then hoisted over the pier by means of a stationary engine of 
15-horse power which stands on the dock a little back of the pier. 
This engine works ordinarily at the rate of fifty revolutions per 
minute, so that there was not much time lost in getting the cable 
over the pier. It was brought down on the other side and attached 
to the drum worked by this engine where it was held in readiness 
to be hoisted at a given signal. Asa precautionary warning to 
passing vessels, a gun was fired at about half-past ten o’clock, but 
the traffic on the river was so brisk at this hour that the work of 
hoisting the wire could no be proceeded with immediately. For a 
full hour the crowd that had assembled to witness the preparatory 
step to the permanent union of the two cities were compelled to 
wait. But this did not wear out their patience, and the delay only 
increased their numbers. Another gun, fired at twenty-five minutes 
past eleven o’clock, was the signal for cutting the rope that tied 
the slack wire to the dock at Brooklyn. It also served to notify 
captains of approaching craft that the work of hoisting had actually 
commenced. Immediately after this gun was fired the stationary 
engine near the New York pier was set going at its briskest rate. 
With the force of its rapid motion the rope soon swung clear of the 
New York dock, and then rose steadily hom the bed of the river, 
watched with eager attention by the mass that had assembled at 
and about the piers. In less than three minutes it was clear of the 
water, and in about two minutes more it stretched across from pier 
to pier at an elevation of more than 200ft. above the water level, a 
thin spidery thread, but greeted, nevertheless, by the vigorous 
cheers of the assemblage. This event in the bridge’s history 
occurred at thirty-nine minutes after eleven o’clock a.m. The 
second rope was towed across to the New York pier in a manner 
precisely similar about two o’clock in the afternoon, and was hoisted 
in presence of another large crowd at about half-past three o’clock, 
the work of raising it occupying just five minutes from the time the 
signal was given to start the engine. The next thing in order now 
will be to splice the ends of these working cables, and form with 
both an endless chain which is to be used for future operations, 
By the aid of this endless chain—the engagement ring in the mar- 
riage preparations of the two cities, now fairly on the way to 
become one—seven other a are to be carried from pier to pier 
before the actual work of laying the wires that are to form the 
cables for the bridge proper canbe commenced. Seven other cables 
with which to form a foot bridge and “cradle” supports for the 
workmen. The manner of construction and arrangement of the 
foot bridge and ‘‘ cradles” have already been noticed in the Herald. 
After the stretching of the first wire the writer clambered to the 
top of the Brooklyn pier, undertaking a task which, though some- 
what exhausting, is fully compensated for by the splendid view 
afforded. When it is considered that one has to climb upwards of 
thirty flights of winding stairway, the toil of the ascent on a close 
August day can readily be imagined ; but all this toil is instantly 
forgotten when the picture from the summit spreads out at one’s 
feet. The buildings of both cities look dwarfed beneath the over- 
topping height of the tower; the streets seemed narrowed down to 
lanes in Brooklyn and to mere pathways in New York. The view 
of the river and the bay, with their islands and the restless minia- 
ture-looking craft that dot their surface and flit restlessly to and 
fro, with the great mass of low-lying buildings, makes an extremely 
fine picture. What a splendid set ot photographs could be obtained 
from this point! Doubtless some enterprising photographer will 
seize the chance. When the first of the working ropes was hoisted 
the passengers of all the passing ferry-boats gazed steadily and 
curiously at it on their trips toand fro. It was an object of interest 
to many thousands of people yesterday. It will doubtless continue 
to be until the further progress of the work furnishes a fresh object 
for their wondering gaze. This will probably be two weeks from 
this time, when, it is said, the first of the cables for the foot-bridge 
will be run across, After all preparations shall have been com- 

leted, the working rope erected yesterday will be set on its tri 

‘or the laying of the cables proper. These will be laid in single 
wires, 6270 of which go to each cable. When these single wires 
have been lowered to their br sapmap they will be compressed into 
a cable form, and so secured by a single wire being wound around 
them, and their ends being made fast to the anchor braces placed 
for them, and the remaining masonry will be built up about them.— 
New York Herald, 
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THE BRITISH ASSOCIATION. 
(From our own Correspondent.) 

Onty three of the sections held meetings on Saturday, 9th 
September, most of the members of the Association being away 
taking part in the various excursions. In the Mathematical and 
Physical Science Section, over which Sir William Thomson pre- 
sided, the subjects dealt with were, for the most part, of a severely 
technical character. 

Professor Young occupied the chair in the Geological Section, 
where Mr. C. E. de Rance, F.G.S., read the second report of the 
committee, “On Underground Waters; of the New Red and 
Permian Formation of England.” The report stated that since 
the last meeting of the Association the committee had obtained 
a large amount of valuable information, especially as to the deep 
wells of Liverpool, Birkenhead, Nottingham, and Birmingham. 
An interesting feature in the borings made at Rampside, near 
Barrow-in-Furness, was the presence of petroleum oil in the 
Yoredale rocks, near the bottom, which caused the water cut in 
penetrating to the sandstone to be much charged with oil. 
Subsequently Professor James Thomson exhibited a large block 
of coal showing a remarkably ridgy structure. He explained that 
it had been obtained from the stoker of a locomotive in Ireland, 
aud had fallen into its present shape on being struck a blow with 
a hammer. He suggested that the structure might have arisen 
through shrinking in volume of a bed of coal a few inches thick 
confined between other two beds which were not shrinking in 
like manner, but which were compressing the other bed, which he 
suggested might have cracked with oblique fissure, forming 
ramifying wedges, and that these would interpenetrate with one 
another and allow the outside strata to approach. Mr, G. A. 
Lebour, F.G.8., College of Physical Science, Newcastle, said 
there were some fine specimens of this ridgy structure in the 
Newcastle Museum. They had all been found in close proximity 
to faults, and if the form was due, as was attributed, to unequal 
pressure, there might be some connection between the struc- 
ture and the fault, where there must have been great force 
exerted. 

In the Economic Science Section, where Sir George Campbell, 
M.P., presided, his Excellency Don Arturo de Marcoartu, read a 
lengthy paper on mining operations in Spain. He spoke of the 
richness’of Spain in minerals, that country having mountains of 
iron and coal in the north, 60 square leagues of copper in the 
south, lead, silver, and calamine in the east and west, and silver 
and coal in the interior. The pleasant climate of the mining 
localities, he said, permitted labour all the year round ; wages were 
low, workmen intelligent and sober. In concluding, his Excel- 
lency referred to the large profits which had been realised by 
German, French, English, and Belgian capitalists, who had taken 
an intelligent interest in the Spanish mines. 

Among the excursions which took place this day was one up 
Loch Tyne in a steamer, placed at the disposal of the party by 
Mr. Duncan, of Benmore, and in addition to the beautiful 
scenery of the district, one of the chief sights the company were 
promised was that of witnessing the firing of a monster blast of 
granite in thequarries of Mr. W. Sim, at Furnace, in the vicinity of 
Inveraray. This famous quarry has been in operation for a period 
of thirty-five years, and its produce is largely employed in the 
paving of streets. Immense borings had been made in the rock 
to receive the charge of gunpowder, which consisted of no less 
than six tons. The fuse for firing it was 85ft. in length, and 
after it was lighted the fire took fully half an hour to reach the 
gunpowder. Besides the steamer with Mr. Duncan’s party, 
there were other steamers in the loch with excursionists, and 
the inhabitants of Inveraray and the surrounding district had 
turned out in considerable numbers to witness the blast. It took, 
I was informed, about eighteen months to execute the mining 
operations necessary in preparing for this monster blast, and this 
time will not be considered as wasted when it is stated that the 
contractor calculates the breaches made in the granite rocks by 
the explosion will enable the men to conduct quarrying opera- 
tions with great facility for a long series of years. To those on 
board the craft in the loch—among which I should have stated 
was his Grace the Duke of Argyll’s yacht—and to those at a safe 
distance on the shore, the signal which gave notice that the blast 
was about to go off was the firing of a gun. The explosion took 
place a few minutes afterwards, with a loud and prolonged roar, 
which seemed to shake the earth for many miles around ; the 
hill of granite literally trembled from base to summit ; great 
streams of débris came pouring down its sides, and then the 
scene of the explosion was obscured for some time by an im- 
mense cloud of smoke and dust. Thé blast is believed to have 
been entirely successful, shivering the granite hill into pieces, 
tearing up immense fissures, and separating huge blocks of 
granite, which will thus in future easily yield to the operations 
of the quarrymen. I should add that Mr. Duncan most hos- 
pitably entertained these members of the Association who were 
privileged to attend the explosion. 

On Monday, 11th September, Professor James Thomson read 
a paper in the Mathematical and Physical Science Section, “On 
Improved Investigations on the Flow of Water through Orifices 
with Objections to the Modes of Treatment Commonly Adopted.” 
This was followed by an address from the president of the 
section, Sir William Thomson, “On Navigational Deep-sea 

Soundings,” in the course of which he explained his method of 
taking soundings by the aid of pianoforte wire, the sounding line 
being 20 Ib. weight of iron, instead of 300 Ib. in the case of a 
sounding of from 3000 to 5000 fathoms. The enormous advan- 
tage of the pianoforte wire for making soundings such as those 
he alluded to—soundings made in ships as nearly as possible at 
rest—led him to think it would probably also be found very 
successful for what the sailors called deep-seasoundings, taken in 
from 30 to 200 or 300 fathoms of water, and which could not 
be made with the hand lead. Papers were thenread by Mr. W. J. 
Janseen, “ On Nitrous Oxide in the Gaseous and Liquid States;” 
by Mr. G. J. Stoney, “On the Amplitude of Waves of Light 
and Heat;” and “ Acoustic Analogies to Motions in the Molecules 
of Gases ;’’ and by Professor J. Purser on “ The Modifica- 
tion of the Motion of Waves Produced by Fluid Friction,” 
Reports were afterwards given in by Mr. G. J. Symons, on “ The 
Rainfall ;” and by Professor Everett on “Underground Tem- 
perature,” and Professor Herschel having reported on “The 
Conduction of Heat by Rocks,” Professor Forbes read a paper 
by Professor Clerk Maxwell on “The Protection of Buildings 
from Lightning,” in which he took objection to the present 
mode of defending buildings from the dangerous fluid, and said 
that if a copper wire were carried round the foundations of a 
house, up each of the corners and gables, and along the ridges, 
that would be sufficient protection for any ordinary building 
against any thunderstorm in this climate. Mr. G. J. Symons 
then submitted a new form of thermometer for getting the tem- 
perature at small depths below the surface of water with ease 
and accuracy, and which, he said, was specially applicable for 
determining the temperature at which plants grow. The same 
gentleman subsequently read a paper on the “ Unmistakeable 
Compass Card,” and explained that one of the essential 


superiorities of these instruments was their pointing to the 
true north, and the other was their unmistakeableness. 

In the Chemical Section, where Mr. W. H. Perkin presided, Mr. 
Walter Weldon read a paper “On the Means of Suppressing 
Alkali Waste,” and this was followed by a paper from Dr. J. E. 
Reynolds, Dublin, “On Glucinum: its Atomic Weight and 
Specific Heat,” and the author made a number of experiments, 
which showed it to be a diatomic metal with an atomic weight 
of 92. Mr. E. H. W. Biggs communicated a paper describing a 
new voltaic battery, the invention of Mr. Desmond G. Fitzgerald 
and Mr, Molloy, and the great advantages in the use of the battery 
were explained to be that the sulphates were not crystallised, and 
no deleterious gas—in fact, no gas whatever—was formed. The 
current was very intense, and the result a good constant battery. 

In the Geological Section, Professor E, Hull, M.A., F.R.S., 
read a paper “On the Upper Limit of the Essentially Marine 
Beds of the Carboniferous System in the British Isles, and the 
necessity for the establishment of a Middle Carboniferous 
Group.’ <A discussion followed, in which Professors Williamson, 
Harkness, Geikie, and Young took part, and the general tone of 
which appeared to be that it would havea confusing effect to 
establish such subdivisions as that proposed. Mr. C. E. de 
Rance, F.G.S., read a paper upon sections exhibiting variations 
of thickness in the middle coal measures of West Lancashire, 
after which Mr. G. A. Lebour, F.G.S., submitted a contribution 
“On the Changes affecting the Southern Extension of the 
Lowest Carboniferous Rocks.” Professor von Lasaulx, of Bres- 
lau, presented specimens of a new mineral, which from its 
behaviour under the blow pipe, he described under the name of 
melanophlogite. The mineral contained 86 per cent. of silica, 
3 per cent. of water, small quantities of iron and strontium, with 
7 per cent, of sulphuric acid or some acid not yet, determined. 
Mr. F, W. Ridler, F.G.8., regarded the communication as a most 
valuable one. 

Mr. - James Heywood, in the Economic Science Department, 
next read a paper, and afterwards proposed a resolution to the 
effect that the section declare its approval of the maintenance of 
a permanent scientific museum in London, to contain scientific 
apparatus and products, He said there was already such an 
exhibition collected at South Kensington, which, however, was 
about to close. The Commissioners of the Exhibition of 1851 
were willing to provide a site and make a grant for the establish- 
ment of the proposed museum, and all that Parliament would be 
called upon to do would be to provide for its maintenance. Dr. 
Jack seconded the resolution, which was unanimously adopted. 

The greatest interest in the Mechanical Science Section centred 
round the report of the committee on experiments on the 
turning of screw steamers, which was read by Professor Rey- 
nolds, and stated that the committee consisted of Sir William 
Thomson, Mr. J. R. Napier, Mr. W. Froude, and Professor 
Reynolds, The committee obtained the use of three vessels, in 
which various trials were made. In the first place, experiments 
were conducted on 6th June last with the Valetta, an 80-ton 
yacht, belonging to the Earl of Glasgow, between Wemyss Ba: 
and the Cumbraes, in the Clyde. Her screw was right-handed. 
After giving the mean results, the report went on to say that 
with this ship, although the reversing of the screw did not at 
once reverse the action of the rudder, it greatly reduced its 
effect, and reversed it in time for the ship to have turnec| 8 deg. 
out of her course before she had come to rest. The next expe- 
riments were made with one of the hopper barges, with a 
right-handed screw, belonging to the Clyde Trust. In the case 
of this vessel, the effect of reversing the screw was to cause her 
to turn through more than 30 deg. from the direction in which 
she headed when the reverse action set in; and considering that in 
the same time she would have turned through 60 deg. in the oppo- 
site direction had the engines been kept on ahead, the effect of re- 
versing was to turn her through 90 deg. from the position she would 
have occupied had the engines kept on ahead. The concluding 
experiments were made with the steam yacht Columba, delong- 
ing to the Duke of Argyll, fitted with a Griffith screw. When 
the vessel was going full speed ahead—about ten knots—the 
engines were reversed and the helm immediately put to star- 
board, when the vessel turned to starboard until her forward way 
was lost, the time between the reversal of the engines and the 
stopping of the ship being about one minute, When the vessel 
was going full speed ahead the helm was set to port, and shortly 
after the screw reversed, The vessel turned to starboard at first, 
and then to port, until all way was lost. The turning to star- 
board at first was the natural result of the helm having been 
ported before the screw was reversed, In all three vessels the 
same effect on the steering was produced by the reversing of the 
screw when the vessel was at full speed. Professor Reynolds 
afterwards read a paper “On the Investigation of the Steering 
Qualities of Ships.” He remarked that the uncertainty which 
at present existed in the manceuvring of large ships was amply 
proved by the numerous collisions which had occurred between 
the ships of our navy when endesvouring to execute ordina 
manceuvres under the most favourable circumstances, and wit 
no enemy before them, These accidents had been looked upon 
as indicating imperfections in the ships or in the manner in 
which they were handled; but the fact was that the ships were 
the best. and the best found in the world, commanded by the 
most skilful and highly-trained seamen alive. The experiments 
of the committee on larger ships had completely established the 
fact that the reversing of a screw of a vessel with full way on very 
much diminished her steering power, and reversed what little 
it left; so that when a collision was imminent, to reverse the 
screw and use the rudder as if the ship would answer to it in 
the usual manner, was a certain way of bringing about a collision. 
And this was precisely what was done in nine cases out of ten. 
It would be well if steps were taken to bring this matter 
prominently befure the Admiralty and the Board of Trade, and 
those concerned in navigation. The learned professor said that 
it was desirable that officers of ships should have experience of 
such matters, beyond the mere turning powers of their own 
sbips, and what he proposed was virtually to extend experiments 
on models of ships, so as to make them embrace the steering 
powers of ships as well as their resistance, 

Mr. Bramwell regarded the report and paper, to which they 
had just listened, as forming a most practical application of scien- 
tific thought and investigation. It would seem to be almost im- 
possible for the captain of a screw steamer wishing to avoid a 
collision to do that which would be possible in the case of a paddle 
steamer—namely, todeaden his way and takeadvantageof hishelm. 
If that were true, was it not worth while considering whether some 
plan could be devised for propelling screw steamers, which would 
admit of this advantage of deadening the way being gained? 
He trusted that the labours of the committee would con- | 
tinued, and that thus the public might learn how these vessels 
could be mancouvred. Captain Verney, R.N., said his experience 
was that the action of a rudder when a ship was going astern 
was capricious. In a screw vessel which he commanded, it was 
a right-handed screw, and the ship’s head turned to port on 


going astern ; but on some occasions where, perhaps, it was of 











that in going astern the ship’s head would not go to port. — 
Another vessel he commanded, a paddle-steamer, generally 
answered her helm; but in the case of a third, a twin screw, 
the way her head would go could never be depended upon at 
all. the instructions, said Captain Verney, from admirals to 
their captains were, “ Keep down the coal bills ; always go at the 
most economical speed of jour or five knots.” The gallant 
officer hinted that the bvilers were not always now so safe in the 
navy as they used to be. After some remarks from the Presi- 
dent, Mr. Merrifield, the subject dropped. 

At a meeting of the General Committee of the Association, 
held in the afternoon, the claims of Leeds and Dublin for the 
meeting-place in 1878—next year’s meeting is at Plymouth— 
were considered, and it was agreed to give Dublin the preference, 
by a majority of 65 votes against 53 for Leeds. 

The list of business on Tuesday, 12th September, was the 
greatest in extent since the opening of the meetings, and also the 
greatest, as Mr. George Griffith, the secretary, informed me, 
that has ever had to be undertaken in one day in the history of 
the Association, Of course, this remark merely applies to the 
actual number of separate items in the journal, without refer- 
ence to the intrinsic value of contributions to be made. The 
weather was exceptionally fine, and the attendance, therefore, 
large in all the departments. 

In the Mathematical and Physical Science Section, Professor 
G. Stokes read a paper on the “Phenomenon of Metallic 
Reflection ;’ the Rev. Dr. Ker, Glasgow, a paper on “ The Polari- 
sation of Light ;’ and Mr. O. J. Lodge, a paper “On a Model 
Illustrating Mechanically the Passage of Electricity ;” and these 
were followed by two contributions by Dr. Jules Janssen, of 
Paris, on “Solar Photography and the Eclipse of the Sun.” Sir 
William Thomson afterwards read a paper, by Professors Ayrton 
and Perry, “On the Contact Theory of Voltaic Action,” and 
remarked that it had a peculiar interest, as it referred to the 
first scientific investigation in Japan, conducted by two of his 
old pupils. Mr. W. Crookes, F.R.S., then read a paper “On the 
Influences of the Residual Gas on the Movement of the Radio- 
meter.” 

Mr. E. M. Dixon, of Glasgow, read a paper in the Chemical 
Section descriptive of an apparatus for analysing the impurities 
of the atmosphere, devised by him for use in investigating the 
impurities of the air of the city of Glasgow, which, he said, 
had worked very satisfactorily, and given results tnat appeared 
to be quite reliable ; and this was followed by a series of con- 
tributions bearing principally on local industries. 

In the Geological Section, Professor Hull, referring to a 
deep boring for coal at Scarle, Lincolnshire, said, “that the 
problem requiring to be solved in connection with the subject 
was—Does the coal-field of Yorkshire pass to an indefinite 
distance below the newer formations to the eastward, or does it 
form a concealed basin rising to the eastward and terminating 
below the newer formations?’ He described the remarkable 
boring referred to, which was made by the Diamond Boring 
Company, and expressed a hope that the operation would be 
carried to a successful issue. 

Mr. St. John Vincent Day, C.E., F.R.S.E., Glasgow, read a 
paper, in the Economic Science Section, “On Recent Attempts at 
Patent Legislation,’ in which he objected to the proposals of the 
Lord Chancellor in the bills of the last two sessions, He 
objected to the heavy taxation that was placed on inventive 
genius, and said that instead of there being only six examiners 
a dozen were necessary. In conclusion, he said that if through 
apathy inventors allowed such a bill as that just abandoned to 
slip through Parliament in a subsequent session they would 
have cause to bitterly reproach themselves. A discussion 
followed, in which Mr. Trevelyan, Mr. F, H. Varley, Mr. 
M’Knight, Dr. Ryalls, and Mr. Bramwell, C.E., took part. 
Dr. Ryalls held that an examiner could not properly discharge 
the duties of judge in the absence of the persons interested. 
Mr. Bramwell thought the bill of 1876 was somewhat better 
than that of the previous. year; but he added that the bill 
had been framed in total disregard of the conclusions arrived at 
by laborious investigation, and was merely the production of the 
inner consciousness of a lawyer. 

In the Mechanical Section, Mr. A. B. Brown described an 
apparatus for starting large reversing engines, and said that the 
principal feature of the apparatus consisted of a combination of 
steam and hydraulic cylinders controlled by automatic valve 
gear, which enabled the engineer to reverse the largest engines 
without assistance in a few seconds. This, he explained, was 
accomplished by the lever which opens and closes the steam 
and hydraulic valves being hung partly on the reversing lever, 
and at its other extremity on the weigh-shaft lever, so that 
any motion given to it and the valves by the engineer in one 
direction. is counteracted by the movement of the weigh-shaft 
lever to which the links of the marine engine are attached. In 
this way these links follow the motion of the reversing lever, 
and are locked fast at any degree of expansion in the quadrant. 
Mr. J. Oldham, C.E., Hull, characterised the apparatus as very 
ingenious. Mr. Mortimer Evans, C.E., F.G.S., read a paper “ On 
a new form of Switch for Outlying Sidings on Single Lines of 
Railway,” the feature of the apparatus being the use of locking 
jaws, which render it all but impossible that a train coming the 
reverse way should start the points. Captain Douglas Galton, 
C.B., F.R.S., read a paper “On Railways on the 3it. Gauge in 
the United States,” and at its conclusion several gentlemen 
expressed their opinions or the narrow gauge. Mr. James Steele, 
of Glasgow, followed with a paper “On the Brake Problem,” in 
which he described the action of the Steele M’Innes brake, which 
has for nearly two years been successfully used on a couple of 
trains on the Caledonian Railway. Among the other papers 
was one by Mr. R. Lavender, describing a new form of lamp, 
for which the inventor claims that it gives a very brilliant 
light at a small cost, this being owing to the products of com- 
bustion being continuously removed, and a volume of fresh air 
introduced. 

The Lord Provost of Glasgow gave a banquet in the evening, 
at which about 160 gentlemen were present. 

Several of the sections met on Wednesday, 13th September, 
at 10 o'clock, in order that they might get the remaining busi- 
ness pushed through by an early hour in the afternoon. Very 
little of interest transpired in any of the sections, In that of 
Mechanics, Sir William Thomson read a paper “On Naval 
Signalling,” and exhibited an apparatus of his cwn invention. 
The instrument is simply a method for expressing the “ dash” 
of the Morse system by a grave sound, and the “dot” by 
an acute sound, Sir William gave some illustrations of the 
system, showing that in an hour's time any one could learn to 
read or send a message. He referred to the late collision in 
Besika Bay, and expressed his conviction that the present mode 
of signalling, and not the officers in charge of the Triumph and 
the Invincible, was to blame. Mr. Wigham, Dublin, described 
experiments he had made in connection with the operations of 
the Commissioners of Irish Lights. They had found in sound 
signalling that when they adhered to one note the experiments 





the greatest importance to go to port, it went to starboard. This 
happened sufficiently often to prevent any confidence being felt 


were perhaps more satisfactory than when they attempted to 
use two. This was at a very long distance, however, and he 
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thought that Sir William Thomson’s system would answer 
admirably for signalling between two ships at comparatively | 
short distances. He wished to know if in certain states of the 
atmosphere there might not bea danger of one of the notes not 
carrying so far as the other, and thus lead to confusion. Sir 


William Thomson replied that it had already been proved that 
the.sounds of different pitch, when not very unequal in pitch, 
carried almost equally. Mr. R. R. Harper then read a paper on 
“An Improved System of Railway Signalling,” which was 
followed by one by Mr. J. W. Beynon, on “A Hand Machine 
for Shaping and Finishing Metal Surfaces,” for which it was 
claimed that it effected a great saving of labour. 

A meeting of the General Committee was held in the after- 
noon, and the concluding General Meeting took place in the 
Kibble Palace at a later hour. The appointments of officers were 


confirmed «at the former meeting, and £1620 were voted in the | 
shape of grants for scientific purposes. 








THE THAMES STEAM FERRY. 


Ow Wednesday week a large number of the members of 
the Society of Engineers visited the works of the Thames 
Steam Ferry Company, now in progress at Wapping. Mr. 
Waller, managing director, then read a paper which gave 
a short history of the origin of the company and a descrip- 
tion of the works. We regret that we have not sufficient 
space at our disposal to reproduce the paper in full. No 
complete description of the works now in progress has, | 
however, appeared as yet in print, and we therefore append 
all the descriptive portion of Mr. Waller’s paper, simply 
adding that, after an inspection of the wharves, hydraulic | 
machinery, &c., we are able to say that the ironwork and 
masonry, brickwork, and machinery generally, are well | 
executed, and appear to be adequate to the fulfilment of | 
the purpose for which they are intended. | 

Mr. Waller thus describes the works of the company :— | 


The boats, of which the Jessie May is one, and the other to be 
launched on the 2nd of next month, are built by Messrs. Edwards 
and Symes at their yard at Cubitt Town. The Jessie May is an | 
iron built vessel 82ft. in length, 42ft. in width on deck, and 8ft. 9in. 
in depth. With the exception of a slight curve in her sides, the | 
veseel is nearly rectangular, and she can be propelled in either | 
direction, being fitted with a rudder at each end. She has two | 
separate sets of steering gear, each of which is worked from the 
top of each paddle-box, so as to give clear way on the deck, and to 
enable a good look out to be kept. In order further to obviate | 
deck obstruction, the funnels, of which there are two, are placed 
on each sponson near the paddle boxes. The whole deck is thus 
left clear for three rows of wagons and carts, there being besides 
ample room for passengers and goods, Each vessel will aceommo- 
date twelve two-horse vans, and possess a carrying capacity of 
50 tons. The engine room skylights and hatches are placed between 
the cart tracks, and the whole of the machinery works clear of the 
deck beams. e vessel is fitted at each end with a hinged plat- 
form, which is raised and lowered by chains and winches, and 
which forms, when hoisted up the end, bulwarks; and when | 
lowered, a connecting piece between the boat and the landing | 
stage over which the traffic will pass from boat to shore and vice 
versd. The engines are condensing, of 30-horse power nominal, 
and they will drive a pair of paddle wheels. The engines are | 
fitted with disconnecting apparatus, by which means either | 
of the wheels can be stopped when it is required to | 
turn the boat quickly. The second boat will be similar to the | 
Jessie May, but with some slight improvements. Messrs. Maudslay || 
and Field are the makers of the engines. These boats, however, | 
draw 2ft. Gin. of water, and consequently cannot approach 
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what similar to their Victoria ship-lift, and by suitable attach- 
ments lift the boat’s deck with its entire freight to and from the 
required levels, and this, but for the necessity of carrying out the 
piers 50ft. further into the Thames, and so seriously interfere with 
the navigation of the river, would possibly have worked well. 
Another scheme was to have a large platform on which the traffic 
could draw from the boats, and a long winding drum on shore with 
eight or ten heavy chains passing from it over pulleys to as many 
attachments on the platform, the drum to be worked by a steam 
engine of about 120-horse power. The directors gave due con- 
sideration to these pro s, and one simultaneously submitted 
by Mr. F. E. Duckham, of the Millwall Docks, The proposers or 
their representatives weve interviewed by the board, whose sole 
object was to obtain the best lift for their purpose. Mr. Duckham’s 


| lift was selected, and he was appointed the company’s engineer for 


carrying out the works designed by him. 

Mr. Duckham’s scheme will be readily understood by reference 
to the model, and the works which are now nearly completed. A 
jetty 100ft. long, 19ft. Gin. wide for 60ft., and fanning out to 
33ft. at the outer end, is formed by wrought iron plate girders, 
supported on cast iron screw columns. The proper floor of the 


| jetty is to be set apart for vehicles, and the economy as to space and 


cost, as also for the comfort of the foot ngers themselves, the 
footpaths to and from the lift are placed on top of the side girders. 
A platform is provided of a’sufficient area to accommodate both the 
outward and inward freight. yg commencing its work the 
platform forms a continuation of the roadway and foot paths of 
the jetty. Itis proposed that the outgoing vehicles occupy the 
two outside of the four ranks on the platform, and the outgoing 
passengers the top of the right-hand girder. As the boat 
approaches the platform will be lowered to the deck level and the 
machine-locked. The vehicles on the boat will then draw off to 


| the two vacant centre ranks of the platform, the foot passengers 


to the top of the left-hand girder. The outgoing traffic will move 
on to the boat, the boat will leave for the opposite shore, the plat- 
form be raised to its first position, its freight transferred to the 
roadway, and the process repeated. To accomplish this a 
hydraulic engine of 25-horse power is employed, supplied with 
steam by vertical boilers 4ft. 6in. diameter, by 12ft. Gin. high, and 
having an accumulator with a 20in. ram of 20ft. stroke, loaded to 


| 750 Ib. per square inch, whence the hydraulic pressure pipes are 


laid to the valve house on the stage, where the power is split up 
between four hydraulic presses 12in. ram and 15ft. stroke. The 
great difficulty in employing more than one hydraulic ram under 
equal pressure of water to lift a variably and unequally laden 


| platform is obvious. To ensure the horizontality of the platform 


therefore the presses are fixed horizontally on the cast iron 
columns at the side of the lift, and their rams on each side con- 
nected by stout connecting rods, that the one cannot move without 
the other ; 14in. pitched chain passes over two sheaves on each 
ram, one on the cylinder end, then round a pulley on the platferm, 
and the chain end made fast to the fixed girders on which the 
presses are supported. The pulleys on the piatform are pitched 
to fit the links of the chain, and are keyed on two strong shafts 
which pass under the platform from one side of the lift to the 
other, and which shafts rotate as the platform is raised or lowered. 
The two ends of each shaft must rotate simultaneously, and the 
two rams on each side can only move in unison; it is clear, there- 
fore, that however unequal the loading may be, the four lifting 
presses are so effectually coupled that the stage can only maintain 
a horizontal position. For convenience in event of repairs, &c., 
the platform is formed into a pontoon which would float with 
even 150 tons added to its own weight. The screw columns, 
jetties, &c., were contracted for by Mr. John Gibson, and were 
chiefly manufactured by Hawks, Crawshay and Co., of Gateshead. 
The hydraulic machinery was made by the East Ferry-road Engi- 
neering Company, of Millwall. 

Upon the wharf on the Wapping side the company are preparing 
to erect spacious warehouses for the receipt and stowage of goods, 
and with a view to carry this into effect a river wall and founda- 
tions has been already put in. These were heavy in consequence 
of the site adjoining the Tunnel shaft, where a great portion of the 


within 170ft. of the Wapping Wharf at low water spring. An | original ground had been disturbed, and from time to time portions 
intervening bridge or prow was necessary, but the Conservancy | of the foreshore had been embanked; this rendered the foundations 
would not allow of any which had not a clear height of 8ft. above | somewhat difficult and tedious in carrying out, especially as there 
trinity high water. The rise and fall of the Thams at ordinary | was considerable land way. These difficulties have been over- 
spring tides is 20ft. It was an engineering problem, therefore, to | come, and foundations put in at a depth of 24ft. below Trinity high 
devise a safe and expeditious means of transferring a boat load of | water mark, being from 2ft. to 3ft. in the ballast, which from 


horses and vehicles as well as foot passengers, weighing some 50 
tons, through a vertical distance of 28ft. from the boat's deck to 
the floor of a fixed jetty, and to lower a similar load fromthe jetty 
to the boat at least once every quarter of an hour. The well-known 
hydraulic lift apparatus, with a single ram, could only deal with 
the traffic in detail, taking up and down but one or two vehicles at 
a time, and except by providing some six or eight of such lifts, and 
a large floating stage on which the traffic to and from the boats 
might be received, there was no possibility of the work being done 
in the quarter of an hour interval. This plan, it may be men- 
tioned, was —— by one of our most eminent engineers. 
Messrs. Clark and Standfield made a very good proposition, which 





was to bring the boat between two rows of hydraulic rams, some- 


| borings taken was found to be about 14{t. thick; the width of the 


trench was 20ft., and was first filled in with Portland cement con- 
crete mixed in the proportion of 7 to 1, the depth of concrete under 
wall being 6ft., the width of brick wall at bottom 6ft. reducing in 
its height to 3ft. Yin. by regular set-offs, and built with hard Kent 
stocks and Portland cement, with hoop iron worked in at intervals, 
The wall foundations were built in sections; under the 
accumulator and engine house a solid mass of concrete has been 
filled in 26ft. thick, extending over the whole surface, to receive the 
heavy weight to be put upon it. The engine and accumulator 
house with chimney shaft 75ft. high from the ground line were 
built first, the river wall with Cornish granite, the part under 
jetty being at the height of 8ft, above Trinity high water mark, as 








required by the Thames Conservancy Board, the other portion 
being 6ft. above high water, to comply with recent instruction 
from the Metropolitan and Pere of Works. 

In consequence of the river wall being carried up so high, and the 
bad foundations extending over the whole site, the directors, after 
careful ideration, decided to build vaults under the roadway 
from Wapping High-street to the jetty, and this portion of the 
work is now completed ; the foundations for the walls have been 
carried down to a depth of 19ft. below street line, or 21ft. below 
Trinity high water, and over the whole surface the ground has been 
excavated and concrete filled in to a depth of 6ft. 6in. to render the 
vaults free from damp; and with a view to further security a layer 
of asphalte has been put in the middle of the concrete to prevent 
a | water rising, and this being weighted with 18in. of concrete, 
will prevent the water ever blowing itup. Arches on piers and cast 
iron girders have been turned at the requisite height in two half 
brick rings in cement, and the crown thenniins of arches filled 
in with Portland cement concrete. Penrhyn granite trams and 
curbs have been laid down, the space between the trams being filled 
in with wood paving, similar to that in King William-street, City, 
and the footways will be formed on each side, and rendered in 
Portland cement. The gradient of the roadway, 1 in 16, is a little 
steep, owing to the great height required by the Thames Conser- 
vancy for the jetty to be kept up ; but from the great care taken in 
forming the roadway with the wood paving and granite trams, no 
difficulty is anticipated with the traffic. The work to this point is 
now completed. The whole of the ground floor is given up to the 
roadways, the traffic on and off being kept distinct; various 
offices are provided at the entrance. The height of this floor will 
be 16ft. from floor of the jetty to underside of the girder 
on the river front, and at the street front 18ft. to underside crown 
of arches. These large openings will be filled in with suitable 
revolving iron shutters; the floor over the roadway will be 
fireproof, and consist of wrought iron girders and bow strings filled 
in with concrete. The superstructure over the roadway and on the 
adjoining wharves will when completed form an imposing block of 
warehouses, six floors in height; at the level of the girder over 





roadway, a moulded string of red Dumfries and Portland stone will. 


be carried through, and sbove this the building will be in Kent 
stocks with some red brick bands. The reveals to door and window 
—- and arches will be built in blue Staffordshire bricks, the 
whole finished with a moulded brick and stone cornice with a centre 
gable. The warehouses will be fitted with hydraulic cranes. 

The works on the Rotherithe side have not been of so extensive 
a character. A similar accumulator house and engine shaft have 
been built as those on the Wapping side, and the engine house 
will shortly be completed. Improvements are being made in the 
approaches on this side, and negotiations are going on for the 
acquiring of more land for the purposes of a stand-by, and with 
a view to meet the rar improvements of the Metropolitan 
Board of Works in this neighbourhood, The whole of the works 
executed have been done in the most substantial manner, under 
the direction and superintendence of the company’s architect, Mr. 
Alexander R. Stenning, of 27, Fenchurch-street, the general con- 
tractors being Messrs. Lee and Son, of Westminster, Messrs. More- 
land and Son, of Old-street, supplying all the ironwork. Mr. W. W. 
Browne, is clerk of works. The company have acquired some back 
land on the opposite side of Wapping High-street for the purposes of 
a stand-by for vehicles waiting to go over, so as not to in any way 
interfere with the traffic. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves —— our corre- 





STEAM GAUGES. 

Srr,—As you have asked all your readers to give their opinion 
on the uation of gauges, I think you will kindly receive the 
ideas which I desire to submit to you on this subject. 

The system of graduation which I have always oe for my 
instruments, is that which consists in considering 15 lb. as the 

uivalent to one atmosphere, that is a column of mercury of 

'22in. in height; if Thee followed this rule it is not, as one of 
your correspondents supposes, by reason of its simplicity, it being 
as easy to measure a column of mercury of 30°5327in. as another 
of 29°922in., but it is to conform myself to the demands of my 
clients, who have returned to me gauges as incorrect when I 
es them according to the rule of 15 lb. for 30°5327in., this 
el - ‘er being according to the tables calculated by Mr. Lewis 

c 

The use of a piston charged with weights does not pI sar to me 
quite an irreproachable method, because the slightest rubbing of the 
piston in its cylinder will cause errors of much more irnportance 
than the differences of height in the column of mercury, resulting 
either from the varying density of this metal or from the tempera- 
tures in which one is working. 

My. opinion is, that for everyone to arrive at the same opinion it 
would be necessary for a meeting of ce ete for example, the 


Institution of Civil Engineers—to take the subject up, and for them to 
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establish the height of the column of mercury which all manu- 
facturers would have to take as 1 ting 1 lb, This height 
would have to be calculated at a temperature of 0 deg. Cent, or 
+ 32 deg. Fah., and that for the follo reasons :— 
(1) In physical experiments measures are always reduced to a 
i t of temperature of 0 deg. Cent. or + 32 deg. Fah. 
(2) engineers might not agree upon the temperatures which 
should be taken, some wishing + 62 deg. and others + 50 deg, &c. 
(3) The errors arising from difference in temperatures are 7 
aj iable with difficulty on metallic gauges, and may be negl . 
by it is a question of instruments destined to measure the 
pressure of steam in boilers, This last point has been perfectl; 
lained in the letter of your correspondent — himself 
«Philosophical Instrument Maker,” wherein he shows that the 
errors arising from the variable density of the mercury are 
insignificant, I will also ask, as he does, that Messrs. Easton and 
Anderson should make known what is the graduation of their 
standard gauge. ; af" 
Allow me in conclusion to make a final observation : Admitting 
for a moment that all gauge manufacturers adopt the same height 
of merc for representing 1 lb., presumably measured at 
+ 32 deg. Fah., then for a maker graduating his pages in a room 
where the thermometer indicates a temperature of + 62 deg. Fah., 
the error thus resulting would not have any serious consequences, 
from the fact that the indications would be higher than the 
established standard, consequently the error would be on the safe 
side, 
I thank you in advance, should you think these observations 
worthy of a place in your columns, EDWARD Bourbon, 
Paris, September 12th. 


SIR WILLIAM THOMSON’S ADDRESS. 


S1r,—Will you permit me to say that Sir William Thomson’s 
— to the aes a peatiny’ - though " bod be, eh 
dered very annoying, an ially useless to people like myself, on 
account of his uncalled for adoption of French measurements ? 
Thus we find metres, millimetres, kilometres, and C. for the 
demonstrations of length and heat. Now Sir William was speak- 
ing to an English assembly, to be reported in English newspapers, 
and read by an English speaking public. I, therefore, humbly 
affirm that English units of measure ought to have been exclu- 
sively used. Granted that we can all ascertain the convertibility 
of French into English ; but that is somewhat ‘‘a begging of the 
question,” for the native unit is the value that is comprehended 
by the English mind. I am now only giving effect to the complain’ 
of many others beside myself, in expressing an opinion that the 
harmony and instructive character of this address are completely 
spoilt to hundreds of outside inquirers, who have to labour at 
reconciling the English scientific text with the quantities 
expressed in a foreign language. This address reminds me of the 
stupid practice of “‘Jargest circulation ” daily journals, whose lead- 
ing articles are rendered unreadable to thousands, through the 
nauseous interlarding of every other sentence or so, with not only 
out of the way, but outrageous French idioms, The influence of 
such writing is to a great extent destroyed, because, although many 
of the readers may know ‘‘a little Latin and less Greek,” their 
gorge rises at the daily dose of Gallican slang, and the sheet is 
thrown aside in disgust. Such a system of popular instruction 
cannot be too strongly reprobated. It would be well for the pro- 
gressive diffusion of scientific information amongst our very 
numerous class of outside inquirers, if the learned societies laid it 
down as “‘a law of the Medes and Persians,” that all papers read 
before them should be English throughout. In the words of 
Hamlet, ‘‘Oh, reform it altogether.” 

An “ OursipeR” SCIENTIFIC READER OF THE ENGINEER, 

September 19th, 





THE SAFETY VALVES OF THE THUNDERER, 


S1r,—I thank you for having already kindly inserted two letters 
from us on this subject, and as two of your correspondents refer to 
them, I again send a few words in reply, hoping that you will find 
space for them in your valuable columns. 

With reference to one of our suggestions, that the spindles may 
have been jammed, or bent by the misplacement of the cover on the 
chest, a correspondent in THE ENGINEER of the 8th inst., signed 
“Doubtful,” says: If the cover was so misplaced the spindles would 
not be vertical.” There is nothing new in that statement ; we in our 
letters say that the spindles would be bent, which is practically 
the same thing. Then he points out thatif such had been the case 
it would have canted the valves in their seats, and that-would have 
allowed the steam to escape and betray the defect. That is a state- 
ment with which we cannot agree, as we think it quite possible 
that the spindles may have got bent, and the valves canted and 
stuck fast in their seats, and we feel sure few engineers will doubt 
the probability of such a derangement, on the ground that it would 
have been betrayed by the escape of steam, as the feathers on the 
valves coming against the seats would only allow them to cant a 
very small distance, consequently the escape of steam would be so 
very trifing that after passing through the chest, and branch pipes, 
it would be quite impossible to detect it escaping from the mouth 
of the waste pipe at the top of the funnel, especially as the waste 
steam from all the other boilers was blown off through the same 
pipe. 
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In your issue of the 15th inst. a correspondent, signed “A Steam 
boat ineer,” tries to dispose of our suggestion that the derange 
= may have been cau the rever 7 of — — - — 
chest in a very summary way. saying, “ int out tha 
in that case, Ree Thee liftable ead bo nee £ ms would 
remain up.” ly respectfully Steam ineer” 
that if he had been more careful when reading the latter part of 
our letter in THE ENGINEER of the 1st inst., he would have seen 
that we incline to the belief that some derangement had taken 
place the last time the chest had been opened before the explosion, 
and show the probability that the wheel of the easing-gear may 
have been turned without the valve oe lifted off its seat. 
Another of your correspondents suggests that the valves may have 
been prevented from rising by steam condensing in the caps, and 
filling them with water, but he does not say why the e which 
would allow the steam to get into the caps would not allow the 
water to get out of them. 

It is a wonder to us why caps like those on the valves of the 
Thunderer are used at all, while there is a better to be had. We en- 
close a sketch of the caps which are used by all the leading engineers 
on the Clyde, and they must be well known to most marine 


engineers, It will be seen that they are not fixed on the cover of the 
chest, but are fitted loosely into a hole in it, so that if the valve 
spindles should happen to stick in the caps, the cap would be 





lifted up off the cover, Then there is a cotter put through the 
cap and spindle, the cotter hole in the le is made long, so that 
the cotter does not prevent the spindle from rising in the cap. 
This cotter and the cross-handle on the cap give the great advan- 
tage of allowing the valve to be turned right round on its seat at 

T. D. M. Kine. 
5, Moscow-terrace, Victoria Park, London, Sept. 19th. 


Srr,—If you do not think there has been already sufficient 
comment on that terrible calamity, the Thunderer explosion, 
would you allow me to offer a few remarks on the adhesion of 
safety valves? In the year 1871 I took charge of a pair of marine 
engines, which had been converted from low-pressure to compound 
surface condensing engi On leaving dock our safety valves 
worked perfectly well, but before we had been thirty hours at sea 
they stuck, and I could not move them with the screws and hand 
wheels at the bottom of the box, neither could they be moved by a 
pam bar applied to the spindles, en we arrived in port I 

ad Met ged difficulty in getting them out, but when I did * so I 
found that they were binding hard upon the wings, which I 
reduced with a rough file to the extent of y;in., but after we got 
to sea the same ss gg again, the valves would not 
work. I took them out opportunity, and filed the wings 
again, after which I had no further touble. Now it is my opinion 
that something similar took place on board the Thunderer ; if 
such was the case, I think it would prevent many accidents if the 
conical safety valve—similar to the illustration you give in your 
last week’s ally universally adopted, both for marine and 





locomotive ers. At any rate, it could not stick fast through 
ps undue ion of metal. . B.C. 
‘Balm road, Hunslet, Leeds, September 19th, 





Srr,—Now that the oo on those killed by the explosion.on 
board her Majesty’s ship Thunderer is at an end, perhaps you will 
not consider it improper to publish correspondence commenting on 
the circumstances leading up to the disaster. ,A t evil has hap- 
pened, and at least we ought to take so deadly a lesson to heart and 
study its teathings, 

In your leader on this subject you remark that no conclusive 
evidence has been adduced that the stop valve of the exploded boiler 
was closed at first. Now here is a point to which tob much attention 
cannot be given. When I was serving my time, and during that 
part of it ay in the drawing-office, it was always ‘‘ dinned ” into 
my ears when designing cocks or stop valves, to trust nothing to 
chance, but to study to fashion my design in such a way that every 
possible probability of error should be eliminated. Had [ 
designed a stop valve, or the apparatus for easing a safety valve on 
the plan of those fitted to the Thunderer, namely, that there was 
no perfectly clear external means of knowing certainly that the stop 
valve was open or closed, or that the screw really had eased the 
valve, I would have got such a jacketing from my chief as I would 
have remembered for the rest of my life. The maxim I was taught 
was—with such an arrangement an accident might happen; and 
therefore that arrangement was there and then rejected. I have 
been kept for days studying a certain valve, or cock, or the like 
detail, turning and twisting and altering it, till my chief was satisfied 
that human care could do no more to obviate the chance of mishap 
from carelessness on the part of the menin charge. In railway 
management the same principle now obtains, and as little as possible 
is left to the discretion of the signal man. Railway companies 
stood out a long time against locked points and interlocked points 
and signals, but they had to adopt them, Well, I submit that all 
vents ton steam boilers should be fitted with stop valves and 
safety valve testing apparatus, so arranged that nothing short of 
criminal reckless carelessness could cause the “bottling” of any boiler. 
There is nothing very difficult about doing this; no occult problem is 
involved, no very costly and elaborate mechanism needed. It seems 
to me that the stop valves on board the latest and most elaborate 
naval engine of war lacked a little precautionary measure to be 
seen on the commonest portable engine in a farmer’s yard—the 
words ‘‘ open ” and ¥shut” being clearly ya in brass on the 
stop valvb handle guide. A matter of this kind would occur to any 
practical mind, whether engineering or otherwise, and yet the 
chances are if any outsider ventured to make such a suggestion to 
those responsible, he would be pooh-poohed. or told he knew 
nothing of the matter. MILTON W, PENDRED. 

22, Leadenhall-street, September 15th, 1876. 








S1r,—It is clear, as agreed on every hand, that the ultimate 
cause of the explosion on board the Thunderer was the inability 
to work of one or both safety valves, and it is equally admitted 
that no adequate means were available by which those in charge of 
the boilers could discover, when under steam, whether these valves 
were workable or not. Such a state of things ought not to be 
allowed to continue, for a safety valve of whose reliableness no 
test is possible ceases to be a safety valve at all. No proposal of 
a practical remedy having met my eye, I feel justified in craving 
space in your columns for description of a simple apparatus which 
would enable the attendants on such valves to obtain at any time 
geome palpable evidence of their condition. Enclosed sketch, 
based on engraving of valves in your issue of August 25th, will 
almost explain itself. By turning the screw wheel the two projec- 
tions on upper side of annular lever L would raise the disc carry- 
ing dead weights and open the valve, and the connecting rod R 
passing freely through the hole in lid of valve chest, a portion of 
the escaping steam would also blow through there and show the 
valve to be open. With the lever in its lower position its projec- 
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tions would be clear of the disc, and would in no way interfere 
with the ordinary movement of the valve by the action of the 
steam. By a few turns in each direction the man in oo could 
at once assure. himself whether his valves were free, and even if 
several safety valves were conn’ with a common waste pipe any 
practical stoker or engineer could tell instantly by the sound and 
al ce whether the steam were blowing from the particular 
valve he was trying. As described the steam would blow through 
the orifice in the lid whenever the weeny Prem lifted, which would 
rhaps be an advantage, but if found objectionable the hole might 
covered by an india-rubber washer Big om down by a collar 
fixed on the rod R, and the chest would thus be entirely closed 
except when testing the valves. : 

I submit thatthe appliance now described, or some modification 
of it, would form a greater safeguard than the sentinel valve men- 
tioned at the inquest, and upon which Mr. Fletcher lays so much 

in his report. Even admitting that such a pla; , if once 
adjusted accurately to 5 lb. over the working pressure, would when 
wanted be found in proper order, it is obvious that in so disastrous 





a combination of blundering as occurred on board the Thuniderer— 
with fires kept under a boiler without pressure gauge, with 
stop valve closed, and with safety valve jammed fast, an instru- 
ment so insignificant could do nothing towards easing the rapidly 
increasing pressure of steam, and would, therefore, be of no prac- 
tical use. Small dead weighted sentinel valves, similar to that 
illustrated in your number of September Ist, are applied to some 
vessels of the Russian Navy, for I remember hearing a couple cf 
montbs ago a laughing allusion to the embarrassment of an English 
foreman in an engineering works of this city, who had one to 
adjust, and found it a tough job owing to its ridiculously smal 
dimensions. 

St. Petersburg, September 12th, 1876, 


S1r,—I had hoped that the explanations with which I furnished 
you last week, of the effects resulting from the unequai expansion 
of cast iron and gun-metal, would. have been sufficient to put tle 
matter in an intelligible form. It appears, however, from your 
remarks, at the end of my letter, that you have not yet compre- 
hended the effect of a simple and well-known fact. Anyore 
having a knowledge of the fact that different metals possess 
different rates of ee for the same increase of temperature, 
could have had no difficulty in understanding my meaning ; anit 
such knowledge would have saved you from the statement ‘‘th:t 
the safety valve bushes of the Thunderer contracted on the valve 
wings, and the contraction was due to the contraction of the cast 
iron on the brass,” 

The construction of the cast iron valve box, at that part into 
which the valve seatings were fitted, was such as to prevent it from 
expanding to its natural extent ; and, further, the contraction in 
this case, is not due alone to the difference in the expansion of the 
two metals, as it is enhanced by the much cooler temperature of 
the flange on the outside of the lower chamber, and also by that 
on the inside of the upper chamber. Besides these combinations 
the cooler temperature of the flanges of the seatings themselves, 
which are also on the exterior side of the lower chamber would, no 
doubt, somewhat assist in causing the reduction in the diameter of 
the seatings, 

To make the matter still more clear, I would ask, why are all 
the seatings more or less reduced in diameter at the point where 
they are bound in the cast iron, and which reduction amounts, in 
some of them, to ‘00778in., or 52,th part of an inch? I hope 
these figures will not be misunderstood by you. And can you 
explain why it was that the first valve experimented upon, after 
yielding to a pressure of 47 lb., 444 1b., and 52 1b., the first,second, 
and third time the chamber was heated, refused to open with 60 lb. 
on the fourth and fifth time, and only yielded to a pressure of 
47 lb. the sixth time, after shaking the top end of the oP vi spindle 
to and fro—the cap being off—all the time the pressure was being 
raised from 131b.? And, moreover, during the whole time the last 
two experiments lasted, the steam pressure was continued, by 
which means the flanges of both chambers had b pretty 
uniformly heated. Could there be any doubt as to whether the 
valve had permanently increased in diameter during these experi- 
ments, or whether the seating had become more contracted, or 
** crept in” from the causes which I have mentioned ? 

You say next, ‘If they were so slack that they could be put in 
by hand without driving, how comes it that the cast iron could 
seize them with a grip so powerful as to bring about the stated 
contraction?” &c. I think you will discover that ‘the difficulties 
which present themselves to most engineers” exist only in your 
own imagination ; but I can easily understand that many of your 
readers found a temporary difficulty in your method of stating—I 
think for the third time—that “003in. is equal to szh5th part, 
which error I had charitably attributed to your compositor. What 
I said was, that “ all that is required is a ‘* good fit”—which differs 
materially from your term ‘‘ so slack ”—that is, a fit such as would 
enable the fitter to get them into their places by gentle tapping— 
“not driven ”— generally performed by a small wooden mallet or 
hand hammer shaft. 

I must take the present opportunity of replying to one or two 
remarks which appeared in a joint letter of two of your “scien- 
tific” preter | - viz., ‘‘ Whether in steam boilers the valve 
seat gues on gradually ge‘ting smaller and smaller, we leave to 
more competent judges the responsibility of determining ; but the 
outer world, we fear, will conclude that if a safety valve seat gets 
smaller and smaller each time it is heated and cooled it will, in the 
course of time, disappear altogether.” What the ‘ outer world” 
may think of so “‘ scientific” a statement may well be left to their 
common sense ; but your “‘ scientific ” correspondents could hardly 
be aware that they contradicted themselves in the following 
sentence, which is to this effect :—‘‘ No doubt a brass bush driven 
tight into an iron block will, when heated, virtually suffer com- 
many from the different rates of expansion of the iron and 
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For the information of these two “‘ scientific ” gentlemen, I may 
say that there is, as almost every engineer knows, a limit to the 
contraction of the gun-metal, and that limit is exactly the differ- 
ence between the expansion of the one metal and the other, 
supposing the conditions as to temperature and uniformity of pro- 
portion are the same, and also that the higher the temperature to 
which the metals are exposed the greater would be the permanent 
contraction. 

Unlike your “ scientific” correspondents’ imaginary safety valvo 
seat, my letter has not been contracted to dimensions which have 
** grown small by degrees and beautifully less ;” and I regret that, 
after your invitation, my unavoidable explanations did not admit 
of sufficient conjuring to enable me to make it ‘‘ disappear alto- 
gether,” as I now wish to do from this discussion, 


23, Montpelier-square, September 20th, Davip PHILLIPS. 


[We have considered certain aspects of Mr. Phillips’ propositions 
in another page, and it will suffice here to define the reasons which 
have led us to reject his conclusions. We do not dispute the 
statement that a esi bush or safety valve seat tightly driven 
into a cast iron plate sufficiently heavy may, under certain circum- 
stances, be reduced in diameter the first time that the cast iron 
and the plate are raised to the same temperature ; but we hold 
that the contraction will be effected in the brass bush once for ali, 
and that no subsequent heating under similar conditions will cause 
any further contraction. Consequently, if the safety valve bushes 
in the Thunderer had been tightly fitted to begin with, when 
steam was raised for the first time, contraction would have taken 
place, and the seats would have been permanently reduced in dia- 
meter, as was the bush in Mr. Phillips’ own experiment. The bushes, 
which, before they were warmed up, were a tight fit when cold, 
would now be a slack fit when cold, and no subsequent heating 
would cause contraction in excess of that set up when they were 
first submitted toa high temperature. This is one of the diffi- 
culties in his theory which Mr. Phillips either will not or cannot 
one away. If the theory is pushed to its utmost limit, then, 
as has been pointed out by our correspondents, the legitimate con- 
clusion is that in time the orifice in the valve seat will disappear 
altogether. The evidence placed before us is thet the valve seats 
were not a tight fit in the cast iron. This being the case, we are 
unable to see why any contraction should have taken place in the 
valve seat as a result of the presence of contracting cast iron or 
any other cause. The only testimony we have to that effect is 
that of Mr. Phillips, and we believe that Mr. Phillips is 
simply mistaken as regards his measurements. It is a mis- 
take to assume that a valve seat is reduced in diameter 
by the contraction of a cast iron seat. The fact is that no such 
contraction need take place ; the brass is not allowed to expand 
as much as it would do if it were free, and a molecular change 
takes place long since explained by Tresca, which results in a 
permanent reduction in the diameter of the brass seat, due to a 
thickening of the ring inserted in the cast iron, ‘We trust that 
Mr. Phillips will find our —— comprehensible ; that he will 
favour us with an explanation of the reason why a valve seat 
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cars, and for similar purposes, William Robert Lake, Southampton- 
— London.—A communication from James Henry Small, New 

ork. 

$393. Improvements in Tram or Roap Locomotives, Henry Hughes, 
Leicestershire. 








=] 








3397. Improvements in InpicaTors for public streets and roads, Richard 
Samuel Marriott, Strand, London.—28th August, 1876. 

$399. Improvements in RiveTinc Macutnes, and the manner of support- 
ing and attaching the same against the boiler plates, John Franklin 
Allen, New York. 

3401. Improvements in MovaBLe Frre-pars for furnaces, and in the 
means for actuating the same, Edwin Powley Alexander, Southampton- 
buildings, London.— A communication from Alphonse Edouard 
Wackernie, Paris. 

3403. Improvements in Locks, Silas Beddow and Willian: Sturmey, 
Willenhall, Staffordshire. 

3405. Improvements in Sarery Vatves, Martin John Roberts, Bath, 
Somerset. 

3407. An improved ReversiBLe Switcu Box for railways, William Silver 
Hall, Nuneaton, Warwickshire —29th August, 1876. 

84:1. Certain improvements in Sotip Dres for screwing tubes, or other 
purposes, John Wells, Wednesbury, Staffordshire. 

3413. An improved Dress or Curtain Hoiper, Samuel Bagnall and 
Edwin Taylor, Birmingham. 

$415. Improvements in Knirtina Macntnery, John McNay Rimington, 
Newcastle-on-Tyne, and John Michael Bell, Oxford-street, London.—A 
communication from James L. Branson, Chicago, U.S. 

3419. Improvements in the AxLes of Wueexs and in the application and 
adaptation of such improvements to carriages and roiler skates, George 
Clark, Drury-lane, London. 

-— a in Lamps, Frederick Henry Smith, Bayswater, 

ndon. 

$423. Improvements in Lamps, the same being especially adapted for 
lighting from the roof, William Harvie, Glasgow.—80th August, 1876. 

$427. Improvements in machinery or apparatus for manufacturing Ice, 
and cooling or refrigerating liquids, and for other like purposes, 
Toranoske Masayas Nishigawa, Finborough-road, London, and 
Frederick Barker Hill, Lambeth-road, London. 

3429. Improvements in apparatus or appliances for ELevatTina GRAIN 
Sait, SMALL CoaL, and the like, William Poulsom, Liverpool. ’ 

3433. Improvements in Srrinc and other Hixoes for doors and gates 
Patrick O'Connor, Wavertree, Lancashire. 5 

3135. Improvements in the cohstruction of Excines to be worked by 
power derived from air and oil combined, Louis Simon, Nottingham- 


3437. Improvements in machines for Sewrnc LEATHER and other articles 
Thomas Morgan, Cockspur-street, Charing-cross, London.—A commu- 
nication from George Valentine Sheffield, Frederick William Kalb- 
fliesch, and John Fanning, Brooklyn, New York.—3lst August, 1876, 

$441. Improvements in the construction of ReaPinc and Mowino 
Macuines, Alexander McGregor, Leigh, Lancashire. 

= Improvements in Rotter Skates, Alfred Cattlin, Brighton, 

jussex. 

3447. Improvements in Bricks, Tres, and slabs for walling, roofing, 
flooring, or paving, and such like purposes, John Caldwell Bloomfield, 
Fermanagh, Ireland. 

3449. Improvements in Rotary Sream Borters, Thomas Mo i 
Cockspur-street, Charing-cross, London.—A communication from 
Charles Winfield Pierce, New York. 

8451. Improvements in the construction of VauLTs or ArcHeEs, and in 
the method or means of ventilating and heating the same, John Henry 
Johnson, Lincolns’-inn-fields, London.—A communication from Edouard 
Henri de la Bonniniére, Rodez, France. 

3453. Improvements in Tooxs, tool holders, and machinery for cutting or 
dressing stone, slate, marble, coal, and other similar substances, 
Wi Bennet Adamson, Glasgow. 

8455. I ts in the facture of Boots and Snogs, John 

Keats, ‘Wood Green, Middlesex, and Arthur Greenwood, Leeds, York- 








peril and rate se rail John wna Walter weit 

3 wa: 

Brierley, Kilburn, Middlesex. Partly a pena ee from Trodetiok 
Wade ley, Philadelphia. —1st , 1876. 

$459. Improvements in apparatus for Scorine the Game of BILLiaRps, 
William Walton, Denton, Lancashire. 

3461. Improvements in Invatrps’ Bep and bedsteads, Simon Danis- 
che Southampton-buildings, London. 

8463. A new or improved Grinpinc Mitt, Alexander Anderson and 
David Thirsk, Aberdeen. 

3465. Improvements in CoaTinc Metats to be used for preening and 
— substances, the purity or quality of which is liable be 
a 


by contect with the metal, John Clark, Glasgow. 
tus for containing and Drawine Orr AERATED 





3467. Improved ap; 


Waters or liquids, part of which. apparatus are applicable for 
unstopping bot oF vases containing aérated waters or liquids, Charles 
lis, Kew, Surrey. 


$471, An improvement in Frames of Umpreiias and Parasozs, Achille 
Gruner, Bagneux, ce. 

$473. An’ improved method of and machine for Printina Woven and 
other Fasrics, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Eugene Boeringer, 

3475. Improvements in ratus for SIGNALLING on Rattways, Alfred 
Benjamin Challis, Hunelet, Leeds, Yorkshire.—2nd , 1876. 

8479. Improvements in the Evaporation of Brine and in the construc- 
_— et employed therefor, James Thomas Lockey, Northwich, 
Che: . . 

8481. Impr ts in hinery for cutting or SaHearinc MeTaL 
Prates, Richard James Hutchings, Treforest, Glamo: 

3483. Improvements in the construction of Rorary Steam ENGINES, 
James Apperley, Stroud, Gloucestershire. 

3485. Improvements in the Purirication of Gas, Alexander Melville 
Clark, cery-lane, London.—A communication from Alfred Antoine 
Paulin Mallet, Paris.—4th September, 1676. 

3487. Improvements in SoxitTarres and studs, and other similar dress 
fastenings, Emma Elizabeth Ashing, Camden Town, London. 

8489. New or improved apparatus for lowering and DisEncaGinG SHIps’ 
Boats, bald M rson, Glasgow. 

3491. Certain improvements in Compocnp Stream Engines, William 
Pratchitt and John Pratchitt, Carlisle, Cumberland. 

$493. Improvements in apparatus for CARBURETTING AIR or gas for 
illuminating or heating purposes, Jeremiah William Gidney, West 


Ham, x. 
3495. Improvements in CLeaninc Tramway Raixs and in ay tus to be 
n, Glasgow. 


employed therefor, James Anderson Kelman and John W: 
—5th September, 1876. 

3499. Improvements in machinery for Winpinc Yarn, William Henry 
Hacking, Bury, Lancashire, and Thomas Edward Wilson, Lille, France. 

351. An improvement in Braxes for railway and other carriages, John 
Beale, Truro, Cornw: 

3505. An improved Ruter for ruling lines, Henry Heyer, Leather-lane, 
London. 

3507. Improvements in machinery or apparatus for moulding and 
PressinG Bricks, Tives, and other similar articles, Francis Chamber- 
lain, Barnsley, Yorkshire. 

3511. Improvements in Sewinc Macuine Suurtrves, Francis Perks, 
Wolverhampton.—A communication from Joseph Butcher, New York. 

3513. An improved Suawt, William Robert Lake, Southampton-buildings, 
London.—A communication from Madame Lucy Mallet, Paris.—6th 
September, 1876. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3593. Improvements in machinery for Mixtxc, John Lawton Haddan, 
Strand, London.—A communication from Porter Sheldon, New York,— 
6th September, 1876. 

$508. Improvements in machines for Carpinc Woot and other fibrous 
material, Jonathan Holden and John Edward Holden, Reims, France. 
— 6th September, 1876. 

$509. Improvements in machinery for Wasuixc Woot and other fibrous 
material, Jonathan Holden and John Edward Holden, Reims, France. 
—6th September, 1876, 

3544. Improvements in Hypravutic Evevatinc Macainery, William 
Robert Lake, Southampton-buildings, ndon. — A communication 
from Timothy Stebins and Joseph W. Howard, Boston, U.S.—9th 
September, 1876. 

3553. An improvement in Cotron Openers and CLEANERS, Samuel Davis 
Keene, Providence, U.8.—11th September, 1876. 

3564. An improved manufacture of Packino for Steamand other Pistons, 
Bristow Hunt, Lincoln’s-inn, London.—A communication from The 
Adair Packing Company, Kentucky, US.—12th September, 1876. 











Patents on which the Stamp Duty of £50 has been Paid. 


2997. Kiers, Sam Mason, Manchester, and Michael Alcock, Pendleton.— 
12th September, 1873. 

2998. Fire-LiGHTERS, Edward Goodchild Phillips, Salisbury-street, Strand, 
London,—12th September, 1873. 

3033. Wasuinc Macuine, James Bell, Straithmiglo, Fifeshire.—16th 
September, 1873. 

3056. Beer, Alexander William Gillman and Samuel Spencer, St. George’s- 
road, Southwark, London. —17th September, 1873. 

3017. Reeutatinc the Temperature of Liquips, William Walker, 
M. hester.—15: x, pt h, . 873. 

3019. Mues for Spinnina, John Dodd, Oldham. —17th September, 1873. 

3057. Lire-Buoy, Jean Roturier, Bayon, France.—18th September, 1873. 








Patents on which the Stamp Duty of £100 has been Paid. 


2796. Gun Carriaces, George Wightwick Rendel, Newcastle-upon-Tyne 
—25th September, 1869. 

2706. Envetores, Cyrus Eskrett and Henry Searle, Kingston-upon-Hull. 
—18th September, 1869. 

2713. Fastentnes, Thomas Wheatley and William Wheatley, Glasgow.— 
18th September, 1869. 

2933, Preventinc Waste of Water, James Chandler, Mile End-road, 
London.—9th October, 1869. 





Notices of Intention to Proceed with Patents, 
1869. CeiLincs, James Hoyle, Johnson Richards, and William Heyes, 
Bolton.—4th May, 1876 ' 
1883. Sprinec Rouvers, Robert James Miller, Weymouth-street, London. 
—Partly a communication from Stewart Hartshorn. 
1885. Potisnine Boots and Sa#ogs, Arthur Edwards, Buckhurst Hill, 


Essex. 

1902. Stipe Vatves, Thomas Blinkhorn and Bryan Browning, Spalding.— 
5th May, 1876. 

1913. Water Gavoes, John Smith, Bow, London.—6th May, 1876. 

1928. PerroLeuM CooKiInG APPARATUSES, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Adalbert Stark. 

1932. Looms for Weavino, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Pierre Joseph Vitrant.—8th May, 


1876. 
= "I Borers, James Higginbottom, Seel-street, Liverpool.—9oth 
‘ay, 1876. | : 
1957. ANNEALING Piates, Rees Taylor, Llantrissant, Glamorgan. 


1959. Potato Diecer, Peter Winton, Thorn, Sterling, N,B, 


1961. Gas Enotves, &., Charles Thomas Evans Lascelles, New-cross- 


, Ken 

1963. Currine, &c., Giass, Richard Burtles, Manchester. 

1968. FLoTinc Macuives, James Barbour, Belfast. 

1970. BaLLinc Macuines, Samuel Barbour and James Barbottr, Belfast. 

1971. Inontnc, Henry Edward Newton, Chancery-lane, London. — 
A communication from, Thomas Shires Wiles and Alonzo Pelton 
Adams.—10th May, 1876. 

1985. SeLr-actinc Pomp, Claude Ludovic Taverdon, Paris, 

1987. Appiyine Starcu, &c., to TextiLe Supstances, Henry Edward 
Newton, Chancery-lano, London.—A communication from Thomas 
Shires Wiles and Alonzo Pelton Adams. 

1991. Borpers, &c., Oliver Sarony, Scarborough,--1lth May, 1876. 

1997. Kittrne Faprics, James Smith, Oldham. 

2004. + ai Power Encines, John Gillott and William Arnold, 
Barnsley. 

eee Cereats, &c., Eduard Reisert, Kalk, Prussia.—12th May, 


876. 
= poneaete Motive Power, William Davies, South-street, Finsbury, 
ndow. 
2018. Kemovine Burrs out of Woot, Albert Hopff, Hamburg.—. - 
opiiunication from Carl Ulbrich. . prasbctpanet dV 
24. CLeartne the Epors of Lawns, &c., Walter Wi vi 
a C . r William Davenport, 
2028. PreventinG the FAutinc of Persons Sxatino, Joseph Thomas 
Parlour, Southampton-buildings, London.—13th May, 1876. 
2030. Sewine Macuines, Thomas Davies, Kennington Oval, Surrey. 
_— Sen SKATEs, John Pound and Charles Stevens, Lee, 
en 





2038. Reapine Macuives, William Henry Fox, Gravely. 
2039. TrEaTMENT of Siac, William Shepherd W: 


illiarason, Congleton, 
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-BINDING, John Henry Johnson, Lincoln’s-inn-fields, London. 
Moe ooo a nfoation from Azor Hoyt and Howard M. Hoyt.—isth May, 
9058 Pr &c., Thomas Brown, Sheffield. 
CKg, ro" 
2061. Warers, George Barons Northcote, Heathfield-road, Handsworth.— 
—16th May, 1876. 
2074. Steam Enoines, George McNaughten, New York. 
2077, DousLinc and TwistinG, Samuel Smith, Keighley.—A communica- 
tion from Charles Fletcher and Henry J. Wentworth. —17th May, 1876. 
2092. Turnine the Leaves of Music, George Sandy: 


1876. 

2118, oan at Saw Frames, &c., Robert Flower, Durrow, Ireland.—19¢th 
May, 1876. 

2181. Tomsstones, &c., Robert Rogerson, Leeds. 

~— BREECH-LOADING SMALL-ARMS, James Simeon Edge, jun., Yardley, 

orcester. 

2158. SrampeD Meratic Lips, Charles Frederick Clark, Wolverhampton. 
—20th May, 1876. 

2170. Factiiratine the Setrine of TarasHine Macutyes, Francis Roper, 
Lincoln.—22nd May, 1876. ‘ 

2184. Loy sang Con, Teen Phillips Thompson, Liverpool.—A commu- 
nication from Léon 

2189. Rock-prituinc Macuines, Charles John Copeiand, Barrow-in- 
Furness.—A communication from John B, Waring.—24th May, 1876. 

2278. ew Evevators, John Dunnell Garrett, Buckau, near Magdeburg, 
Pruss 


2279. Firtina Sossntene, Waa Axes, John Dunnell Garrett, Buckau, 
Prussia.—30th May, 1876. ; 
2304. THRASHING cHInE Drums, John Dunnell Garrett, Buckau, 


Prussia. 
2305. Sugar, John Schwartz, Mile End New Town, London.—8lst May, 
1876. 


2439, Vatve Gear of Stream Enoryes, Charles John Galloway and John 
Henry Beckwith, Manchester.—13th June, 1876. 

2449. Pianorortes, &c., Joseph Robinson, Oxford-street, Swansea—l4th 
June, 1876. 

2653. KitrowEeN Ranaes, John Shaw, Glasgow.—20th June, 1876. 

2737. Urinisine SuLPHURIC ACID Tar, John Calderwood, Midlothian. —4th 
July, 1876. 

2048. Tpounan Sxares, William Worby Beaumont, Camberwell.—19th July, 


1876, 
so al Bepsreaps, Thomas Wilson, Birmingham.—ls¢ August, 
18 


8106. Doc Carts, &c., John Osmond, New-cross, Kent. 

$112. Exrevarors, Henri Adrien Bonneville, Paris.—A communication 
from Rufus K. Terry,—4th August, 1876. 

$118. Exevatine Liquips, Jean Baptiste van Oosterwick, Fleet-street, 
London.—5th August, 1876. 

$139. SHoes for Horses, &c., John Upton, Tunstall, Stafford. — 8th 
August, 1876. 

8144. Weave, Benjamin Berry, Bradford.—9th August, 1876. 

8173. CARBURETTING Atr and Gases, William Young, Clippens, N.B. 

8178. PoLisninc Rounp Mera Baas, John Octavius Butler and Ambrose 
Edmund Heath Buckley Butler, Leeds.—11th August, 1876. 

8244. Broocnes, Peter George Wilson, Inverness. 

ag Braces, Benjamin William Rogers, Stourport, Worcester.—19th 

ugust, 1876. 

8267. Packina Sucar, George’ Martineau, Mincing-lane, London. — A 
communication from Reinhold Kohrig and Robert Pzillas. — 19th 
August, 1876, 

8282. Biast Furnaces, David George Hoey, Workington. 

8284. VeLocrpepE, William Priessnitz Bonwick, St. John’s-road, Putney. 
—2lst August, 1876. 

$294. Sritcuinc LeatuerR, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Edward Reed Gardner.— 
22nd August, 1876. 

8307. SewacE Liquip, &c., Henry Staples, Belsize Park, Middlesex. 

$311. SixicH, Henry Barber and George Thomas Ockleford Crocker, 
Southampton.—23rd August, 1876. 

$333. Traction Enornes, David Greig and Gustav Achilles, Leeds. —24th 
August, 1876. 

$354. ORNAMENTAL Fasrics, Robert Drysdale, Glasgow. 

8356. Sottraires, &c., Frank Moore, Knowle. 

$359. Treat:nG Woot, Henry Illingworth, Bradford. 

3360. ConvERTING VESSELS, Thomas Adims Freeston, Attercliffe, 
Sheffield. 

8863. Repuctna Srongs, &c., John Dicken Simpson, Fairfield, Buxton.—- 
—26th August, 1876. 

8391. Puncuine Apparatus, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from James Henry Small.—238¢h 
August, 1876. 

8405. Sarery Va.ves, Martyn John Roberts, Bath.—29th August, 1876. 

3488. MustcaL InstruMENTs, Henri Adrien Bonneville, Piccadilly, 
London. — A communication from Charles Frederick Hill. — 31st 
August, 1876. , 

8447. Bricks, &c., John Caldwell Bloomfield, Fermanagh, Ireland.—1st 
September, 1876. 

8465. Coatine Merats, John Clark, Glasgow.—2nd September, 1876. 

8503. Mintnc, John Lawton Haddan, Strand, London. — A communi- 
cation from Porter Sheldon.—6th September, 1876. 

8544. Hyprautic ELevaTinc Macuinery, William Robert Lake, South- 
ampton-buildings, London.—A communication from Timothy Stebins 
and Joseph W. Howard.—9th September, 1876. 





All — having an interest in ques any one of such applications 
should leave particulars in writing of their objections to such applications 
fd ~ Tea of the Commissioners of Patents within twenty-one days of 





List of Specifications published during the week ending 
16th September, 1876, 


4260, 7s. 4d.; 4806, 1s. 2d.; 4518, Sd.; 4520, 8d.; 4522, 10d.; 4549, 1s. 2d.; 
53, Gd.; 89, 6d.; 121, 4d.; 126, 4d; 148, 10d; 180, 6d.; 187, 6d.; 192, 4d.; 
195, 6d.; 208, 6d.; 204, 8d.; 206, 6d.; 207, 6d.; 213, 6d.; 218, 6d.; 219, 6d.; 
222, 6d.; 229, 6d.; 243, 6d.; 246, 6d.; 280, 4d.; 338, 2d.; 347, 2d.; 353, 2d.; 
893, 2d.; 396, 2d.; 897, 2d.; 400, 2d.; 411, 2d.; 423, 2d.; 426, 2d.; 431, 2d.; 
482, 2d.; 434, 2d.; 447, 2d.; 448, 2d.; 461, 4d.; 638, 4d.; 578, 4d.; 978, 6d.; 
1148, 4d.; 1197, 4d.; 1546, 6d.; 2002, 4d.; 2163, 4d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ee Sums exceeding 1s. must be 
remitted by Post-office Order, le pee at the Post-office, 5, High 
Holborn, to Mr. H. ee meen omy er Majesty's Patent-office, South- 

pton-buildings, Ch y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


587. Stampina Minerats, J. Patterson.—Dated 12th February, 1876. 

In the stamping of ores there is much difficulty experienced, owing to 
the subst under operation, when finely divided, getting into the 
bushes or guides of the stampers. To obviate this the inventor uses 
levers suspended by means of flexible connections to pins moved by a 
crank shaft. In manufacturing metal springs for stamping carriages, 

wer hammers, and other purposes, he makes them of a single blade of 

.on and steel combined. 
588. Communicatinc From Sianau Capin To Enoine Driver, J. 
Atkinson and T, Temple.—Dated 18th February, 1876. 

From the signal post a rod, or rods according to the number of signal 
arms, proceeds to the line of rails to be controlled thereby. At the end of 
the is a block or check piece sliding in grooves to and from the outer 
edge of the rail. This rod is conne to the mechanism that works the 
signal arm, by a bell crank lever or other suitable means, so that, when 
the signalman in his cabin shall put on the danger signal, he shall also 
thrust the aforesaid block to the outer edge of the rail on which the train 
that he is signalling would pass should the danger signal escape the 
driver’s observation. In that case, an arm hanging loosely from the 
engine and rocking on a centre pin, strikes against the block and is 
turned aside. This motion turns on the steam whistle to which the arm 

connected by any ordinary mechanical means, The guard’s van is 
similarly fitted, but in this instance the arm would be connected to a 
gong or bell fixed in the van. 

590. Winvow Fastenina, J. Palmer.—Dated 14th February, 1876. 

A tube or socket is provided, in which a bolt works, the normal 
tendency of this bolt being in and outward, in consequence of 
so forced a helical or other suitable spring provided. Attach 
to the said tube or socket is a cross plate, hy means of which 
it is fastened or secured to the lower sash. The said bolt is fitted 
with a stud or pin on the rear side of the said cross plate, and there bape | 
a longitudinal slot cut in the rear end of the said tube in which the sai 
stud or pin may travel backwards and forwards, the said bolt is with- 
drawn peng nae but, as will be readily understood, upon bein; 
released will go forwards, actuated by the said spring until it is shoael 
by the before-named stud or pin coming against the rear side of the said 
cross plate, and a vertical groove in the said tube or socket being se 
vided, the said stud or pia is cansed to take therein, and the bdlt is thus 
perrye / held in the position it has now assumed, the forward end of the 
said bolt taking into the upper sash of the window or door. 

691. Feepine Locomotives, B. Hamer, J. Metcalfe, and B. Davits.—Dated 
14th February, 1876. 
This invention relates to apparatus for feeding locomotive and other 








3, Royston—15th May,” 





steam boilers or generators, applicable also for raising and forcing water 
for other purposes, : 
692. Scarro.vine, H. Batt.—Dated 14th February, 1876. 

‘This invention of improvements in scaffolding consists in using rect- 
sctengular standarde with sliding collars and shoes to receive ledgers 
instead of cords as heretofore. 


698. Fousuisa Prinrep Sueets or Parer, G. Duncan.—Dated 14th 


February, 1 

This invention relates to machinery or apparatus similar to that for 
which James Morris obtained British letters patent under the serial num- 
bers 1746, of the year 1868, and 1728, of the year 1872, and consists, First, 
in employing a rota’ sieve or sieves to as, the whiting or other 
powdery substances to the set off rolls. Secondly, in giving a combined 
rotating and longitudinal reciprocating motion to the bu: or like rolls. 
Thirdly, in nore, one or more knife edge or pieces so 
adjusted and secured close to the set off rolls on the delivery side thereof, 
that the sheets of paper shall not pass between the said knife edges and 
the rolls. 

4. ATHLETIC Sports on Games, J. Clayton.—Dated 14th heed ic 1876. 
a object is to provide simple“&nd portable means 4 which bicycle 
riders, and performers on roller skates, can cross h , ditches, or other 
obstructions, so as to give to 8) tors the ee of steeple-chasing. 
The object of the above invention is obtained by the use of one or more 
portable inclined readavays, adjustable as to height and length, placed at 
each side of the said hedge, ditch, or obstruction, and connected together 
at the top to form a continuous roadway. 

595. Steam Wuisties, J. Whight.—Dated 14th February, 1876. 

This invention relates to an improved whistle for locomotive and other 
steam engines, and a er eg in all cases when steam and other fluid 
under pressure is ovale le for blowing the same. The object of the said 
i tion is the production at a greatly reduced cost of a whistle which 
will be as powerful as an ordinary steam whistle of similar capacity, and 
which will be less liable to derangement than such ordinary whistles, 
596. Grinpino Perrer Box, P. A. V. Le Lubez.—Dated 14th February, 

876. 


1876. 

The said invention relates to a pepper box or castor, which is provided 
with a mill or grinding ep) tus, so constructed and arranged that the 
said box or castor is not of inconvenient dimensions for use on the table. 
597. Cur Nats anv Tacks, G. King —Dated 14th February, 1876. 

This invention relates to the feeders of cut nail and tack machines, and 
one part consists in withdrawing the nail plate or strip from the cutters 
during the turning over , by means of a lever operated by a cam 
on the feeding barrel acting on a screwed or collared end of the clans-rod, 
the nail plate at the same time being lifted from the cutters by a forked 
arm, acted upon by a cam on the main shaft of the machine. Another 

of the invention consists in atm be alternate semi-rotation to the 
Feeding tube for turning,over the nail plate or strip at the proper times by 
the feeding barrel, and a larger pulley beneath it, 
a steel band being passed around the two pulleys. The large pulley has 
an alternate semi-rotation given to it, and this’ motion is transmitted 
through the driving band to the small pulley and feeding barrel. 
698. Por ror Paper, A. Dyer.—Dated 1ith February, 1876, 

This invention relates to improvements in the manufacture of pulp for 
paper-making, and consists in the application and employment, as 
materials for the purpose, of spent hops, or spent malt from breweries or 
distilleries, either together or separately, combination or not with 
other ma 
599. Execrric Inpicators, J. Curren.— Dated 14th February, 1876. 

This invention is upplicable to electric indicators used for hotel, restau- 
rant domestic, or other purposes, and the object of the invention is to 
enable the operator to repeat the same signal or order several times with- 
out the person receiving the signal or order having to set the apparatus 
for each repeat. For example, supposing the person sending the signal 
desired to order six “‘ steaks,” under the present arrangement he could 
only order one at a time, and the person receiving the order would have 
to set the machines fresh for each repeat, whereas, according to this 
invention, he could order any required number at once by simply pressing 
the button a corresponding number of times. 

600. BREECH-LOADING FirE-aRMS, 7. Southgate and J. Woodward, jun.— 
Dated 14th February, 1876. 

This invention relates to certain improvements in snap-action breech- 
loading fire-arms, and it consists in, and has fur its special objects, the 
provision and combination of efficient and easily manipulated automatic 
actions or means of ,half or full cocking the hammers at the time of 
unlocking the barrels, with improved means of actuating the usual or 
modifications of the qtiney locking bolts; such self-cocking actions, 
however, being altugether independent of the said bolts or other part of 
the usual barrel locking action or mechanism, save that they and the said 
barrel locking action, are each dependent upon (but upon different parts 
of) the bai blocking lever, for primary action. 

601. InprcaTor FoR THE SLip= VaLves or Stream Enarnes, W. Clark. 
—Dated 14th February, 1876. 

This invention consists of a stem connected to the valve and projecting 
out through one end of the valve chest, and carrying a pointer along an 
indicator scale by which to set the valve without opening the steam 
chest, 

602. Rotter Skates, H. A. Burgess.—Dated 14th February, 1876. 

This invention relates to roller or wheel skates, and consists of attach- 
ing the axes of the wheels to the ends of a horizontal spring bar fixed 
edgeways to the sole of the skate at its centre, and having its ends 
capable of being bent to the right or left by inclined guides fixed to the 
lower side of the sole. Another arrangement described shows the axes 
of the wheels turning upon vertical pivots working in sockets which are 
hinged to the sole upon longitudinal pins, so that the sole can bend over 
laterally, Inclined slotted guides fixed to the solg operate upon the axes 
when the sole is thus bent over. Springs may be used as described to 
assist in returning the sole to its position. Separate transverse movable 
plates may be Another arrangement described shows the axes of 
the wheels turning upon vertical pivots in sockets attached to a plate 
upon which vertical gs are arranged which carry the sole. The sole 
is pivoted to this plate by joints slotted vertically so as to allow the 
springs to act. The axes carry horizontal guiding bars operated by 
adjustable vertical bars attached to the lower side of the sole. 

603. Feepine Furnaces, 7. G. Webb.—Dated 14th February, 1876. 

This invention relates to apparatus for thrusting fuel upwards into the 
burning mass. 

604. Parntina Latus, G. Collier.—Dated 14th February, 1876. 

The lath to be painted is placed vertically as Hy gd its section in a 
ide and is passed between two brushes to a ladder from which the 
ppings flow into a trough. 

605. Mit ror Crusuine, 7. Archer, jun.—Dated 14th February, 1876. 

A devine plate having flutes or ridges running from top to bottom and 
serrated longitudinally, is mounted with an eccentric keyed on a revolv- 
ing shaft. posite the above plate is a similar one fixed vertically, 
towards which the former plate works with a downward motion, This 
causes the teeth to lay hold of and ry down the material into a more 
confined space, when the ridges of the one plate being opposite the 
furrows of the other, completely break it up. e revolving shaft, com- 
pleting its revolution, carries the movable plate away, and upwards from 
the fixed plate, the teeth being so dis as not to act during the 
upmost motion, This allows the sufficiently broken fragments to fall 
from the machine, but those portions that have escaped or are only par- 
tially crushed sink into a more contracted situation, where they are torn 
and crushed by the united action of the teeth and flutes or ridges. The 
two plates extend from side to side of the machine, forming a kind of 
hopper, into which the material to be crushed is placed. 


606. Securtnc Enps or Banps, 7. Blackburn.—Dated 14th February, 
1876. 





means of a ley on 


The inventor secures the loose ends of cotton or other bands used for 
driving machinery, by means ofa double hook or 8 link,one end of which 
is hooked into one end of the band, and the other end between the 
strands ; the strands are kept from untwisting, and the hook in its proper 
position by means of a metal ring, which he secures on the band at as 
short a dist: as practicable from the hook, or in place of the ring with 
some waxed yarn wrapped tightly round the band, when the surplus end 
of the band is cut off, the band is ready for driving the machinery. 

607. Rixk Skates. A, Boursot.—Dated 15th February, 1876. 

This consists in making the rollers or wheels of china or similar 
substance, with a rounded periphery, and in applying at each side thereof 
discs of india-rubber d to the wheel by metal discs except at the 
edges, so as to form additional edges of yielding material on either side 
of the periphery of the wheels. 

608. Fiextsve Rops, W. Pilkington.—Dated 15th February, 1876. 

This invention consists in the construction of elastic and flexible rods 
for communicating force by thrust or tension, or for undergoing trans- 
verse strain, by stringing together a number of rigid pieces on one or 
more core wires or wire with elastic washers or terpossd 
between the rigid pieces, thus forming a structure like the vertebral 
column of an animal. The pieces so — together may for some =; 
poses be made themselves flexible _— ing them fmf of two 
steel blades. Also such compound rods may be provided at 
intervals with rollers to diminish friction in tubes through which they 
are guided, or with flanges, feelers, or brushes to guide them. Instead of 
or in addition to the conn cores, elastic tubing may be stretzhed 
over the pieces constituting the compound rod. 


609. Dreporno, B. P. Alexander.—Dated 15th February, 1876. 





This invention relates to an improved mode of, and Bs ppm for, 
di or deepening harbours, canals, and lakes, com} 
the use of a vacuum, a set of ploughs, rakes, spades, or other for 





is 
ou of a vacuum into a suitable receiver, from which it is periodically 
discharged into barges moored alongside the dredger. 
610. Execrric Licut, G. Weathers. —Dated 15th February, 1876. 

A carbon ball, upon which the negative current of an electric battery 
is concentrated, and which rotates by machinery from ht to left, is 
surrounded by a number of balls or brushes, upon which the positive 
current of the electric battery is concentrated, and which are made to 
rotate upon their axes from left to right. 

611. Harmontums, M. Procopé.—Dated 15th February, 1876. 

A movable spring or slide, ——— relatively to each vibrating tongue 
for altering the pitch or note of same, 

612, ArtiFicraL Fuet, W. Haggett.—Dated 15th February, 1876. 

For the ‘purposes of this invention, coal, whether anthracite or 
bituminous, coal dust, coke, breeze, lignite, and other substances 
capable of becoming subject to the process of combustion, are employed, 
either separately, when capable of being so used, or as mixtures thereof. 
The materials are subjected to the influence of steam and vapour of 
hydrocarbon substances, and, when desired, mixed with an adhesive 

bsti r subst: , and afterwards manufactured into blocks, which 
are nodulated and perforated, or perforated only. 


——— AND PrepPaRina Foon, J. F. Lovelock.—Dated 15th February, 


This invention has for its object a better method of attaching the nozzle 
or pad tube of machines used for mincing meat and other substances 
to the body part of auch machines, for which purpose the nozzle is pro- 
vided with a notched ring, so arranged as to allow of its being connected 
to two or more notched studs or projections, formed on the body of the 
said machines. 


= a FoR A€RATED Liquips, J. Williams.—Dated 15th February, 


This invention relates to certain improvements in bottles for containing 
aerated or effervescent liquids, and in stoppers to be used therein. The 
inventor forms within the neck of the bottle, and projecting downwards 
or towards the interior, a thickened projection for holding the stopper 
more securely, and he forms the stopper of an elongated cylindrical shape 
of suitable material, and near edch end thereof he makes an encircling 
groove somewhat triangular in cross section, and increasing in depth ont- 
wardly, that is towards the end of the stopper. The ends as thus left he 
makes of a rounded button or stud furm or flat, surrounding and envelop- 
ing every part of the stopper but the ends. He places an elastic tube, 
which has to be stretched when placed in position, and it is then dis- 
tended centrally by the full diameter of the middle portion of the plug, 
but its elasticity causes its end 3 to contract into the circular grooves 
of the plug, and they thus fall flush with the outer periphery of such 
bottom-shaped ends, the stopper then assumes a valve-shaped form, some- 
what approaching an ellipse. Stoppers as thus made are double-acting, 
that is, end will act as a stopper. 

615. Breecu-Loapine Smaui-arms, W. M, Scott and M. Scott.— Dated 
15th February, 1876. 

‘this invention ists of arrang ts for fastening down the barrels of 
drop-down guns, by means of a hooked catch, pointed at the back of the 
break-off ta! ing into a recess in the prolongs rib between the barrels, 
the hooked catch being operated to release the barrels by a top lever, or 
by a lever on the side or underside of the gun, and the said invention 
consists further in withdrawing the sliding bolt of fore end fastenings, 
by a downward movement of the lever on the fore end, iustead of by 
pressing the lever i ds or upwards, as described in the patent granted 
to William Middleditch Scott, on the 5th day of April, 187%, No. 1268. 
616. Ronvers anv Tor Notcues ror Umsre.ias, 7. Warwick.—Dated 

15th teen 1876. 


ote te and.a powerful 
i erate vnendin the ont anh ean on up the same by the 
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ig tion the notch rings of top notches and runners 
are made from sheet metal, by taking a circular disc, notched at its edge 
with some semi-circular notches turning up the edge of the disc, and 
doubling the branches formed by the indentations inwards and outwards, 
so as to produce, when the central fiat part of the metal is removed, a 
notched and grooved ring, another part consists in making ferules with 
malleable cast iron ends or tips, fastened in the open bottom of the ferule 
by a serrated edge, expanded by a press and press tools. 

617. SicNALLiNne Apparatus, J, G, Weir.— Dated 15th February, 1876. 

This invention relates to that class of signals which by impact with the 
passing train or | tive icate an alarm to the engine-driver 
or guard when the ordinary signals are insufficient by reason of fog or 
otherwise. It consists, First, in improved combinations of the sign: rd 
apparatus placed on the permanent way, whereby it is made to occupy 
but little space, to work entirely above ground, and may be readily 
adapted to be used with the block system ; also in a uovel arrangement 
of the oe ene carried on the locomotive or in the guard’s 
van, whereby the impact is received and its effect transmitted to the 
whistle or other alarm with great rapidity and certainty. Secondly, in 
an improved combination of the signalling apparatus with a part of the 
permanent way, whereby the proper laying of the signal is ensured 
without any measurements being taken, this part of the inveation con- 
— in casting the bearing of the signalling apparatus in one piece with 
the chair, 

618. Ve.ocirepes, H. Timberlake,—Dated 15th February, 1876. 

This invention relates to a novel arrangement of brake for velocipedes. 
619. Drinxine VesseExs, R. Quin.—Dated 15th February, 1876. 

This invention mainly consists in this: Round the inner surface of 
each glass or vessel, which tapers to the bottom, is placed a ridge or pro- 
jection, situate preferably near the buttom of said glass or vessel. In 
this case the glasses or vessels when being packed are placed one within 
the other, the bottom of each glass resting on tho ridge or projection in 
the glass or vessel underneath, thus avoiding all lateral pressure to the 
sides of the said glass or vessel; or, instead of the above, the ridge or 
projection may be placed outside of the said glass or vessel, each glass or 
vessel mean the top rim of the glasa underneath, or the ridge or pro- 
jection may be made separate. 


620. Sprine Marrrersses, H. Price. ~ Dated 15th February, 1876. 

This invention relates more particularly to spring mattresses, but it is 
also applicable to cushions, loose seats, and other similar purposes, and it 
consists, as applied to the construction of a mattress, of an arrang t 
of double cone spiral springs connected together by cane, whalebone, or 
other similar material, d through and tied to the middle of the 
springs in a lateral and longitudinal direction, thereby giving fuil action 
to the springs, the top and bottom of which are secured to a covering of 
strong canvas, chair webbing, or other suitable material The springs 
are arranged in such a manner that the series forms an ellipse laterally or 
from side to side, one occupying the top side of the mattress and the 
other the bottom side of the mattress, whereby a greater resistance to 
weight when the mattress is in use is obtained, and the unpleasant 
ee to sink in the centre which exists in the ordinary mattress is 
ol lo 








621. Loom Pickers, H. M‘ Manus. --Dated 15th February, 1876. 
This invention relates to loom pickers formed in sections so as to be 
readily —— to and removed from the rod, and adapted to receive 
uliar ting pads and bearings; also tc means for securing the 
gs in their place. 
622. Rotter Skates, W. @. White and F. H. Stevenson.—Dated 15th 
any 1876. 

A skate is described having two, three, or more brackets, each 
furnished with three graduated rollers or runners, the centre one of 
which is larger in diameter than the two side ones. The brackets are 
pivoted in the centre, and are furnished at each side with suitable springs 


to facilitate the skater maintaining an upright position or skating on 
either side, as may be desired. 


623. Rotter Skates, 1. W. Hammond.—Dated 15th February, 1876. 

This invention relates to certain arrangements of mechanism whereby 
the rollers of a skate can be made to perform curves or other evolutions, 
and consists in the employment of straight axles upon which the rollers 
or wheels are fixed and revolve in the usual manner, the said axles 
having circular revolving platforms fitted upon them midway between 
their bearings, and which work around a pivoted support attached to the 
underside of the foot-stand or stock. 

624. Steam Steerina Enotes, 7. H. Smellie.—Dated 16th February, 1876. 

An arrangement of valve gearing by which it is impossible for the 
engines to overrun themselves. The hand gear for working the appa- 
ratus is itself an indicator of the position of the rudder and of the correct 
action of the engine. An automatic valve shuts off the steam from the 
steam chest except when the hand valve or the cylinder valve is in 
motion, and thus prevents the leakage so much complained of in ordinary 
steering gear. A plan for making one square valve do the work of the 
two is also shown. - 

625. Ice Rinks, 7. Rose.—Dated 16th February, 1876. 

The object here is to provide hard and smooth skating, sliding, and 
— ice surfaces, and consists essentially in evaporating ether or other 
volatile liquid in specially pipes or containers p! the 
water to be frozen. 

626. DisinrecrRators, Strick and Bvans.—Dated 16th February, 1876. 

The novelty of this invention consists in mounting upon vertical or 
horizontal axis two adjustable discs, the inner surface of which facing 
each other are provided with radiating bevel ledges and abutting stops so 
arranged that the substances submitted to their disintegrating action 
become reduced into fine granular particles. 


@27. Grarnic Representation or Ve.ocity, G. Dalo.—Dated 16th 


February, 1876, 
The fact that the velocities on the road are strictly limited to the 
driver leads to the necessity of procuring to the driver the possibility to 





of water. The operation of dredg-. 
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-— Sam Pompine Macuinery, J. M. Benson.—Dated 16th February, 
This improvement consists in the main slide valves of the 
engine by the combined motion of a valve-moving cy! and a valve- 
ee en ees. yl motion 
rom Se ee ee eee 
consequeutly has a motion w varies with the velocity of the main 
piston ; the valve-mo' piston is moved by the pressure i. 
and has its motion con’ and rendered constant by a cataract 
similar device. The valve-moving cylinder and valve-mo piston move 
in opposite directions, the one acting upon the main valve to cause it to 
open the port which admits steam to and from the main cylinder, and 
the other acting upon the main valve to cause it to shut off the 
of steam. The result of these two motions is to cause a of the 


motion 
ve, which varies with every minute increase or decrease of the 


: 
4 


639. Compounpinc THE CYLINDERS oF Steam Enornes, J. Sturgeon.— 
Dated 16th February, 1876. 
This invention has for its object imp its in ding the 
cylinders of steam es so as to wor! on the high and low-p 





i 


or otherwise, f 
ring which is cast upon it, made to form fastening prongs or 
ections by the running of the molten metal of the ring into said 


Cur Nai Macuiyery, H. P. Fenby and A. Greenwood.—Dated 16th 
ebruary, 1876. 5 

This invention consists in improvements in cut nail machines, whereby 
instead of the ordinary hand feeding, the machine receives a continuous 
supply of plates automatically froma hopper or trough containing a 
number of plates to be converted into nails, sprigs, or brads. 

649. SienaLLine THE HEIGHT or MATERIALS IN Furnaces, A. Roberts.-- 
Dated 16th February, 1876. 


fle 





engin 
principle, and consists, in the first place, in the cylinder in the 
tollo manner, that is to say, instead of one high and one low- 
cylinder end to end, or side by side with independent gear to 
the crank shaft, and with independent valves and valve gear, as has been 
the general custom heretofore, the inventor two h-pressure 


2 


i refers to apparatus to be employed in connection with a 

blast furnace, cupola, lime, or other kiln, for ascertaining the height of 

the materials in such furnace, cupola, or kiln, and to secure a regularand 

uniform supply of materials to the furnace, cupola, or kiln. 

650. AMALGAMATING AND ConcEeNTRATING Macuine, C. Wright.—Dated 
16th February, 187 


’ 
a 





cylinders of smaller size one on each side of low: p y ‘, 
the piston rods of the three cylinders being cted to one hb 
working in guides in the manner. 
631. Porrasie Stream Cranes, J. Shanks.—Dated 16th February, 1876. 
This invention relates to the adaptation to ble steam cranes of 
means of varying the 5} according to the which it is required to 
elevate, and consists in the application of a second barrel of a different 
a from the barrel cndinartly employed, and by preference driven 
erefrom. 


682. Sprxninc anp Twistine, J. Aked and David Barker.—Dated 16th 
February, 1876. ’ 


yi q 
This relates to the wharles of spindles or tubes employed in such 
machinery, and the object is to prevent contrary twist or twists in the 
wrong direction being given to the yarn when ning. In order to 
prevent the — being driven the wrong way he forms an inclined 
yroove in the flanges of each wharle, so that if the band should be put on 
the wharle the wrong way, it is thrown off the wharle immediately by 
one of theinclined grooves. 
633. —y——~ anD Lowerine Weicuts, G. S. Hughes.—Dated 16th Feb- 
rvuary, 1876. 

This invention relates to that description of raising and lowering appa- 
ratus in which there is internal toothed wheel having a certain num 
of teeth, and an external toothed wheel having a lesser number of teeth, 
and consists in various improved ments for enabling the appara- 
tus to be worked slowly for raising and lowering heavy weights, and 
quickly raising or lowering lighter weights. 

634. Sxatine Rink, C. W. Bradshaw.—Dated 16th February, 1876. 

The.e — according to this invention, an ashphalte surface of 
any con ent size and shape, the rink being of the ordinary kind, ex- 
cept that its sides are enclosed ; so that when the rink is flooded with 
water as hereinafter described to a depth it may be retained 
therein. Towards the centre of the rink the inventor provides a movable 
cover, which, when in position, forms part of the or(linary asphalte floor- 
ing, but which is capable of being removed at pleasure, and which, when 
removed, and the water is turned on, allows a stream of liquid tobe intro- 
duced upon the surface of the asphalte flooring by a proper system of 
pipes provided. 

635. Proputsion or Streamers, C. Tringuetta and P. Damalo.—Dated 16th 
February, 1876. 

This provisional specification describes the interposition of a lever for 
transmitting the power or motion from the engine to the peller or 
other shaft. The long arm of this lever is connected to the fiy-wheel of 
the engine and the short arm to a crank on the propeller shaft. 

636. Raiwway Wuee.s, &. A. Jeffreys.— Dated 16th February, 1876. 

In carrying ont this invention the rim or shoe of the wheel is formed 
with a projecting rim or rims on one or both sides. These projecting rims 
are slightly dovetailed, so that a circular ring or segments with a corre- 
sponding dovetail or dovetails is slipped into its place by the ring or 
segments being left open at the points with sufficient space to get a wedge 
or wedges into force, the ring to the full diameter, the wedge or wedges 
being kept in position by riveting or by set screws or studs. The Second 
part relates to an improved mode for pressing out the rings described in 
specification of patent No. 866, dated 9th March, 1875. 

637. Lirts or Hoists, J. Dence.—Dated 16th February, 1876. 
This invention relates to improvements in safety apparatus for lift 
cages or boxes, applicable to lifts for warehouses, collieries, and other like 
urposes, working in tr either of wood or iron, whereby the cage will 
be instantly suspended if the lifting chain or rope breaks. 
638. Busu Keys, J, Dunbar.— Dated 16th February, 1876. 
A bush key, made with one modification of the improvements, com- 
rises a central mandril, the outer end of which is squared to receive a 
ver or handle for turning it by. Near its inner end also the mandril is 
made square but with the corners rounded, and tojthis squared part there 
are applied four segments, the outsides of which combine to form a 
tapered or nearly cylindrical surface that is fluted or grooved longitudin- 
ally. These greoved segments fit between a collar on the mandril and a 
screw nut or second collar, and they are held in place on the mandril by a 
strong ring of vulcanised rubber which is sprung into a groove formed 
round the set of segments. 
639. Prcep Fasrics, W. Bew —Dated 16th February, 1876. 

The invention consists principally in manufacturing a new piled 
material for ladies’ skirts with a border, stripe or stripes of colour running 
across the same as required. 

640. SKaTING, C. Hessel.— Dated 16th February, 1876. 

The substances which the inventor employs for the preparation at the 
skating surface are the solutions of the silicates of soda or potash or mix- 
tures of both. He employs the same in aliquid state and spreads them 
over a previously prepared level substratum, which is composed of such 
substances which do not act injuriously on the applied silicates. 

641. ConcertTinas AND AccorpEons, W. L. Wise.—Dated 16th February, 
1876. 





According to this invention the levers are made with a bend near the 
centre of a V like-shape instead of being perforated, and at one end of the 
wire, to which the valve is fastened, it is bent to suit the position of the 
valve. The fastening of the bent levers is effected in the following 
manner: A saddle of wood is fastened to the resounding board of the 
instrument, which saddle is situated cy to the position of the aper- 
tures in said board, and is provided with as many grooves, at proper 
distances, as it has levers to take. On the underside of the die at 
which it is fastened to the resounding board, a groove of suitable width 
and depth is made in the saddle parallel to its axis. This groove will 
receive a wire which serves to hold the levers in place, and which consti- 
tutes the fulcrum at the V-like shaped parts of the levers, The levers 
protrude from the saddle on one side in lengths correspon with the 
distance of the apertures from the saddle. On the opposite side of the 
atter, el to the above-named fulcrum wire, a second wire is Y 
which, means of wire loops, is fastened to the fulcrum wire at the 
head ends. The second wire serves to keep in place the spiral wires 
which act as springs for the levers, and each of which is made of thin 
wire, the one end of which is fastened to the r ding board, whence 
the wire is coiled round the second wire and the other end is bent up- 
wards and has a hook-like extremity which bears against the under part 
of the lever. 

643 Rotter Skates, FE. 0. W. Whitehouse.—Dated 16th February, 1876. 

The foot rests ~ a two arched springs fixed at their front ends to the 
— fey i = ted at a Se to the axle of the hind wheels, 
which is free rm on a cen v vot. The 
other near the centre of the skate. i ee 
644. Portas_e Enarnes, G. A. Biddell.—Dated 16th February, 1876. 

These improvements refer, First, to arra ents for arresting and 
retaining the sparks, so as to prevent their entering the chimney. The 
Second of these improvements refers to the method of form and 
fixing the axle arms to receive the carrying wheels to the fire-box of an 
ordinary portable engine boiler. 

645. Cixansinc Pits anp Sumps, EF. Davis and W. Fieldhouse.—Dated 16th 
es. 

This invention consists of an improved machine or a) tus to be 
employed in sinking or cleansing pits and sumps, and which acts some- 
wi at after the manner of a pump, as on motion being suitably imparted 








th f ordinary mt ta ——— ——— : > 
08e 0} iron rotating pans, ani ven from undernea! 
pit ang ee tr poe oS gee The bed is level from the centre to a 
idge on the edge of an outside groove or channel ; upon the top of this shaft. 
is fitted a hub, to which arms are attached; these arms have two series of 
carriers adjusted to their lower side ; those of one series are set to give a 
drawing motion towards the centre of the machine, those of the other 
series are set reversely, and have precisely the opposite effect. The 
ve or channel at the circumference of the machine has openings into 
ppers below. 
ooh Seana Smat-arMs, 7. Woodward.—Dated 17th February, 


One part of this invention consists in cocking and discharging drop- 
down and other guns by the following mechanism:—A striker in a 
barrel or case is urged forward by a coiled , the hooked end of a 
sear lever with a catch in the striker. en the hand lever is 
depressed to the barrels an arm on the said hand lever presses back 
and cocks the striker, the latter being retained in its cocked position by 
the sear lever. By pressure on the trigger the sear lever is liberated 
from the striker, and the said striker is forward and discharges the 
gun. A safety apparatus oo the of the sear lever when the 
gun is not required to discharged. Another part consists of an 
proved rebounding lock. A screw pin is fixed inside the lock-plate, 
the head of the pin being over the fore part of the main spring. On the 
poy of the gun the mainspring strikes against this pin, and a 
slight flexure of the spring at that part is produced, which gives a re- 
bounding action to the lock and causes the hammer to be brought to 
half-cock. The same effect may be produced by a small flat spring. 


652. Rotter Skates, F. B. J. Knox.—Dated 17th February, 1876. 

The inventor claims as his invention a combination of mechanism to 
produce oscillatory and curving motion desirable in skating on roller 
skates. The use of slotted links or inclined planes to te the angle 
of the roller axle or curving motion to be given to the skate. Also the 
springs and adjusting screws for the use and purpose described. 

653. — o-Dynamic Apparatus, H. A, Bonneville.—Dated 17th Feb- 
ruary, 

The apparatus consists of two copper plates arranged horizontally, the 
one above the other, but at a certain distance between, in such a manner 
that a current of air a between them ; a sheet ef glass, covered 
with a layer of gum lac, being applied to the lower plate, and the two 
<a being connected with a Ruhmkorff bobbin, acted upon by a voltaic 

tery. 


- sam anp ConTrROLLINnG Gear, H. P. Holt.—Dated 17th February, 


Firstly, controlling valves working on or in movable ported faces or 
seats which have a reduced motion taken from and corresponding with 
that of the piston. Secondly, pendulums kept in motion by the falling of 
pallets lifted by the engine, the oscillation of which pendulums work 
the controlling valves of the engine. Thirdly, valves on this principle 
for discharging waste water from cylinders. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A GREATER firmness of prices has resulted from the check which 
for the present the downward direction of the pig market has ex- 
perienced. The hematite houses are even firmer now than the 
were last week in demanding the advances recently notifi 
This is easy to be understood when it is learnt that one agent in 
South Staffordshire bas orders on his books for 20,000 tons of high- 
class hematite pigs. Best Staffordshire argillaceous pigs are offered 
at old rates firm. These are £4 5s., £4 7s. 6d., pod et 10s, for hot 
blast, according to quality ; cold blast are still quoted £5 10s., but 
Forest of Dean pigs are to be had considerably under that figure, 
and are arriving in this district with increasing steadi The 
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In bridge building the engineers of this district are being run 
very hard by those of the North of England. Not a little surprise 
is just now expressed at the loss of a order for a for 
India that certain firms here had confidently expected find 
its way into their work. The bulk of the order has been placed in 
the North ake where it will soon be affording a considerable 
amount of 'y-needed employment to numerous hands there- 
abouts. The reason why this order has been placed in the North 
should not be far to seek. I have before notified that beam and 
girder makers here are buying from the Cleveland mills not a few 
of the plates which they want, Staffordshire ironmasters being 
unable to compete with those of Middlesbrough in price. If it be 
cheaper to use Cleveland plates, although it may cost some 12s, 6d. 
a ton to carry them from the mills to the engineering yards here, 
Northern engineers, who can get the iron next door to their oes, 
must surely possess considerable advantage over Staffordshire 
firms when Cleveland iron can be used in the structure required. 
It had likewise been thought that a somewhat valuable order for 
a shipyard in Hobart Town, Tasmania, would have come into this 
district, but this order, too, we have lost. At the same time engi- 
neers, not of the first class, but who make a good beam and girder, 
have their books full of orders, and they do not expect to be slack 
during the whole of the winter. The products in this case are 
almost exclusively for home use by the builders. 

Heavy consignments of pipes are still being sent away from the 
foundries. The bulk of them are water-mains of great dimensions, 
and are intended equally for home use and for export. 

As to the poset ee nae trades, all work designed for Northern 
Europe and Canada is being pushed forward, and much of that 
= to be finished will have to go out by steamer. A little more 

ife has been imparted to some branches by merchants having dis- 
tributed certain orders for the West and East Indies, and for the 
Cape, but especially for New Zealand. The orders in the hands of 
manufacturers of season products are more numerous than a week 
back, but they are chiefly for home consumption, Rather more 
activity manifests itself in the iron tube branch, but as a whole this 
industry is still depressed. Galvanising is somewhat improved, 
especially in roofing este, andalllocks but common padlocks are still 
selling in great numbers. The advance of 5 per cent. in rim and 
mortice at Willenhall does not check the receipt of orders. Those 
firms of brass padlock makers who at Willenhall have conceded to 
their men the 10 per cent. advance have intimated by circular to 
the factors that they will expect 20 per cent. more for their goods, 
This advance is asked not only to repay them for the higher wages 
which they now have to give, but to meet also a rise in brass 
castings of which they have preliminary advice. The Cradley Heath 
chainmakers still remain out ; so too do the Willenhall brass pad- 
lock men, their masters having refused to accept arbitration. The 
chain manufacturers assert that if they were to comply with their 
operatives’ demand they would have to advance some goods 3d. and 
other goods 6d. per cwt., whilst goods not sold by weight would be 
proportionately advanced. The “‘ five shilling list ” means a rise in 
wages of 10 per cent. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

IN the iron market of this district there is very little change to 
notice since last week ; a few orders are being given out here and 
there, indicating a movement in some directions, and there has 
been more inquiry for forge qualities of iron, but generally there 
is no material improvement in trade. All the local makers of pig 
iron still complain that they are doing little or nothing in the shape 
of securing new orders, and stocks, notwithstanding the present 
small production, are increasing at their works, With the excep- 
tion, however, of one or two needy sellers, there is no disposition 
to give way in prices, and nominally the list rates remain at 56s. 
to 57s. per ton for No. 3 foundry, and 55s. for No. 4 forge delivered 
into the Manchester district, makers evidently preferring to keep 
their iron rather than force sales at prices which consumers at 
present seem disposed to give. The new Kirkless Hall brand of 

ig iron, to which I referred in one of my previous reports, is still 
being tried by some of the large engineering firms in this district, 
and I understand with favourable results, but no definite statement 
with regard to the iron as tested by these experiments has yet been 
furnished. 

Of Lincolnshire iron there is very little offering here at present, 
and the small amount of business doing is chiefly in little lots at 
about late prices which are bought for mixing pu > 

Cheap parcels of North-country iron continue to be offered in 
this market, but amongst makers of the best brands there is rather 
a firmer tone. The low prices at which forge iron has been offered 
here appear to have brought forward a considerable number of 
inquiries for this class of iron, and this has had the effect of stiffen- 
ing quotations in some quarters to the extent of 6d. or 1s. per ton, 
whilst choice brands of Middlesbrough iron cannot now be bought 
on such easy terms as were offered a week or so back, Makers’ 

tati for Middlesbrough iron delivered into this district are 





South Wales firms are likewise securing business in this district to 
a larger extent than heretofore. The excellent all-mine and likewise 
the part mine pigs of Derbyshire and Yorkshire have succeeded in 
putting 1s. a ton on to the quotations which ruled before the upward 
movement led off by the Barrow Company. Cleveland pigs are 
quite as strong to-day as last week as to the bulk of the iron offered; 
but there were merchants lots upon the market that might have 
been secured more in favour of consumers. Cinder pigs of home 
make hold their own, whether for forge or foundry purposes ; in 
truth, foundry samples were stronger both as to common an 

likewise better qualities, so considerable is just now the demand 
for-such iron expressed by a few of the pipe founders in particular. 

The sheet makers are now doing most forexport. Specifications 
for this class of iron that would have gone to Belgium if eur prices 
had been higher, have been placed in South Staffordshire. Much 
of the falling off in the demand for such sheets is believed to be due, 
in the past few years, to the activity of the Belgian firms before 
our quotations suffered so consider&ble an abatement. Singles were 
freely offered to-day at £9 per ton. Best sheets are improved in 
request to some extent, tin plate iron being slightly more inquired 
after. Bar houses are firm at rates varying from £9 12s. 6d. 
downwards according to quality, the minimum quotation being 
£6 10s. or thereabouts; hoops and strips are comparatively 
neglected; girder plates are cut down to a point which makes 
a a barely remunerative, and there is abundant competition 

or boiler plate orders of enticing sections. 

The iron market is much concerned here in discussing the pro- 
babilities touching the future of the pig branch. There are not 
wanting men who are inclined to believe that prices have touched 
their lowest. 

Coal in this district remains unchanged, upon the basis of 11s. 
= ton for furnace quality, but the slight advance declared on 

esday in Derbyshire house coal, following the specific rise in the 
same class of fuel upon Cannock Chase, strengthened the fear ex- 
pressed to-day and yesterday that next quarter may open with an 
advance in ironmaking coal. Nothing approaching definiteness 
can, however, be said, and numerous ironmakers decline to admit 
the bility of such a step. 

e masters upon the Wages Board of the 4nished iron trade 
have not yet given notice of their intention to require any change 
in the wages of the ironworkers in the ensuing quarter. 

In the gun trade of Birmingham some little activity has been 





now about 53s. 9d. to 54s, 3d. per ton for No, 3 foundry ; 52s, 9d. 
for No. 4 foundry ; and 50s. 3d, to 50s, 6d. per ton for No. 4 forge; 
but so long as outside brands continue a drug, and can be bought 
at considerably lower figures than makers’ quotations, there is 
not much possibility of any material advance in prices being 
maintained. 

A few of the forge proprietors appear to be doing a little more, 
but generally they continue very short of orders, and the mills as 
arule are not running full time, whilst amongst founders and 
machinists it is only some of the makers of specialities that are at 
all well employed. So far as prices of finished iron are concerned, 
they show no material change, ordinary Staffordshire and Sheffield 
bar delivered into this district being still nominally quoted at £7 per 
ton; Middlesbrough do., £6 15s. ; and Lancashire, £6 17s. 6d. per ton; 
Staffordshire puddled bars about £5 = ton, and Middlesbrough 
ditto, £417s. 6d. per ton. In rails a little advance upon the late 
low rates is being quoted, and £7 per ton is asked for light rails, 
and about £6 10s. for heavy ditto delivered into this district. 

The demand for the better classes of round coal, both for home 
consumption and export, continues to show animprovement, The 
pits generally are more fully employed than they have been, and 
where stocks have been put down, these have in many cases been 
slightly reduced, Although supplies are still too plentiful to prevent 
any material advance in prices, colliery proprietors are asking 
rather more money for forward deliveries, and for present 
sales are generally firm at late rates. For gas-making coals 
there is also more enquiry, the close of the summer naturally 
causing consumers who have not yet entered into contracts 
to be anxious to secure their winter supplies, and sellers 
are considerably stiffer in their prices than they were a month or so 
back. In other classes of fuel the market shows little or no im- 
provement. The demand for ironmaking and general manufac- 
turing purposes is still very dull, and slackis now becoming rather 
more plentiful in some districts. Prices, however, are generally 
without change. The average pit quotations in the Wigan district 
may be given as under :—Good Arley, 10s. to 11s. per ton; Pem- 
berton Ae feet, 8s. 6d. to 9s.; common, 6s. 6d. to 8s. per ton, 


aes burgy, 5s. 9d.; and slack, 3s, 6d. to 4s, 6d, 
mn. 

PeThe wages’ question in the Ashton district has been referred to 
arbitration, but, as intimated last week, the reduction is to take 
effect from to-day—Thursday, 
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HE SHEFFIELD DISTRICT. 


In the list of the names of those t at 

of Sir John Alleyne, Butterley ; Mr, I. Lothian 
Bell, M.P.; Mr. Ki Leeds; Mr. W. Men Dowlais; Mr. 
J.T. Smith, Barrow-in- ; Mr. B. Samuelson, M.P., Ban! ; 
Bochum, Westphalia ; Mr. Edgar Gilk: 


m. NN. > ’ 
; Mr. G. J. Snelus, Workington; Mr. C. P. teward, 
Manchester; Mr. Alex. Thielen, Prussia; with many others of 
equal note. It has transpired in connection with the pro- 
ae Bag Pi the pot blast ae, ing. to the 
Bow mpany 0 three are a present in opera- 
tion, as of them being worked on the “cup and cone” 
< principle. A new Siemzns steel plant at the same 
estab ent has not yet been i to work. It has also been 
stated that of the five furnaces belonging to the West Yorkshire 
Iron and Coal Company, Limited, at Ardsley, only two are in 
blast. On Tuesday, a meeting of the British Iron Trade Associa- 
tion was held in the Leeds Town Hall, the president of the asso- 
ciation, Mr. G. T. Clark, of Dowlais, being in the chair ere Was 
attendance of iron and steel masters. The president 
stated that, in accordance with the wish of Lord Derby, an 
endeavour had been made to collect reports of the state of the 
iron and steel trade of the country, but it was not bps pg owing 
to the trouble of getting returns from Staffordshire and a difficulty 
in Scotland. He had himself drawn up the South Wales report, 
which showed that such a depression existed as had not n 
known for half a century. It was agreed that a report should at 
once be prepared and sent to Lord Derby. A discussion also took 
place on the subject of the Russian protectionist movement, and 
the treaties with France and Germany. The remaining proceed- 
ings were not of great general interest. 

ince I last wrote there has been some perturbation of spirit in 
certain circles, owing to the suicide of Mr. John B. Walker, of 
Middlesbrough and Barrow, lately a shipping agent and broker, 
acting as the manager of the ‘‘Star Ball” line of vessels. Mr. 
Walker, with two or three other gentlemen, founded this line 
three or four years ago, and at first reaped 40 to 50 per cent, 
dividends, but subsequently lost heavily, and then had three of the 
~vessels seized at New York for debt. ior to Mr. Walker’s death 
he had filed a petition for liquidation, his debts being about 
£50,000 in this respect. In consequence of this occurrence, Mr. 
John Bramwall, of Endcliffe-crescent, Sheffield, formerly a steel 
‘and tool manufacturer, but lately in partnership with Mr. Walker, 
on Tuesday filed a petition for liquidation in the Sheffield Bank- 
ruptcy Court, his liabilities being set down at about £60,000, with 
assets said to be worth £40,000 if they can be fairly realised. Mr. 
Bramwall’s affairs had for months been the subject of public con- 
versation, so that it is not now a matter for surprise. It is to be 
hoped, however, that no further failures will result from the same 
cause, although it must be admitted that all appearances indicate 
the opposite conclusion, 

In e generally there has been little or no visible change dur- 
ing the week, nor does any alteration appear likely to take place. 
In the branches referred to more fully in my last week’s letter 
there is sti]l some little briskness, but in others the depression is 
becoming even more marked than heretofore. The inquiry for 
armeur-plates, for instance, has just fallen off very materially, 
owing to large Italian and other commissions having been run 
through without others having been received to replace them. In 
one case the mills are — alternate weeks only, and in the 
others short time is the order of the day. 

In steel rails, on the other hand, there is an encouraging amount 
of activity, mostly, as I gather, in the execution of recently received 
orders on Russian account. Iron rails, except for trams, are wholly 
neglected. Prices of all kinds remain very low indeed, and do not 
yield a large percentage of profit. 

At a meeting of the shareholders of the Retford Wagon Com- 
pany held on Monday, various proposals were submitted for the 
future conduct of the concern. One of these was to issue £5000 
‘worth of preference shares, and the other proposed to wind up the 
company at once. Neither course was adopted. A circularissued 
prior to the meeting stated that the building, machinery, &c., were 
worth £21,518 and the debts ‘amounted to £13,370 pes | , so that 
to wind up by a forced sale would be the height of folly. The 
shareholders cvidently thought so by again adjourning. 

The eminent cast steel manufacturing house, William Jessop 
and Sons (Limited), Sheffield, are concentrating the whole of their 
workmen at the Brightside Works, Sheffield, in place of having a 
‘portion employed at the Park Works as well. 

It will interest many to know that German silver has been 
reduced from 3d. to 6d. per und, according to quality, 
during the week, making metallic nickel about 7s. per lb, 
with 24 per cent. discount off for cash. One or two qualities of 
house coal have been advanced 6. to 1s. per ton during the past 
few days, but the rise is not general. At Clay Cross collieries 
there are orders on the books sufficient to give full work until 
Christmas, and at other colliery concerns a far stronger demand is 
being experienced. So far, nevertheless, the supply is in excess 
of the demand, and is so likely to remain so, that I believe it 
highly improbable that coal can be advanced more than 1s. 6d. to 
‘2s, per ton during the whole of the winter months. ; 

Some months agoI alluded to the fact that Messrs, William 
Corbitt and Co., Limited, of the Masborough Stovegrate Works, 
near Sheffield, had asked their workmen to return to the ten hours’ 
‘system. The men have refused to accede to this request, but have 
agreed to work by the piece, instead of by fixed weekly wages. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

WE have now arrived at a time when, in the opinion of not a 
few, it is expedient that we should Py comparisons between the 
state of trade as it now exists and the high tide of B pe gem A 
which characterised it several years ago. All concerned are now 
pretty well convinced that it is vain to anticipate an early return 
of these exceptionally good times; and it is possible, while we 
mourn over their departure, to underestimate the value of existing 
‘circumstances. There are, I think, several features in connec- 
‘tion with the present aspect of the iron and coal trades 
which afford matter for gratification, Large profits are certainly 
not to be thought of, but there is this immense advantage, 
that iron and coal masters are able to calculate in the exact pro- 
portions of their trade, which is not liable to the fluctuations that 
‘invariably attend an excited market, Then there is an almost 
entire absence of speculation from their transactions, which, how- 
-ever limited they may be, are all bona fide, and certain to bring 
the returns calculated upon. In short, the trade has assumed a 
settled state, and shows indications of returning animation. There 
‘are 117 furnaces in blast, about the same number as this time last 
‘year, and it is, perhaps, a good sign of growing confidence that 
quantities of pigs are being more freely added to stock. The amount 
in Messrs. Connal and Co.’s Glasgow stores at present is 85,000 tons. 
Though there is a decrease of exports as compared with this month 
last year, the figures, all things considered, are respectable; and 
‘our manufacturers are drawing larger supplies than ever from the 
North of England. 

The tone of the warrant market has somewhat improved since 
last week, there being a little more -business, greater animation, 
and rather better prices. On Monday, business was done at 56s. 
and 56s. 14d. cash and 56s. 3d. one month. Tuesday’s market was 
more active, and a number of lots changed hands at 56s, 3d. cash 
and 56s, 44d. fourteen days and one month. On Wednesday the 





market was easier, with a small business at 56s. 14d. cash; but to- 
ursday—the 


day—Th tone was again strong at 56s. 4}d. and 56s, 6d. 
one month 
Thero has a rather better demand for makers’ iron at last 


week’s — which exhibit no quotable alteration. 
The shipments of pig iron from Scotch for the week endi 
the 16th inst. amounted to 10,303 tons, showing a decrease of 1 


as with those of the corresponding week of last year. 
The imports of Middlesbrough pipes at Grangemouth for the 
week were 5890 tons, being 4380 more than in the corresponding 


week of 1875. 

In the manufactured iron trade there remains a good deal of 
depression, though on the whole the settled state of the market 
enables manufacturers to get along comparatively well. Within 
the past few days Fc ereaner eee Ba have all along been very busy, 
had a number of fresh orders p! on their books, principally in 
connection with the construction of new waterworks. Marine 
engineers are, as a rule, slack, and the foundries have in hardly 
any instance nearly the anount of work they could undertake. 
We are still hearing of the effects of Belgian competition in some 
departments, and in the case of iron used in the erection of build- 
ings, it is becoming more common to import it from Belgium, as it 
can be delivered in the Clyde at cheaper rates than it could be 
purchased from home manufacturers, notwithstanding the low 

rices now prevailing. The latest notable instance of this kind 
Rae connection with girders to be used in the erection of the St. 
Enoch Station of the Glasgow City Union Railway, the terminus 
of the new through route from London per the Midland and Glas- 

ow and South-Western. Mr. Thomas Scott, iron merchant, 

dinburgh, who obtained the contract to supply the girders, has 
negotiated with Belgian firms to manufacture and ship them to 
this country. B houses are also closely competing with 
our manufacturers in other branches of the trade, notably in hard- 
ware materials which their agents in Glasgow are furnishing 
rE retail dealers at the rates they used to supply the wholesale 
trade 

A rather brisk inquiry has been experienced during the past week 
for household coals, but the shipping trade isdull. It is expected, 
however, that before the winter sets in there will be a considerable 
shipping demand from abroad. The quotations, f.o.b., in “mag ig 
harbour are—main coal, 7s. to 7s. 6d.; household, 8s. to 10s. 6d. ; 
splint, 8s. to 8s. 6d.; steam, 9s. to 10s, 6d.; and smithy, 13s. 6d. to 
14s, At the town of Irvine, on the Ayrshire coast, where pits were 
recently opened up in the burgh lands, the lessee, Mr. Paterson, 
has, it is said, announced his intention of selling his household coal 
at 6s. 6d. per ton at the pit-head, and 7s, 6d. delivered in the town, 
a reduction of fully 2s. in the latter case. At some of the ports on 
the east coast, particularly at Granton, a smart demand has sprung 
up for coals for inental shipment, and large consignments are 
being made. There is also a better d d for h hold coals in 
the eastern mining counties generally, so that more activity is being 
experienced all over. 

noticed the chief features of the report of the Shotts Iron 
Company last week. At the annual meeting of the company, 
which has since been held, Fx-Provost Lindsay, of Leith, who 
presided, expressed his regret that it was not in the power of the 
company to afford any dividend on the ordinary stock. At a pre- 
vious meeting, he said, it had been agreed that extensive improve- 
ments should be effected in the furnaces, in order that the compan 
might be prepared for the resumption of good trade, and, althoug 
the depression in the markets had continued, the directors con- 
sidered themselves justified in proceeding with the improvements, 
not only that they might be ready to supply the demand, but that 
it might be in their power to develope the large and valuable 
mineral fields belonging to the company. The report was adopted, 
and it was agreed that the shares at £10, which were created at 
11th September, 1872, the whole amount of which has now been 
paid up, be converted into ordinary stock. 














WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE strike amongst the engineers, fitters, &c., of the Taff Vale 
Railway continues, and the managers of the line are resolute in 
their determination not to give way. Two new locomotives have 
been had from Swindon, and a week or two ago others needing 
repairs were sent up to the Rhondda Valley where the company 
have a repairing shop. Themen then gave notice at once, but the 
locomotives were repaired. The company are not in the slightest 
degree inconvenienced by the strike, and express themselves as 
rather pleased than otherwise, trade being so dull. On the other 
hand, the Amalgamated Engineers are supporting the men resolutely, 
and a division of 15s. per man was poms» last week. The trades 
people of Cardiff, I hear, are also on the eve of subscribing towards 
the relief fund. 

Another sad accident occurred at Cardiff docks this week. A 
fire broke out in the hydraulic room and did a g»od deal of damage, 
and so injured the expensive machinery there that it was feared a 
large number of men would be thrown out of employ. This 
happily is not realised by latest accounts. 

The iron trade continues slack, and the steel trade is only indif- 
ferently well off. The total export of iron from Cardiff last week 
was under 500 tons ; Swansea was exceptionally brisk and exported 
1250 tons, and Newport 1462 tons. 

The slackness of the iron trade is general, and at a’’ the works 
there is a scarcity of orders, and those taken are “ure to keep 
the works going and employ the men than to realise « profit. 

The August returns of iron exported show a total of 17,701 tons 
from the whole iron-making district, and that the quantity sent 
from the Monmouthshire works was double that of the whole 
output of the Glamorganshire works put together. Taking the 
works in detail, Dowlais exhibits more activity than any, and em- 

sors a large number of the old workmen of Plymouth and 

'yfarthfa, who would be certain to return to their old quarters in 
the event of a resumption of work at either place, 

The principal destination of railway iron from Monmouthshire 
is Canada, both Montreal and Quebec taking a much larger quan- 
tity than any othercountry. Russia and America are conspicuous by 
a absence, our exports of iron to both countries being almost 
n 


Very little has been done of late in sheet, bar, or tin plate. 
Landore is tolerably active with Government orders, and Swansea, 
ort if it does not figure largely in exports, is yet brisk with 

= trade, and tolerably prosperous. 

he chief trade of the district—coal—continues much the same as 
it has been during the last three months. The total exports from 
Wales during August amounted to 449,963, being a little in excess 
of Newcastle, which in August sent 437,598 tons. The contribu- 
tion of Cardiff to this total was 325,902, so that it stands second 
in importance on the list of coab exporting districts in Grea 
Britain. Taking the Welsh districts into question, the next in 
im ce to Cardiff is Swansea, which exported 54,738; then 
follows Newport, Monmouth, with 54,995, and Llanelly, 5925 only. 
The principal destinations of coal from Cardiff during the past 
month have been Turkey, India, Spain, France, Gibraltar, Rio de 
Janeiro, Aden, and Mediterranean ports. 

I note that a local contemporary has completed a list of the 
vessels sailing from Cardiff in order to distinguish their nationality, 
from which it appears that British vessels numbered 277 ; Welsh, 
131; Italian, 47 ; Australia, 18; American, 6; German, 14 ; Nor- 
wegian, 11 ; Greece, 4; Russia, 4; Spanish, 9; Swedish, 3. 

During the past week there has been a slight falling off in the 
quantity of coal exported. The week’s e from Cardiff, New- 

, and Swansea been 89,997, showing a decrease of upwards 
of 10,000 tons on the week. Prospects, however, are very good, 
and it is anticipated that Cardiff this week will export little short 
of 100,000 tons alone. 

Mr. Clark, of Dowlais Works, in his report to the British Iron 


Trade Association this week, commen: . 
115 furnaces in Wales 75 ; 
various causes which have led to such a state of things. Legislative 
interference lessening the output of coal per man, sho1 
and the action of labour in an against ca, 

instancing the short time movement—had, in his led 

of the ironmasters to close their works rather than to make war at a 
loss. Still he*thought that even home influ«nces might have been 
struggled agains’ if the foreign markets had been open to fair 


competition. 

Mr. Chivers, of the hor and Kidwelly Tin-plate Works, 
and proprietor of the Hawkwell Colliery, Dean Forest, has suc- 
cessfully struck upon one of the most superior coals to be found in 
the Forest, The colliery, like that of many sunk to the deep 
measures in the Forest of Dean, was.abandoned many years ago 
on account of the water. The coal hag row been won, and is of 
excellent quality. 

The number of men out on strike at the Taff Vale Railway 
amounts to 180. : 

Tred Works are in a gloomy condition, and reports are rife 
of considerable stoppages unless trade improves. 

I hear of orders for 13,000 tons of iron rails being in the market, 
but fear no portion will come into Wales. 








PRICES CURRENT OF IRON AND STEEL. 

Tax following prices are corrected up to last night, but it should be 
borne in mind that in many cases melee are Dropared to quote different 
termsfor special contracts. It is obviously impossible to specify these cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG [IRON AND PUDDLED BARS. 


ScorLanp— £84. £8. da. 

G.m.b.—No. 1.. o¢ » 216 6] Glengarnock—No.1 .. 3 2 6 

No. 3 oo of 214 6 No.3 .. 216 0 

Gartsherrie—No.1 .. 8 4 6| Eglinton—No.1'.. .. 216 6 

No. 8 oe 216 0 No.8 .. o 215 0 

Coltness.—-No. 1 .. «. 8 7 6| Dalmellington—No.1.. 216 0 

No. ee of 216 0 No.3... 214 6 

Summerlee—No. : ee : a At 
0. ° 

wi Carron—No.1.. .. « 8 2 6 

Tangiate-~Fe8 spine a : a ° Do., specially selected .. 3 7 6 
Carnbroe—No.1.. .. 218 6 At Grangemouth. 

No.8 oe ef 215 0| Shottsa—No.1.. .. o 8 5 6 
Monkland—No. 1... « 217 0 No. 8.0 oe ef 217 0 
No.3 «2 of 214 6 At Leith. 
Chapelhill—No.1.. .. 8 0 0| Kinneil—No.1 .. « 217 6 

No.8 oc oe 00 No.8 oe o 214 0 
Clyde & Quarter—No.1 217 6 At Bo'ness. 

The above at P se . as 4.6 Sy sprite en at ser 4 ‘ 

, Gl cs oc ce 0s es 
deliverable alongside. No.2... oe oo oc of 2 6 
Govan—No.1.. o of 217 0} No.8... we oo oe of 2 6 
No. 8 .. e 215 0| No.4,foundry .. « 2 0 
At Broomielaw. ite ~~ ee ce ee ° 

Calder—No.1.. .. o 3 5 0 tS? ee as 
Wats we O00! aoe ee ee 

At Port Dundas, (SR RS BS 





Cd 
. 


Messrs. Botckow, VauGHAN, & Co.’s net prices, f.o.b., are, for 
£2 13s.; No. 8, £2 8s. 6d.; No. 4 foundry, £2 8s ; No. 4 rs £2 7s. 


cocoe coooPe4 eh ie lace 


& 8. £8 
Wares—No. 2, f.o.b., Newport.. oe o 27 6t00 0 
Forge (at works) e ee eo 212 6to8 0 
Common pig (at works) o oe 2 2 6to0 0 
Best native ore (at works) .. eo 215 O0to0 0 

Both, Davenport, delivered in Aberdare. 
DersysHire.—No, 1, at Sheffield eo oe 214 Oto 2i7 
No. 8... . oe oe « 2 7 6to210 
LancasHire, delivered in Manchester.—No. 3 216 0 to 217 
cs * i 6 No.4 215 0t00 0 
K. H. Messelmoun .. . « 510 0t0o0 9 


Messrs. WHITWELL & Co.'s Stockton net prices (on trucks) are—No. 1 
£2 lis. 0d.; No. 8, £2 78.; No. 4 Forge, £2 4s.; ‘“‘@ Thornaby” No. 4, 
Forge, £3 5s. 0d. net cash. 

Hematite, at works, 24 > for prompt cash. 

mer “— o 


Millom “‘ Besse: O. Lee a oe eo 812 6 
No. 2 oe oe oo oe « 810 0 
No. 8 w ee ee oe eo BR OELG 
Ordinary No. 3 .. o oe o re 
No. 4 os oe ee ee 8 7 6 
No. 5 oe or ee os eo. 876 
Mottled oe o oe oe ee a wo 000 
White.. aa ee oe oe on ee a 8 
Maryport Hematite—No.1 .. os . eo 
No.2 .«. o o oe 8 7 6 
No.3 os oe oe - « 88 0 
No.4 os oe oe . wo. 8 40 
No.5 o o . o o- 8 40 
Mottled and white.. ee oe e oo o« 840 
* Bessemer "—No. 1 oe ee ee « 810 0 
No. 2 oo oo o a a eS Se 
No. 8 ee eo ee oe oe 850 
Puddled Bar— 
Wa es. —At works oe ee oe ~~ £5 56 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (24 dis. for cash).. + 910 0 
Guaseow, f.o b. ee ee oo « £7108. 04.to8 0 0 
MippiesBro’, at works .. -- £7 5s, Od. to7 10 0 
Fox, Heap, & Co. (at works, cash less 2})}— 
Ship or bridge plates(A) .. ae 7. ah es ee 
wom oe ory oo oe oe 15 0 
Mast plates (5 ) 7 
Boiler Plates— 
“ Warrinoton,” to 5 cwt. each plate ee oo - 1000 
Do. best best oo ee ee oe ee «o 1100 
Do. treble best .. 00 


“: oe oe oe «. 13 
%4 per cent. discount for cash. The Pearson and Knowles Co.’s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
m, in lots of not less than 2 tons, or free alongside at Liverpool 
ia lots of 10 tons and upwards. 
Bow .ina & Low Moor, terms in each case 24 dis. for cash in pay- 


ment. of mentee soirantn, or 1} cent. dis. for cash in lieu 


of three months’ The Low Moor Co. deliver in London 
’ at 10s.; Liverpool, 7s. 6d ; and Hull, 5s. per tonextra. £ 8. d 
Under 24 cwt. each .. ee ory « percwt, 14 0 
24 cwt. and under 3 ‘cwt. .. oe oe oe oc ( F6-O 
8 cwt. 0 Showt. oe o oe eo 1886 
Shewt. ,, 4 cwt. oe oe oe e 110 0 
4cwt ,, 5 cwt. oo a oe oe eo 2118 6 
5 cweh 4, CONG ba a8 ee. lee SES 
6cwh. , Piewh <c . -~e ).~e0.> se ee 86 
7 cwt, and upwards .. oo ve on ee eo. 220 


Plates exceeding 6ft. wide, 2s. per cwt. extra. Hammered and 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. 

Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“ Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to il 


00 
80 superficial feet, per ton at works .. eo 
Fa’ yenagpad apipecctuakoaagimieems are 
Best best best, to4cwt. .. a oe oe eo 1400 
Special, to 3 cwt - 7900 


Usual extras for overweight, sketches, &e. 
Barrows & =: . “ ‘ 
Best, short, at wor! Pry) ee 
Best’ boat oe 23% oe ee oe Pe eo 6 
Best charcoal... oe 
Barrows & Sons: 
B.B.H. Bloomfield plates .. «2 +s de eae 
” est ites .. * oe oe oe eo. 12 
ae Best best plates .. oe os oe ee 18 
CLEVELAND o oo ee e. £8 Os. to 8 


Fox, Heap, & Co. (at works, cash less 2})— 


se oe ee ee oe 23 


acocooo aco 
eooso o°co 








A 
Boiler shell plates (porte) “ < 8 5 0 
AA 
Flanging plates (sotLER) ise ae 
Do., special quality (AAA) i ee « 40 0 
Wares, at Aberdare—Coke plates .. "e « © @ 0 
Guascew, £.0.b. 4. 2 ce cc ec £5 Os, to 810 0 
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Angle Iron— 
Bowne & Low Moor (termsasabove).. perewt, £8 4 
LandT netqueeeers om vo eo 1490 
irae 11 
“ Warrinoron "—less 2} per cent. 4 800 
byl 3 to 3} by 34, per ton se a or 
aa SOc’ besos ee o oe ee oe a : 
HITWELL discount) per oe oo 
Best .. oe ° ee o- 800 
“M (at the works) up to eight united inches 15 8 
ONMOOR ” 
Best’ de. ” a eo 8 ee - 1005 0 
Best best do. e ° . «RSS 
T-iron, as above, 1 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. to 10in., 20s. extra. 
ee o . o l0tc. 700 
Eanrt or Dupiey (terms as below) :— . 
” ” not exceeding 8in. wide—Single best 1110 0 
” ” ” » Dow » « 1800 
” ” ” ” » « 6 00 
Grascew,f.0.b...  . se ec &f ts. to 710 0 
ARE o - oo o. « 70 to 00 
Bar Iron— 
Bow inc, Low Moor, & Tayior Bros. (terms as above). 
perewt. £8. a. 
Flat, round, or square, to 8} ee, oe eee 
A ceeds nae hee bib ~<a: 
Do., 5cwt. and upwards .. ee ee oe o. 140 
Flats—l}in. by fin. and upwards.. o o. .«- “et 6 
» under fin. thick to}in. .. ee ee eS ae 
»  wnder tojin. .. oe oe ee o : ; : 
For each }in. less than lin. wide extra, 10s. per ton. 
uares—fin. and upwards o. we oe we B20N8 
*s ‘6 Pisin pe a6 stew aps Spe ag ee a 
a tin. and 5-l6in. ». ee oo 8 owe oe : . 0 
Rounds—fin. and - s w= ee 
SI +... ooo: se (=. ee 
- SP, ob | ed Ser te pe ee 
»  5-l6in. oe oo ee ee os - 170 
ras oe on eae oe ee oe - 190 
Rivet, same price as above. 
Chain iron, eame sizes as above, extra per cwt., 2s. 
Best bars and rods, extra per ewt., 3s. 
* Moxmoor,” at the works, per ton— £4. 4. 
Bars, jin. to 3in. round and square, or to Gin. flat .. 815 0 
|) See - is » o 915 0 
Best bes - c. rs « 1015 0 
Rivet iron, usual sizes.. .. oo oe - eo 1015 0 
Best best .. oe o oe ee o «- 1115 0 
Usual extras. 
Gtasoow, f.0.b. .. oe ee « £703. te 710 0 
Barrows & Sons, at works, per ton short : 
B.B.H. ee ee o o oe - 900 
os best angle iron  .. oe e ee 1100 
All other descriptions in proportion. 
Ear. oF Dup.ey, 2} dis., f.0.b., at Round Oak— 
*‘ Round Oak,” rounds up to 3in. .. oe oe ee 912 6 
a - = Single best oe e 11 00 
o on ad Double ,, oe « 1210 0 
3 a ee: gp ee 
Rivet iron—Single best .. oe oe oe o 12200 
Treble ,, oe oe oe oy « 1510 0 
On separate orders of less than 5 cwt. per ton extra, 10s. 
Waxes, at College Works, Cardiff—Coke bara,best .. 710 0 
Merchant Bars— 
“ WaRRinoTon ” (2} dis. for cash) per ton— 
Flats, from lin. to 6in. wide by jin. thick and upwards 710 0 
Rounds and squares, from jin. to 3in., best e eo TM O 
Do., treble best .. os ee o ee eo 1010 0 
Delivery prices as above. 
Wartwet & Co., f.0.b. (2) dis. for cash), per ton— 
Crown quality .. oe o* “ o. o « 610 0 
= , Ce ae odes” Rowe”) a 
Rivet iron .. o- ay « o- oe - 800 
Crown quality, ‘‘Thornaby”.. o oe oo «- 800 
Best ,, - Se ad os ap oe Oe Oe 
Best best oe oe ee oo oe oo - 10060 
Wates—Tredegar Iron Company, f.0.b. Cardiffor Newport 617 6 
No. 2 bars, f.o.b. Cardiff oe oe oe oo - 615 0 
Owen oe o ee oe ee oe oe - 600 
Sheet— £84 
“ Moxmoor,” to 8ft. long by 3ft. 20 w.g., per ton at 1010 0 
works... «. oe oe oe oe o 
Do., best oc * e ee oe ee + 1110 0 
Do., best best ee oe ee ar ee + 1210 0 
Usual extras, 
Barrows & Sons— 
B.B.H. sheets.. ° oe oe oe oe .- 1100 
» best do. ee o ee ee o ee 1210 0 
on best best do.. oe ee ee oe « 1310 0 
E. P. & W. Batpwrn, at works: 
“Severn "—Singles to 20 w.g. .. o ee oe 13 0 0 
“Wilden” ,, a ae eo 8 we eo 1600 
= arene mee | 
“s > See” af os see 
. we “B charcoal”. oe oe. 2310 0 
is ae, ak ae eee 
Doubles to 24 w.g., 30s.; and 
. Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “EPandWB” .. perewt... 113 0 
“Unicorn” .. oe eo ee - 110 0 
Coke Tin—* Stour” oe ee oe os eo 160 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 
following delivery. 
Pearson & Know es Co. (terms as above)— £8. 4, 
“ Dallam”"—Singles, to 20 w.g. ee perton 1010 0 
Best, 10s.; best best, 30s. per ton extra. 
CrowTHer Bros. & Morcan (at works)— £04. 
Coke Tin—Singles, to 20w.g., to 12Uin. by 86in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. - 117 0 
Trebles, to 26 w.g., to 84in. by 33in... - 119 0 
Charcoal Tin—Singles, as above oe oe eo 200 
Doubles = es oe oe eo 220 
Trebles o oo oo oe oe 249 
Do. Best singles, as above oo oe eo 250 
Best doubles ~ oe ay o. 270 
Best trebles o . o- oe. 290 
Terms, 2} dis. for cash on 10th of themonth. Orders of 2 tons 
and upwards, for shipment free in 10 cwt. cases. 
J. Trxy, Bristol, delivered in London, 2} dis. forcash—- £8. d 
Doubles .. oe o - o o oe « 1110 0 
Trebles .. ° oe oy - 1300 


Waes—Treforest Tin-plate Works— 
Charcoal tin (at Cardiff), per cwt. 
£1 in London, less 2}. 


«» £019 6 at works. 


Lydney : Charcoal tin, IC .. eo - £1 3 6to 000 
Terne oe - o eo 11 Otc 0608 
Coke tin .. o oe - 10 6t0 000 
Swanses oe . o- os « 018 6to 019 6 
Engine Lron— 
KirksTawu Force Co. (from cold blast, pig, refined, and selected), 
Plain bars, rolled, viz. : Per ton. 
. £8 £8, 
Rounds, from }in. to Gin. diameter .. » 20 0to 22 0 
Squares, from jin. to 5in. ee oe -- 20 Oto 2l 0 
Drawn hammered bars, as above, pertonextra 1 6 
Rivet iron oe ee oe o oe ee 20 0 to 22 0 
Angle iron, 1}in. to 4in. . ee o ee 20 Oto 0 0 
Forgings—Plain shafts under 5cwt. .. ee 20 Oto 0 0 
- = 10 cwt. « 22 Oto 0 0 
9 20 cwt. «- oo 06 Oto 0 0 
0 = 30 cwt. «. ee 380 Oto 0 0 
a »  40cewt .. .. 34 Oto 0 0 
Plain shafts, above 50 ewt., prices according 
to weight and dimensions, 
Piston rods, under Scwt. .. oe ee 22 Oto 0 0 
* = l0cwt. ee oo ee 26 Oto 0 0 
a - 2ecwt. os oo « 30 Oto 0 0 
Cranks, under 5cwt. .. oo oe « 27 Oto 0 0 
aoe i Ocwt. oo os e- 30 Oto 0 0 
” ” licwt. .. a o eo 34 Oto 0 0 
oo? pp -- S00 <0 oe or e. 387 Oto 0 0 
Crossheads, under 5 cwt. o o o 2 Oto 0 0 
“i » Shows 02 ..0o% «1e020ae = ® 
All othe uses according to pattern and weight. 


Per bundle of 63 Ib. =o 
Per bundle of 63Ib.__«.. 9/6 10/0 10/6 
0s. 13 14 15. 

Per bundle of 60 lb. 
Nos. 


6 7 8 
14/0 14/9 15/6 16/3 17/0 
, , Packing 





Wire— 
Warrecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis. 


Best boot WV Satvanised seve Per ton 


£64 
Oto 6 er Seer ee lee 66 ee ae OE BS 
7 to 8 oT cr ad oi * oe oe 18 5 0 
9 a oe oo os o oe - 19 0 0 
10 oe oe oe oo a oo ee 1915 0 
ll o oe oe oe o- oe eo 20 5 0 
eo oe os be ab oe Oe 
Best annealed drawn fencing per ton 
Oto 6 o i> Se oe os o « f110 0 
7 oe o ee oe oe o eo 1250 
8 o o ee oe o- ee eo 1800 
9 oe o oe oe oe oe «- 1310 0 
10 o oe oe oe oe - M10 0 
ll ee ee . ee J 15 0 0 
12 os oe oo ° 1510 0 
in boiled oil 5s. per ton extra. 
Best gal do. 
Oto 6 oe oe oe oe oe oe e- 1510 0 
oe oe oe ee oe oe -- 165 0 
8 oo o o oe ee oe eo 1700 
Tur Pearson & Knowres Co. 
“‘ Dallam ” fencing, Nos. 0to4,B.W.G. .. - 810 0 


Rytaxps Brorners, Lisi! Warri: 


&c., deliv: 


—Prices of iron wire, 


free in Liverpool : 


Best RB ison wire, bright or annealed— 


7/6 = 7/9 
to 6. 7. 


14/6 15/6 16/6 
20. 21. 22, 


so 8/3 8/9 90 9/8 
8 eS AE ee 
ns 12/0 12/9 13/6 
a ee 


Best best drawn killed galvanised telegraph wire (joined in half 
gths to No. 9 inclusive with Rylands’ Patent Joint)— 


mile len; 
Nos. 0 to 6 £17 5 0 perton.|No. 10 .. 


7&8£850 4 
£900 5, 


£19 15 0 per ton. 
a .. OED os 


9 . a 
Terms of payment, 2} per cent. for cash on 10th of month following 
delivery. 


Nail BRods—Gtasoow, f.o.b. 
CLEVELAND .. 
Nails— 


Wnhirecross Wire & Iron Co. 
Wire Nails, or ee de Paris, at ya i 
9 1 


1 


12 
17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
in casks 1s. per cwt. extra. 


Bails—G.ascow, f.0.b. ee 


CLEVELAND oe 


Wa es—Tredegar Iron Company ee oe 6 


£21 5 0 
. oe oe 715 to8 0 
*e o oe 615 to7 0 


i a ae ee 


f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 


port) .. es oe *e o 
For colliery sidings (works) oe 5 
New and perfect permanent way 


rail (at works) 


Bridge rails to 30 


(at works 


Fishplates (at ‘works), any section 
Railway Chairs—G.asoow, f.0.b. oo ee 


Pipes—G.asoow, f.0.b... ee 


STEEL. 


Suerrietp—At works— 
Spring steel ee eo oe 
meee A cast = ee oo. 
ave! 8 es ee 
Sheet a oo oe 
Second-class tool.. o oe 
Best special steels ee 


Fine rolled, for clock springs, ‘&e. = 


Rails—Siemens (at works) .. 

Bessemer, ordinary .. 

Do. superior .. 

Do. oe ee 

Watrs— 

Rails, f.0.b., Cardiff or Newport 

Rails, at works, Bessemer .. 

Heavy 


Best, from 40Ib. per yard, at works 


(Davenport) 


Steel colliery bridge rail, works .. o 
PRICES CURRENT OF MISCELLANEOUS METALS. 


Copper— 
Chili bars .. oe oe oe 


B.S. ingots <e ee ee 
Tough cakes or bars «. oe 
in— 

Straits .e o- oe a 


British .. oe or eo 
Lead— 

Best English soft pig .. oe 

“ Panther” ee oe eo 
Antimony— 

Regulus star « ee ee 


—- oe oe oe ef 


English .. o o ee 


Quicksilver .. ey) 


Phosphor Bronze—Bearing metal perton . 
Other al ° 


r alloys 


Castings according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 
Zinc Sheets, for paper glazing (polished) — 


[st quality (per ewt.), from 


2niquality .. or ee ee 


For Engravers 


PRICES CURRENT 
£64. 


G. Daum, Cologne and London. * 
ri COAL, COKE, OIL, &c. 


Coke— .d £6 
Cleveland,at works 0 10 0..0 12 0 
Derbyshire.. .. 0130..0 00 
Wales .. co o © 96..0106 
Best Rhondca— 

No.3 .. .. 0120..01836 
Gas coke,atworks 0 66.0 00 
Sheffield .. .. 0150..6 00 

Coals, best, per ton— 

Birmingham .. 0 18 0..0 156 
South Durham.. 0 5 6..0 10 6 
Derbyshire— 

Best(at pits)... 0 14 0..0 160 

Converting .. 0110..0 00 

Other sorts .. 0 90..0110 

lack «os « 0 30..0 50 
Glasgow—At the pits— 

Elicoal,perton 0 7 0..0 90 

Main ~ 0 53..0 68 

Splint a 0 56..0 76 

Dross oe 0 09..0 80) 
Do.—At Glasgow— 

Household, per | 

“34 ewt, dalva. 4° 13 3..0 15 9 

.» whol e, 
ton le $0 800 99 

Splint .. « 0 $0,..0 89 

Steam .. « 0 80..0 99 

Wishaw main,. 0 70..0 76 

Smithy .. .. 0136..0139 
Lancashire (Wigan pit prices)— | 

Arle -- 0100..011 0) 

Pem 4ft. 0 86.0 90 

eae G08. 0 0 >a 70 

oe of O 56..0 60 

ae 8588 28 


|\Tallow .. 


oo ee eo 7 0to8 0 
oo o 6 Ot0o6 5 
5 to 6 10 
6 0 to 6 7/6 
O0ted 0 
or a o- 512 6 
Ib. per yard run 
6 0 0 
7 10 to 7 12/6 
4 0to410 
*e eo ,cf 6 OMT 5 
£aqa £8.4. 
oe « 1510 0t0 20 0 0 
or ee 14 0 Oto 2l 0 0 
. o 2 0 0to 82 0 0 
oe + 80 0 0t0 65 0 0 
oe eo 2% 0 0t045 0 0 
« 40 0 0to70 0 0 
o- ee 60 0 Oto 70 0 0 
eo 9 0 Oto 950 
oe - 710 0to 715 0 
oe eo 8 0 Oto 8 5 0 
oy - 90 0t0 000 
£8. d, £84. 
oo o €8©86 6008 7 6 
oe e- 618 Oto 7 5 0 
710 0te 717 6 
« 8 2 Oto 8 8 0 
7 7 6to 000 


£8. d. 
or ee perton.. {Ft . ; 
oe oe oe e 73 00 
oe oe ee e 7700 

{Ft 00 
oe oe oe “$7118 0 

76 00 
dt as 
oe o- or ee 2100 
oe” oe oe «e. 000 

{ 000 
oe ee oe “$000 
oe oe oo ee 2215 0 

1% 00 
oe a eo ~$000 
oo per bottle | me . 

+ 112 0 0 
° £120 to 140 0 0 


ary ee 41s. to 47s, 
ee oe +» 35s. 6d. 
37s. 


£84 £8.4. 


London—Best .. 0 00.0 00 
Other sorts .. 0196..1 09 
South Yorkshire—At the pits— 
Bestordinary.. 0 12 0..6 16 6 
Converting .. 0 90..011 0 
lack . o 0 30..0 50 
Wales, allat pit. 0 00..0 00 
Steam(less2}).. 0 60..0 73 
Ouse «. « 0 66 070 
Small steam .. 0 29..0 30 
Do, bituminous 0 20..0 29 
ard .. « .. 64 00..0 00 
| Oils, tun— 
Seal, pale.. .. 34100..0 00 
Brown .. «+ 29 10 0..39100 
Yel. totinged.. 31 9 0..3300 
Linseed .. .. 24 50..2476 
Olive, Gallipoli.. 0 00..0 00 
Spanish .. .. 0 00..0 00 
Palm .. «. «- 89 00..0 00 
Rangoon engine 
Gaga — 0 36.0 00 
0.8), per 
Rapeseed, Engl 88 5 0..88100 


ce ce 
Town .- «- 3619 0..386150 
Foreign pale .. 38 0 0..89 0 0 
Brown .. « 0 00..0 00 
Soom boty a 0 00..0 00 
e, itt . 
Sea, pale .. 24 10 0..85 0 0 
Brown .. .- 29 00..3000 
E. 1. Fish .. 23 00..0006 
Yellow .. «. 82 00,..8400 
: oe -- 30 00,.5400 
t. ‘eters 4 
vo. ae } 52 15 0..53 0 0 


Id «e «e oe 5010 0..51 00 

































Per Load of 50 cubic feet. £5. 48. Per stendard, 45 £8, 
* Petersburg 
Riga ..... gene 310 45 9 5 lilo 
Dantsic a 40 510 19 @ 2319 
Best 3 0 4h - HYD MD 
« 040 810 ul & 
« 215 35 lw 0 12 0 
T 213 215 80 oD 
f oe 25 2w 715 85 
Stettin ....... 3 0 320 710 Bly 
Bwedibh 210 2h 8 
Swedish and 115 3% oo en 
Baltic Ouk Timber— ouo 
Memel crown «+-05. ++ o10 8 0 
. oneee 500 
Rete eS ee es me : 0 bis; 3 
Brack & unsquared e t) 
“Gubpinsterguaieent 410 5 @ 108 ’ 
i 0 
Fae ee aS a 
e! oe ° 0 q 0 22 o 
Waney 4050 
Pitch pine ; 370 315 gw 
eeceesers 30 815 5 
Vo. tor masts 40 51 is 58 
Kim, rock.. 460 156 60 
Quebec oak 60748 6 45 
Ash cccsess eee 4°00 5 6 ‘i 
Birch, Quebec . .* ree 10 10 lo 
, 
2190 215 aivery 
AH 
v aa 
710 810 40 . 
80h 6 405 
203 ¢ 506 
I erererer ret Llowo 608 
o- 8090 6ov 
Australian, ionbark.......... 6 0 7 lv 018 
Deuls, &c., per Petersburg Standurd— 40 4 
At, ist yellow ...... + 16 51610 404 
Qud do.....000-45 13 O14 U OUCH oeseseesevere 204 
14 017 0 Walnut, ivalian... ry ah 
-lLio lay Black Sea. #3 4 
. jou oe 804 
9609 
0113 
2% 45, 
70 90 
14 0 20 9 
2 Oo 18 06 
+ 1 02 @ 
-" 4 Re 
le 
Battens ........ 60 10: 
Hand-sawn deals . + le 0 0 
Hand-sawn battens. 7 - 1201680 
Dantaig crown deck deals, per 608 & 
40f. Zim... 6. oe 1 5143 Boxwoot, Turkey ....se0eee 6 8 90 O 
Brackdo. ., .- « ¥l7 1 B 
Per Petersburg standard, ad. ad 
Quebee, Ist bri-ht piue...... %1 0 2510|| Lancewood sp.rs,each,fresh 10 0 29 0 
Bud do, ..sceeseeeee 1210 1510 Do,, ordinury tofair..,, 32 Q 4 O 

















THE Spanish Government has appointed a commission to inquire- 
into the physical conditions and possibilities of the Philippine 
Islands. <A vrofessor of botany is to accompany the expedition to 
report on the nature of the flora of the interior, and on the condi- 
tion and extent of the forests. A careful survey is to be taken of 
the entire group and a map, drawn up on a large scale, is in con- 
sequence to be published. The mountain ‘ranges are to be the 
objects of a special investigation; the height of all the salient. 
points is to be accurately ascertained, and all traces of metallic. 
products to be noted. The officers in charge of the expedition are 
to take such notes of observation as shall enable them on their 
return to draw up an exhaustive monogram on the entire physical 
condition of the islands, Itis to be expected that many branches of 
scientific inquiry will profit by this research in a so long neglected 
and most interesting region. 

RatLway PERiopicaL TicKETS.—The number of railway travel- 
lers in the United Kingdom is not known, because the number of 
journeys made by periodical ticket-holders—the ber of times. 
they are railway passengers—is unknown. What is shown, for 
instance, for the year 1875 is that there were 506,975,234 ordinary 

assengers, that they paid more than 214 million pounds for their 
ares, and that there were also 597,257 holders of season or 
periodical tickets, and these paid £1,151,248 for their tickets, 
averaging 38s. 6d. each. Almost all the companies have, however, 
voluntarily supplied to the Board of Trae a further return, show- 
ing how much of this last sum came from each class of travellers, 
and from this we learn that in 1875 as much as £652,232 was: 
received for first-class periodical tickets, £367,111 for second-class, 
and £81,535 for third-class, this last item including workmen’s 
weekly tickets. In 1875, therefore, less than 8 per cent. of the 
receipts from periodical ticket-holders came from third-class 
passengers—the class from which comes much more than half the 
receipts from ordinary passengers. On the Metropolitan Railway 
the periodical tickets produced £26,581 in 1875, but only £271 of it 
was from third-class passengers. On the North London line, £2405. 
of the whole £28,470 received for periodical tickets came from 
third-class passengers ; on the Great Eastern, £4491 of the whole 
£74,949 ; on the Great Western, £244 of the whole £48,478; on 
the North-Western, £1445 of the whole £91,034; on the South- 
Western, £2705 of the whole £103,660 ; on the Chatham, £3044 of 
the £58,675 ; on the South-Eastern, £8279 cf the £124,108 ; on the 
Midland, £16,017 of the £56,602 ; but the Midland has no second- 
class. The North-Eastern Railway shows for third-class as much 
as £12,749 of its total £51,724 received from periodical tickets in 
1875. The largest revenue from periodical tickcts in the year was. 
on the London and ooo line, which received £76,332 from 
first-class passengers holding periodical tickets, £47,362 from 
second-class, but only £448 from the third-class. 

JAPANESE PoRCELAIN.—The beauty and finish of the porcelain. 
exhibited in the Japanese department of the Exposition have 
elicited universal commendation. Most of this ware is produced 
at the Sato potteries, which have been in existence over a thousand 
years. Sato is described by a newspaper correspondent as a town 
on a mountain stream 12 miles from the sea, and containing 8000 
inhabitants, all engaged in porcelain manufacture. No machinery 
is employed, and as skilled artisans receive less than 50 cents a 
day the ware is produced at little cost. Nature seems to have 
made special provision for this manufacture at Sato. Kaolin of 
the finest quality in the world exists in enormous beds, readily 
accessible, the cobalt is dug out of the alluvium in the bluffs around 
the town, the purest water is furnished by the stream, within a 
mile of the factories may be obtained the fire-clay for the ovens, 
the wood for baking, and the quartz for glaze. The process of 
manufacture, as carried on without variation for a thousand years. 
or more, is represented to be as follows :—‘‘ The clay is taken out 
of the beds and carried on the backs of men to the factories, where 
it is carefully and patiently manipulated till ready for the turning 
wheel, which is exactly like those represented on the old Rgyptian 
ruins. The turner sits, in true tailor fashion, on the same level as 
the wheel, and with consummate skill and unwearying patience 
produces all shapes and sizes. When I saw them working I was 
struck with the triteness and force of the old Hebrew proverb, 
‘* Like clay in the hands of the potter.” From the turner the 
vessel is carried to the drying house, where it stands for two weeks, 
and then is put into ovensand subjected to a heat of from 400 deg. 
to 600 deg. Fah. Thence itis taken in this half-burned state to 
the turner’s wheel again, who now proceeds to smooth it and make 
it thinner with a small piece of thin-edged steel. Then the painter 
decorates it with oxide of cobalt, which, as they put it on, is any- 
thing but ornamental, being black. The painter sits on the floor, 
and holds the vessel, if small, in one hand, and paints with a 
small hair pencil with the other, having no support for either 
hand. He paints rapidly and skilfully, with no guide to form his 
figures but his eye. All ware is hand-painted. ey know nothing 
of copper-plating as yet. From the painter the ware goes to the 
glazing house, and then to the large oven, where it is burned in 
large quantities and subjected to an intense heat, whence it comes 
out clear, white, and translucent, but not so much vitrified as to 
have lost its earthy texture so entirely as to be brittle. After all 
this it is carried on the backs of men 12 to 15 miles down the 








—_— road along the beautiful stream to the bay, where it is 
shipped to all parts of Japan.” 
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BLASTING OPERATIONS AT HELL GATE, 
NEW YORK. 


Txose who have read Fenimore Cooper’s novels will 
remember that one of the most sensational episodes in the 
works of the + American novelist is connected with 
the dangerous reef at Hallett’s Point, New York, known as 
Hell Gate. As far back as the end of the last century 
attempts were made by Americans of ultra refinement 
to alter to “ Hurl Gate” the — name affixed 
to this reef at an early period in the civilised history of 
the United States, an attempt which was vigorously and 

perly denounced by Cooper. The reef in question has 
ong been the terror of navigators. It projected from 
Long Island into the somewhat narrow channel of the 
river for a distance of 300ft., and the depth of the water 
over it at low tide was but 12ft. for a distance of 270ft. 
from the shore. When the tide ran fast and the wind was 
high the water flew over the rocks in immense breakers, 
and boiled and bubbled in a thousand eddies. The risk 
incurred at such moments by ships attempting to pass in 
or out of New York by this channel was appalling, and 
the tremendous character of the commotion caused by the 
submerged rocks, led early navigators to give the forcible 
title to the reef and the p Bown in its immediate neigh- 
bourhood, which so severely taxed the sensibilities of 
super-elegant individuals. Hell Gate, however, exists no 
longer, save in name. On the afternoon of 
the 24th inst. the work of destruction was 
completed by the explosion of heavy 





|then pushed to the bottom of each hole, which was filled 
with water. The ends of ea art ar Fiche ae 
holes were then ignited. The broken was then loaded 
upon small cars carrying about one-third of a cubic yard 
each, which were hauled by mules along a railway to a 
turntable near the middle of the floor of the shaft, 
where a derrick worked by steam hoisted the car body 
and its contents off the truck to the top of the shaft ; 
and the rock there dumped into a tipping car, attached 
to a small steam locomotive, which conveyed the débris 
and deposited it at the end of the spoil bank. The 
excavations were completed in June, 1875, and since that 
period the piers and under surface of the roof were 

ierced with numerous blast holes, to effect the final 

emolition. 
the various headings, and the aggregate length of the 
galleries. 

The destruction of the supporting columns was effected 
by exploding simultaneously a very number of dis- 
tinct cartridges placed in holes.in the pillars. We do not 
hesitate to state that never before were so many isolated 
charges exploded at once as on the afternoon of the 24th 
of September, and very considerable difficulty was 
incurred in effecting electrical communication between 
them all and the batteries. The work of charging the holes 
in the columns began at half-past seven on the morning of 
the 12th inst., fifteen trustworthy men being picked out 


The table below gives the lengths of 





traversed by a minute platinum wire. The explosion 
of the first cartridges was deemed to be sufficient to 
explode all the others in the hole, and the result has been, 
so far as can be known, consistent with this theory. 
It will be understood, of course, that the electrician 
removed each peg as he went, replacing it with an 
exploding cartridge. All the wires were collected and 
gore into two cables which led directly to the batteries. 
steptel.alier mach Wopdation end experimen have © 
0 m ion and experiment, have as 
yet reached this country. A large number of holes were 
opened to less than the proper depth, either because water 
was encountered in quantity, or hard veins of rock practi- 
cally impenetrable by the drills were encountered. Into 
such borings, however, cartridges were stuck without any 
exploders, on the chance that they would go off in the 
general concussion. No tamping of any kind was 
sealer. But before the charges were exploded water 
was itted to fill the workings, and this proved quite 
sufficient for every a The holes were bored in the 
columns at distances of about 2ft. apart vertically, while 
numbers of cartridges were inserted in the roof as close as 
possible to the heads of the pillars to ensure the destruc- 
tion of these last for a couple of feet at all events. The 
descent of the superincumbent mass once begun, would 
effect the rest. 
The batteries, twenty-three in number, representing 
960 cells, were in a wooden 
house about 100ft. from the shore ; upon 





charges of dynamite and its congeners. 
The operation was, we are told, panes 
successful, and thus one of the most 
remarkable engineering operations ever 
attempted has given all the excellent 
results anticipated, no doubt to the infinite 
annoyance of a great many very wise 

“* who asserted that the attempt to 
tes oa the reef by the plan adopted must 
end in total failure. — 

Fromtime von bovine accounts, oe or 
less imperfect,haveap in various Eng- 
lish anit of the works at Hallett’s Point. 
The prevailing idea here has been that the 
reef was to be blasted away, the tops of 
the higher rocks being blown off, and the 
débris permitted to fall into the hollows. 
The system adopted was, however, quite 
different. Instead of attacking the reef 
from the outside it was attacked internally, 
the mode of operation being, in some 

cts, analogous to that adopted by the 

ilitary engineer who wishes to destroy a 
bastion or a tower. The idea involved 
was probably by what takes 
place in a coal mine when the pillars are 
removed. In other words, a shaft was 
sunk close to the reef, between it and Fort 
Stevens. From this shaft headings were 
driven, and the whole reef was excavated, 
the materials being drawn to the foot of 
the shaft and raised to the surface. In 
this. way the reef became at last a mere 
shell supported on pillars; at the final 
moment these pillars were destroyed, and 
the whole superincumbent mass tumbled 
into the hollow below. This was the 
rationale of the process of destruction, 
and this being understood, we shall now 

roceed to describe the process itself more 
in detail. The annexed plan will assist in 











the roof was raised a slight framework 
about 10ft. high. From this was sus- 
pended the arm of a commutator, so 
that on establishing communi- 
cation with a secondary battery on shore 
the arm: dropped, electrical communica- 
tion was established throughout the 
mine, and the charges exploded. The 
whole of the work has m carried 
out by General Newton, as engineer-in- 
chief, and ‘by him the charge was fired. 
The spectacle—as a spectacle—was not 
very grand. There was a very moderate 
report, and not a very considerable 
upheaval of the water. But it is 
interesting to note that the underground 
tremour was felt as a mild earthquake 
for some distance. Whether any attempt 
has been made to measure the rate of 
translation of the earth wave we are 
unable to say as yet. Not a few of the 
persons residing in the vicinity vacated 
their houses on the morning of the ex- 
plosion, and very tt and unnecessary 
alarm was manifested by men who 
forgot that the explosives employed had 
quite as much work cut out for them 
under the reef as they could well manage. 
In other words, the water and the super- 
incumbent strata were both: t in 
sufficient quantity to absorb the energy 
liberated when the charges were ex- 
ploded. It is probable, indeed, that the 
earth tremour to which we ~— “falling 
was due in + measure to the falli 
of the set inte the excavations made 
to receive it. Additional information 
concerning the new soundings off Hallett’s 
Point will be anxiously looked for by 
engineers. These, and these only, can 
tell us whether an operation which 
reflects infinite credit on the engineering 








rendering what follows intelligible. 

Work was commenced as far back as 
July, 1869, by building a coffer-dam 
between high and low-water marks. This dam was 
finished in October, and the sinking of a huge shaft 
immediately ensued. This shaft or pit, of the form shown 
in the plan, measured 117ft. in its greatest length, and 
62ft. in its test width ; the depth below low-water 
was 33ft. m the bottom of the shaft ten headings, 
marked 1, 2, 3, 4, &., in the plan, were driven. These 
radiated under the entire reef. They were from 10ft. to 
22ft. high, and of various lengths, the average being 
about 270ft. These were connected again by cross galleries 


at every 30ft. The galleries were roug 4 of the same | this d 
e 


section as the main headings or tunnels. whole space 
was thus converted into a vast honeycomb, the roof of 
solid rock under the river being held up by the columns 
perc sa it. These columns were finally reduced as much 
as was deemed prudent, by minor headings, until finally 
173 piers were formed, averaging about 10ft. each in 
thickness. The entire reef, covering an area of three acres, 
was thus undermined. The aggregate length of tunnels 
and galleries driven under the bed of the river was 7425ft. 
From the excavation, 47,461 cubic yards of rock were removed 
by drilling and blasting ; this operation required 208,174 lineal 
feet, or 394 miles, of drill holes, of which 90,107ft. in depth 
were drilled by hand, and 118,067ft. by various kinds of ma- 
chine drills, viz., the Burleigh, Diamond, Rand, Winchester, 
Wood, Ingersoll, and Waring drills, worked by com- 
pressed air. The following quantities and kinds of explo- 
sives were used in blasting the rocks :—Blasting powder, 
24,431 lb.; nitro-glycerine, 26,471 lb.; giant powder, 
19321b.; mica powder, 600Ib.; vulcan powder, 4017 lb.; 
rend rock, 1500 1b.—total, 58,951 1b. In exploding these 
compounds, 63,756 exploders, and 331,51 6ft., or 624 miles, of 
Bickford’s safety fuse were used. In all, about 75,000 blasts 
were fired. The usual method of driving a tunnel was as 
follows :—The face of the rock was pierced obliquely with 
as many drill-holes, from 3ft. to 4ft. ia depth, as were 


deemed n ; the charges were then prepared by 
lacing the explosive in water-tight cartrid, that 
8in. to 12in. long, and pode ae thos Scat 


120z. of explosive; into each of these cartridges 
was a@ copper cap containing me fulmi- 
nate, fastened to the cad of a_ piece 

fuse, generally about 5ft. in length, e cartridge was 





PLAN OF EXCAVATIONS AT HELL GATE, 


for the work, Three different explosives were used, 
namely, dynamite, rend rock, and giant powder, each 
supplied by a different company. The total quantity bought 
was about 57,000 lb., delivered in cartridges packed in 
boxes, each box holding 100lb. The cartri were 
metallic and all of the same length, about lft. llin., but 
the diaimeter varied, four different sizes being used, 24in., 
2in., 1fin., and lfin, The average depth of the holes 
drilled in the columns was 10ft. It was found impos- 
sible to keep the bores of the same diameter throughout 
is distance, hence the necessity for the variation in the 
size of the cartridges. The smallest, containing about 
101b. of explosive, was placed at the bottom or furthest 








Heading. |Length.| Heading. |Length.| Heading. Length. 
No. | Feet. |No. Feet. |No. Feet. 
1, | aoe} 27 . 13°00 | 8a 47°55 
2.. | 185-76} 29 - 12°60 {10 « 180°865 
8.. | 199°98 | 2 5°75 {10d 184°28 
4.. | 194-53 | 2% 15°00 |10 ¢ 1380°65 
5.. /191°25 | 8a 75°88 |10 d 96°67 
6.. | 224-08 | 5a 129°51 |10 ¢ 79°40 
Tic | 80°58 | 5b 77°35 107 56°70 
8.. 2. | 28°92] 5e 1...) 50°85 10g 56°35 
9. 2. ..| 25°50 | 6a <.] 207°58 |1Oh 83°75 
10 old.. ::| 299°71 | 6a, branch| 15°75 lentes 
2a .. ..| 168°27)}6b .. ..| 146°80 Total headings ..| 4857°57 
2b 2} 102°04 | 6c 183°36 | Galleries 1] 2568°10 
Qe :.| 146°67 | 6d 50°60 

2d i. 3] 48°40] 6e 51°55 | Total .. 7425°67 
2d, branch| 15°50 | 6f 27°00 

Qe -«| 116°10 | 7a 75°75 

















extremity of the hole, and was succeeded by three other 
cartridges, The most powerful explosive was p in 
the smallest. cartridges. There were in all 4462 charged 
holes, containing 52,206 ib. of explosives, and to avoid 
confusion, before the work of filling them began, wooden 
plugs were stuck into each hole, each of these plugs was 

tted with a small tin disc bearing a number, and the 
plugs were united by cords running in the same direction as 
afterwards taken by the conducting wires from the 
battery. When all the holes were charged, the electrical 
staff commenced operations in, each hole an 


, Placing 
exploding cartridge, about, 1ft. long, and; lined with vul- 
safety | canite. | each cartridge was a. small brass cylinder 2in. 





long-and gin.-in diameter, containing mercury fulminate, 





talent of the United States is as success- 
ful as it deserves to be. The latest 
reports on the subject are to the effect 
that soundings taken by General Newton show that ali 
that was intended has been accomplished. 








THE IRON AND STEEL INSTITUTE AT LEEDS, 
(From our own Correspondent.) 

ArverR luncheon on Thursday, the 21st inst.,a number of the 
members proceeded by special train to the works of the Low Moor 
Iron Company, near Bradford, where they were kindly and cour: 
teously received by Mr. Jeffries, the manager, and several mem- 
bers of the local committee. In one room to which the visitors 
were conducted they saw a number of samples of plates, bars, 
&c., of remarkable quality and tensile strength, besides speci- 
mens of excellent raw materials, which the company raise from 
their own estates, and a number of royalties leased within a 
short distance of the works. The Low Moor Company's royal- 
ties extend along the stream which divides the townships of 
Hunsworth and North Bierley for a distance of nearly seven 
miles, The iron is found in nodular pieces at varying depths 
from the surface, but of late years the supply has become much 
more scarce and precarious than of yore. The company exhibited 
on the works a complete section of the seam of coal used in 
their blast furnaces. It comes from what is called the “better 
bed” of Yorkshire, and is admirably adapted for smeltiag on 
account of its exceptional purity. Specimens of the black-band 
ironstone used in the company’s furnaces were also shown, and 


~______ | were generally looked upon as admirable samples of the kind. 


The company obtain their limestone from Tipton, where there 
are hn 3 extensive quarries. There are eight old-fashioned 
square blast furnaces, and some idea of the antiquated character 
of the works may be gathered from the fact that their blowing 
engines bear the inscription “ Emmet’s, Founderers, 1791.’ 
The pig beds are under cover, a foundry is attached, in which the 
company cast their own rolls. There are altogether eight refinery 
furnaces of the old-fashioned sort, with square bases, and the 
refined metal is usually broken under guillotines, or drops with 
a kind of disengaging hook, and sorted according to the number 
of blows it is capable of standing without breakage, each piece 
being examined separately. Some specimens were shown of cold 
blast pig and refined metal. The fracture was remarkably good. 
Only refined metal is charged into the puddling furnaces in 
quantities of about 84 cwt., with more or less twist scrap, 
according to the purpose for which the iron is intended. Each 
man’s make of iron is carefully exarnined, and a number is given 
to him eigen. tery its quality; the man who the lowest 
number is punished by the deprivation of work for a week. 
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ats. So complete and comprehensive are the operations 
of the Bowling Company that they raise their own raw materials 
Within a short distance of the spot where they are turned out in 
the form of lathes, rivets, tires, or boiler plates. The works, I 
may briefly mention, were originally founded by Sturges and 
Co., in 1780, and after the firm had for years afterwards been 
carried on by the title of Sturges, Paley, and Mason, it became 
the Bowling Iron Company. Like the Low Moor Company they 
make use of the black band ironstone and the better bed coal. It 
is calculated that their operations involve the exhaustion of one 
acre of ironstone per week and two acres of coal; but neither is 
found in abundance, the ironstone seam only running from lft. 
to 2ft. thick, and the seam of coal from 2ft. to zft. 6in. The 
company have six blast furnaces, five of them being of the old- 
fashioned type with an open top, and one of them, recently 
constructed, having a close top, and a height of 54ft. to the 
charging ports. There are three furnaces at present in blast, 
and one new furnace in course of construction. The company 
produce when in full work about 450 tons of cold blast pig iron 
per week. In charging the coke the company use two parts of 
oven coke to one of open bed coke, There are on the works 
164 coke ovens of the old-fashioned kind. The average con- 
sumption of coal per ton of pig made is about 3 tons 5 cwt. 
and of coke about 2 tons 5 cwt. In the new furnaces, however, 
when the top is close, the consumption has been reduced to 
89 ewt. of coke per ton of iron, without any deterioration 
in the quality of iron, and the company are now so much 
impressed with this saving that they are about to provide a 
close top for the furnace now being erected. : 

Nothing struck the visitors to the Bowling works with greater 
admiration than the extreme care employed to expel every source 
of impurity from the iron, reither labour nor money being 
spared in the attainment of this end. Every ounce of pig iron 
made in the works is refined in the old-fashioned refineries, of 
which five were seen in operation, the charge varying from 
38 cwt. to 2 tons. In the refinery process the pig iron and the 
coke are placed together into an open hearth, furnished with 
three tuyeres. After it has been melted down, and the blast has 
been kept on for some hours, the iron is tested with a bar, until 
it is found ready for being tapped, when it isrun on to flat plates 
and cooled with water. 1t next goes through the process of being 
broken up, and is weighed out to the puddlers who puddle it 
with 30 lb. of the best boiler plate scrap to the charge of 3 cwt. 
The puddled iron is made up into slabs and put together under 
a steam hammer and doubled, the doubling process being con- 
tinued until the sizejof plate requisite for the order is obtained. 
The largest boiler plates in Yorkshire are made at these works. 
There is one large rolling mill, reversing with link motion, 
having 10ft. rolls, which roll plates up to 9ft. in diameter and 
8ft. in width. This large mill is driven by a horizontal engine 
with 32in. cylinders and 6ft. stroke, the fly-wheel weighing about 
35 tons. There is another plate mill of smaller size and more 
recent date, which is worked with Ramsbottom’s reversing gear. 
The total quantity of boiler plates produced varies from 100 to 
120 tons per week. The Bowling Company make iron specially 
adapted for rivets, of which they produce a large quantity. 
After being taken from the furnace this iron is made into a 
bloom, and thence it is converted into a billet. Finally, it is 
drawn into a bar in the small mill to whatever size may be re- 
quired. A large tire mill is in pretty constant operation. The 
tires are made from stampings, broken up and selected. They 
are then piled together on small boards called tailing boards, after 
which they are put under the hammer like boiler plates, and 
made into a solid round bloom, in the centre of which a hole is 
punched. The tires then go forward to another hammer, under- 
neath which the flange is hammered on. After the flange has 
been hammered on, the tires go forward to the mill, where 
there are two pairs of rolls applied—the one for roughing and 
the other for finishing. Water is meanwhile poured on them to 
clean off the scale and get a good surface. 

The steel making department of the Bowling Mills is only of 
limited extent. The company anneal the steel, which is cast in 
large ingots. There are fifty casting pits of the old-fashioned 
kind, working with coke, and forty-eight Siemens pits; but the 
company are not now working the Siemens process, finding that 
in these bad times, when orders are irregular, it only pays to 
work the Siemens process with continuity. Not the least in- 
teresting feature of the works is the pattern shop adjoining the 
steel works, where many hundreds of patterns were arranged in 
the most orderly manner, according to their pitch, size, and the 
number of teeth in each wheel, causing one of the visitors to 
remark to the cicerone of the party, “This is a thing you have 
just cause to be proud of.” The appliances generally in use at 
Bowling did not offer much scope for the instruction of the 
visitors. They were almost wholly of am old-fashioned type. 
Nor were the works themselves in any way attractive, their 
arrangement being exceedingly “mixed up,” owing no doubt to 
the exigencies}that have’compelled extensions from time to time, 
while they are much more “ up hill and down dale” than strict 

to economy of labour would sanction. But they are, 
nevertheless, remarkably compact, and their products have made 
them notable wherever iron is required for purposes that Bowling 
and Low Moor iron alone will supply. 

On Friday nearly 150 members of the Institute proceeded to the 
works of the Kirkstall Forge Company, about four miles from 
Leeds, to examine one of the most notable establishments of its 
kind in the country. The party were received at the station by 
the Messrs. Butler, and conducted by them over the works, 
which are furnished with severaljjspecialities in the way of 
mechanical appliances, I may, however, premise that the Kirk- 
stall Forge is the sole remaining representative of a very ancient 
metallurgical trade. Large quantities of scorie and other 





bility that centuries a 
made by the works at Ki 


The proprietors do not 
manufacture their own pig iron, nor do they raise their own 
ich, however, are obtained from the best sources in 
pecialities of the firm embrace railway 


to the manufacture of round bar iron for shafting and machine 
makers’ purposes. On entering the works the visitors were 
shown a number of bars from the grinding and straightening 
machines. One bar was brightened cold in a straightening 
machine, and another was shown alongside which had been 
polished with emery stick. Alongside these and other samples 
was a machine for brightening the bars, which had only been set 
in motion for the first time on the previous day. It is, I believe, 
the first machine cf its kind, and was constructed in G@ Ww, 
where the patentee, a Mr. Robertson, is resident. The i 
polishes the bars—which have previously been straightened and 
planished—after they are cold by rotating them, and causing 
them to travel across the face of a solid emery wheel, 
thus doing the work of a lathe in a more expeditious 
and economical manner. On this system of straightening 
and planishing round bars, Mr. Edmund Butler read a paper at 
Thursday's meeting of the Institute, to which we would beg to 
refer our readers who wish to be more fully informed concerning 
it. After going through the machinery department of the works 
of the company, we were ushered into the presence of Mr. Pickles 
and his ingenious mechanical rabbling apparatus, of which the 
Kirkstall Forge Company speak in very favourable terms. i 
puddling machine has already been described in THE ENGINEER, 
and need not now be further referred to, except to the extent of 
saying that it is making progress in Staffordshire and other iron- 
producing districts. In one of the erecting shops, visitors were 
shown one of: Haswell’s hydraulic forging presses at work, and 
another under construction. The company do not regularly 
employ the Haswell press for their own purposes, but they make 
a number for other firms, and they have now on hand, and very 
near completed, one of very large size for the Yorkshire Hydraulic 
Forging Company—a new firm that is now erecting large works 
about a mile from Kirkstall. This press is capable of exerting a 
pressure of 1250 tons. In the large engineering shops of the 
firm the manufacture of steam hammers was seen in various 
stages of progress. The firm not only make steam hammers up 
to 50 tons weight, but turntables and other mechanical apparatus 
of that ilk. The works are very i in form, and have 
evidently been put together without any uniform plan, as the 
exigencies of the trade required, but the machinery generally 
was of an excellent kind, well met and suited ping per- 
formance of a t variety of work. After inspecting the 

the visitors fe corte | to Kirkstall Abbey, where an poh wn 
luncheon was provided in the Abbey grounds by the Messrs. 
Butler. As they emerged from the grounds of the Kirkstall 
Forge Company they passed a curious pedestal which bore that 
London and Edinburgh were each distant 200 miles, and that it 
had been put up by the Forge Company in 1779. 

There was a large attendance of members on Thursday, when 
the Institute resumed its sittings at ten o’clock, under the presi- 
dency of Mr. Menelaus. 

“The Use of Molten Iron Direct from the Blast Furnace” was 
the first subject down for discussion. It was introduced by Mr. 
G. J. Snelus, of the iron and steel works belonging to the West 
Cumberland Steel Company, at Workington. His object, he 
said, was to describe the plans he had adopted at these works for 
conveying the molten pig iron from the blast furnaces to the 
converters. In the devising of these plans he started with the 
conviction that it was desirable to construct in the first place a 
ladle and carriage that could be moved about with safety and 
celerity, without being of undue weight; that the ladle should 
be p in asecure position upon its carriage, that it could be 
easily tipped for turning out the metal, lifted with facility when 
power be charged, and that the man in charge of the ladle 
should be in a good position for turning it over, so that he could 
not only see well what he was doing, but be out of danger from 
any splashes of the metal. He concluded, moreover, that to pro- 
duce the utmost economy the ladle should be brought as near as 
possible to the blast furnaces, and that the metal should be 
poured directly from the ladle into the converters, so as 
to avoid the cost and waste of “runners.” The ladle 
was constructed to hold about 8 tons, and it was of 
such a shape that its contents could be poured out 
over a lip on either side. It was supported on the centre of the 
carriage, whereby the greatest stability was secured without the 
aid of any balance weight, and it was turned over by a simple 
cast iron worm and wheel. ‘The carriage and ladle held up 
ready for use weighed under 10 tons. Three of them costa 
little under £1000. The converters were arranged according to 
the usual English plan, facing each other, and a staging had 
been thrown over the pit between the two converters. This 
was supported by a strong girder over the pit stretching between 
the supports of the two. The platform was at a sufficient height 
to leave plenty of head room for the centre craffe, and at the 
right level for the ladle to pour clean into the vessel. The dis- 
tance between the blast furnaces and the converting sheds was 
about 350 yards. In order to bring the ladle as close as possible 
to the furnaces, a cutting had been made through the pig beds 
in front of the tap holes, and in order that the pig might 
not be curtailed the cutting was made sufficiently deep to be 
covered over for casting purposes. There was sufficient head 
room for alocomotive to work the traffic entirely, and the whole 
of it was done by working one locomotive night and day. In 
practice they always tapped the iron from the two furnaces into 
the ladle, about 3 tons 10 cwt. from each furnace, to ensure, as 
far as possible, a uniform charge, and there was very little diffi- 
culty in doing it. Five minutes often sufficed to tap both fur- 
naces, and get the charge of metal, and in less than five minutes 
it could be weighed, taken to the converter, and poured into the 
vessel. It was evident that the arrangements were such as to 
produce the minimum amount of scrap and scull, and they con- 
sequently found considerable benefit from the increased yield. 
One ladle would last from twenty to thirty casts before the scull 
needed to be taken out, and even then it was only the loam 
coating, and not the brick lining of the ladle, that wanted renew- 
ing. e practical fresults obtained for the last fortnight had 
been as follows :—Total metal used, 1033 tons; ingots 
887 tons ; ladle scull iron, 14 tons 12 cwt.; iron scrap, cleaning 
of ladle, 1 ton 3 cwt.; steel scrap of all kinds, 14 tons 7 cwt.; 
yield of ingots, 85°8 per cent., or 14°2 of waste; iron scull 
and scrap, say 1°5 per cent.; steel scrap of all kinds, 
15 per cent. Comparing that with the results given by 
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Mr. E. Windsor Richards, manager for Messrs. Bo! ickow, 
Vaughan and (Co., explained, by the aid of a di the 
arrangements adopted for conveying the molten metal direct 
from the blast furnaces to the converters, at the new steel works 
of the company at Eston. 

Replying to Mr. Edward Williams, Mr. Snelus said that at 
the West berland Work they had not quite arrived at i 
through the Sunday, but they came very near it, as they work: 
up to twelve o'clock on Saturday night, and began again at 
twelve o’clock on Sunday night. They might without any diffi- 
culty use up to 20 per cent. of colé iron in the converters; but - 
he knew of no other way of dealing with it at the present mo- 
ment. One of his difficulties had been to get iron sufficiently 
high in silicon to insure having heat enough for the blow. 
Hence they had been driven to deal with the metal in the most 
expeditious manner possible, to avoid cooling on the way. It 
frequently happened at the West Cumberland Works that in 
less than ten minutes from leaving the blast furnace the charge 
of 7 tons was in the converter and blowing. 

The President substantiated all that been said with 
reference to the success of the process described by Mr. Snelus. 
At Dowlais they had adopted the direct process successfully, 
and the only difference between the Dowlais and the Barrow mode 
was, that they went in at the former place for a tapping, instead 
of a tipping ladle, which enabled them to make a very simple car- 
riage. After describing the system otherwise ad at Dow- 
lais, Mr. Menelaus said they had last week taken down 900 tons 
from the furnaces, and he expected that by-and-bye they would 
take a great deal more. As to the Sunday difficulty, he thought 
they would be driven by the low price of. steel in the market to 
work their steel works on Sunday as they worked their blast’ 
furnaces. 

Mr. J. O. Butler, of the Kirkstall Forge, near Leeds, read the 


next paper, “ On the Hydraulic Forging and Stamping of Malle- 
able Iron on the ‘Systeme Haswell’ of Vienna.’ e@ writer 


states that “The pressing of iron into a mould, or matrix, to give 
shape to various articles by the aid of the screw press, has also 
been practised for many years ; the steam hammer has likewise 
been brought into requisition for the same purpose, but toa 
limited extent only. Reciprocating blows from a steam hammer, 
it is found, do not produce or accomplish satisfactorily the kind 
of pressure necessary for forcing the atoms or molecules of iron, 
in an incandescent state, into all the interstices of a mould, 
where intri and accuracy are desired. This, however, can 
be done effectually by the inexorable thrust of a hydraulic or 
hydrostatic ‘squeeze.’ And this leads us to the subject of the 
paper now before aed We believe that Mr. Haswell, of Vienna, 
was the first to bring into practical and useful operation the 
. wm geog Chg malleable iron at a welding heat into shapes and 
uses, as they are technically called, previous to their being 
manipulated by the smith and fitter. Some years before Mr. 
Haswell’s patent of the machine, or tool, now under considera- 
tion was designed, hydraulic power had been made use of for 
forging or ing malleable iron, both with and without the 
aid of an accumulator ; but it is to Mr. Haswell that we are 
indebted for the improvements which make the hydraulic press 
a tool of general use. The drawings or photographs against the 
wall illustrate the machine or tool that he has produced for that 
purpose, It will be perceived that it is simply the adaptation 
of the hydraulic press, on the principle of Bramah, with an. 
arrangement to Haswell, whereby a ‘squeeze’ can be 
given, either secreting, or in one continuous thrust, until 
the piece operated upon acquires the desired shape. The pieces 
on the table are samples of what are produced :—No. 1 is a 
sector of a 12-spoked wrought iron locomotive wheel, showing 
three spokes with their portion of rim and boss pressed out of 
the solid slab. No. 2, locomotive crosshead ditto. No. 3, ditto 
(double) ditto, ditto. No. 4, outside crank with its pin, ditto. 
No. 5 piston rod socket, ditto. No. 6, locomotive axle box, ditto.” 

A long and interesting discussion followed, in the course of 
which Mr. J. T. Smith. Barrow, stated that, judging from the 
results produced by Sir Joseph Whitworth in his operations for 
dealing with molten steel, he should come to the conclusion that, 
however important Mr. Haswell’s practice and experiments may 
have been, they were in a fair way of being superseded by his 
(Sir Joseph Whitworth’s) plan. 

Mr. Greig, Leeds, said by the Haswell process the fibres 
were got in the exact line the article was bent. In the case of 
wood, the fibre was always found in the bend of the tree. If 
the same thing could be done in iron they will attain the 
maximum 

Mr. Cowper, London, said a few years ago the late firm of Fox 
and Henderson carried out some experiments in reference to 
squeezing iron into shape. It was an invention by Sir Charles 
Fox, for the use of hydraulic presses for squeezing iron. He 
(Mr. Cowper) added to it a hydraulic reservoir having a dead 
weight upon it, so that when they wanted to get a stroke of the 
hydraulic they had nothing to do but open a valve, and 
they got the stroke quickly. He could not help thinking they 
would find that the use of the hammer, where very large masses 
had to be dealt with, would become as much a thing of the past 
ee use of the falling weight had now become in 


testing 

Mr. Carbutt, Bradford, said he had seen Mr. Haswell’s machine 
at work in Vienna, and had come to the conclusion that it was 
the right way to do work. The only objection he saw to it was 
the dies, which were expensive, and which absorbed the heat 
from the metal, and made it cold; but if the press were only 
heavy enough and strong enough to do its work, he believed the 
difficulty of the dies would be overcome, 

Mr. Paget said: Having been enabled, for several years, to 
study at Vienna Mr. Haswell’s processes, and having 
examined Mz, William Sellers’ work of a similar kind at Phila- 
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del as also at Herr Borsig’s works, at Berlin, I may, 
per be allowed to say a few words. Strictly speaking, it is 
not forging that is done in this way, but rather swaging. The 
dead of the hydraulic press allows cast iron swages or 
wer to be used of sizes that would be broken up by the per- 
cussive action of the steam hammer. The Haswell press merely 
does for large forgings what the drop hamaser_rso taipily used 
for the details of small arms and sewing machines—does for small 
forgings. The slabs are always more or less hammered before 
being put into the moulds. Similarly, as with swages and 
all special tools, it can only be used to jary advan for 
work in which there is repetition. In such uses the saving is 
very great, amounting, for such uses as locomotive cranks, to 
fifty and even more per cent., as compared with forging under 
the hammer. The most efficient way of using the Haswell press 
would be to set it up in connection with pud furnaces. 
Beginning at the presses of Mr. Haswell at Vienna, at Herr 
Borsig’s in Berlin, Krupp’s of Essen, Baron Dietrich’s of 
Niederbronn, Mr. Haswell’s plan had been carried out and 
developed during the last fifteen years, realising Pong 
and turning out such work as that shown before the m ; 

Mr. Walker, of Leeds, believed that where there was a t 
repetition of work the Haswell press"was a very valuable machine, 
but without the repetition of work it would not pay. He was 
quite satisfied that the steam hammer just now was altogether 
an inadequate tool for dealing with a 15-cwt. ball. He would 
say that it. was quite impossible to deal with it. He believed it 
was perfectly practicable, and very easy to accomplish, to make 
a press that would deal with a 15-cwt. ball, and that would in 
two or three seconds make a perfectly sound, and what was called 
on the previous day, “ homogeneous” ball. 

Mr. James Kitson, jun., said some of them had yesterday an 
opportunity of seeing some of the remnants of the barbarous way 
of forging iron that had been spoken of. Practical proof was the 
best in those matters, and he would ask any gentleman if he 
thought the web of a crank axle could be produced with the 
grain of the samples that they saw yesterday by any method of 
squeezing in the hydraulic press. He himself did not think so ; 
on the contrary, he thought it was impossible to build up the 
iron as they bullt it up by that means. 

Sir Joseph Whitworth said that by applying great pressure to 
a column of metal its length was duninished one-eighth of its 
whole length in less than five minutes. The air cells were thus 
expelled. It had been a dangerous and difficult process to carry 
out, but it was now quite successful, and he was preparing to 

it out on a much larger scale, It might be interesting to 
the meeting if he gave some particylars respecting two twin 
screw shafts which he had completed lately for the ship Inflexible. 
They were: 283ft. in length, and their weight was 63 tons. The 
weight would have been 97 tons, but by the use of compressed 
steel 34 tons had been saved in the two shafts, The strength of 
the shafts was 40 tons to the square inch, and the ductility— 
that is, the power of pulling an inch bar asunder—was 30 per 
cent. of the length. They were 17in. in diameter, and were 
cast hollow. They had a Qin. hole through them. He found it 
was desirable to get the atppanes on as soon as possible after the, 
metal was poured into the mould when it was at a white heat. 
His press had a power of 8000 tons. He had not employed the 
press in forging iron, What he had done was entirely with the 
fluid compressed steel, so that he could not say anything about the 
application of hydraulic power to the forging of iron. But he 
was of opinion that the value of hydraulic pressure in forging 
was in proportion to the size of the mass; as far as their expe- 
rience had gone, the larger it was the more beneficial was the 
hydraulic press. The pressure they put on the fluid steel was, 
practically, about six tons square inch, He had made the 
experiment of putting on the enormous pressure of 20 tons to 
the square inch, and found they could not improve the metal so 
treated at all, or by anything they did, the atoms were pressed 
so close together. In the shafts he had spoken of they generally 
put about six tons per square inch on the fluid metal in order to 
expel the air and the gases, 

Sir John Alleyne said that they could not produce a steel 
that should have 30 per cent. of ductility without pressure ; it 
would be full of air cells without. If they wanted tool steel 
where they had not so much ductility, they might then get 
three-fourths, say, of the length with their ingot comparatively 
sound, and the pressure in that case would be of very little 
value, but if they wanted to get steel which should be suitable 
for manufacturing purposes generally, then they could not 
produce it at all with the amount of ductility required without 
the squeezing process. There was provision made for the escape 
of the gases, and there was considerable flame burning from 
them during the time of their escape. 

Mr. Snelus could not allow to pass unchallenged the statement 
that they could not get that ductility without compressing the 
material. He had over and over again made prem which bore 
exactly the same tensile strain that Sir Joseph Whitworth had 
mentioned, and gave exactly the same amount of ductility in a 
cast ingot. It had of course been rolled out ultimately, but the 
cast ingot was so far sound that its strength was enormously 
increased, and, of course, the strength of the finished article was 
increased in proportion. 

Sir Joseph Whitworth : And have you been able to accom- 
plish that in very large masses, say 5 or 6 tons ? 

Mr. Snelus said they had. essrs. Bolckow, Vaughan, and 
Co., he thought had a great number of steel boiler plates made 
out of that steel on their ground now, and a great many of those 
plates had stood a very high test, but they did not keep it up to 


that, because, as a rule, the users of steel liked a low tensile 


strain, and it does not follow that because it had a high tensile 
strain, that it might not. also have a high amount of extension, 
as he (Sir Joseph Whitworth) had obtained. : 

Mr. J. O. Butler, in the course of his reply, stated the advan- 
tages arising from the use of hydraulic pressure, and remarked 
that some time ago, when he wanted a 10-ton steel cylinder for 
a press, he found it impossible to get it cast in England, and had 


eventually to it from Westp! 
After Mr. Joseph Whitley and Mr. J. T. Smith had repudiated 
the statement that such a steel cylinder as that described by Mr. 


Butler could not have been cast in England ten years ago, the 
chairman remarked that he thought the Institute would = 
with him that Mr. Butler had not proved that assertion. But 
even if the assertion had been correct, they could now produce 
anything that could be done elsewhere. . Butler, however, 
deserved a hearty vote of thanks for his paper. ; 

The next paper was one “ On the Straightening and Planishing 
of Round Bars, as Practised by Patent Machines at Kirkstall 
Forge,” by Mr. Edmund Butler, of the Kirkstall Forge, Leeds. 
The author said that in spite of all the care and skill that can be 
exercised in the rolling mill, the ordinary round bar leaves it as 
a somewhat imperfect and but approximate cylinder, neither 
truly round nor truly straight. It is a comparatively easy 
matter to straighten a bar which is bent in one uniform curve 
from end to end, but it is the short bends, crooks, or dog-legs, 
which are the main difficulty, the presence or absence of which 
makes a good or bad round bar; and these, which appear to be 
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removed while the bars are still hot, for with cold straighteni 
there is alwayz a tendency in the bars to revert to their origi 
form when the skin is removed in the lathe. The production of 
a machine to accomplish the desiderata now in question has long 
occupied the attention and taxed the ingenuity of the ironmaster, 
cularly for the oh od sizes, and many schemes have been 
itiated and tried, but machine now under notice is the only 
one known to the writer which effectually removes dog-legs, and 
produces round bare sufficiently straight to be used for most 
ordinary evi gre without being turned in the lathe, The original 
idea of which this machine is an embodiment is due to Mr. James 
Robertson, of Glasgow, though the same idea seems to have 
occurred almost simultaneously to Mr. G. W. Dyson, of Sheffield, 
and it is the general arrangement of the latter which has been 
adopted, though, since it passed out of the hands of these gentle- 
meu, many improvements and additions—the results of practice 
and experience—have been made, which have given it the success 
it has now attained. The bars are while still hot from the 
rolls between two revolving discs having bevelled faces, which, 
when brought together so as to compress the bars between them 
with the of force thought necessary, rotate them, and at 
the same time traverse them forwards, also by a mechanical 
it backwards, so that the whole length of the bars 
is acted on by one continuous movement, and the bars come out 
straightened and planished. In doing this, moreover, two other 
important results are produced, the most palpable of which is 
that the scale, instead of being rolled in, as might be supposed, 
is entirely removed, and the surface is made smooth. The skin 
is brought to a very high degree of cleanness and smoothness, so 
much so that a mere rubbing with emery cloth, or if the bar be 
ut into the lathe with emery stick, polishes it as though it had 
wel turned and polished in the ordinary manner. Some small 
samples are exhibited, with one end left blue, as from the machine, 
and the other end polished as just described, in order to show the 
inappreciable difference in diameter between the two portions. 
This is already done practically, and shafting is now running, 
which has been put up without being turned, while other shaft- 
ing, after being put up in the same manner has been polished in 
its place ; and, again, the bars have been put into the latter and 
finished with the file and emery stick without being turned. To 
carry the finishing process still further, if the bars, after being 
allowed to go cold, are passed again through the machine several 
times, the blue skin disappears, and the bars come out actually 
bright. The other effect of the machine before referred to, and 
that a very important one, is that, by the action of the discs, the 
bars are slightly compressed, and consequently strengthened, 
Mr. David Kirkaldy has made some experiments to test the tor- 
sional strength ; and, in order to make proper comparisons, bars, 
after being rolled in the ordinary way, were cut in half, one 
portion being left with the ordinary finish, and the other por- 
tion being put through the machine ; and it was found that up 
to the point of elastic stress the machined bars had gained 20 per 
cent. in torsional strength. 

With a view to render as economical as possible the operation 
of polishing these bars bright with emery, and without the 
expense of centreing and putting in the lathe in order to use the 
emery stick, a machine has been constructed by Mr. Robertson 
to rotate and traverse the bars across the face of an emery wheel; 
and this first machine, on which great improvements are now 
being made, is now at work at Kirkstall Forge, and will also be 
shown to the members. This paper failed to elicit any discus- 
sion ; but both the machines described were seen in operation by 
the members who visited Kirkstall Forge on the following day, 

The next paper, and the last on the programme, was one 
Mr. Bashley Britten, of Redhill, Surrey, “On the Utilisation of 
Blast Furnace Slag with its Heat for the Manufacture of Glass.” 
After calling attention to the qualities and to the enormous 
supply of slag available for purposes of utility, the writer pro- 
ceeded to observe that for perfectly white glass, such as crystal, 
it is obvious tliat slag can be of no value at all, in consequence 
of the amount of iron it contains, which cannot be eliminated, 
and would produce a green or amber colour. Still iron is present 
more or less in all glass. The analyses of specimens of the win- 
dow glass of commerce exhibit as much as from one-half to one 
and a-half per cent., it being possible to neutralise its effect to a 
considerable extent. by decolouring materials. For all glass in 
which a tinge of colour is either needed or is not detrimental— 
and this includes an extremely large proportion of all that is 
made—a little iron does no harm; it is, in fact, often introduced 
as an important element, for it is capable of replacing other flux, 
and so lessening the amount of alkali which would otherwise be 
required. In order to produce the glass described by the author 
the slag can be used in its heated state just as it leaves the blast 
furnace. He showed that 175 parts or tons of glass would be 
produced with the following economy. One hun tons of it 
would cost an ironmaster nothing. Instead of the labour of 
mixing and handling in the usual way the whole quantity of the 
material, only 75 tons, would have to be lifted into the fur- 
nace. The only ingredients to be bought are 65 tons of common 
yellow or red sand, to be had anywhere at a mere nominal price, 
and 10 tons of common sulphate of soda, which may be bought 
or made for about 20s. per ton. The necessary fuel would be 
limited to what is needed beyond the surplus heat of the slag to 
raise only three-sevenths of the glass to the required heat; and 
it is a question whether the greater part of even this might not 
be saved by bringing down some of the spare gases from the 
blast furnace and employing them with regenerators; if needed, 
they could easily be enriched with a little added carbon. Against 
these items there would be a set-off for the cost of removing the 
100 tonsofslag, which must otherwise be thrownaway. Besides this, 
another and considerable saving would arise from the wear and 
tear of the glass furnace being lessened, in consequence of four- 
sevenths of the materials going into them being already fused. 
Under such circumstances, the total cost of the glass in a melted 
state ready for working is seen to be so extremely small that it 
is hardly safe to venture to express it in figures; it scarcely 
amounts to the value of the commonest bricks per ton. A 
cheaper glass than even this can be made by using a larger 4 
portion of slag and less sand, thereby necessitating less fuel to 
effect combination. In fact, the slag from some ore is sufficiently 
silicious in itself to be converted into a black, or dark green, or 
amber glass. With the simple addition of soda and a little 
arsenic, which are taken up immediately it becomes transparent 
and perfectly workable, and would be useful for many purposes, 
such as slabs, tiles, or other things for outdoor work; but it 
would not do for bottles or any utensils for holding powerful 
acids, as its want of silica renders it liable to be corroded. It 
need hardly be stated that glass of much superior oo to that 
indicated above may be produced. In regard to all other essen- 
tials, such as clearness, brilliancy, strength, plasticity in working, 
power of resisting acids, and the capability of being cut with 
the diamond, it may be made equal to any other. The i 
question has to be considered of how far it is possible to com- 
bine the manufacture of glass and iron without in any way 
interfering with the necessary continuous operations of the blast 


furnace, for this, as a matter of course, is absolutely essential, 
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Blast furnace works where pig iron only is made frequentl 

stand in pairs in isolated situations, with plenty of space around, 
on which glassworks may be erected on any scale; and in many 
instances they might be built close up to the sides of the fur- 
naces, and extending laterally away from the pig bed. In that 
case the slag might be run directly into the glass furnace, on the 
well-known plan of Mr. Siemens for continuous founding and 
working. Where there is insufficient room for this, the glass- 
works might be at some distance, and the slag could be collected 
and conveyed to them in a state of fusion in large covered iron 
ladles on wheels, similar to those used in some Bessemer steel 
works, where the molten iron is carried upwards of a mile to be 
poured into the converters. These observations are founded on 
the results of a long series of experiments extending over the 
greater part of the last three years, in which the author has 
endeavoured to test, in every way open to him, the soundness 
of his conclusions before submitting them to criticism. The 
glass thus made can of course lay no claim to high quality in 
point of colour; still this is its only inferiority, and no doubt it 


may be improved in this respect. 
Mr. Pattinson, Newcastle, remarked that glass could un- 
doubtedly be made from slag, but there was the likelihood of 


igen in a onary oy —— to ironworks. The 
specimens e an ibi' y Mr. Britten appeared to be a 
nice kind of glass suitable for the pilenae went, of bottles and 
sheet glass. Mr. J. G. Snelus said he had been analysing the 
slags at the West Cumberland ‘orks lately. He thought that 
in all probability they could make simple articles very cheaply 
from ee and especially that glass for horticultural purposes 
might be made on a large scale. Mr. Co remarked that it 
would be inconvenient to have glassworks attached to blasi fur- 
naces, but he believed there was a great field for the manufac- 
ture of glass for horticultural p * 

Mr. Smith, Barrow, thought this was more a question for 
glassmakers than for ironmasters. He asked why glassmakers, 
knowing the generosity of ironmasters, did not erect works in the 
neighbourhood ofiron furnaces. For himself he would be willing 
to give any glassmaker, if he came to Barrow, three million tons 
of slag if he only took it away from the furnace. 

Mr. Britten said it had not appeared to anyone to use the slag 
while hot. It was no use to take the slag when cold, crush it 
down, and re-heat it. 

A vote of thanks was passed to Mr. Britten, 

The President then moved the following resolution, which was 
carried with acclamation, “That the Iron and Steel Institute, in 
general meeting assembled, desire to express their cordial thanks 
to the president, honorary secretaries, and members of the Local 
Reception Committee, for the exceedingly complete, thoughtful, 
and hospitable arrangements they have made on the occasion of 
the visit of the Institute, and which have resulted in a most 

ble and successful meeting. The Institute also wish to 
record their thanks to the Mayor of Leeds for the welcome he 
gave to the Institute ; to the Directors of the Royal Exchange 
for giving admission to the members during the meeting; and to 
the pro, of ironworks in Lincolnshire, and of the numerous 
iron and other works that have been thrown open on the occasion 
of this meeting.” 

Upon the invitation of the President, the meeting then con- 
sidered the invitation from the Motala Iron Works, Sweden, for 
the Institute to visit that country next summer, and hold its 
provincial meeting there. A strong feeling in favour of accept- 
ing the invitation was expressed by several members. It was 
ultimately resolved to leave the matter in the hands of the 
council, who will ascertain the views of the members by circular, 


A vote of to the retiring chairman, Mr. Menelaus, was 
proposed by Mr. Samuelson, M.P., seconded by Mr. J. T. Smith, 
of Barrow, and carried by acclamation. 

The President having replied, the business of the session 
terminated. 

Afterwards, luncheon was provided in the Victoria Hall by the 
Local Reception Committee, and several toasts were proposed. 
The efforts of the Local Reception Committee to secure a 
successful meeting were spoken of in highly complimentary 
terms, 








OVERHEAD TRAVELLING CRANES AT THE GUN 
FACTORY, ROYAL ARSENAL, WOOLWICH. 


WE give at page 228 illustrations of the new overbead power 
travelling cranes, designed and constructed by Messrs. Sampson, 
Moore, and Co., North Foundry, Liverpool, for the Gun Factory of 
the Royal Arsenal, Woolwich, one of which iserected in theturnery, 
and the two others in the large machine shop, and form part of 
the requisite powerful plant used in that establishment in the 
manufacture of the heavy guns. The nominal ordinary working 
load of these cranes is 60 tons, but they were each tested with a 
weight of 100 tons, which they lifted at the rate of 12in. per 
minute ; and traversed transversely and longitudinally with ease 
and facility, all these movements being under the ready control 
of one man only, either for single or simultaneous action. One 
of the cranes in the machine shop was recently employed in the 
removal of the 81-ton gun from the boring mill, after receiving 
its increased bore, and performed the duty in the most satisfac- 
tory manner, the gun being lifted and lowered into its required 
position with the most delicate nicety. Thecrane in the turnery 
is 34ft. and those in the machine shop are 54ft. span, with the 
girders and end carriages of wrought iron, constructed on the 
box principle. Upon these is mounted the powerful crab, which 
has gear for three speeds of lift connecting to the barrels upon 
which the chain winds in one coil, and thence passes to the 
massive lower block. 

The power is communicated to the cranes by a shaft driven by 
the shop gearing, and attached to the longitudinal girders upon 
which they traverse, and supported by tumbling bearings. This 
connects by wheels at one end of the crane to the crab gear, 
from which all the movements are taken, by a system of fric- 
tional gear, | of similar character to that which these makers 
originally introduced in connection with the power travellers 
oy designed and supplied to the London and North-Western 
Railway Company’s erecting shops at Crewe works, in the year 
1860, The power in the latter named cranes, and in most of the 
large number constructed by the same makers since that date, 
ec mg am by a a wen se has been found to answer 
exceedi well, especially for shops of t length. . In this 
instance, however, it was considered desirable reg ee a 
shaft for that purpose, which has been most successfully accom- 
plished, that in the turnery driving one crane being about 250ft., 
and in the machine shop driving two cranes 130ft. long, each in 
one unbroken length without any couplings. 








THE total amount ded on the railways of India to the 3ist 
203, consisted 





of March last, was £105,790,929, of w! A of 
guaranteed oa tal, and’ £12,070,135 of funds raised direct by the - 
it. Last year £2, 


760,940 was expended on State lines, 
and £1,279,000 on lines. 
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BRADLEY’S CUSHIONED HAMMFR. 


THE accompanying engraving illustrates a hammer described 
by a Philadelphia correspondent last week. The helve of the 
hammer hangs loose on a spindle, and is driven by a vibrating 


frame filled with rubber cushions. The length of the stroke can 


be adjusted at will. The treadle runs all round the hammer so 
as to be within reach at any point. The hammer appears to 
enjoy an excellent reputation in the United States. 





HASWELL’S ENGINE AND TENDER COUPLING. 


Many efforts have been. made within the last few years to 
obtain a system of coupling between engines and tenders, which 
would not only prevent oscillation on straight lines, but 
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Keeping both vehicles, in the position most nearly 


| assist in 
theoretically correct. one when passing round a 


approaching 





curve, This problem has now been so satisfactorily solved that 
the result deserves to be better known to the profession. Before 





proceeding further it will, perhaps, not be out of place to 
recapitulate axioms well-known to almost every engineer. 

e theoretically proper position of a vehicle of two or more 
pairs of wheels, during its passage round a curve, is that in 
which a radial line of the said curve, drawn through the 
middle point between the two end axles, is normal to the 
longitudinal axis of the carriage, or in which the distance apart 
of the two end axles measured on the longitudinal axis, forms a 
chord to the arc of the curve. 

This proper and desirable position is, however, unfortunately, 
under modern conditions of construction and speed of travelling, 
simply unattainable. 

tn vehicle accumulates in itself, during its on a 
straight line, a tendency to retain the direction of its movement 
in accordance with the inertia of its mass, which makes itself 
instantly apparent on entering a curve, by an effort on the part 
of the “oo outside wheel to rise against the outside, and the 
trailing inside wheel against the inside rail, and causes the 


‘| vehicle to pass round the curve in a more or leas sidelong poai- 


tion. The power to counteract this, contained in the un 

nature of the entire construction, exerts its whole influence 
against the outside leading wheel. Without considering the 
material of which the permanent way is com , the wheel, 
on account of the sidelong position in which the vehicle enters 
the curve, will exhibit a tendency in the case of the leading 
axles to screw itself on to the rail in an outward, and in that of 
the trailing axle in an inward direction ; which tendency, much 
more powerful when descending an incline, is materially favoured 
by the outer rail of any given curve being longer than the 
inner rail in the ratio of rad. +4 gauge: rad. 

Elevation of the outer rail and an increase of gauge bave been 
adopted to counteract the above-named tendency, and while 
acknowledging the former as practical, in so far as, in the case of 
the leading it lessens the pressure between rail and flange, 
even if it does not prevent the outer wheel from mounting, 


sponding injury to the trailing wheel. The excessive increase of 
width of gauge ado) in Austria cannot be too strongly con- 
as not only positively injurious in itself, but actually 


conducive to the sidelong position of vebicles it is intended to 
obviate, 
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bein, urn on the pin D. It may be 
gines and tenders fitted with the above counli 
connected by simply placing one against the other and 
pping in the centre pin. 

In 1873 an arrangement, combined with a spring, by which an 
elastic element was introduced, was applied to the engines of the 
Silesian Mark Railway, as illustrated in Fig. 3. general 

of coupling differs essentially from the others, in that 
ere is no means of attaching the engine to the tender except 
scotching the wheels of the latter and ing the former on 
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is placed in the plane of the drawbars under the tender platform, 
and consists of a flat spring, of about 4 tons tensile capacity, 
connected with the main drawbar C by the pin D through a 
double eye on the stirrup, whereby it is kept in position, but not 

from a free lateral motion. The two ends of the 


illed steel cylindrical buffers E and E, running in cast iron 
frames ; the front ends of these buffers terminate in vertical 
crossheads F and F, with semi-cylindrical convex faces, with 
which, when there is the least tendency to lateral motivn, 
they act against the semi-cylindrical concave steel blocks 
G and G, of similar dimensions, fitted to the tail plate of the 
engine frame; the two safety coupling bars C, and C, lie 
between the buffers. It is self-evident that the longitudinal 
axes of two vehicles, connected in this manner, can assume a 
considerable angle towards each other ; but that the two coupled 
ends must perform every lateral movement, at right angles to the 
direction of travelling, simultaneously. The spring acts, when 
the drawbar is rigid, as an elastic coupling ; when, however, the 
coupling is of the ordinary adjustable screw kind the efficiency of 
theapparatusis increased. The only difference between this form of 
coupling and that approved of and adopted by the general inspec- 
tion of railways, as shown in Fig. 4, is that, instead of one flat 
main bar, either two parallel rigid bars on edge have been 
adopted, providing for vertical motion by their ability to move on 
the two end pins—or the coupling bars of engine and tender are 
connected by an adjustable screw, which provides an equal 
amount of vertical play by the pins on the two crossheads in 
which the screw works. 

Figs. 5 and 6 represent two forms of coupling, designed 
specially to meet the wishes of companies who may, in ordering 
new stock, prefer them to those now in use, which have so far 
the advantage that they can be adjusted to existing stock with- 
out any significant alteration, and at a low cost; although almost 
similar in principle, they are sufficiently different in detail to 
demand separate description. The form shown in Fig. 5, con- 
sists cf a main drawbar A, with an eye at each end through 
which the pins B B' pass, which respectively attach it to the 
engine and tender ; a set screw C, underneath the platform of 
the latter, serves to adjust the bar in case of wear by friction. 
The buffer on the tender consists of a hollow truncated sphere 
D, fitting into and against a corresponding plate E on the end of 
the engine frame. Vertical motion is obtained in the same way 


as in the coupling shown in Fig. 3—viz., by the circular eniarge- | 


ment of the eyes in the main coupling bar. 

The rigidity of the above is obviated by the form shown in 
Fig. 6, in which the buffer A on the tender, consisting of a 
hemispherical head B, fitting against a corresponding plate C on 
the engine, is kept in place by a spiral spring D. The vertical 
motion is provided for by the play of the two ends of the draw- 
bar E E!, on the crossheads F F', to which they are attached ; 
the lateral motion by the freedom of the crossheads to move on 
the centre pins G G'. 

When the tender is coupled to the engine with either form of 
the above apparatus, its front end is compelled to follow the 
lateral motions of the hinder part of the engine, the consequence 
of which is that it is prevented itself from occupying the sidelong 
position which, if free, it would certainly adopt, and by the 
reactionary opposition it brings to bear on the engine, prevents 
the hinder of the latter from diverging inwards, as it does 
when coupled in the ordinary way. Hence there results a 
middle position of beth. vehicles in the curve which approaches 
more nearly that of a chord to the arc as described above. It is 
well known that the position of the temporary centre of oscilla- 
tion adapts itself to the contemporary distribution of load on the 
wheels, and that from the moment of entering the curve any 
deviation, to be observed on any part of the engine, is indepen- 
dent of the position of the engine on the rails. Since, however, 
the amount of deviation is reduced in proportion to the addition 
of inert mass, because the momentum of force previously in re- 
serve is called upon to act on a greater body, it is quite clear 
that this detrimental motion will be considerably reduced if the 
tender be made to absorb and participate in the oscillations of 
the engine. The further application of this form of coupling to 
every carriage throughout a train would have a most beneficial 
effect on the general steadiness. It does not interfere with the 
normal position of vehicles while running on a straight line, but, 
on the contrary, reduces their oscillation, and consequent serpen- 
tine motion, and in a curve forces them to assume as nearly as 
possible, and far more nearly than by any other mode, the proper 
theoretical position. 

On Figs. 7 and 8 are shown the results of trials which were 
made on a branch line of the States Railway Locomotive Works 
in Vienna, showing the difference in relative position of locomo- 
tive and tender with and without this arrangement. In Fig. 7, 
representing the latter case, will be seen from the cross sections 
P and P respectively the several positions of the outside wheels 
of the engine and tender, and from P! and Q* those of the in- 
side wheels, in a curve where the vehicles have taken the side- 
long position. In Fig. 8, showing the same vehicles fitted with 
the apparatus in Fig. 3, the result is far different, as will be 
obsefved from the cross sections U V and U* V*, which, as 
above, represent respectively the several positions of each set of 
wheels of both engine and tender. 

Other trials have been made and accurate measurements taken 
to decide the amount of lateral displacement and the effect of 
the sidelong position of vehicles with ordinary couplings op the 
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form ef coupling the hinder axle of the locomotive appears to be 

, the front axle of the tender to be drawn 

i pressure exerted 
by the hinder part of the engine’toward the inner was less 
than that with which the front end of the tender acted in the 
direction of the outer rail. It is therefore but right to infer 
that this coupling will act most beneficially on vehicles which 
have the same wheel-base, the same weight, and the same dis- 
tance from centre to centre of their wheel-base, 

Fig. 9 represents a form of coupling, based on the same prin- 
ciple, to be used in attaching two engines for mountain railways, 
by means of a spherical joint, acting at the same time as buffer 
and coupling. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 


THE THUNDERER EXPLOSION, 

Srr,—Instead of elucidating the truth of this disaster we seem 
to be drifting into ter confusion, for we hear of both expansion 
and contraction. Ifthe brass valve expanded with heat, would not 
the ring forming the seat expand also ? or is it suggested that the 
ring by its ie also contracted upon the wings of the 
valve? Sir William Thomson’s question in his address as ee ent 
of the British Association deserves to be repeated loudly—‘‘ Is 
there in the British navy, or in a British steamer, or in a British 
land boiler, another safety valve so constructed that, by any possi- 
bility, at any temperature, or under any stress, it can jam ; if there 
is, it must be instantly corrected or removed.” ese words 
express the opinion of every British engineer, and no excuse, based 
upon a small decimal, will satisfactorily explain the cause of this 
explosion ; if there does exist such a risk from so fine a margin, it 
is now time for it to be guarded against gg 2 ; and it is to be 
ho that both Mr. Bramwell and Mtr. etcher heard the 
address, and will add those words to their own reports when 
published, X. ¥. Z 


S1r,—I notice in your impression of the 22nd inst, that 
Mr. T. D. M. King still adheres to his theory concerning the 
reversing of the cover on the valve chamber, whereby the spindle 
was bent and consequently the valve became inactive, by which I 
believe he means that the spindle was not actually bent but 
merely thrown from its vertical position ; how much it is not for 
me to say, but I presume sufficient to cause the spindle to jam in 
the cover, and therefore the valve, having a larger diameter than the 
spindle, the cant of the valve would be greater than that of the 
spindle in the cover, and surely the amount of steam that would 
thus escape would be sufficient to attract the attention of any 

rson, caen they are guilty of the conduct attributed to them 

yy one of your correspondents under like conditions, viz., ‘‘ Wilful 
and culpable neglect. 

I agree with “A Steamboat Engineer's” statement, which T. D. 
M. K. quotes, viz., “‘I beg to point out that in that case where 
the liftable valve was screwed up it would remain so,” as it would 
be impossible that the wheel of the easing gear could be turned 
without something giving way, which something is bound to be the 
valve. In conclusion, I would suggest that the discussion be now 
turned to the result, instead of the cause, of this most lamentable 
explosion, DovuBTFUL. 


MINERAL OIL RETORTS. 
Sir,—I have read with interest your remarks on Bennie’s patent 
vertical retort in THE ENGINEER of 18th August. The details of 
lication of a central perforated tube in this retort may be 





e appli 
nevel, but the idea is not so, as anyone consulting **Ure’s Dictionary 


of Arts, Manufactured and Mining,” underarticle ‘‘Paraffine” will find 
illustrated and described the vertical retort of Holmes, of Ruabon, 
with this central perforated grating. Some years’ experience in 
the extraction of crude oil led me, three years ago, to design a 
retort very similar to that now patented by Mr. Bennie, but on 
account of the then depressed state of the trade, the company of 
whose works I was manager, while approving the design, would 
not spend the money required to prove the utility or reverse of 
the design. A drawing of this retort, as designed by me, I 
showed to Mr. Bennie in July, 1875. Your insertion will oblige. 

Pescara, San Valentino, Italy, September 15th. 

James Boyp. 
PRIZES FOR ENGINE DRIVERS. 

Srr,—I have read with much interest your article in last week's 
ENGINEER on the subject of prizes for engine drivers. Although 
this system of prize giving will, no doubt, do great good, I cannot 
help thinking that a Government examination, as was suggested 
some time ago by correspondents to your paper, would be a very 
good thing, not only for employers, but also for the men them- 
selves. Were such certificates granted, an employer engaging an 
engine driver would then have some guarantee that he was 
engaging a man competent to do the work required, and we should 
hear less of boiler explosions through carelessness and incom- 
petency, and the bills for fuel and repairs would be considerably 
reduced. On the other side, the men would try to be more careful 
and vigilant, for fear of losing their certificates. If the examination 
could not be made compulsory, but even optio it would be 
better than none at all; and great numbers would, I am sure, 
come to present themselves for examination, for being in possession 
of a certificate would show that the holder of it knew his work 
properly ; and it would, to a certain extent, raise his position above 
men who did not hold one. As regards instruction, if some one 
was to publish a book for engine drivers, containing practical 
advice and hints as to the management, &c., of the various kinds 
of engines and boilers generally to be met with, I think it would 
meet with a ready sale, and that you will a with me, Sir, that 
such a book would be a great boon. A little book of this descrip- 
tion has been in existence for a year or two, bat.it is intended more 
for steam users than for engine drivers, 

September 11th, 





An ENGINE DEIVER. 


FAST TRAINS. 

S1r,—I think most of your professional readers will coincide 
with the remarks in your recent leader, to the effect that 
fast trains are not necessarily more than those which 
travel slowly, providing the permanent way and the rolling stock 
are in good condition. But, as you remark, certain of es 
require better roads than others to travel with equal safety at high 
speeds; and however difficult it may be to keep every inch of a 
long road in perfect condition at all seasons of the year and in all 
weathers, it is certainly very easy to use good rolling stock and 


ines of the safest 
’ T think the “public Ln to congratulate themselves that 
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the defectiveness of the road. It is to be hoped that 

the Great Western gn aed will now do away with those four or 

five —e engines of the late Bristol and Exeter 

peri e and run the Flying Dutchman through with “—- of 
eir own 


September 17th. , 


BOILER INCRUSTATION AND CORROSION, 

Sir,—Following your able leader on Mr. F. J. Rowan’s pa a on 
this subject, puleee you will allow me to suggest, in your columns, 
what may prove of interest, if not utility, to pe of your readers, 
I have devoted some attention to the avoidance of these expensive 
ailments of boilers, and have been often disappointed by the failure 
of some “‘infallible nostrum,” and by the unyielding nature of the 
formation. I may mention two cases especially; in one the water 
was taken from a brook, running through fields, often flooded, 
and the scale was like a paving stone, varying in thickness from 

in. upwards ; in the other the water was drawn from a canal, and 
eft a hard white deposit from jin. to jin. thick. Both these 
required chipping, as nothing seemed to upon them to prevent 
the formation or assist in the removal, and I am not aware what is 
now the state of these boilers. 

About collieries the water is often taken from the pit for the 
feed ; or in some cases a pond made to receive the surface or 

water, which at certain times of the year seems to cause 
more corrosion than at others; the pit water will no doubt contain 
a certain quantity of sulphuric acid, and the drainage water also 
be impregnated by artificial manures used on the land drained ; in 
both cases there will be corrosion, especially on the softer plates. 
For such corrosion I would recommend the use of chloride of 
barium as a preventive ; it has proved beneficial in Germany also. 
But there is another kind of corrosion said to be formed from the 
use of pure water—condensed steam—and there is often a third, 
which may. be best described as grooving ; for the former I would 
advise the addition of a little common soda, powdered charcoal, 
and blacklead ; for the latter a careful examination of the boiler 
in order to ascertain whence it arises, as it is nearly always due to 
the action of one part of the fabric of the boiler, owing to irregular 
expansion and contracting, which, finding a weak place, breaks the 
plate, gradually pulverising it by the alternate motion, and is not 
corrosion, It may be found in the root of the angle irons, and in 
the plate at the edge of the angle irons, of the Cornish and Lanca- 
shire boilers. 

Where there is a hard white scale as lime, I would substitute 
caustic soda for soda ; and in case of salt water or water 
impregnated with salt, soda ash, either instead of either or added 
to common soda with blacklead and charcoal; and this I have 
found generally useful for the ordinary deposits by varying the 
quantities or adding to the ingredients. My explanation of its 
action being that while one mixes with the scum the other com- 
bines with the deposit, and the soda glazes the plates, allowing 
the scale, when formed, to be easily removed by sweeping instead 
-of chipping, though in many cases, after being blown off, there 
has been nothing but mud left to sweep out of the boiler. But 
the deposit takes place where feed enters into the hot water in the 
boiler ; why should we not catch this at once, and not allow it to 
fall upon plates acted on by the fire? We want a sediment or 
settling chamber free from the influence of circulation and ebulli- 
tion—-why not provide it? It would be found of infinite utility, 
further, in regulating the flow of the circulation by bringing water 
back in comparative stiliness to the furnace end to take its turn 
again in the stream of circulation. Let any one of your readers 
try a simple experiment— place a bucket under the vertical feed 
pipe passing into an ordinary boiler and see whether it has saved 
any deposit from reaching the plate—let him also place another 
bucket near the back of the boiler, both, of course, below the 
water line, and see whether any settlement has found its way into 
that more than would have been on the plate, and weigh well the 
results, Borter Doctor. 














THE largest of the Krupp guns exhibited at Philadelphia has a 
calibre of 13ft.; it is 26}ft. long, the bore extending boKft.; the 
weight is 126,750 lb. The bore has 80 parallel grooves, with a 
uniform twist of twice the whole length of the gun ; it follows, of 
course, that the grooves do not make quite half a turn. To load 
the gun for a steel or chilled iron shell, 275 1b. of powder are re- 
quired ; the shell itself weighs over 1150 Ib. The whole machine— 
gun, carriage, and slide—weighs over 200,000 lb. The second in 
size of the of Krupp’s exhibit is called ‘‘ the lon; gon; it 
weighs 34,700 lb., has a calibre of about 94in., and a total ength of 
17ft. Its charge of powder and its projectiles are each about 30 
per cent. of those of the greater gun, but the initial velocity of the 
— differs very little. There are five other guns in 
pp’s exhibit. All the seven are made out of crucible cast steel. 
THE PHILADELPHIA EXHIBITION.—The prizes awarded at the 
Centennial Exhibition were made known on Wednesday. A 
Reuter’s telegram gives the following list :—Among the successful 
exhibitors are the Bessbrook Granite Works, Ireland; the West 
Cumberland Iron and Steel Company, England; Workington and 
Bessemer pig iron and steel ucts; the Phospho-Bronze Com- 
pany, London; Frederick's Smel: Works, Germany ; Job Adam 
hindel, Solenhofen, Bavaria, for lithographic stones; Frederick 
Thomas, Siegen, Prussia, for crystal models. Medals and diplomas 
were granted on Thursday to the following firms :—Jones, Meyer, 
and Colvers, Sheffield, for crucible steel for tools; MacDonald, 
Field, and Company, Aberdeen, for granite monuments; W. D. 
Houghton, W: n, for steel wire wire work; Kay and 
Hilton, Liverpool, for millstones; James Hunter, Aberdeen, for 
granite monuments; the Great North of Scotland Granite Com- 
y; Hawksworth, Ellison and Company, England, for steel. 
ere are still 4000 awards to be approved by the Commission. 
Besides the names already telegraphed, the following firms have 
received awards for their exhibits :—Renard Laprine, Epernay, 
France, for machinery for wine purposes; the Mechanical Net 
Weaving Stock Company, Germany, for linen and cotton; 
Crosse and Blackwell, London; Thomas Bullivant, London, for 
sash windows ; Cox and Sons, London, for furniture; Doulton 
and Watts, London, for mantelpieces; Meunier and Company, 
Paris, for linen fabrics; August Gerwig, Germany, for gold 
j ery. Adispatch dated yesterday morning gives the following 
further :—TIhe awards granted to the successful exhi- 
bitors at the Centennia] Exhibition were announced last night 
with great ceremony at the Judges’ Pavilion, in the ce of 
all the authorities, the judges, the Commissioners, and hundreds 
of spectators. There are 11,000 names on the list as receivers 
of medals, including 6000 British and Continental exhibitors. 
No distinction, however, is made of the comparative merits of 
the receivers, and no second prizes are given. It is impossible 
to signal out particular names without doing injustice to the 





rest. These facts were not known when the names of some of the 


successful exhibitors were cabled on Wednesday night, 
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carried on Indian railways in 1875 was 


on per cent, of first class was 0°78, 
e lower classes 90°92. The number of tons carried — 
revenue from goods was 65°67, . 
eck compared with 18,475,322 of 1874, 
expenses woe and the Indian railways in 
1875, amounted to £3,764,31 compared Silk £3,841,522 of the 
vious year. This outlay is, in several cases, augmented by the 
uence of the damage done by floods, 
en rdinary expenditure is the 
of tare, arising partly from the construction of the 
partly from the unequal stream of traffic up and down the 
THE first American steam e: 
six monthsago. The firm 
more; and, says the Moniteur Industriel 
are competing with lish ones not 
. Europe, and not with 
makes, so that it seems as if American 
in all European markets 
in any American market, 
THE raised span of the brid: 
line of the East Tennessee, 
Loudon, was blown down at half-past one o’clock on the afternoon 
the storm was terrific, as the span 
p stream. The span blown down was 
r boarded, presenting 
r, was confined to a narrow belt, and 


eavy cost of repairs in co: 
But one great source of. ordi 


e in Holland was sent there some 
received it has since ordered seven 
American es 


would soon be found 
, While no European engine will be found 


e Tennessee River, on the 


and Georgia Railroad at 


of the 10th inst. The force of 
was blown some distance w: 
180ft. in length and weath 
to the gale, which, howeve 
soon spent its force without doing further damage 
g of the Midland Railway Company’s main line 
ster and London is being rapid] 
ents have now been compl: 
1ighton Junction to Wigston, two miles, and 
; , eight miles—and the additional lines were 
ht into use on Monday. The up goods and coal trains will, 
pon an independent line, and the 
I ines will thus be relieved of a heavy traffic. The effect 
of this will be to generally expedite the working of the trains, and 
considerably reduce the chances of t, 
of Mr, Juland Danvers on the Indiun railways, 
just published, we learn that during the year 1875, 261 miles were 
added to the open system of Indian railways, 
leted up to 6497 miles, of which 768 are con- 
" ouble, and 5729 with a single line; 5676 are on 
the 5ft. 6in. gauge, and 821 on the narrow gauge, 
the South Indian Railway between Madura and Tuticorin was 


e on the works of the Indus 


resent date, run wu 





Wales.. Fair progress has been 
Valley and Punjab Northern Railways, The line towards D 
ling has also been getting on fairly. Sanction has been 
etion of railway communication between Bombay and 
-West Provinces, via Ajmere, 
lately been constructed, both from Agra 
, ing on. Authority has been given to 
hand railways which, in addition to the lines 

bring the whole length of railway up to 9415 miles, 

A curious accident occurred late on Tuesday 

and North-Western line, between Crewe and Liverpool, 
the engine of a Warrington goods train was shunting wagons at 
Acton Brook it was violently run into without any 
engine of a coal train, and 
fireman, were knocked off. At the time the 
the two engines had steam on, and the en 
roceeded down the main 
towards Hartford. The London 
Euston was only a few minutes in 
engine was so great that it overtook it 
into it with great force, smashed up the van in th 
the guard and two cattle d 
five or six wagons, containing 
ne. Assistance was procured, and break 
gangs were soon at work, and the line cleared. Medical 

was Le arta the injured men, who are progressing as well as 


to which place lines have 
1 and Delhi. In oth 
of India works are 


‘ederick Crawley, the driver, 
collision took psa 
, without the driver 


near Hartford, and d: 





THE total mileage of the railways of the Dominion of Canad 
exclusive of those portions of the Grand Trunk and European 
North American which are in the United States, is 4483 miles. Of 
this mileage 2054 is laid with steel rails and 2746 with iron. 
uebec and St. John’s—of 254 miles, is laid with 
he railways own 966 and 
a total of 980, or almost one to every five 
nger cars owned is 963, hired 37 
e number of passenger cars owned is less by three than 
the number of engines owned by the companies, 
and other cars, are 20,297; of th 
to the Intercolonial Rail 
by the companies is 17, 
carried on the whole of the railwa 
and the total of the frei 
of the vehicles of all 


hire 14 engines, makin; 
miles of: railway. The. 


ese 900 for coal and iron belong 
The number of train miles run 
000. The number of passengers 
ys in the year was 5,190, 
¢ carried was 5,670,000 tons. The 
nds is less than one-half of those of 
the London and North-Western Railway in this count 
the whole number of passengers carried upon the 4826 
about one-ninth of those carried: on the 
and North-Western, 


A GERMAN contemporary finds the secret of the comparative 
prosperity of France in the present condition of its railways. Ex- 
tension and transformation are both be’ 
large scale; though neither, we may add, would be attempted if 
were not in a position to 
e 1870 found France in the 
which had in viewa complete revisal of the im: { 
railways. Of the great railway reforms of 1868 the ter number 
were in course of execution, but of the reformed 
sections only were comp rrupted 
taken up again until the latter part of the year1871. By the end 
of 1873 some 1250 miles of new line had been, 
about 500 miles were added in 1874, and rather over 
the course of last year. 


miles of the London 


carried out on quite a 


The French railway 
19,500 miles, had in 1 
¢ to all 


, since the lines already 
will in eight or ten 
territory to 

mhiles built at the end 


sion of 12,341 miles ; and 
y ill show a similar rate of 

conceded, or for which concession 
up the total length of line 
, or nearly twice the number 
of so recent a period as the end of 1869, 
feature has been not merely the construction of new lines, 
substitution all through of steel rails for ironrails. The increase in 
naval construction and the large 


of iron hulls built in 
French ports have likewise 
ufacture, 


to the prosperity af the 





NOTES AND MEMORANDA. 
Durine the year 1875, 288,186 tons of railway materials were 
to India from this country, of which 124,192 consisted 
‘Bitice the commencement of railway operations 
tons of goods, of the value of £34,659,444, have been 


8495 ships. 
at present worked, the and silver mines of Japan do 
appear to be of we velan, Tron ore is abundant and the 
rich, Magnetic ore in sand and lump is most com- 

Lead is extracted in many provinces, but in a faulty 
veg wr oe os og Some of the ores are rich, 
be found in two lecalities, and the Giisiive 


Dr. ARMSTRONG recently exhibited, at a of the Chemical 
pact s+ rey a specimen of pure glycerine. The 
tion place while the was agitated on a 

railroad jo . Dre 


Pr 
= 


‘in cold weather last winter, Dr. mentioned 
for the purity of eyeerins, Sees leniiighion shoiasmeatne cae 
‘or the p e any fore’ 
substance cai So 'umn peller egies tine it’s 
little hy: stirred into the liquid. 


THE introduction into India of the South American rubber- 
ducing tree isa matter of much interest, not only to England but 
to all the world. The supply from Para and other parts of South 
America is not equal to the demand, and the time is not far distant 
when the prices of rubber fabrics must be greatly enhanced unless 
it can be successfully cultivated in the eastern hemisphere. The 
ex} ents in India have not been a successful, and it is 
‘ ee soil and climate are adapted to its cul- 

vation, 


IN the Berg. u. hiitenm. Zeitung of March 24th, Giinther repeat 
prose made by him in 1861 for the anticipation of explosions by 
up the inflammatory gases. He uses a safety-lamp, sur- 
ro’ a triple wall of gauze and surmounted by a tube, which 
leads off the products of combustion, It is recommended to 
close the mouths of the galleries opening into the ventilation shaft 
with gauze doors, and to organise a ventilation brigade, whose duty 
it should be to conduct the combustion and other details of pre- 
ventive service. 


Tr is often n to surround the pipes of heating or evapora- 
tion ap rheagsoer yh air ues ovens, stoves, Xc., with & 

ili fiquid ata temperature above 212 deg. Fah., it is alsonecessary 
to make use of water baths producing high temperatures. The 
liquid employed for this pe is pene water in which sea salt 
has been ved, Oil ths &e., arealso used, Messrs. Grimm 
and Corvin propose instead of these various agents to make a solu- 
tion of chloride of lime in glycerine, a solution which does not boil 
below 572 deg. to 626 deg. Fah., and has the further advantages of 
never attacking metals nor congealing. 

THE aqueduct from La Vanne to Paris, 135 miles long, is nearly 
entirely of beton Coignet, or artificial stone. The Fontainebleau 
section of 37 miles, over dry quicksand, is composed of a series of 
arches, some of them 50ft. high. Eight or ten bridges, of span 
from 75 to 90f e composition for foundation 


t., are also of 
and gravel walls is sand, 24; gravel, 24; hydraulic lime; 1; Port- 
land cement, }. For pillars, abutments, &c,, sand, 4; hydraulic 
lime, 1. The other portions, sand, 4; hydraulic lime, 1; Portland 
cement, } to 4. 

A NEw fountain nozzle has been devised by M. Turettini, of 
Lyons, France, which promises to be of value to cities which have 
water yc of considerable head. It has been tried in Lyons 
and also in Geneva, Switzerland, and has met with success. It is 
on the P wens. wa of the Giffard injector, the narrow nozzle through 
which the water issues with great velocity being surrounded by a 


‘*netticoat,” which bulges just above the interior nozzle and is then’ 


drawn out into a larger nozzle; the lower part of the “ petticoat bg 
dipping beneath the surface of the water in the basin. ‘he water 
is drawn from the basin and carried up with the stream from the 
interior nozzle, thus augmenting the volume discharged, but, of 
course, to a less height. 

Ir is a curious fact that in the salt mines of Poland and Hungary 
the galleries are Fa ae by wooden pillars, which are found to 
to last unimpared for ages, in consequence of being impregnated 
with the salt, while ee of brick and stone, for the same 


crumble away in a short time by the decay of their mortar,: 
Tt is also fo : Tato the mu 


und that wooden piles driven into the mud of salt flats and 
marshes last for an unlimited bar gs tyre are used for the foundation 
of brick and stone edifices ; and the practice of docking timber b 
immersing it for some time in sea water after it has been pavcstecy | 
is generally addmitted to be promotive of its durability. There 
are some experiments which ap; to show that, even after the 
dry rot has commenced, immersion in salt water effectually checks 
its progress and preserves the remainder of the timber. 

THE American Indian method of smelting precious metals was 
one of the most remarkable devices of savage ingenuity. Lo 
tells us that, having first hollowed out a flat stone in the form of a 
basin, they filled it with charcoal, and upon this laid the nuggets 
of metals. A number of Indians now seated themselves in a circle 
around the basin, each one having in his hand a long reed pierced 
through its entire length and armed at one end with a clay tube or 
pipe. Everything being ready, fire was applied to the charcoal, 
and the whole mass instantly blown into a powerfui heat through 
the reeds, the clay extremities of which were inserted in the basin, 
while the Indians blew through them upon the charcoal with all 
their might, and with protracted expiration. No ordinary lump of 
Dong gold or copper could long maintain its solidity in such a cru- 
cible, 
variety of ornament from those metals, using them either alone or 
in alloy. This method was known to have been in use among the 
Indians who lived upon the gold-producing lands of North Carolina, 
and the same process must have been known to the Cherokees. 
These chronicles and traditions go to confirm what Lawson says, 
that the Indians, from time immemorial, were acquainted with 
valuable mines of gold and silver in Upper Carolina. 

M. Sosrero, the discoverer of nitro-glycerine, has communicated 
to the Académie des 8 the results of some experiments, 
which he thinks may be useful to the manufacturers of dynamite. 
While acknowledging the importance of M. Nobel’s idea of giving 
to nitro-glycerine the consistency of a solid body by causing it to be 
absor' "3 silicious substance, so as to be more easily employed 
in mines, M. Sobrero has always been struck with the frequent 
occurrence of explosions in dynamite factories. He has often 
thought that these accidents, the details of which are v 





imper- 
fectly known, may be caused by the pr yer sage om which take 
place, either in p g the: of ni i tee and the 
absorbent substance, or in moul and comp’ the paste for 
giving it the form of cartridges. Compression and friction 
against hard substances are so many causes which easily bring about 
an explosion of lycerine. It seemed to M. Sobrero that these 
causes of danger 


t be avoided by oe the manufacture 
of dynamite in the following manner :—The ous substances, of 
the nature of Ki r, &c., although eo slightly plastic, are 
capable of being m after moiste’ th a little water, and 

a consistency which is not inferior to that of dynamite cart- 
ridges. He made some cylindrical cakes with Santa Fiora fossil 
meal, which after dried at 100 deg. Cent. (212 deg. Fah.), to 
get rid of the water, were plunged vertically into the nitro-glycerine, 
80 as to become saturated Therewith. The experiments to determine 
the quantity of egg tog which cakes were capable of absorb- 

were not made the liquid itself for fear of accident, but 


With this process the Indians could easily a any ° 


MISCELLANEA, 


building in New Orleans an establisament for manu- 

Tt is 115ft. by 150ft., and has walls 50ft. high and 
z thick. These walls are triple, with sawdust and.air spaces. 

2 interior contains over 5000 3in. tubes, 36ft. high, placed up- 
right in pairs, 5ft. apart, and each pair connected at top 
bottom. Vi ammonia, f through these tubes b 
steam power, them to a point below zero, and water dash 
upon them in spray freezes, forms a coating of ice upon the 
tubes, which ually thickens until columns are formed 36ft. 
long and 24ft. thick. These are then sawed up and down and 
riven off rapidly from the tubes, One half of the tubes will be 
used this season, capable of making 80 tons of ice daily. 


Bc a oe tye of mer - Pa sate Praeger pry vias 
y e passage of the w we have 
viously referred, and by the promulgation of various compre- 
tet legal decisions to protect owners of trade marks in this 
country. A further reform in the same direction is now proposed 
in the adoption of an international system of trade mark protec- 
tion. It is a well-known fact that the loss of the export trade in 
American cottons to the East was in + measure due to the 
counterfeiting of the brands of our makers by disreputable Man- 
chester manufacturers. In like manner there is now much com- 
plaint from French exporters of champagne wine to this country 
that their trade marks are widely counterfeited. The proposition 
to incorporate in all new commercial treaties a clause internation- 
ally protecting owners of trade marks should receive the support of 
all reputable manufacturers in every country. 


Tue Canadians find the ice which for nearly six months every 
year blockades the St. Lawrence a great barrier to direct European 
trade. How to overcome it is a problem their shipbuilders have 
been endeavouring to solve, and there has recently n launched 
at Quebec a vessel designed for making winter voyages down the 
St. Lawrence to Prince Edward Island. If she is successful other 
and larger vessels on the same model may be built for European 
trade. She is named the Northern Light, and will be fitted for sea 
by November. She is sheathed with one of the hardest of woods— 
green heart-—and plated with iron. Her construction is such that 
there can.be no cet erg le pressure from ice on any part of the hull. 
The draught of water aft is 17ft., and the screw is so placed that 
there will be at all times at least 5ft. of water above the upper 
blades, so as to prevent contact with ice. Her engines will be of 
700 nominal horse power. 


OF late years an active trade in house-breaking and lock-picking 
tools has sprung up in New York. The New York Commercial 
Advertiser, in a recent issue, contains the following astounding 
statements :—‘‘ A demand has been created for thieves’ implements, 
made with all the improvements obtainable by means of our ad- 
vanced mechanical science and increased general facilities. This 
demand has not been unheeded by that large and influential class 
of people who are always ready to'turn an opportune penny, be it 
honestly or otherwise, and the burglars of our time and country 
can boast of having as perfectly-finished tools as any reputable 
workmen. The largest manufactories of burglars’ tools are in New 
York, Philadelphia, and the West, and the men who are engaged 
in the business are frequently of a class who would never contem- 
plate any direct deed of crime. The tools are made partly in one 
place and partly in another, no maker ever turning out a complete 
implement, for fear of discovery and consequent trouble. A com- 
plete set of tools numbers forty pieces, and is worth from 250 to 
400 dollars, so that the manufaciurers carry on a paying business. 


THE results of the last census in Germany, taken on the 1st of 
December, 1875, have just been published by Dr. Engel, Director 
of the Statistical Bureau at Berlin. The resultsmade known are 
definite as regards Prussia, Saxony, Brunswick,. Lippe, Saxe- 
Altenburg, and Saxe-Meiningen ; while a final revision is going on 
in the vase of the remaining States of the Empire. But this revi- 
sion is not likely to effect any but the most trifling alteration in the 
figures, as the art of taking enumerations of the people has been 
brought to very high perfection in Germany, and the new statistica 
of population may, therefore, now at once be given. It was found 
that on the 1st day of December, 1875, the total population of the 
German Empire numbered 42,726,844, while at the preceding 
census of December 1, 1871, the number was 41,023,095. Thus the 
increase of population amounted to 1,703,749 in four years, being 
slightly over one per cent. per annum. The Franco-German War, 
it is pin the oe be cost the nation not far from a quarter of a million 
of men, and consequently the four years from 1871 to 1875 covered 
the loss nearly sevenfold, So quickly does peace heal the wounds 
of war. 

At a recent meeting of the American Association for the Ad. 
vancement of Science a paper on ‘‘The Relations of Structure, 
Density, and Chemical Composition in Steel,” was read by John 
W. Langley. It has long been known to practical men that the 
appearance of the fracture of steel bears some relation to ita 
mechanical properties, as developed in the machine shop. It has 
further been known in ageneral way that this appearance was con- 
nected with the quantity of carbon in the metal, The researches 
embodied in this paper extend over a period of two years, and 
show, first, that steel can be selected by ocular inspection alone 
with a high degree of precision, and that differences of Jess than 
seven-hundredths of one per cent. of carbon can be certainly known 
by the appearance of the freshly-broken ingots. Twenty ingots 
manufactured by Messrs. Miller, Metcalf, and Parkin, of Pitts. 
burgh, formed the material for these determinations. Secondly, it 
was shown that in general the specific gravity decreases in propor: 
tion with the increase of carbon, though there are some apparent 
exceptions to the rule; and, third, that when the metal is 
hardened by being plunged into water the density is less tho 
greater the heat to which the specimen is subjected. The paper 
was accompanied by extensive tabulated reports. In conclusion, 
it was asserted that the time had arrived when the eye had very 
nearly become the rival of chemical analysis in this branch of 
metallurgy. 

WE have lately, says the Scientific American, received a commu- 

ication from a corr dent at Dayton, O., referring to am unfor- 
tunate occurrence, which caused the instant death of one man and 
the narrow escape of several others. It seems that a number of 
men, in the employ of a manufacturer of artificial mineral waters, 
were in the act of charging a quantity of water, contained in a 
large iron-bound oaken cask, with carbonic acid gas, at a pressure 
of 130 lb. tothe inch. The cask, without «ny previous warning, 
exploded, with the results above stated. The explosion was suffi- 
ciently severe to splinter the cask and the 3in. planking over head. 
That such accidents are not of more frequent occurrence is to be 
wondered at; and under such circumstances we cannot but con- 
sider the employment of such vessels criminal. We have often 
cautioned persons against employing wooden casks for this and 
simitar purposes, as it is evident from their construction that, under 
such conditions of pressure, the whole strain must come wu the 
hoops and binding clamps, which, unless of extreme strength, could 
net bo expected to withstand such strain as they were placed under 
in the above instance. Besides, such vessels are always of doubtful 
efficacy for such purposes, for, « ere they hold liquids under 
pressure, even provided it were possible to render every joint tight, 
the liquid would gradually ooze through the pores of the wood ; 
and if it so happened, as in the instance above cited, that the 
liquids contained a free acid, the metal bindings would speedily 
b corroded and weakened, thus rendering rupture, in time, 








with olive oil, which is nearly of the same consistency. The author 

is convinced that dynamite with 75 vad cent. of explosive substance, 

as is ly required, may readily be obtai his y ; 

while, at the same time, all violent pressure or friction is avoided. 

The cakes, after leaving the bath of nitro-glyrerine, have only to be 

_—- drain, and then wrapped in paper, when they are ready 
or use, 








certain. Should personal and public safety be sacrificed to the 
mere question of economy? And is the incurring of such risks 
justifiab e by thé small advantages dorived therefrom? Before 


more of such deplorable accidents as the one here recorded have 
occurred, it is to be hoped that the proper authorities will take the 
matter in hand, and prevent further loss of life from such criminal 


practices. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





E —ASHER and Co. 1s Onier don teten 
VIENNA.—Mesers. Gzroub and Co., Booksellers. y 





TO CORRESPONDENTS. 
*,* In order to avowd trouble and ui uw 
Boh ca ar of iy necessary 
besor nd Rimocly tae a large envelope legibly dir 
cumne veoel iy ay era qed th their destination, No 


questions, must be ied by the name and address o, 
ge tg t yeode nbn pa ol: sr ghaypligp ower gol 
good faith. No notice whatever will be taken of 


communications. 3 

W. H. D.— We fail to find any novelty in your proposal, 

AMATEUR. — We never heard of such a work, nor is there one in existence. 

C. M.—The address of the secretary of the Institution of Civil Engineers is 
25, Great George-street ; that of the secretary of the Society of Engineers is 
6, Westminster-chambers, Victoria-street, Westminster. 

H. A.—2in. 7 irons will not answer at all such a floor as you re- 
quire. You should use rolled joists at least Gin. deep. If you will state the 
size of the stones which you propose to use, we will tell you the proper 
dimensions for the rolled joists. 

ser aay on the a AA aon BB bs agate og are identical, 

but no engineer would, in the present 1 a large eccentric 

ring in the way shown in your sketch, A A salle 4 

ic rod and half hoop would be a single forging. The strain onC ° 
is principally that due to the driving of the key, and the dimensions of the 
pins are usually determined by the thickness of the eccentrie sheaves. The 
direct strain on them, caused by the resistance of the valve gear, 18 very 
moderate. 





TUBE CUTTERS. 
(To the Editor of The Engineer.) 
Sir,—We should feel tly obliged if pad correspondent could tell 
us who are the makers of a tool for cutting boiler tubes internally. 
London, September 26th. P.L 





BALL-WINDING MACHINE. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give us the names of the makers of a ball- 
winding machine for winding sewing and crochet yarns ? 
September 26th. MANUFACTURERS, 
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Half-yearly (including double number)... .. .. £0 148, 6d. 
Yearly (including two double numbers)... .. «. £1 9s. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. & ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tue Enctnger Volume, price 2s. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 18s. each—Vols. 
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Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. ibers paying in advance at the 
Sollowing rates will receive ‘Tue ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


rates, 

Remsttance Post-office Order. — Australia, Belgit Brazil, British 
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France only), Germany, tar, India, —. 
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for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line a es eight words. When an adver- 
tisement measures an inch or more the harps is ten shillings 
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MARINE ENGINES IN THE NAVY. 


Tue Thunderer and the Alexandra are —— the 
two finest ironclads in the world, their combined powers 
of attack and defence rendering them a match for no 
inconsiderable fleet. The expense incurred in constructin 
them has been enormous; they could not be ng x 
lost in less than two years, and any calamity befalling 
them absolutely weakens the maritime power of Great 
Britain to a very serious extent. Yet at this moment 
they both lie in harbour practically useless, and they have 
both been reduced to this condition of inutility by accidents 
which occurred while they were making their trial trips. 
It is unn to recapitulate the lamentable circum- 
stances of the explosion on board the Thunderer, and very 
little is known concerning the misfortunes of the Alex- 
andra. When we state that while running her trial trip, 
on Wednesday week this ship disabled her crank shaft an 
had to be brought bacx to port, we have given all the 
information we have been able to obtain. It is 
sufficient for all practical purposes, and we can 
quite understand and appreciate the reasons which 
induce both the Admiralty and Messrs. Humphrys 
to withhold their confidences on the subject of 
their joint misfortunes. But it would be mistaken 
kindness to refrain from pointing out to the Admiralty 
the precise nature of the lessons conveyed by the break- 
poo a pws ge additions to op rink on 
e Thunderer, especially, it is indisputa t 
the full bearing of the dipneteteis evade which occurred on 
board her on the 14th of July should be realised. They 
have been completely overlooked; or if not, those who 
have comprehended their importance have been silent on 
the subject. While the cries of the sufferers yet rang in 
our_ears, and a storm of conflicting opinions concerning 
the ultimate and proximate causes of the explosion of her 





boiler whirled round us, it was hardl ible to consider 
warfare and ~ res 


calmly the lessons in navigation really taught 
quite as forcibly as any connected with the construction of 
safety vaives or boilers. Yet a review of the circumstances 
immediately following the explosion, and a consideration 


| of the position in which the ship was for some time placed, 


will go far to prove that we are perpetuating very grave 
selihekes in the system of propelling war shige now all but 
universally ad i 
The fact to which we desire to call icular attention 
is that immediately on the occurrence of the explosion, and 
for some time subsequently, the Thunderer was left abso- 
lutely helpless. It was at one time feared that she would 
run ashore before the assistance of tugs could be obtained. 
Not only was it impossible to work her engines, but her 
steam steering gear was. rendered absolutely useless. We 
do not hesitate to assert that this was a contingency never 
anticipated. Had anyone been rash enough before the 
event to assert that the explosion of one of the Thunderer’s 
boilers would leave her entirely incapable of being 
manceuvred, he would probably have been laughed at. 
Even if we suppose that the steam steering gear had 
suffered no datnage, as all the steam had to be drawn out 
of the boilers before anyone could enter the engine room 
and stokehole with even comparative safety, it is clear that 
the steering gear would have been rendered inoperative 
in any case. To put the facts in their proper light, 
let us suppose that the Thunderer was in action, and 
that a heavy fg sag had smashed its way into one of 
the boilers. We know now pretty clearly what would have 
happened. The ship would have been rammed in five 
minutes afterwards. Without the power of running away 
or of steering she would have fallen an easy prey to an 
enemy. It will be argued that the auxiliary or hand- 
steering gear would have been ready to act, and that it 
would at once have taken the place of the steam gear. 
Admitting this, it follows that in action no reliance should 
be placed on steam-steering appliances, which must be 
regarded as altogether subordinate to hand gear. But is 
it not true that just now the tendency is to reverse this 
condition, and to make the construction of the old-fashioned 
wheel quite a secondary condition? The lesson conveyed 
by the Thunderer is that if this course be pursued the 
advisers of the Admiralty will commit a very grave error, 
one which it is impossible to protest too strongly against. 
It may be urged that ashot could not get into ‘echemeroon 
of the Thunderer because it would have to pierce her armour 
belt, some feet of water, and the coalin her bunkers. Butis 
it to be supposed that the Thunderer will never be attacked 
in a heavy sea, when, as a result of rolling, her armour 
belt would become a very doubtful protection? Can it be 
ensured that she will never have to fight with her bunkers 
almost empty? If an ironclad ship can only fight, with- 
out incurring an appalling risk, when her bunkers are full 
and the sea is calm, then it is very rarely indeed that she 
can venture to fight at all. Nor does the matter end here. 
The boilers of the ship had but 301b.steam in them when the 
explosion occurred, but the pressure in the exploded boiler 
was probably 120lb. Do our readers sup that the 
results might have been less disastrous the pressure 
never exceeded the lowest limit we have named? They 
may rest assured that the outrush of a vast volume of 
steam at 30 1b. would have quite as effectually scalded the 
unfortunate stokers to death as any higher pressure. Few, 
if any, were killed by blows from flying plates or 
a Nearly all the deaths resulted from 
ds or contusions; and these things would not have 
been affected in any way by higher pressures. In 
a word, steam of 301b. pressure will kill quite as 
effectively as steam of 100lb. The lesson conveyed 
is that ships of war should be taken into action with 
pressures in their boilers of not more than a pound or so 
above the atmosphere. Their engines ought to be worked 
ona vacuum. That this can be done is well known to all 
engineers, and we are aware that Messrs. Maudslay, Sons, 
and Field are now building the engines of the Iris, 
7000-horse power, under Mr. Sell’s patent, embodying 
this principle. Messrs. J. Penn and Son are labouring in 
the same direction. To carry the principle py into 
practice —_ of piston area must be provided. Steam not 
exceeding 25 lb. above the atmosphere, worked expansively, 
should be used when cruising, and when the ship is cleared 
for action the pressure should be reduced to about that of 
the atmosphere, the steam then propelling the pistons full 
stroke. We shall not stop to consider the objections which 
may be raised. ‘ It will suffice to say that they have been 
fully considered by competent engineers, by whom they 
are regarded as of little moment compared with the 
inestimable advantage conferred on a fighting ship by the 
adoption of the low-pressure system. It remains to be 
seen whether the Admiralty will or will not take what 
they have been taught by the Thunderer to heart. Economy 
of fuel and the power of keeping the sea for days without 
pace 3, tpn are admirable qualifications; but they 
would purchased at a most extravagant price if they 
cost us the loss of a single ironclad in a naval engagement. 
If we turn to the Alexandra we find entirely different 
conditions of risk in ee The ship was left almost as 
powerless as was the Thunderer, but from a totally different 
cause. The effect in action would have been the same. 
There is every reason to fear that the failure of the 
crank pin of this ship will be over as an event of 
very minor importance, and that the whole of the respon- 
sibility will be transferred to Messrs. Humphrys, who are 
in no waytoblame. Taken alone the splitting of a crank pin 
18in. in diameter may not, perhaps, be re as a serious 
indication of defective practice. Screw shafts are broken 
every day, but the failure of the shaft. of the Alexandra 
does ‘not stand alone. Day after — engines of our 
ships of war are breaking down, and that with a persistency 
which is indicative of the repetition of grave errors of 
construction. Split Seager cracked condensers, and 
shaky frames are familiar things to the naval engineer. 
The repairs effected each year in our fleets would ruin the 
wealthiest steamship company in the world if they were 
paralleled in that company’s fleets. The tendency is to 
assert that these repairs are rendered necessary either 





because the engines were not as well mae as they ought - 
to be, to begin with, or because they have been improperly 
attended to subsequently. This is almost wholly a mistake ; 
the marine engineers of the Royal Navy are, on the whole, 
competent men, and the great firms which alone can undertake 
the construction of the machinery of a ship of war re- 
quire no word of defence from us. The fact is, that the 
blame lies at the door of the naval architect. When 
Mr. E. J. Reed introduced short ships he demanded 
engines of extravagant power to drive them, an1 he got 
the machinery he asked for, and, by the aid of the engi- 
neer, he was enabled to vindicate his practice by pointing 
out that his short ships were as fast as his predecessor's 
long ships. From the days when the Bellerophon was yet 
a new craft to the present moment, more and yet more 
severe demands have been made on:the engineer. He 
is given less and less s for his machinery, and 
he is compelled to keep it lighter and lighter. The 
engines, which are really the very soul of a man- 
of-war, and without which her guns and her armour 
are useless, are regarded by the naval architect as 
unmitigated nuisances, to shoved into any hole 
or corner; and to save half an inch in — or to gain a 
minute fraction of a knot in speed the engines are 
cramped for room, and reduced in dimensions to an extent 
which can only be realised by those who have dealings 
with the Government. The result is that bearings are 
too short and too small, and so they cannot be kept cool ; 
cylinders and condensers are made too thin and crack ; 
frames are so feeble that they become shaky, and boilers 
are so small and so hard pressed that it is next to impos- 
sible to prevent them from priming. On the measured 
mile runs the machinery is worked within an inch of its 
life, and it is not easy to do justice to the feeling of 
relief experienced by contractors when the run is 
successfully accomplished. It is a fortunate circumstance 
that the engines have to go through this ordeal once 
for all while they are new. It would be simply 
impossible to run them continuously for a week 
under similar conditions of pressure and velocity. All 
this trammelling of the engineer is practically unnecessary. 
Twenty or thirty tons extra bes. 2 would be of no conse- 
quence whatever in a great ironclad, but to the engineer it 
would be a great deal. It may be argued that the engi- 
neer has only himself to thank, and that if he did not 
please to build light and small engines of enormous power 
he might refuse. But this — totally overlooks the 
existence of competition; and although it is certain that 
some firms absolutely decline to take the responsibility of 
building engines under Admiralty conditions of weight 
and power, others are quite ready to run their chance, 
backing their luck that they will get through the Govern- 
ment trials successfully. This system is totally defective. 
The first consideration ought to be the efficiency of the pro- 
pelling machinery of the ship. All questions of armament, 
&c., should be subordinated to this ; and we would earnestly 
advise the Admiralty to consider well what they are about 
before they order new machinery. We feel convinced that 
if the engineers of Great Britain had a satisfactory assu- 
rance that their remonstrances against existing limits of 
weight and dimensions would be duly considered, that 
protests would flow into Whitehall from all the principal 
firms. We are expressing only the sentiments of men of 
great experience in heavy Government contracts when we 
repeat that the policy adopted by the Admiralty for some 
time past in fitting engines to our ships of war is exceed- 
ingly imprudent; unfair to the engineer; partial to the 
naval architect, and fraught with danger to-our maritime 
power. 


THE MORSE ALPHABET AND NAVAL SIGNALLING. 


Previous to Professor Tyndall’s experiments at the 
South Foreland, undertaken at the instance of the Elder 
Brethren of the Trinity House, in the summer and autumn 
of the year 1873, we possessed very little trustworthy in- 
formation as to the acoustic properties of the atmosphere. 
These experiments cemonstrated that an atmosphere of 
great optic transparency might be acoustically opaque, 
whilst optic opaqueness is frequently contemporaneous 
with great acoustic transparency. Fog, haze, rain, hail, 
and snow were shown to have little power to retard the 

netration of sound, whilst a bright sun and a clear sky 
had generally a great retardative effect. The opacity of 
air to sound waves is caused by an unequal distribution of 
aqueous vapour. Speaking of his experience on the 3rd of 
July, 1873, Professor Tyndall says :—“ The extraordinary 
opacity was proved conclusively to arise from the irregular 
admixture with the air of the aqueous vapour raised y a 
powerful sun. This vapour, though perfectly invisible, 

roduced an acoustic cloud impervious to the sound, and 
roan which the sound-waves were thrown back as the 
waves of light are from an ordinary cloud. The waves 
thus refused transmission produced by their reflection 
echoes of extraordinary strength and duration.” The con- 
clusion derived from these experiments is that the source 
of sound should be sufficiently strong, so that after ial 
loss by reflection there would remain sufficient to do the 
work required. Of all the instruments examined the Syren 
produces the best results. a 

Not only is it necessary to indicate the exact position of 
aship at sea, or when making an unknown coast, or in 
distress, but we require some means of communication 
which will enable us to give directions or orders, and will 
not fail under any circumstances. No constant sound or 
light will enable us to do this ; but a variable sound or 
tight, or a combination of the two, will answer our purpose. 

t the existing means of communication are inadequate 
is too well known; collisions occur, and ships are constantly 
lost during fogs, &. Even in clear bright weather, and 
within easy signalling distance, mistakes are frequently 
made, which show that the existing system is imperfect. 
But to convey gg by means of is obviously im- 
possible at night, or in foggy weather, or during an 
action, when the vessel is enveloped in smoke. Although 
imperfect, we do not undervalue the flag system, but think 
it,has its uses. These facts are patent to everybody, and 
many have tried to perfect a system which could not fail, 
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Sir W. Thomson has recently, both in lectures at Glasgow 
and in a paper read before the British Association, pub- 
lished a means devised by himself, in which he utilises the 
Morse alphabet. This alphabet, as most of our readers are 
aware, consists of two signs, called a dot and adash. In 
telegraphy a short and a long stroke, or the deflection of a 
spot of light, or a needle to the right hand or to the left, 
give the combinations required. 

Knowing thesimplicity and effectiveness of this alphabet, 
Sir William Thomson thought it might well be applied to 
naval signalling. If report speaks correctly Sir William 
has tested his system in a peculiar manner. By a modifi- 
cation of Colomb’s method, mentioned below, he was 
enabled to talk with a lady, now Lady Thomson, whilst he 
was in his cabin and the lady in her residence on shore. 
Surely the Morse alphabet cannot but prove effective. 
The American Government intend togive the system a fair 
trial, and our own Admiralty views it with a considerable 
amount of favour. Prof. Thomson would have every ship 
fitted up with whistles, or preferably Syrens, giving two 
different notes. In using one Syren, or w there 
is some danger in distinguishing the long and short sounds, 
which is obviated by using two sounds of different pitch. 
There can be no mistake about these. Suppose, then, we 
have two different notes, one to represent the dot, and the 
other to represent the dash, of the Morse system. By 
combining these sounds, just as combining the dots and 
dashes, we can make any communication we require. Letthe 
notes used by C and E, then the word “ East” would be 


_ eas ee 
signalled by the combination C..CE..EEE..E., or seven 
puffs of the Syren, and the word is transmitted as far as 
the sound of the Syren reaches. The note C here repre- 
sents the dot and E the dash. “ Full speed ahead” would 
be signalled thus— 


F U L L 8 P EB.D 
CCEC..CCE..CECC..CECC......CCC..CEEC..C..C..ECC...... 
Ay 2. ek 


D. 
CE..CCCC..C..CE..ECC. 

In his paper at Glasgow Sir W. Thomson mentions two 
defects in the Syren—first, that the pitch is gradually 
lowered during a long blast. As, however, it is not neces- 
sary to use a long blast in signalling, this defect will not 
act prejudicially against the pro’ system. The second 
is purely mechanical and easily obviated. As at present 
constructed the Syren has no end bearings, atid too much 
power is required to drive it. 

The influence of the atmosphere on sound presents much 
greater difficulties. From Professor Tyndall’s experiments 
we know how difficult it is to estimate the distance or the 
direction of a sound. One day the report of a horn or 
Syren scarcely penetrates two miles of atmosphere; the 
next day, or even at another period of the same day, it is 
distinctly heard ten or twelve miles from its source. 
Reflection of sound waves giving rise to echoes must neces- 


. sarily be considered in such a system of signalling; and 


there is another question which seems to have been over- 
looked, What influence has the varying atmosphere upon 
the pitch of a note? If the two notes do not differ by 
more than a tone, which difference was suggested, the 
sharpening or flattening of one might cause its sound to be 
mistaken for the other. The inference to be drawn from the 
laws of sound is, we think, that the pitch would become 
sharpened the further the observer was from the source. 
Professor Thomson also describes a modification of Capt. 
Colomb’s method of signalling by flashes of light, as now 
practised to some extent both in the army and navy. The 
existing system has been fairly successful, but probably its 
success would have been still greater had not only the 
general system of the Morse system but the actual 
Morse alphabet been adopted by Captain Colomb. The 
proposed modification consists in substituting long 
aod short eclipses for long and short flashes, except 
when the signalling distance is very great and the 
magnesium lamp is used, though even under these 
circumstances Sir W. Thomson thinks little practice will 
be needed to insure correct reading. One great advan- 
tage arising from the use of eclipses is that the light 
is constantly burning, and thus the direction in which 
the signals are likely to be made is known; other- 
wise, the light being hidden previous to the moment 
signalling commences, some time must elapse before 
the attention is attracted in the uired direction. 
Experience shows that a person familiar with the flashing 
method can, without further practice, read off the eclipses 
with equal ease. We had not seen this method in prac- 
tice before visiting Glasgow during the recent British 
Association meeting, when, during an evening walk, we 
noticed a bright light on the top of the College tower. 
Our attention was drawn to it because it was constantly 
eclipsed, and it soon appeared that the eclipses were 
methodical; in fact, experimental signalling was going on. 
No difficulty was found in understanding the long and 
short eclipses. There is no doubt as to the utility of the 
Morse alphabet, and if, as was suggested in a recent 
number of the Journal of Education, it was universally 
taught, the resulting benefits would be great. Sailors and 
mer sta would understand various kinds of si which 
could be improvised with guns, flags, drums, whistles, &c., 
and would be ready for — f emergency in much less time 
than is now the case. e trust that attention will be 
given by the authorities to the advantages of the Morse 
alphabet, and that the use of effective systems will at once 
be adopted. 





A YEAR'S COLLIERY ACCIDENTS. 

THERE is something very touching in the returns which are 
issued from time to time in relation to the loss of life which is 
continually taking place in all our mining districts—a loss which is 
all the more regrettable because it is, or might be made, toa great 
extent avoidable. It is not so much that every winter brings us 
a disaster in one or other of our coal-fields, which sweeps 
away scores of human lives at one fell swoop, but that every day 
without any intermission, men are killed by falls of roof or by 
other causes which are believed to be of a purely preventible 
nature. The tabular statistics of this character for the year 1875 
have just been issued, and they demonstrate that the fatalities 
during that period were heavier than in any previous year. There 





were 1242 deaths in the twelve months, of which only 288 were 
the result of explosions of firedamp, and of which latter number 
not fewer than 162 took place in Yorkshire. Of these 162, it 
should, however, be borne in mind 142 were sacrificed by the 
terrible explosion which took place in December at the Swaithe 
Main pit, near Barnsley. As compared relatively with the other 
principal coal-fields, the Durham district shows to best advantage, 
the percentage of life lost being one for tig | 771 men employed, 
and 261,798 tons raised. The oe istricts range in the 
following order, the figures showing one death per number of men 
employed and tons got :—East Scotland, 645 and 198,614 ; New- 
castle, 686 and 196,812 ; Midland, 783 and 188,699 ; West Scot- 
land, 523 and 156,330; South Staffordshire, 424 and 129,994 ; 
North and East Lancashire, 440 and 119,581; St. Helen’s, 
Wigan, &., 349 and 88,840; South Wales, 404 and 80,903 ; 
North Stafford, 424 and 129,994 ; South-Western, 397 and 74,852; 
Yorkshire, 234 and 66,962. The last-named district thus shows 
to very poor advantage, but this is explained by the fact that the 
Barnsley seam there is exceedingly fiery, and has on many occa- 
sions been the scene of the most disastrous explosions. _ Of these 
more serious ities we have now nothing further to say, 
but we would impress upon the mine managers in all parts of 
the country the urgent necessity that exists for the adoption of 
such stringent regulations as shall put a stop to that frittering 
away of human lives, which is trifling viewed casually, but, as is 
shown above, reaches so serious an aggregate at the end of the 
year. The Mines’ Regulation Act may have done much to pre- 
vent the wholesale slaughter of miners, but it is only by the 
cautious and continual co-operation of the men with the managers 
that the death roll can be brought within limits less alarming 
than those now presented. 


INDIAN RAILWAYS. 

TuE report of the Governing Director of the Indian Railway 
Companies, Mr. Juland Danvers, merits all the attention which 
it is receiving, and more. It is especially of interest at a time 
when a check, whether wisely or not, is no matter, has been put 
upon the construction of railways in India. It is, however, fairly 
held that whilst the present exigencies of the Treasury are 
supposed to require a cessation of expenditure upon public 
works, India’s permanent prosperity is largely dependent upon 
their being wisely and rapidly extended. No more striking illus- 
tration of the value of well-directed efforts towards the establish- 
ment of railways in India could be cited than that of the Oude 
and Rohilkund line, by means of which mainly, India .is now 
becoming for the first time in modern history an import mt 
wheat-exporting country. We quite concur that with the lessons 
gathered by past experience before us, we should enter upon the 
construction of new lines wherever there is a reasonable prospect 
that they will prove remunerative, notwithstanding that it is 
beyond all doubt, as Mr. Danvers’ report shows, that under the 
former system of 5 per cent, guarantees upon lines making only 
34 per cent. there was great waste. Of £105,790,929, the pro- 
portion laid out by the guaranteed companies was £93,720,794. In 
illustration of squandering under the old system, Mr. Danvers 
shows that the value of the stores and railway material now in the 
hands of the Indian railway companies, in excess of actual require- 
ments, is estimated at not less than £3,000,000. At Mooltan he saw 
acres of ground covered with iron sleepers belonging to the Scinde, 
Punjab, and Delhi Railway Company, which had been there for 
years, although a State railway close by had just been constructed 
with wooden sleepers. A second source of permanent loss lies 
in the excessive width of the bulk of the existing lines. Out of 
a total of 6497} miles, 5676 miles are constructed on the 5ft. 6in. 
gauge, 794 on the metre or 3ft. 3gin. gauge, and 27} are on the 
4ft. gauge. Most of the Indian lines are therefore nearly 
10in. wider than the English. This is far in excess of what is 
required either for the accommodation of the traffic or on the 
score of speed. It was adopted for the curious reason that it was 
supposed the trains would not, if run upon narrower lines, be 
able to withstand the violent wind storms to which they would 
be exposed. The increased outlay entailed by this false step is 
estimated at £7,000,000 ; and the annual loss from the undue 
size and weight of the rails and carriages, and from the interest 
upon the original excessive expenditure, becomes under the 
guarantee system a heavy burden, not upon the companies, but 
upon the Indian Treasury. Inasmuch, however, as excepting 
only a short length of three miles, the whole of the additional 
railway opened last year, which represents a total length of 261} 
miles, is on the metre gauge, it is fairly inferred that a stop has 
been put to the construction of the costly wide gauge lines. Mr. 
Danvers says that even in the present system of management 
there is room for economy, and he advocates vigilance in respect 
of it. The facts which Mr. Danvers has afresh brought out, 
together with the lessons which they teach, should encourage 
rather than discourage the formation of that portion of the 
$000 miles of sanctioned additions which are needed for the full 
development of the traffic on the lines already constructed, 


THE NURSERY OF THE LOCOMOTIVE, 


“ Suitpon,” said the late John Dixon, one of the earliest rail- 
way engineers, “is the nursery of the locomotive.” From their 
birthplace in the world-famed shops in South-street, Newcastle, 
there were brought to this nursery roughly fitted up three loco- 
motives for the little strangers, which were named “Locomotion,” 
“ Hope,” and “ Black Diamond.” At that time—rather more 
than half a century ago—part of Old Shildon was in being, but 
an inn, Dan Adamson’s was the nearest house to the site of New 
Shildon, which was wet, swampy fields—a likely place to find a 
snipe or a flock of peewits. When the three welcome little 
strangers had each in its season arrived, there were four houses 
in the embryo town ; there was a blacksmith’s shop, with some 
four smiths working therein, a joiner’s shop, with a similar 
number of hands, and an engine-shed. The shops were not ; 
“Soho” was unbuilt, and “Chapel-row” was undreamt of. The 
engines of that day had the weaknesses of babyhood ; the wheels 
were of cast iron, and lasted a very brief period, and the other parts 
needed frequent renewal or repairs. Tools were primitive, turn- 
tables were unknown ; hand lathes were all that were in use 
there ; ropes and pulleys were the only media of lifting ; and the 
old-fashioned screw jack the only appliance for raising engine or 
boiler. The men employed in this first railway stock repairing 
shop were less than fifty in number. And thus the small but 
increasing family of locomotives reared in this nursery and doc- 
tored in this hospital found abundant work for the staff and for 
their few tools and appliances. Instantly, almost, the works 
grew, under the fostering care of Timothy Hackworth, and 
others ; in 1832 an independent establishment was commenced 
at Soho by a brother of the gentleman named, and a partner of 
his, waa | Downing, but it was a small place only, until in 1840 
Timothy Hackworth removed to it on leaving the employment of 
the railway company, and carried it on for ten years. Shortly 
after his death it became untenanted, but finally came into the 
possession of the company about 1855, from which time the two 
sets of works, greatly enlarged, became increasingly important 
until 1863, when they received a shock by the removal of the 
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le. A hundred thousand engines, wagons, 

been repaired here in twelve months, as well as some 500 large 
trucks built, so that the contributions to the keeping up of rolling 
stock have been appreciable in extent, if even Ichabod may now 
be in part the motto. Add to this the opening of coal pits, and 
we have the industrial history of Shildon in outline. As the 
result of this development of trade and manufacture, the village 
and its institutions grew largely. By the exertions of the late Mr. 
Thomas MacNay, a Mechanics’ Institute was opened ; by the 
exertions of Mr. Timothy Hackworth, Wesleyan i 
found a local habitation as well as a name ; under some sharehold- 
ing kind of an arrangement Primitive Methodism acquireda home ; 
and eight years ago the more tardy Episcopalians erected their 
metaphoric fig tree. Much later—indeed, within a year or two— 
handsome and commodious schools have been erected, and now 
in matters educational there is full accommodation for the neces- 
sities of the village. At present Shildon is “under a cloud,” for 
the works which built it up and sustained it so long, those by 
which it earned the title applied to it ip the title hereof, are to 
be in part removed, the engine repairing as well as building being 
now to be centred at Darlington for the section. . 


THE 80-TON GUN. 

THERE appears to be no limit to the reputation for excellence 
“all round” which the 80-ton gun is winning for itself. It was 
known to bea safe gun, capable of giving a very high initial 
velocity ‘to a projectile, but nothing was known of its accuracy 
until Wednesday, when at Shoeburyness it succeeded in landing 
shot at every round within a space represented by the area of an 
ordinary barn-door, and this at a range of 24 miles, More 
splendid shooting can hardly be imagined. As the trials have 
only begun, we reserve details for the present. It will suffice to 
say that the mean error of range on Wednesday was 14°8 yards, 
and the lateral deviation 1°8 yard. The elevation was 7 deg., 
and the mean range 4694 yards, the charge being 370 lb. of 
1‘5in. powder and a projectile weighing 1700 Ib. 








QUADRUPLE HYDRAULIC PUNCHING AND 

SHEARING MACHINE. 

In a recent number we illustrated one of Tweddell’s hydraulic 
shears, forming part of the hydraulic machinery now being 
erected for the French Government at Toulon by Mr. Henry 
Chapman, of Paris. According to promise we this week lay 
before our readers further particulars of this interesting applica- 
tion of hydraulic power. The machine illustrated above is 
capable of shearing on the one side angle bars 6hin. X 64in. x 
gin., and punching 1}in. holes in same, and on the other side 
angle bars 5}in. X 5hin. X 4in., and punching holes lin. dia- 
meter in same. Our engraving shows the general arrangements 
so clearly that any detailed description is unn ; suffice it 
to say that the machine weighs about 28 tons, and that it can 
with perfect ease make from fifteen to twenty cuts per minute. 
Not only is every cylinder independent of the others, so that a 
break-down in the one does not interfere in any way with the 
other three, but the machine can, if desired, be divided into four 
machines, each complete in itself, and placed where wanted. 
There is no gearing whatever, and no shafting or overhead straps, 
the pipes being led along the floor. Two powerful cranes not 
shown are placed on the top of the casting, to handle the heavy 
sections of iron cut by the machine. 

It is unnecessary here to refer to the advantages which Mr. 
Tweddell claims for his system, and which we have frequently 
had occasion to comment favourably upon; the adoption of it 
on so large a scale by the French Government, after a very close 
investigation, is a strong argument in its favour, As a specimen 
of workmanship the machine reflects great credit on the manu- 
facturers, the castings not being heavy, and having to stand 
in the cylinders a test pressure of 14 tons per square inch, ren- 
dering very great care necessary to insure, not only strength, but 
a neat appearance when finished. 








THE BRITISH ASSOCIATION. 
(From our own Correspondent.) 


On Friday, the 8th, in the Mathematical and Physical Science 
Section, Sir William Thomson, the president, read the report of 
the committee on the tides, in the course of which it was stated 
by the reporter, by way of expanding his report, that the tides 
of the Mediterranean were not derived from the Straits of Gib- 
raltar, but resulted from the action of the moon on the waters of 
that sea. Generally the people living on the Mediterranean did not 
know there was any such thing as tides. No theory had yet 
been found to account for the tide in the Mediterranean being so 
small, while it was so comparatively great in other oceans. The 
highest rise above the mean and the greatest fall below the mean 
was 5in. It was, said Sir William, in conclusion, not creditable, 
but seriously discreditable to the Hydrographic Department that 
they had not made a thorough investigation of the tides, and 
included them in the Admiralty tables. The Indian Government 
was in advance of the home officials, having successfully investi- 
gated the diurnal tides in India, and published proper tables. Cap- 
tain A. W. Baird, R.E., Bombay, read a paper on “Tidal Operations 
in the Gulf of Cutch, by the Great Trigonometrical Survey of 
India.” He explained that the primary objects of the operations 
in question was to determine whether secular changes in the 
level of the land at the head of the Gulf were taking place, and 
he stated that the reductions of the observations were in pro- 

and some idea of the magnitude of the operations might be 
formed when he said that 30,000 points had been corrected from 
time and zero error, and the final measurements had been tabu- 
lated for reduction. Professor Osborne Reynolds, M.A., Man- 
chester, next read a paper, illustrated by experiments, on 
“ Resistance Encountered by Vortex Rings, and the Relations 
between the Vortex Ring and the Stream Lines of a Disc.” The 
comparatively small success, he said, which had attended nearly 
all attempts to refer the various movements of fluids to funda- 
mental laws, might be attributed principally to our ignorance of 
many of the most important circumstances of motion attending 
the phenomenon with which he wished to deal. It couid be seen 
in which way the surfaces of a fluid moved, but of the internal 
motions, observation afforded no idea, as we had no means by 
which to perceive them. His object on the t occasion 
was to describe certain striking results which had been obtained 
by colouring portions of the water within a tank, so as to render 
them visible. The cause of the resistance to the motion of solids 
through water was not known. The development of the theory of 
stream lines—with which the name of the late Professor Rankine 
was so intimately connected—had been a great advantage from the 
theoretical side in the study of fluid motion. This theory, however, 





only applied strictly to hypothetical fluids without viscosity, and 
ita reoulta as regarded water fell very far short of experi 
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mental verification. The idea of colouring the water to 
render its motion apparent was doubtless suggested by the 
effect of smoke, and the beautiful phenomena of the smoke 
ring. When these rings were seen in water, their rapi 
and the small disturbance they caused, although only a few 
inches below the surface, were the most striking facts of the 
phenomenon. The speed of the rings diminished either in 
water or air, but there was a cause for this which could not 
properly be called resistance, and that was that they were con- 
tinually adding to their bulk water taken up from that which 
surrounded them, and with which their forward momentum 
had to be shared. The motion of the internal water, besides 
maintaining the shape of the boundary surface, was such that at 
each part of this surface the motion of the water in contact 
with it in the inside was identical with the motion of that in 
contact with the outside, so that not only was the bounding 
surface, at each instant, definite in form, but every point of the 
surface was in motion in exactly the same manner as the water 
in contact with it. The effect of viscosity in the ring was to 
diminish the velocity and extend the size of each element of the 
ring. The illustrations given by the learned professor of these 
theories seemed to be much appreciated by the audience, who 
frequently testified their satisfaction by applause. Sir William 
Thomson said the illustration which Professor Reynolds had 
brought before them as accounting for the vortex rings from 
the sides of the solids, came to him with exceeding instinctive- 
ness. He was never more startled with any experiment than 
he had been with that of Professor Reynolds’, which showed 
the small resistance experienced by the disc after it had once 
been set in motion. It seemed a revolution of all our notions, 
that that which of all causes would seem to offer the greatest 
resistance showed often the least. He held very decidedly to 
the opinion that the instability of motion in a perfect fluid with- 
out vortex motion in any part of it was absolutely impossible, 
and it could only result in vortex motion in parts of the liquid. 
There was no such thing as instability in a perfect liquid with- 
out vortex motion. He thanked Professor Reynolds for his 
paper in the name of the section. Dr. C. W. Siemens afterwards 
gave a description of the Bathometer, an invention of his own, 
intended to indicate on a scale such slight variations in the total 
gravitation as would result from the ordinary variations of the 
depths below a vessel. The instrument consists of a vertical 
column of mercury contained in a steel tube, having cup-like 
extensions at both extremities so as to increase the terminal area 
of the mercury. The lower cup is closed by means of a corru- 
gated diaphragm of thin steel plate, and the’weight/of the column 
of mercury is balanced in the centre of the diaphragm by the 
elastic force derived from two carefully tempered spiral steel 
springs of the same length as the column of the mercury. The 
reading of the instrument is effected by means of the electrical 
contact which is established between the end of a micrometer- 
screw and the centre of the elastic diaphragm. The pitch of 
the screw and the divisions upon the rim are so proportioned 
that each division represents the diminution of gravity due to 
one fathom of depth. 

In the Chemical Section,. Dr. Corfield, University College, 
London, read the “Eighth Report of the Committee on the 
Treatment and Utilisation of Sewage.” The committee, who 
were reappointed at Bristol last year, had been able to conduct 
more complete observations at Breton’s Farm, Romford, and had 
tested experimentally the value of last year’s observations by 
having analyses made of the samples of sewage and effluent water 
kept under various conditions. During the months of June, 
July, August, and September little or no nitrogen, as nitrates or 
nitrites, was found in the effluent water, and from this it might 
hastily be concluded that for some reason or another the usual 
amount of oxidation had not gone on in the soil; but the fact 
turned out to be that oxalic acid had been added to the samples 
(both sewage and effluent water) of these months, with the view 
of preventing oxidation going on in them during and after col- 
lection. The true average amount of nitrogen in the sewage was 
5°53 parts per 100,000, and the amount of nitrogen calculated 
to be applied to the farm in the sewage was 30°2525 tons. Of 
this quantity 0°1406 ton was collected in the effluent water re- 
pumped over the farm. It was remarkable how little the true 
average composition of the sewage differed from the results 
obtained in previous years, and the committee considered that 
this circumstance afforded considerable proof of the accuracy of 
their methods of sampling, the principle of which had always 
been that the samples should be taken in proportion to the 
amount of flow at the time. Thus the amount of nitrogen in 
parts per 100,000 in the sewage had been, according to the caleu- 
lations from the results of the gauging and analyses, as follows: 
—1871-72, 5°529; 1872-73, 5°151; 1873-74, not taken ; 1874-75, 
5°56; 1875-76, 5°53. The rainfall in 1872-3 was excessive, which 
accounts for the small proportion of nitrogen ; and with regard 
to 1874-5, the number given was the result of a single analysis 
of all the monthly samples taken in quantities proportionate to 
the amounts of sewage distributed each month. Experiments 
made with bottled sewage and effluent water (kept for some 
time) showed that the total amount of nitrogen in the solid 
matter was not altered by keeping. The nitrogen in the effluent 
water was almost all converted into nitrates. This applied to 
filled bottles. In the case of unfilled bottles, a large quantity of 
the nitrogen in the sewage was lost, while in the effluent water 
it was only slightly diminished in amount, but was almost all 
oxidised to the condition of nitrates. Regarding the produce of 
the farm, the report stated that it was under 2115 tons, or less 
than last year, and less than the average of four years, which 
was 2232 tons. Dr. Corfield stated in conclusion that the lease 
of the farm was about to expire, and as no arrangement had 
been made for ground in the neighbourhood, the committee did 
not seek re-appointment. Mr. J. J. Coleman, F.C.S., Glasgow, 
next gave an account of experimental researches on the chemical 
treatment of town excreta,” which was followed by a paper “On 
Sewage Purification and Utilisation,” by Mr. J. Banks, in which 
he advocated filtration and aération. A long discussion followed, 
in the course of which Mr. Stanford (Glasgow) intimated that he 
considered the committee’s report somewhat unsatisfactory, and 
said he would have liked an opportunity of examining the lessee 
(Mr. Hope’s) balance-sheet. The Hon. James Bain, Lord Provost 
of Glasgow, inquired what method of disposing of the sewage the 
section would recommend to a city with about 500,000 inhabi- 
tants, and sewage amounting to 6,000,000 gallons a day, in the 
neighbourhood of which it was impossible to obtain irrigation 
farms? Dr. J. H. Gilbert, F.R.S., gave it as his opinion that in 
such a case a mixed system of irrigation and filtration through 
the svil might be adopted ; but added that of course the method 
depended to a great extent on local circumstances. 

Mr. W. Pengelly, F.R.S., in the Geological Section, gave in the 
twelfth report of the committee for exploring Kent's Cavern, 
Devonshire ; Mr. R. H. Tiddeman, F.R.S., reported upon the Settle 
Caves, Yorkshire ; Mr, E. A. Wiinsch, G , Tread a paper “On 
the Junction of Granite and Old Red Sandstone in Arran ;” and 
then Professor W. C. Williamson, F.R.S., read a paper “On the 
most Recent Researches into the Structure and Kfinities of the 


Plants of the Coal Measures,’ He argued that it was in the 
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carboniferous measures that the great problem of evolution 
aa sirtege age oe dee aes Oa tere 
Royal Society truth yee calamites were 
ee ree ee ied to the fir and pines. 
There was, he held, now no doubt whatever that there was only 
one kind of calamite in England, for he had discovered that 
they consisted of true viscular fibre, with a true bark outside. 


had great pleasure in reportin |, R.E., Si 
John Hawkshaw, C.E., F.R.S., and Mr. W. H. Barlow, F.R.S., had 
been appointed by the Board of Trade to endeavour to arrange 
those conditions. The committee hoped to be able to report to 
the next meeting that a satisfactory conclusion had been arrived 
at. Mr. J. B. Fell then read a paper “On Experiments 
made at the Camp of Aldershot with a New Form of 
Military Field Railway for Rapid Construction in Time of 
War.’ He explained that he had the permission of the 
of State for War for reading his , which gave 
the results of experiments which the Royal Engineer Cnummittee 
at Chatham had carried out at the camp at Aldershot, of which 
Captain Luard, C.E., and himself had charge. The experi- 
mental railway, he said, consisted of a succession of timber 
viaducts, which supplied the place of earthworks, culverts and 
bridges, and which, when the materials had been prepared, could 
be erected with great rapidity. The conditions the committee 
desired to have fulfilled in the trials were that an engine not 
exceeding 6 tons weight should take a train of 30 tons up an 
incline of one in fifty and travel at an average s of ten 
miles and a maximum of twenty miles an hour. wagons 
were required to carry a load of 3 tons dead weight each, and 
from 300 to 500 cubic feet of bulky articles, such as tents, hay 
and commissariat stores, A 7-ton seige gun was to be carried 
on two wagons, and it was to be shown to be practicable to con- 
struct one mile of railway per day, over such ground as was 
selected by the committee at Aldershot, by the labour of 500 
men, The experimental railway was one mile in length, gauge 
18in. Steepest gradient one in fifty, the sharpest curve three 
chains radius, and one of the viaducts was 660ft. in length, and 
24ft. in height. The structure was of a simple form, and con- 
sisted of two beams which were bolted to a kind of trestle- 
work supports which were sunk to a depth of 12in. and firmly 
fixed in the ground. The rails being laid on the beams completed 
the railway, for the construction of which no other than mili- 
tary labour was required. The experiments occupied at intervals 
a period of twelve months, and the committee came to the con- 
clusion that the result of the trial had proved that the above-named 
conditions had been complied with in every particular, and even ex- 
ceeded, It had been shown that a single line of field railway, 
constructed on the plan employed at Aldershot, would be capable 
of carrying ammunition and commissariat stores sufficient for the 
supply of an army of 100,000 men ; that a double line and day and 
night service would be capable of supplying an army of 
300,000 men ; that a single line of railway could be made over 
ground like that at Aldershot at the rate of two miles a day by 
500 men ; and that if it should ever be uired it would be 
possible to construct a field railway at a s at which 100,000 
men could march. An ordinary transport ship accompanying 
an expedition would carry the materials and rolling stock for 
twelve miles of railway of 2ft. 6in. or 3ft. gauge, to be worked by 
engines of 10 tons weight and wagons carrying 6 tons each, and 
the railway could be made for about £5000 per mile, the cost 
of erecting included. The only other paper of general interest 
in this section on Friday was that wad | by Mr. W. J. Millar, 
C.E., Glasgow, “On the Strength and Fracture of Cast Iron,” 
and its object was to describe the results obtained in testing cast 
iron bars 36in. span, 2in. deep, and lin. broad. The bars 
usually broke with a straight fracture, but curved fractures were 
occasionally observed. The average breaking strength of twenty- 
nine bars showing straight fractures was 3584 lb., and the average 
breaking strength of twenty-five bars showing curved fractures 
was 35511b, Several results of “set” and deflection were given, 
showing that for successive applications of the same load— 
2800 1b.—there was a decrease of “set.” The principal object 
of the paper was to show the relation existing between form and 
position of fracture, straight fracture, ge 3 fractures taking 
place at or close to the centre of the span, while curved fractures 
occurred at points more or less removed from the centre. 








EXPRESS ENGINE, GREAT WESTERN RAILWAY. 
WE give at page 224 cross sections of the express engines 

newly put on the Great Western Railway. These sections, with 

the views given in our two last impressions, complete our iilus- 

trations of these fine engines, We have already given some of 

the a dimensions, the remainder are as follows :— 
Cylinder: 


Diameter .. oe ee oe ee ee ee os. E26 
Stroke 23 oe ee ae we 20 
Distance of centres +. ée 2 6k 
Distance below boiler .. ed ay (ee 
Distauce of centres of valve spindles 0 
Diaraeter of do. .. oe ee an éa a 0 1 
From centre of cylinder to centre of valve spindle 1 
Number of belts in front flange, 14; diameter .. 0 
Do. in do., 8; diameter .. oa oe oe 0 ; 
Thickness of cylinder .. ee oe ee ee ee 
Diameter of m rod.. ee ee or ee » 3 
m.. oe ee ee ° wo O84 
Depth of “ever li i rer 
packing ring .. se oe 0 
Distance between inside of ports .. ae 2 B 
Do. do, of covers .. oe 28 
orts : 
——, oP <6 oy oe _ 
Leng steam 01 
Length of exhaust 0 34X16 
Thic of bridge 01 
Slides : 
Travel ee . ee .- +e ée 0 43 
Lead—fore gear, grin.; back gear, Jin, 
Steam overlap .. ee ee ee es oe - OW 
en ree oo ee os ee oo =n, 
From face of slide to centre of spindle o O @ 
Eccentrics : 
Descri iron .. oo oo . ee _ 
Throw oe or) oo ee oe oe eo O 8 
Diameter ., oo oe oP oe ° Peet es 
Number, 4., “e es ee « oe oP és os 
Bread! oe ee ee ee o oo oe ° 0 
Diameter of weigh-bar for lifting eccentric rod .. 0 sf 
ption—cast iron .. ee oe oo oe - 
Steam way—two porte... .. ss es oe 1 
pre ax 
Length Bs ise) Welt ees lee Cee ge ree Se 
RG a Oe ae err ait 
Distance apart or) o a “” “ - 010 


Diameter of pin for blocks .. ..  «. 
Diameter of for piston rod oe ee 
—— | socket for connecting rod 

We’ 66 - ee 
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Inside tire—breadth eee a 
i. _ fst tye at oo a ae ¢s 
»kes—| . at boss; $}in. at rim. 
ber of i oA ee « oe eo ee 
Thickness at top .. 
Distance of wheels apart os si sa 
Cone of wheel, 1 in 15 .. ee ee ee 
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1 gree | 


as 
Le 


Diameter of hole.. Pe s6 +e 
Projection beyond outside of tire .. 
Projection beyond inside of tire .. 
Front Wheels : 
Diameter .. ee es 
Breadth of outside tire.. 
Thickness of outside tire 
Height of flange .. * 
Inside tire—breadth .. oe e ee 
Spot 0. a es ae ee ee 
es—number, » 12 . 
Do. _ thickness ‘e top .. 
. thickness at bottom.. 
Distance of wheels apart ee ee 
Cone of wheel, lin 15 .. ee or) 
Nave: - 
Diameter .. 
Breadth at top 
Breadth at centre 
Diameter of hole.. ee es 
Projection beyond outside of tire 
Projection beyond inside of tire 
Hind Wheels : 
Diameter .. ee as so 
Breadth of outsidetire.. ..  \ 
Thickness of outside tire aa 
Height of flange .. oc 
Inside tire—breadth .. 
Do. thickness .. 
Spokes—number .. ee 
Do. thickness at to ee 
Do. do. at bottom oe 
Distance of wheels apart oe 
_Cone of w eo ee 
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Same as leading wheel. 





Diameter of hole.. es oe 

Projection beyond outside of tire 

Prejection beyond inside of tire 
Distance of Centres of Wheels : 

Centre wheels from front wheels 

Centre wheels from hind wheels 
Driving Axle: 

From fire-box .. oe ee “. 

Distance below bviler .. a ee ee 

Diameter in middle _.. oF ee om 

Diameter where wheels are on «a 

Diameter of 2rank pin .. «e 

Length of crank pin .. 

Diameter of inside bearing 

Length of do... es 

Distance of centres of do. .. 

Diameter of outside bearings. . 

Length of outside bearings .. oe ee 

Distance of centresof de. .. ve we es 

Cross section of crank arm—top, 1:1; bottom .. 
Outside Cranks : 

Length .. 


os 

See ee ea Cow 
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al aod cial 
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i 
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4 as 
Diameter of boss for pin 

Plain Axle Front Wheels : 
Diameter in middle .. oe 
Diameter where wheels are on 
Diameter of bearing .. oe 
Length of bearing ee és 
Distance of centre of bearings 

Plain Axle Hind Wheels : 
ne vod po none d . ‘ ee 

meter where wheels are on 

Diameter of bearing .. .. ¢ sme as front wheels, 
Length of bearing se ee 

Springs for Driving Axle: 
Le unloaded, centres... oP ee oe wo @ & 
Number of plates, 12; 11 Jin. and 1 jin. 
Depth os as és ee Pe es 
Descripti aaa 

Springs for Front Axle- 
Length unloaded, cen 


eccoco 
Soanta 


ree 





Number of plates, 17; 9 gin. and 8 jin, 





Descri Ae . 1. 4 +, 4 
Springs for Hind L Axle a ; 

Length unload cen! es oe. oe or 4 
Ms en ab cea as a Py 
Number of plates, 15; 8 §in, and 7 gin. 
Depth «| peige} f 





tad oT 
Frame : 
Extreme length .. ee ee or oe és -- % 0 
Extreme breadth.. ee PP ee oe oe 69 
Distance of centres of frame—inside, 4ft. }in.; outside, 6 + 
ee es ee es es oe oe eatin 
ickness—inside, Jin.; outside .. oe 0 } 
From of frame to centre of cylinder .. 0 7 
Descri single plates B.B. Staffordshire - 
Thickness of drag plates ee on ee 0 
Diameter of pin .. oo 86st 0 2 
Buffers : ’ 
Height from rail .. e¢ ve ee se ee - 34 
Distance of centres : ee ee 5 10 
Suction Pipes : 
Descri on—hose o _ 
Height from rail os 13 
Distance of centres . ee oo ee oe 8 9 
Diameter of water way Py aa 6 ve 0 13 
Weight of engine in working trim, 32 tons 10 cwt. 
Do. lo. empty, 28 tons 10 cwt. 
Consumption of coke per mile ee . ee os - 








THE ee ee Fahne Wing & pees on ee 
now become a large home oreign trade, 
ite principal seat is Luton, the principal town in Bedfordshire, a 
borough with about 22,000 ts. It is said that the 
ind was introduced into this locality by James I. by brin 
laiters, who were taken to Scotland by Mars 
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QUADRUPLE HYDRAULIC PUNCHING AND SHEARING MACIIINE. 


DESIGNED BY MR. R. H. TWEDDELL ; MANUFACTURED BY THE HYDRAULIC ENGINEERING COMPANY, CHESTER. 
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OVERHEAD TRAVELLING CRANES, GUN FACTORY, ROYAL ARSENAL, WOOLWICH, 
MESSRS. SAMPSON, MOORE AND CO., NORTH FOUNDRY, LIVERPOOL, ENGINEERS, 
(For description see page 219.) 
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THE BRITISH ASSOCIATION. 


Appgess BY Mr. WILLIAM Henry Perkin, F.R.S., PRESIDENT, 
CHEMICAL ON. 
Glasgow, September 6th, 1876, 
bana S Mader ue Peg bes asf and the atten selene 
are now being recognised to a mu ter extent in this coun 
than in former years; and not ouivan te workers at parr 
S still small in number, are more numerous than they were. 


ing at Norwich, commented upon the small amount of original 
research then being carried on in the United Kingdom ; but, 
judging from the statistics of the Chemical Society, this state of 

i eso even worse ; for in 1868 there were forty-eight papers 
read before the society, but in 1872 only twenty-two. ce then, 
however, there has been a considerable increase in the number ; 
and at the anniversary meeting in March last it was shown that 
the number of communications for the session had risen to sixty- 
six, or three times as many as in 1872, Of course these figures 
only refer to the Chemical Society ; but I think they may be taken 
as a very safe criterion of the improved state of things, though it 
would be very gratifying to see much greater activity. It is also 
very pleasing to find that the aids to and opportunities for research 
are increasing, because it must be remembered that, in a pecuniary 
sense, science is far from being its own rewarder at the time its 
truths are being studied, although the results very often become 
eventually of the greatest practical value ; hence the wisdom of a 
country encouraging scientific research, But little, however, has 
been done in this direction in past years—the grants made for 
general science by this Association, and that of the Government 
of one thousand pounds annually to the Roya! Society, being the 
most important. The Chemical Society has also been in the habit 
of giving small grants for the purpose of assisting those engaged 
in chemical research. In the future, however, it will be able to do 
much more than hitherto. One of the original members of the 
society, Dr. Longstaff, offered in the early part of the year to 
give one thousand pounds, provided a similar sum could be raised, 
the united amount to be invested and the interest applied for the 
encouragement of research. I am happy to say that rather more 
than the required sum has been raised, and it is hoped that it may 
be still further supplemented. In addition to the Royal Society 
grant, the Government have given this year a further annual sum 
of four thousand pounds. Of course this is for science generally. 
Mr. T. J. Phillips Jodrell has also placed at the disposul of the 
Royal Society the munificent sum of six thousand pounds to be 
applied in any manner that they may consider for the time being 
most conducive to the encouragement of research in physical 
sciences, When we consider how much of our science is of a 
pasted nature, we must be grateful for this bequest ; and it is to 

hoped that these helps will more and more stimulate research 
in the United Kingdom ; and if we have any hope of keeping pace 
with the large amount of work now being carried on in other 
countries, we must indeed be energetic. The employment of well- 
trained chemists in chemical works is now becoming much more 
general than heretofore, especially on the Continent, where in some 
cases a considerable staff is employed and provided with suitable 
appliances, &c., for the purpose not only of attending to and per- 
fecting the ordinary operations which are in use, but to make 
investigations in relation to the class of manufacture they are 
engaged in. A conviction of the necessity of this is gaining strength 
in this country, though not so quickly as might be desired ; never- 
theless, these things are encouraging. 

With reference to the — of chemistry and what have been 
the fruits of research of late years, it will be impossible for me to 
give even a general outline, the amount of work being so large ; in 

act, to recount the list of investigations made during the past 
year would take up most of the time at my disposal. Amongst 
the most interesting, perhaps, are those relating to isomerism, 
ially in the aromatic series of organic bodies ; and it is pro- 
bable that a more intimate knowledge of this subject will be found 
of really practical value. As I am unable to give an account of 
the work done during the past year on account of its quantity and 
diversity, I propose to refer to some of the practical results which 
have already accrued from organic chemistry, as a plea for the 
encouragement of research ; and those I intend to speak of are of 
special interest also on account of their close connection with the 
textile manufactures of Great Britain. I need scarcely say I refer 
to the colouring matters which have been obtained from the pro- 
ducts found in tar. 


It was in 1856, now twenty years since, that this industry was 
commenced by the discovery of the ‘‘ mauve” or “‘aniline purple ;” 
and it may be of interest to state that it was in Scotland, in the 
autumn of the same year, that the first experiments upon the 
application of this dye to the arts of dyeing and calico printing 
were made, at Perth and Maryhill. I need scarcely remind you 
of the wonderful ,development of this industry since then, seeing 
we now have from the same source colouring matters capable of 
producing not only all the colours of the rainbow, but their com 
binations, I wish, however, to briefly refer to the date and origin 
of the products which have served to build up this great industry. 

It was in 1825 that Faraday published in the ‘‘ Philosophical 
Transactions ” his research on the oily products separated in com- 
pressing oil-gas, and described a substance he obtained from it—a 
volatile colourless oil, which he called bicarburetted hydrogen. 
Mitscherlich some years afterwards obtained the same substance 
from benzoic acid, and gave it the name it bears, viz., “‘ benzol.” 
This same. chemist further obtained from benzol nitrobenzol, by 
acting upon it with nitric acid. Zinin afterwards studied the 
action of reducing agents upon nitrobenzol, and obtained ‘‘aniline,” 
which he at that time called benzidam. Again, Pelletier and 
‘Walter discovered the hydrocarbon toluol in 1837. Deville pro- 
duced its nitro-compound in 1841; and Hofmann and — 
obtained from this *‘ toluidine,” by the process used by Zinin to 
reduce nitrobenzol. I might mention other names in connection 
with these substances, such as Runge, Unverdorben, &c. ; but 
I would now ask, did any of these chemists make these 
investigations with the hope of gain? Was it not rather from the 
love of research, and that alone? And now these products, which 
pepe rong see J useless, are the of theaniline colours. But 
to go further. Doebereiner a long while ago obtained from alcohol a 
substance which he called ‘light oxygen ether,” now known as 
ae Gay-Lussac produced iodide of ethyl in 1815. Dumas 
and Peligot discovered the corresponding substance iodide of 
methyl in 1835 ; but, as in the cases I have previously referred to, 
these bodies had no practical value, and were never prepared but 
in the laboratory. Hofmann, in his researches on the molecular 
constitution of the volatile organic bases, discovered in 1850 the 
replacement compounds of aniline containing alcohol radicals, All 
these compounds have now been manufactured on the large scale, 
and used in the further development of the industry of these 
artificial colouring matters. Other substances might be mentioned, 
but I think these are sufficient to show how the products of 
research which, when first discovered and for a long period after- 
wards, were of only scientific interest, at last became of great 
practical value ; and it is evident that, had not the investigations 
and discoveries I have referred to been made as they were solely 
from a love of science, no aniline colours ,would now be known. 
The colouring matters {have hitherto spoken of are nitrogenous, 
and derived from benzol and its homologues, There are a few 
others, however, of the same origin which contain no nitrogen; 
but they are of secondary importance. I now pass on to another 
class of colouring matter, which is obtained from anthracene, a 
coal tar product differing from benzol and toluol in physical cha- 
racters, 1aasmuch as it is a maguiicens exystalline ait. The first 
Jour aitialion too shouts, tha petted! agien doe ied 
your a ion to is alizarin, the ig agent in 
madder root, This substance was for a long time supposed to be 
related to naphthaline, inasmuch as phthalic acid can be produced 
from both of them; and many were the experiments made by 


Dr. Frankland, in his address to this section at the meet- | f 





chemists in this direction ; it was not, however, until 1868 that 
was to bea its relationship to anthracene 
and 0 succeeded in pre- 


prod thracene ; in ccessful. 
e discovery of the artificial formation of alizarin was of t 
interest, inasmuch as it was another of those instances which have 
late years become so n' namely, the formation of a vege- 
table. product artificially ; but the process used by Graebe and 
Liebermann was of little practical value, because too expensive for 
practical purposes. Having previously worked on anthracene deri- 
vatives, A occurred to me to make some experiments on this 
subject, which resulted in the pape of a process by which the 
colouring matter could be economically produced on the large 
scale, Messrs. Caro, Graebe, and Liebermann about the same time 
obtained similar results in Germany ; this was in 1869, Further 
investigation during that year B papeay me a new process, by which 
dichloranthracene could be used in place of the more costly product 
anthraquinone, which was required by the original processes, I 
mention this, as most of the artificial alizarin used in this country 
up to the end of 1873, and a good deal since, has been prepared by 
this new process. It was observed that when commercial artificial 
alizarin prepared from antbraquinone, but more especially from 
dichloranthracene, was used for dyeing, the colours produced 
differed from those dyed from madder or pure alizarin ; and many 
persons therefore voncluded that the artificial colouring matter was 
not alizarin at all. is question, however, was set at rest by 
separating out the pure artificial alizarin from the commercial 
roduct and comparing it with the natural alizarin, when it was 
found to produce exactly the same colours on mordanted fabrics, 
to have the same composition, to give the same reactions with 
reagents, and to yield the same products on oxidation. But whilst 
examining into this subject it was found that a second colouring 
matter was present in the commercial product, and in somewhat 
large quantities, especially when dichloranthracene had been em- 
pleped in its preparation, and to this was due the difference in 
shade of colour referred to. This substance, when investigated, 
was found to have the same composition as ‘‘ purpurin,” also a 
colouring matter found in madder, but of very little value on 
account of the looseness and dulness in some of the colours it 
produces. This new substance, being derived from anthracene, 
was named anthrapurpurin ; unlike its isomer purpurin, however, 
it is of great value asa colouring matter. I do not think I shall 
be going beyond the results of experience if I say it is of as great 
importance as alizarin itself; with alumina mordants it produces 
reds of a more scarlet or fiery red than those from alizarin. In 
fact so fine are the colours produced that, with ordinary alumina- 
mordants on unoiled cotton, it gives results nearly equal in bril- 
liancy to Turkey-red produced with madder or garancine; and 
I believe the rapid success of artificial alizarin was tly due 
to its presence. Most of that consumed at first was for Turkey- 
red dyeing; and the colours were so clear that it was mostly 
used in combination with madder or garancine, to brighten 
up the colours produced by these natural products. The — 
colours anthrapurpurin produced with iron mordants are bluer in 
shade than those ef alizarin, and the blacks are very intense. Its 
application is practically the same as alizarin, so that they can be 
used in combination. As already noticed, the commercial product 
called “‘ artificial alizarin” first supplied to the consumer was 
always a mixture of alizarin and anthrapurpurin, and _ various 
mixtures of these two colouring matters are still sent into the 
market ; but owing to the investigations that have been made, and 
the study and attention that has been given to it by manufacturers, 
nearly pure alizarin and vim ony Cnn are also sent into the 
market—the first being known as blue shade alizarin, and the 
second as recior scarlet alizarin, The formation of anthrapurpurin 
in the manufacture of alizarin may to some extent be said to have 
arisen from the want of knowledge of the true conditions required 
for the production of the latter. It is now well known that alizarin 
is adioxyanthraquinone, or, in other words, anthraquinone in which 


two atoms of hydrogen are replaced by ar 
Cy. Hs O2 Cys Hg (HO)2 O2 
— ——— +, - 
Anthraquinone, izari 


Alizarin. 

If we want to introduce hydroxyl into a compound, there are 
several processes which can be used ; but I will only refer to those 
connected with the history of this colouring matter. The first 
process which I will refer to has been used by chemists for a lon 

period. It consists in first seplesing the hydrogen by bromine, an 

then treating the resulting y with potassic or other metallic 
hydrate ; and according as one, two, or more atoms of hydrogen 
have been bag vey v7 by the bromine, so on its removal by the metal 
of the metallic hydrate, a compound containing a corresponding 
number of atoms of hydrogen replaced by hydroxyl is obtained. 
Graebe and Liebermann acted upon this — in their experi- 
ments on the artificial formation of alizarin ; and asit was necessary 
to replace two atoms of hydrogen in ant uinone, they first of 
all prepared a dibrominated derivative, called dibromanthraquinone, 





Cu. He Bre O2. 

By decomposing this with potassic hydrate at a very high tempera- 
ture, they obtained a violet coloured product, which, when acidified 

to remove the alkali, gave a yellow —— of alizarin, 

C1, Ti, (HO): Ov. 

The second process I wish to speak of for the replacement of 
hydrogen by hydroxyl in a compound is by converting it into a 
sulpho-acid—usually by means of sulphuric acid—and subsequently 
pico gpoaty, bass with potassic or other hydrate; and according as 
a mono- or disulpho-acid is employed, it yields on poe eo a 
compound with one or two atoms of hydrogen replaced by hydroxyl. 
e discovery of sulpho-acids of anthraquinone, and their use 
in place of the brominated derivative originally employed by 
Graebe and Liebermann, constituted the great improvement in the 
manufacture of alizarin already referred to. From what has just 
been stated, it was naturally supposed that a disulpho-acid of 
an ninone would be required to produce alizarin; and this 
was believed to be the case for some time ; but further experiments 
have proved it to be a mistake, and shown that the monosulpho- 
acid is required to produce alizarin, the disulpho-acid yielding 
ne 9 ee But how are we to explain this apparent 
anomaly? It would take up too much time to enter into - etna 
sion respecting the constitution of the sulpho-acids of anthraquinone 
in reference to the position of the HSO; groups. I will therefore 
confine my remarks to their decomposition, Monosulphoanthra- 
= acid, C;,H:(HSOs)O2, when heated strongly with caustic 
ali, as potassic or sodic jo tare decom: in the ordinary 
way, and we get ‘‘ monoxyanthraquinone,” C;,H;(HO)Os, which is 
a yellow body possessing no co nge 1 e On further treat- 
ing this, however, with caustic i it changes, being oxidised, 
and yields alizarin, CisHe(HO)202, Disulphoanthraquinonic acid 
CuH,(HSO;)02, when subj to the influence of caustic alkali, 
at firstchanges into an intermediate acid, C,,H,(HO)(HSO;)Oo, and 
then into a dioxyanthraquinone, C,,H,(HO.)O2, now known as 
‘isoanthraflavic acid ’—a substance having the same composition 
as alizarin, but being only an isomer of that body and possessing no 
affinity for mordants ; like monoxyanthraquinone, however, when 





further heated with alkali it becomes oxidised and yields a colouring 
matter, which is anthrapurpurin, C;,Hs(HO),02. —— 
and Lieber- 


re-actions, it — rather remarkable that Graebe 
mann should have succeeded in preparing alizarin from dibrom- 
uinone. It can only be explained on the <a, that 
atoms replaced in the disulpho-acid are different in 
position from those replaced in the dibromanthraquinone ; and of 
course it is possible that a disulpho-acid isomeric with that now 
known may be discovered that yield alizarin as a first product 
on treatment with alkali. In the re-action which takes place when 

th i or isoanthraflavic acid become and 





change into alizarin and anthrapurpurin nascent hydrogen is 
formed ; and this causes a reverse action to take pleds—aeliadey 





anthraquinone, or its hydrogen derivative, being formed, and a 
loss of colouring matter resulting. A small amount of potassic 
chlorate is now used with the caustic alkali, just sufficient to over- 
pr a oe tter, the Seance ore ci to 
matter, the percen’ now not very 
much below the theoretical quantity. When the process for 
making commercial ariificial rin by treating anthraquinone 
with sulphuric acid was first adopted, the product from that treat- 
ment was rh mixture = “ — and pho-acids of a 
uinone, msequently the colouring matter prepared in this 
Scans was a mixture of alizarin and anthrapurpurin, and the rea- 
son why dichloranthracene, when used in place of anthraquinone, 
yields a product very rich in anthrapurpurin, is on account of the 
readiness with which it forms a disulpho-acid of dichloranthracene, 
which afterwards changes into the disulpho-acid of anthraquinone. 
At first it was supposed by many that the quantity of coal-tar pro- 
duced would not yield a sufficient supply of anthracene for the 
manufacture of artificial alizarin. Experience has, however, proved 
that this supposition was groundiess, as now the supply is ter 
than the demand. Moreover some very interesting experiments 
have lately been made, by which anthraquinone and its derivatives 
have been obtained without the use of anthracene. The most 
interesting are those in which phthalic anhydride is employed with 
benzolic derivatives ; for example, this anhydride gives with 
hydroquinone a colouring matter having the same composition, as 
well as most of the other properties of alizarin. It is called quini- 
zarin. Baeyer and Caro have also obtained from phthalic anhy- 
dride and phenol oxyanthraquinone ; and by wen. pyrocatechin 
lace of phenol they got alizarin itself, Although these products 
ave not been obtained in sufficient quantities by these processes 
to be of any practical value, we do not know what further research 
may do. Sbvendy one of the substances used is bei F Bre on 
the large scale for the manufacture of that beautiful colouring 
matter eosine; I refer to phthalic anhydride. Now, with reference 
to the origin of the products which are used for the manufacture 


- of artificial alizarin, we find the first researches made in reference 


to anthracene were by Dumas and Laurent in 1832 ; subsequently 
Laurent further worked upon the subject, and obtained by the 
oxidation of this hydrocarbon, a substance which he called anthra- 
cenuse ; he also obtained dichloranthracene. Dr. Anderson also 
made an inv tion on anthracene aud its compounds in 1863, 
and assigned to it its correct formula; he re-examined its oxidation 
product, which Laurent called anthracenuse, and named it ——- 
thracene, the substance we now know as an uinone. All the 
substances were without any practical value until 1868; but we 
now find them of the greatest importance, and used daily in im- 
mense quantities. But to bring out more clearly the practical 
importance of these fruits of scientific research, it will be well 
perhaps to see what has been their influence on the colouring 
matters which were in use before them, and also the extent of their 
present consumption, 

The influence of the so-called aniline colours on dye woods, &c., 
has been remarkably small. It is true that at first magenta had a 
depreciating influence upon cochineal; but this has passed away, 
and now the consumption of that dye is as great ag ever ; aateay 
its price is much lower than it used to be; but this is due to a variety 
of causes, especially the great increase in the cultivation of the 
insect at Teneriffe. And perhaps this want of irgluence is not so 
very remarkable, when we consider the aniline colours are entirely 
new products, differing in composition and properties from the old 
colouring matters, and therefore could only displace them toa cer- 
tain extent. But whilst this is the case, the aniline colours have 
been more and more used, until at Paige it is computed that 
their annual sale in the United Kingdom and on the Continent 
exceeds £2,000,000. This is probably due to new applications and 
increase of trace. When, however, we come to consider the 
influence of the wuthracene colours alizarin and anthrapurpurin, 
more generally known as “‘ artificial alizarin,” we find we have a 
very different tale to tell. Hers, in the case of alizarin, we have 
a competition not between two colouring matters, but the same from 
different sources—the old source being the madder-root, the new 
one coal-tar. And when we introduce the consideration of anthra- 
purpurin, which produces such magnificent reds, much brighter 
than alizarin or ordinary purpurin, we sve we have not only a 
replacement but an improvement, so that these new colouring 
matters throw the old ones into the shade. The products being 
purer, the clearing processes for goods dyed with them are also 
necessarily easier and simpler. It will be interesting to examine 
into the statistics of the madder and garancin trade in a brief 
manner, to see what has been the influence of artificial alizarin on 
their consumption. The following figures are mostly calculated 
from the Board of Trade returns. During the ten years immedi- 
ately preceding the introduction of artificial alizarin the a 
pas imports of madder into the United Kingdom were 15, 
tons, and of garancin 2278 tons, Estimating the value of the 
former at £2 2s, 6d., and the latter at £8 per cwt., which were 
about the average prices during that period, the annual value in 
round numbers was about one million sterlin; 

The introduction of artificial alzarin, however, has so influenced 
the value of madder that its price is now less than one-half; and 
thus a saving of over half a million sterling annum has been 
effected to the manufacturers of the United om, one half of 
which may be put down to Glasgow. So much for its effect in 
reducing prices; but what has been its influence on the consump- 
tion of these dye stuffs? I have already stated the a quantity 
of these substances imported per annum prior to the discovery of 
the artificial product, and will now compare it with the imports of 
last year and this, ‘hat for the present year of course be an 
estimated quantity, and calculated from the returns for the first 
seven months, 


Average annual imports. 

1859-1868. 1875. 1876. 

tons. tons, tons. 

Madder .. os « «. 15,292 5014 3653 

Gare: 66 ode 08) 0 0 2,278 1298 813 
These figures kk for themselves, The money value, which was 
formerly £1,000,000 per annum, is now, calculating from the esti- 
mated quantity for the year, only £138,105, say £140,000, taking 


garancin at £4 per cwt. and madder at £1 per cwt., prices slightly 
in excess of their present value, 

At the present prices the cultivation of madder roots is unre- 
munerative; and it is to be expected that madder growing will 
soon be a thing of the past, thousands of acres of land being at 
the same time liberated for the growth of those products we can- 
not produce artificially, and without which we cannot exist, The 
quantity of madder grown in all the madder growing countries of 
the world prior to 1868 was estimated to be 70,000 tons per annum ; 
and at the present time the artificial colour is manufactured to an 
extent equivalent to 50,000 tons, or more than two-thirds of the 
quantity grown when its cultivation had reached its highest point. 
1 might have referred to other subjects besides the coal tar colours 
which have resulted from scientific research; but I know of no 
other of such interest and magnitude. From the brief history I 
have given, we see that the origin of these colouring matters is 
entirely the fruit of many researches made quite ind tly by 
different chemists, who worked at them without any ledge of 
their future importance ; and on looking at the researchés which 
have thus culminated in this industry, it is in to notice that 
many, if not most of them, were conducted paps Bags ee of 
elucidating some theoretical point. These facts ly ought to 
be a great encouragement to chemists, and stimulate them to 
greater activity. It would be very pleasing to see more work 
emanating from the chemical schools of the United Kingdom ; and 
I think no student should consider his chemical curriculum finished 
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8428. A new or improved mode and means for Makrno and Reparrino 
Batts for Gor and other es, Duncan Stewart, Edinburgh. 

8436. Improvements in Arr Brakes, which improvements are also a “4 
cable to motive power engines, Charles Anthon Bouton, King W 
street, Lond 


on. 
8484. Improvementsin Fastenixas for Boots, SHors, Guoves, and other 
articles of wearing apparel, such improved fastenings being also appli- 


cable to other purposes, William Henry Keey, Bristol. — Slat August, 
ons 
gg in and relating to Rot_er SKATEs, William Philips 
1omson, Lord-street, Liverpool. — A communication from Eugene 
Leloup, Brussels, Belgium. 


3442. Im ents =o tus for SrenoGRAPHING by aid of printing 

on type, Jules Baudoin ana Jules César Bombart, Paris. 

3444. Improvements in Ostaixinc and AppLyinc Motive Power and in 
the tus employed therein, John Henry Johnson, Lincoln’s-inn- 
fields, don. —A communication from Joseph Wertheim, Bornheim, 
Frankfort-on-the-Maine, Germany. 

8446. Improvements in in the PerMaNENt Way of Rattways, John Whittier 
age Aldersgate-street, London.—A communication ‘from Ebenezer 

E. Lewis, Geneva, New York, U.S. 

8448. Imp in and cted with Burners for Panarrine and 

— similar mineral oil lamps, Richard Schreiber, Red Cross-street, Lon- 


8450, ey in the manufacture of AsPHattrm, Louis Luc Peéaud, 
Boulevard St. Denis, Paris.—A communication from Edourd Rocheman, 


Cairo, 
3462. Im 
Sir Ww Thomson, , Lanarkshire, N. 
8454. Impr in the facture of SHove.s, Spabes, and other 
a tools, Thomas Parkes, Se 
Mee op meg in the manufacture 





wements in aj tus for NAVIGATIONAL DEEP-sEA SouNDINGS, 
on, N.B. 4 





tafforcshire. 
T1Lzs and in the apparatus 
Prestage, Broseley, Salop. 
2458. y~ Sperone or useas a Carpet Linine and for other 
Lo Withdean House, Patcham, Stissex.— A commu- 
Fieation liver Long, Brooklyn, New York, U.S.—lst September, 


1876. 
8497. An eonyaene, in Fasrentnos for Groves, Alexander —- 
reer London.—A communication from William Fow! 


ved means rao pov — for EXTRACTING STARCH from RICE 
cereals or fecula, Edouard Remy and Jules Denis, Louvain, 


3521. = —~t e of and 


MENTING LIQUORS, a 
3523. Sugeyeauente Stopprnc Borres, Jars, Casks, and other 


recep- 
ne ay d in stoppers and taps for this purpose, George Gibson Bussey, 
3525. Improvements in Rarway Cuarrs and in the permanent way of 


tus for Rovsine Fer- 











new and in buildings and building constructions mad 
ne and ty modes, ‘Means, and processes Smneshed therewith, 

Hyatt, -gardens, Hyde Park, London.—12th Sep- 
tember, 1876. 





ae : that the ~m tt =; of ae - Locks, and in the 

m ‘or en au and Thomas 

oe al, ‘okath pe, ry g! Vaughan, 

3489. A new or eee apparatus or instrument for Teacuine the GaME 
of Bitttarps, Joseph Bennett, Oxford-street, London. 

3591. Improvements in WasHtNG and ScouriNa Slaceeamn, Richard Kil- 
burn, , Yorkshire.—13th September, 1876. 


Inventions Protected for Six Months on the Deposi 
Complete Specifications. “- 


3584. Im ements in REFRIGERATORS and other similar structures, 
f£dgar B. Smith, Albany, New York, U.S.—13th September, 1876. 

3593. Improvements in the Preservation of ALIMENTARY Matrers, and 
in apparatus employed therefor, Bristow Hunt, Serle-street, Lincoln’s- 
inn-fields, London.— A ee a from Alvaro Francisco Carlos 
Reynoso, vena g th September, 18 

EF ATING, and in apparatus therefor, Ferdi- 


94. I in Re 
nand Philippe E Edouard Carré, Paris, and Edouard Jullien, Marseilles, 
PO gy tnd. September, 1876. 


hi 











ts in for Compinc Woot and other fibro 
material, Jonathan Holden and John Edward Holden, Reims, Mowwa, 
France.—14th September, 1876. . 
3606 Improvements in the manufacture of PAPER BARRELS or PackaGEs, 
= 53a macomnen cay William H. Murphy, Syracuse, New York, 
—l4 
mst Tmprovementa to ‘hvu or Axe Boxes, William Robert Lake, 


og ag on gh ny eet Benjamin See ga 
ey Johnson, njamin Sweetser P 
Wheeler Beers, United States.—18th September, 1876 — 


72. An improved Heap for Parer BARRELS, William H. Murph - 
cuse, New York U.S —19th September, 1876. ne he 


Patents on which the Stamp Duty of. £50 has been Paid. 
3068. Treatine Cory, &c., John August Arnold Buchholz, Walpole H 
Chigwick, Middlosex. —isth September, 1873, 4 a 
3071. TREATMENT of PHospHatTes of Iron, &c , Peter Spence, Manch: 
sles September, 1873. a ’ Di erin 
30: REECH-LOADING Guns, &c., William Wellington Greener, - 
ham.—10th September, 1878. x ” weet 
8101. Liontmne Rattway Me ohn Clayton Mewburn, Fleet-st: 
London,.—22nd September, 1873. ™” Pe 
3133. Renate SwitcHes, John 1 Henry Johnson, Lincoln’s-inn-fields, Lon- 
Po ng hg wv, 
ECORTICATING, &c. ace Gray, St. Dunstan’s- 
5 A peeete as d M - “ ~ew 
8125. AppLyinc Tin, Edmund Morewood and John Hen’ Roge’ . 
genneck Park, Lianelly.—24th September, 1873. wd Aa 
3126, APPLYING Tix, Edmund Morewood and John Henry Rogers, Llan- 
—— ~—. Lianelly. ae eee. 1873. 
3096. TwiLLep Fasrics, John Samuel Migno uirries-street, Bethnal 
at ten ros —— _ wists ai P 
RIVING CARRIAGES, ward Henry Leveaux, Brook- Loi 
= tues eptember, 1873 . - euttstelgeittenn 
3134. Lace, ohn Bellamy Payne, Chard, and George John Pi 
Halstead, Eascx.—-24th September, 1876. ne 
2804. Paper Bags, Charles " dencheater. 000 August, 1873. 
$113. KyiTTiInc MACHINES, John Harris Cooper, Thomas Alfred William 
Clarke, Alfred Russell Donisthorpe, and Edwin Corah, Leicester.—23rd 
September, 1873. 
3155. Heeta for Boots or Sxoes, William Stevens, St. Gile’s-street, North- 
ampton.—27th September, 1873. 
3142. Cotp-Propucine Enoine, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—26th September, 1873. 








Patents on which the Stamp Duty of £100 has been Paid. 
2793. aoe, &c., Samuel George Archibald, Edinburgh.—25th Septem- 
, 1869. 
2806. SELF-FEEDING Baance, &c., Eugene O'Brien, Liverpool.—27th Sep- 
tember, 1869. 
2792. —— Piect Goops, James Worral Manchester, and John Ker- 


shaw, Wadsworth.—25th Se tember, 1869. 
9057, Roman Cements, &c., John Frederick Crease, Eastney.—20th October, 





Notices of Intention to Proceed with Patents. 
=e. Pam, &c., Alfred Tylor, Newgate-street, London.—13th 
pril, 1876. 
1721. GLazine or ExaMELLtIne Watts, Honry Adrien Bonneville, Picca- 
yl a communication from Victor Prosper, Gaston.—24th 
pre 
1999. CrocuET Hooks, Thomas Banks, Redditch.—12th May, 1876. 
2037. Screw Prore.vers, Friedrich Henrich Bierent Babbe, Antioch. 
2043. STorrEeRine Bort.es, Charles Bovenschen, Bishopsgate-strect, Len- 
don.—A communication from Hermann —— , Berlin. 
2048, Pitep Fasrics, Joe Frost, Huddersfield, and John Walmsley, Mir- 
field.—15th May, 1876. 

2062. RecutaTine WaTrR-wHEELS, George Lister, Castle Mill, Keighley. 
—l6th May, 1876. 

2090. Furnaces, George Butler, Southwark, Surrey.—17th May, 1876. 

2009. Raasear' Wueets, &c., Peter Jensen, Cnancery-lane, London.—A 
communication from August Osenbruck. 

2104. Locxixe Nuts, &c., Edward Humm, Walworth, Surrey. 

2106. Tope Scrapers, Joseph Linnington Norfolk-road, Dalston, Lon- 


don. 
2107. ‘ASCERTAINING the ComPostTION of the ArmospHErE, Edwin Powley 


, London.—A communication from 
yo ane Rome a 
Roe Enotes, Thomas sii Grimston, Clifford. —18th May, 


2116. Mar«ine Drvistors, Benjamin Fathers, Farthingoe, Brackley. 

2117. Foo ALARUM, William Brookes, Chancery-lane, London.—A commu- 
nication from Horace Ross Sewell. 

2124. Seraratine the Liguip and Soiip Portions of Sewace, William 
Webb, Heath-road, Twickenham, Middlesex.—19th May, 1876. 

2138. ImrraTion INLATD Woop-work, George Alberty and Otto Alberty, 








eh: Rien, Water Pelee Chany ant ae ee ee 


net os woe 5 SOE William Dawes, Kingston-grove, Leeds, 
2146. Mruitary or Preasure Tents, = Some Henry Mapleson, Pall Mall, 


2155. Reoutating Pressure in Pires, Thomas Melling, Grassendale 
Park, Liverpool.—20th May, 1876. 

2178. Hay-makino Macutines, Henry Beare, Newton Abbot, Devonshire. 
—23rd May, 1876. 

2183. een Liquips, Carl Heinrich Roeckner, Royal Arcade, New- 


upon-' 
2185. oe as > Coprsr, &c., Louis J a Ragen 
iery, Dur- 


ham.— 24th May, 1876. 
a and Nexpuzs, William Walker and John Charles Walker, Leeds, 
_ lay 
2248. ReorsteRixa, Edward conan Wildman Whitehouse, Thurlow-road, 
Ham; = —_ Edward Hamilton Thomson, Bolton-rvad, Saint John’s 
, Lon a 


2250. Capstans, Edward Bayzand Chester. —29th stew 1876, 

2266. Lupricatine Tram Wueexs, W: Thomas, Resolven, N 

7 8 cd Fasric, John Carter Ramsden, Ilkley, Leeds.—30th eh ay, 

2297. Corrine Fasrics, &c., Eugene Francis Langlois, Boulevard Saint 
Denis, Paris.—3lst May, 1876. 

a  orebans Macuines, Robert McLaren Young, Manchester.—lst June, 


28 “Uruastxe Waste Heat, Alexander Wilson, Sheffield.—3rd June, 


2390. Se &c., John Henry Johnson, Lincoln’s-inn-fields, Lon- 
_* communication from Thomas Summerville, Stewart. —5th J une, 

2368. Stream Turpines, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Jean Hip 5 a Dufort.—6th June, 1876. 

2490. Propucino Letrers, Stephen Joseph James Kelly, Gray’s-inn-road, 
London.—15th June, 1876. 

2499. Formina, ¢ &e., WIRE STAPLES. in the Backs of Books, &c., William 
Robert Lake, Pp dings, London.—A communication from 
Henry Renno Heyl. 

2509. Ru.ine Paver, Alfred John Parker, Broadweir, Bristol. 

2511. ENGRAVED Buocks, &c., Alexander Melville Clark, Chancery-lane, 
—a* communication from Auguste Hippolyte Marinoni,—16th 

‘une. 

2524, Evaporatina, Alexander Melville Clark, Chancery-lane, London.— 

= a ae na pan from Louis Joseph Amédée Lespermont.—17th June, 


256 “ocxs, John Matthias Hart, Cheapside, London. —2lst June, 


seis. "Passaavino Pencus, Richard Walkington and James Henry Bros- 
comb, Leeds,—24th June, 1876. 

= :Brevoues, James Likeman and Henry John Lawson, Brighton.—27th 
une, 1876. 

= Excreta Recepracces, Joseph Haresseugh, Rochdale.—29th June, 


2000, Laser, — Dwyer, Mulkerti-terrace, Birkbeck-road, London. 
2954. Breakine Stone, &c., Charles Chapitel, Boulevard Saint Denis, 
2060, Sraeremxo, &c., Joseph Keim, Tharm Alsace, Allemagne. —20th 
sean ne Enornes, Arnold Budenberg, Manchester.—A communica- 

tion from Bern Auguste Schiiffer and Christian Frederick Buden- 


berg. 

3042. Rotter Burps, &c., John Day, Alma-street, Kentish Town, Lon- 
don —28th July, 1876. 

8073. Stream, &c., Hippolyte Léon Magniat, Rue de Trévise, Paris.—1st 
August, 1876. 

$167. Sewinc Macuryes, William Dore, Manchester, John Pitt Tapley, 
West Gorton, and Charles Wilson, Patricroft.—1l0th August, 1876. 

eer TELEGRAPHS, George May Phelps, Brooklyn.—l4th August, 

1876. 


3245. Surrt Front and Vest, James Watts Knight, Clapham Junction. 
—18th August, 1876. 

$303. Hyprav.ic Presses, Robert Wilson, Patricroft.—Partly a commu- 
nication from Donald Nicolson.—23rd August, 1876. 

8329. Screws, &c., Arthur Whitcombe, aes te 

$330. CARRIAGES, ‘arthur Whi ham,—24th ees Page 

$343. Tramway CarRiuGEs, Thomas Robert Brailsford, Dagnall Park, Sel- 
hurst.—25th August, 1876. 

3361. TransmitrineG Fire, William Henry Davies and Frederick Herbert 
William Higgins, Cornhill, London.—26th August, 1876. 

8366. SoiTaires, &c., Charles Jackson, Burton-on-Trent. 

3392. OPERATING Boats, John William Rogers, Liverpool.—28th August, 
1876. 

8402. Permanent Way, Robert Punshon, Heatherleigh, Anerley Park, 
Surrey. 

$404. Sautties, John Morton, G w.—29th August, 1876. 

3452. Deee-sea Sounpinos, Sir William Thomson, Glasgow.—lst Sep- 
tember, 1876. 

3489. Disencacine Sx1rs’ Boats, Archibald Macpherson, Glasgow.—5th 
September, 1876. 

3511. Sewinc MACHINE art deer Francis Perks, weer —A 
communication from Joseph —-6t 876. 

3523. Storpinc Borries, &c., George Gibson Bussey, Rye-lane, Peckham, 
—ZTth September, 1876. 

$5387. TeLecrapuic Instruments, Edward Griffith Brewer, Chancery-lane, 
— = communication from Severin Lauritzen.—8th September, 
1876. 

= Hypravtic Motive Power and Pomprxne Apparatus, John Hastie, 

reenock. 

3563. Composition, Colin Paget Matthews and John Coope Davis, Leman- 
street, London. —1ith September, 1876. 

3564. PAckinG, Bristow Hunt, Lincoln ’s-inn, London.—A communication 
from the Adair Packing Com — 

8569. Mera Routers, Henry Wilde, Manchester. 

3579. ORNAMENTAL BUILDINGS, a Hyatt, Gloucester-gardens, Hyde 
Park, London.—12th September, 187 

3584. REFRIGERATORS, Edgar B. bonith, Albany. 

3593 Preservation of ALIMENTARY MArrers, Briston Hunt, Lincoln’s- 
inn, London, -A communication from Alvaro Francisco Carlos Reynoso. 

$594. RerriGERATING, Ferdinand Philippe Edouard Carré, Paris, and 
Edward Jullien, Marseilles.—18th September, 1876, 

3652. Ax.es, William Robert Lake, Southampton-buildings, London.—A 
communication from Joseph Francis Pray, Daniel Alley Johnson, Ben- 
jamin Sweetser Pray, and Wheeler Beers.—18th Seplember, 1876. 


ms having an interest in opposing any any one of such applications 
shout leave particulars in writing of their objections to such applications 

the office of the Commissioners of Patents within twenty-one days of 
ite date. 

















List of Specifications published during the week endin 
23rd veptember, 1876. . 


4187, 8d.; 4207, 10d.; 4258, 8d.; 4282, 10d.; 4284, 10d.; 4339, 8d.; 4381, 10d.; 
4406, &d.; 4410, 10d,; 4417, 10d.; 4424, 8d.; 4456, 'sa.; 4472, 8d.; pat 
Is. 4d.; 4477, 28. 4d.; 4491, 8d.; 4496 , 23. 4d; ; 4506, 1s.; 4507, 8d.; 
10d.; 4516, 8d.; 4519, 8d.; 4545, 1s. 2d.; 4553, 8d.; 6, 6d.; 129, 6d; tty 
6d.; ‘137, 8d.; 145, 4d.; 147, 6d.; 211, 6d; 212, 1s., 216, 4d.; 220, 6d. ; 235, 
6d.; 237, 10d; 242, 6d.; 244, 6d; 245, 6d.; 248, 6d.; 249, 6d; 250, 6d.; 254, 
6d. 255, 6d.; "256, ‘4d; "257, ‘d.; "259, 'd.; 265, 6d.; "266, 6d.; 269, 4d.: 270, 


6d.; 271, 8d.; 273, 6d.; 276, 4d.; 279, Sd.; 281, 6d ; 282, 6d.; 284, 6d.; 288, 

d.; 201, 4d.; 292, 6d.; 294, 6d.; 295, 4d.; 296, 4d.; 297, 6d.; 299, 
6d.: 300, 6d.; $03, 6d.; 303, 6d.; 305, 6d.; 306, 6d.; 207, 4d.; 308, 6d ; 314, 
4d.; 318, 6d.; 323, 6d.; 825, oa: 328,6d.; 329, 4d.; 383. 6d.; 336, 4d.; 339, 
6d.; 342, 6d.; 346, 10d.; 349, 6d. ; 352, 4d. ; 357, 6d; 358, 6d. ; 360, 6d. ; 863, 6d.; 
366, 6d.; 377, 6d.; 410, 2d.; 417, 2d.; 419, 2d.; "428, 4d.; 448, 2d.; 450, 2d. 
451, 2d.; 45%, 2d.; 455, 2d.; 458, 2d.; 460, 2d.; "465, 2d.; 466, ud.; 467, 2d.; 
469, 2d.; 472, 2d.; 474, Qd.; 481, 2d.; 482, 4d.; 495, 2d.; 496, 2d.; 500, 2d.; 
503, 2d.: 506. 2d.; 507, 2d.; 510, 2d.; 511, 2d.; 512, 2d.; 613, 4d.; 514, 2d.; 
517, 2d.; 522, 2d.; 528, 2d.; 528, 2d.; 537, 2d.; 540, = 541, 2d.; 544, 2d.; 
546, 4d.; 551, 2d.; 553, 4d.; 558, 2d.; 561, 6d.; 564, 4d.; 589, 6d.; 598, 2d.; 


642, 4d; 662, 6d.; 765, 4d. 797, 4.5 862, 4d; 1032, wre 2453, 2d. 


*,* Specifications will be forwarded by Post from pean maf ae on 
receipt of the amount of price poet ayn Ny ums exceeding 1s. must be 
remitted a Order, Ber ia at ‘at the Post-oflice, %, mit h 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-ofice, South- 
ampton-buildings, Chancery-lane, 








Soutn KEnsINcToN MusEuM.—Visitors during the week ending 

Sept. 23rd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 19,512; mercantile marine, building 
materials, wed other collections, "9699. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 .m., Museum, 
nec marine, building materials, and o of collections, 1016. 

426. Average of correspon week in former y 

78, " Total from the o of the Musem, 15. 60, 408 
Patent Office Museum, 545 Total, from the opening the 
Museum, free daily, May 12th, 1858, 3,553,250. 
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'| piece—disposed horizon’ 
‘| that the pieces are 
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656. Varnisues, FE. Kunkler.—Dated 17th February, 1876. 

This invention consists of a varnish composed of alcohol, resin, and 
shellac with heat from su ited steam, a the products of 
com from smokeless coal or by direct fire hea‘ 

657. Bouts, J. F. Miller and D, Robb.—Dated 17th Piss: 1876, 

This invertion consists nang = short end of ee Cte a home 
to reciprocate ressing plunger. Within a secon: roca! slide 
block, with the head-shaping matrix in its lower end, this block rect 4 
cating in guides in a cross stay between the side frames, by two levers, 
one on cide of the pressing die or plunger projecting into or over it. 
from a rocking shaft, carried in bearings e front pm of the side 
frames, A crank pin in an overhanging ‘tise with a pulley on it works 
into a slot in the reciprocating link, which actuates the front a or 
rocking shaft to reciprocate the outer head-sha} ping matrix.. The axis of 
the heading slides is in a line with the back hole of the revol table, 
and as each hot blank bolt comes round in these holes, the head. 
block is brought down by pt apne oped ak its other connections close to 
eo to oh Be ee See raises the back end of the beam 

down the central np ving oF ye r within its outer 
matrix, to compress and form the h it on the to 
roller having passed’ through its segme it part nar red Feprocates the link 
segment now 
shaft and the sha; matrix off the newly formed 
bolt ; the inner and outer block then both rise and allow the 
table and Lad to be engeer — for a fresh blank to be brought forward, 


a 





ere cranks ee dines de the outer = of the shaping die 
proatg levers hepa to those used for actuating 
the inner satis block ; or cams may be instead of cranks for actuating 


either set of beams or slides; or acam might be used for actuating the 

shaft of the outer slide block instead of the crank disc and rock- 
ing link before rib This hine is, as in the best forms of beam 
and turntable, rivet and spike heading machines, fitted with the usual 
arrangement of mechanism for cutt off the blanks, and for flattening 
the heads, as for thumb screws, and the second motion shaft with the 
main crank or cams on it is actuated by a double set of wheels from 

on the first motion fly-wheel all carried in bearings in the 
side and actuated by a belt passed over fast and loose pulleys on 
the said first motion shaft. 


658. Lavine anv Unitina Team, P. W. Barlow and P. W. Barlow, jun, 
Dated 17th February, 1876. 

This invention relates to the laying and Le of lengths of tubes to 
“ a tunnel or communication under w rs are built and 
vided with hollow saddle boxes or bearings ‘tae with caoutchouc or other 
packing, on * sony we the lengths of tube are separately lowered. Corre- 
dle boxes are then lowered down on them, so that the 


sponding hollow sad: 
tube ends are clamped between the u <—— and the lower saddle. The 
above the water level. The 


upper boxes have vertical funnels extendin 
Valor Seber out of the boxes, workmen descend by the funnel 


into the ey my of the saddle boxes and make good the union of the two 
pe pray J tube amy oe and then the upper saddle box may be removed 
and the lower box filled in with concrete or masonry. 


659. Sipe beng FoR Pires, 7. Massicks and W. Crooke.—Dated 17th 


February 
These po they slide valves are cularly adapted for regulating th 
pant of hot air or St in connection with the gases and hot sl for 
pm degeng vs t they may = applied for other similar pu 
Tho ah sluice or slide consists of a hollow plate in which water is Seared © to 
The frame in which the slide works is riveted or bolted to a 





metal metal diaphragm secured to the inside of the pn The inventors also 
—— etal diaphragm near the slide valve to act asa temporary 
stop or lu’ 


ag LUBRICATING ee? Platt. Ao ope _ rate rigs. 1876. 


g tallow or other 
lubricant this chamber is formed in the B ny tof the boss of the 
fon 7 which the bobbin is driven. As 





apindle revolves and 
moves up and down upon it, the Inbricant is distributed 
es “the spindle and on the boss on which the bevel pinion revolves, 


661. RerricERATION, 0. C. D. Ross.—Dated 17th February, 1876. 
The principal object of this ‘invention is the economical refrigeration of 
chambers or receptacles intended for the preservation of meat, poultry, 
ame, fish, vegetables, fruit, and other solid and liquid substances ; but 
t muy also be ~ mage to the coolin om railway and other carriages and 
to other in ships, dwelling houses, mines, 
breweries, houses, “ke. ‘This object is —— _ by cooling the walls or 
surfaces which surround such ch 
663. — RIsE IN pee IN den Borers, W. P. Thompson 


h February, 1 

This p describes a een which raises an 

alarm by pre whistle and electric bell when the steam rises too high, 

and also records the fact of an abnormally high-pressure having been 

attained, beyond the reach of the attendant to obliterate it. The electric 

bell conveys = information to any distant point required, such as the 
lodge. 











watchman’s 
664. Heatixa, Cootinc, anp Conpensina, A. B. Walker.—Dated 17th 
February, 1876. 

This invention mainly consists in the following particulars: First, the 
increased frictional and oe eT power given to the inventor's 
Ferated json A ‘ im stat Rea Rm 1875, Dy the’ Lesage of ml 

‘ora’ Sd wel ap! and e corrugations and inequali- 

ced on the outer and me jee the tubes, and also abe 
the iy means described. , the introduction “ot 
novel and +x means of conve; heat into a ody of liquid and — 
= means of a rapidly moving ee L g surface, and so 
aun aneaee ne ye or crystallisation of the atoms subject tothe 
bo, of the said hi surface, = this arrangement of li neotins 
surface is applicable “to all processes in brewing, distillation, dy 
calico printing, Lappe ser = soap boiling, pottery and brick-making, 
, malting, and the treatment of all liquid oe 


evaporation, 
— substances. ly ype application of the invention to 
treatment of grain, malt other like ee and aJso the 


novel means of grinding, eruhing, or pulverising the same. 

665. Measurine Banps, W, Chesterman.—Dated 17th February, 1876. 
This consists of a mtbel | band ‘with the divisions and su visions 

marked thereon by metal pins, studs, or plates riveted to the band. 

Between these studs or plates other studs are riveted if necessary. 

666. Unitinc THe Epos or Knit Goons, W. M. Brown,—Dated 17th 


February, 1876. 
ao tyrneiion consists io9 lying a diamond overstitch seam for 
the by se a verticall uocgrocaying naenie directly 


throug two thicknesses pate = along th or lacing the two 
- one over the other, and then ttetnate Py etitebing wi' ithin an 
out the edges, and sometimes by inserting A pipe or welt or —T... 
a strip over it. 
667. HorsrsHors, W. R. Lake.— Dated 17th February, 1876. 

This invention relates to improvements in the construction of horse- 
shoe blanks and to machinery for forming the same, its object being - 
produce a blank ready to be bent or formed into ah ha 

corrugated ground surface or series of calk located at equi-distant poor Fes 
Himited in number to the size of the shoe. 


058, — Gavors, £. J. Stutter and J. J. Hicks.—Dated 17th February, 


This invention consists in the combination of a number of reservoirs 
with a clockwork apparatus, whereby a simple, cheap, and efficient means 
of ascertaining the rainfall during any given period od is obtained. 
aa aaa ror Tramway Cars, A. M. Clark.—Dated 17th February, 

rT” Conti ino vere engine or other motor, a pump, a 
pressure wheel, or 


ing used 
which the pump takes it, the pressure wheel 
geared with the wheel or wheels of the car, or wagon, or other 
to be driven in any suitable way for turning them, and the 
invention also comprises another re wheel receiving motion from 
the pump in Sacume way, and ig geared with the fifth wheel or 
other equivalen ob ney Ss of the running gear of a wagon or traction engine 
or road ey od Td 80 a8 to utilise the motive power for steering, guiding, or 
vehicle un a common road. 


directing 
OP, Frame Fasrics Inpico Bioz, J. Firth.—Dated 17th February 
The apparatus comprises sets of adjustable cylinders—one set for each 





in tiers in a vat, and geared in such a manner 
ina . zigzag direction, but without 


in contact with each other. The operation of of Pag aw! is also 
simultaneously with the a Santen the fabric over 
cylinders at the upper part of the va‘ 


671. Annzaine Pots, L. a 17th February, 1876. 
This invention relates to ey mcm aged in annealing pots on in the 
moon hha plates for annealing the plates previous to their being 


~~ Sxatino Rinks, F. Geary.—D ted 18th February, 18 


to this invention a skating rink floor is formed to a certain 
ee fle and floated on water or other suitable liquid in a shallow 
tank somew! than the floor, the floor being ie with a lip pro- 


jecting upwards to prevent the liquid overflo it. The floor may be 


made of two thicknesses of wood secured er with a waterproof 
material or fabric between them, or it may be made of one thickness fixed 
re rh. yt battens having the jointing and under surface waterproofed. The 


Shahi, 


Apo be = with asphalt, concrete or other 


or turned in opposite directions towards the body or web of the rail, and 
the several parts afterwards welded together into a compact bar, or by 
the action of rolls, the faces of the heads of the ee ee 
80 as to compress the rail vertically into a t bar o} 

figure in cross section. The bars thus made are » rolled a the ordinary 
way into bars of any required sectional figure. 

690. Tunes, Pas D. Brown, and W. W. Vaughen.—Dated 18th 


February, 
According to this invention a pile, bloom or billet is operated u nig 3 
rolls, which, from the first, give ita trough shape. This Aye 
sprain § until tte wip is is i the required thickness and mye Beer] hen 
the troug! yn ee passed through a groove, giving it an ellipti 
Squre. a = fina Gotoh a cylindrical groove which completes its tom 
b pene figure. The several are performed at one heat. Tubes 
of various sectional igures may be peoduned and either plain or fluted. 
691. Rouier Skates, W. B. Davies and J. B, Chambers.—Dated 18th Feb- 
, ruary, 1876, 








pone cade It is preferred to vide at intervals caoutchouc or other 
elastic buffers to take the of the floor when it is depressed, 
678. Furnaces, G. Burdekin. —Doted 18th February, 1876. 

It is ap; cable to furnaces for manufacturing chemicals, iron, glass, and 
various other purposes. It consists in combinations and arrangements of 
the furnace. One modification consists in Bm lacing a hanging bri: over 
the fire-bars of an ordinary furnace, and a the fresh fuel down a 


hole or hopper in front of the a a gases from the fresh 
fuel descen: under the ¢oranary passing through the incan- 
descent fuel, and over the = bridge at the end of the fire-bars. 


Another modification consis’ in comshinde fire-bars at an inclination or 
angle of about 45 degrees, with a g bridge, the upper end of the fire- 
bars and underside = hy there | dge being on about a level. There 
is a space between th bridge and the ordinary fire-bridge, and 
this » is filled toons the re-bars to the fire bridge wall with incandes- 
cent fuel to the level of the dead plate, and the underside of the hanging 
bri: and the fresh fuel is ieee i in front of the panging ieee, 8 
the incandescent fuel and b inflammable gases from the f fuel des- 
cend under the horn ope Bed , and thus pass through the incandescent 
fuel. A modification of the above arrangement may be applied to furnaces 
for boiling fluids and generating steam, especially to 
boilers and fire-box boilers. 


674. Sewine Macuines, 7. Chadwick and T. Sugden.—Dated 18th ret 


8 
(1) It consists in a new combination and ervengement of shuttle, the 
a comparatively short hollow axis and large ends, and is inaei = 
a shuttle through a hole in its side, the axis of the shuttle being at a 
‘ht angle to the | way of the shuttle and parallel to the face againat 
* chit works, The low axis of the spool rotates upon a pin frm the 
side of the shuttle. The thread passes from the spool through a hole in 
the tip part of the shuttle, then wader a spring and through a hole in the 
side of 1 shuttle. (2) In combining a shuttle similar 4 that above de- 
scri reference, or the ey shuttle with the mechanism of a 
Singer nat machine, by ag are a shuttle carrier which has u hinged 
side secured by a spring catch. improvement prevents accidents to the 
mechanism or gearing. (8) It cousins in combining and working small 
shuttles similar to that described under the first head with arm yew | 
machine, used more icularly for pepsiitos boots and shoes, by whic 
improvements a smaller arm can be used e shuttle is actuated by a 
disc having a pin in it working in a hole in the arm, which pin has the 
toothed pinion, by which ian is imparted to the disc which has the 
shuttle driver screwed upon it. 
675. Gas, J. Kidd.--Dated 18th February, 1876. 
Tho chief novelty of this invention consists in the —— ofa 
separate steam generator with the gas producer shown in thi a 
ated 531, 1875. ndly, the combination of a portable steam boiler, 
ted b: gas or oil, w: th a carburetting apparatus and gas producer. 
Phinally 4 ‘a method of supplying the spirit to the carburetter in varying 
uantities, and in the arrangement of pipes and attachments for cooling 
the gas and collecting any dirt blown over from the producer. 


676. Rosas Leatuer, R. G. Harding and J. Melbourne.—Dated 18th 
February, 1876. 

This is an a paratus for what are technically called butts or bends, and 
consists principally of a box or carriage weighted as required an ng 
a roller, which box is caused to traverse to and fro by means of a worm 
or screw, automatically changing the direction of {ts motion at the end of 
its traverse. 

677. Baskets, M. M. C. Cameron.—Dated 18th February, 1876 

The improved basket is made of a wide and flat shape, oy at its bottom 
it is fitted with a reflecting glass, between which and the sides of the 
basket, a space is left =o ent in width to allow of the introduction of a 
narrow trough which is contain water for the preservation of 
flowers placed therein. The handle of the Neen we is in profile, resembles 
- een “ steps, each of which is arranged with a series of tuhes, which 

to contain water for the preservation of flowers placed 
= “As thus omeuanten, and with cut flowers artistically arranged 
in the said tubes and , the d flower basket has a very 
novel and pleasing appesrance, "and this effect is greatly enhanced as the 
floral decorations will appear reflected in the mirror or glass under them, 


or Horticutturat Syrinaes, G. F. Sheath.—Dated 18th February, 
876. 


external furnaced 





The invention has for its object improvements in garden or horticultural 
syringes, whereby, without the removal of any of the a jet ora 

ower may be o tained by simply turning over the s in the hand. 
679. Lace Macuinery, G. Pigott.—Dated 18th February, 1876. 

The invention relates to a novel method of weaving, whereby tubes 
and tapes can be made as separate articles of manufacture, or they may 
be woven at intervals, and form portions of lace fabric, 

680. Excavators, P. Cramer.—Dated 18th February, 1876. 

This improvement consists principally in an excavator where a round 

bucket, open on the bottom, is securely attached toa revolving bar and 
vided near its lower edge with a fm 1 of plates, which are hinged 

Cowesn bucket and bar, and are intended to form a bottom to the 

bucket when closed against each other, or when lowered into an angular 

position they are to act as cutters similar to the edges of a drill. 

@81. Printinc Macutiyes, A, M. Clark.—Dated 18th February, 1876. 

The invention consists in a a separator f for the sheets, so arranged that 
several sheets may be ly by the same flyer and 
delivered together on the table. 

682. Harvestine Macuines, B. Samuelson and W. G. Manwaring.—Dated 
18th February, 1876. 

This invention relates to improvements in certain details of harvesting 
machines, the objeet being to remove some difficulties attendant on their 
manufacture to foeilitate ¢ e es of broken or worn out portions, 
and to improve the action of the machine. 

688. Gas, J. _F. ALG Niebuhr. —Dated 18th February, 1 
; This ring lighting gas from the Seeds of rice. 
684. hormeiced Scarro.pino, A. Robson.—Dated 18th February, 1876. 

In place of tying with rope, ledger poles to scaffold + one the inventor 
employs a c attached to the head of a bolt passing through the shank 
or head of a large and strong hook. The other, or free end of the chain is, 
after encircling the upright scaffold i pole, fastened | by any approved means 
to the tail end of the d bolt. the hook is between 
the two ends of the A. _ _ ble of moving in a vertical arc, taking 
the bolt for a centre. 8 of sufficient size and strength to carry 
the led; — => isp eae “slipping down by reason of the head of 
the hook next the id pole being serrated, and forming a kind of cam 
or eccentric—tha’ wae concentric with the a mentioned bolt 
vt that, when the strain is e hook, and con- 
pone depressing the point, the serrated an coven ntric portion of the 
head of the hook is brought to bear against the scaffold pole, and we bape 
the bolt outward, causes the c’ to grip — a said 
greater force. A modification of the above may 
an iron belt with a hinge at the back, to Sneivele a Fogo 3 
685. CLEANSING Borries, 7. . L. B. Edgeome.— Dated 18th mo 1876. 

this 1 specification water is put into the bottles 
a then steam is blown by degrees into the water. 
686. CLEANsInG AND Dryino Gass Borties, 7. L. B. Edgcome.—Dated 


, 18th. Februai , 1876. 
ig to ee, the bottles are first heated 











being u 


seattela pa by substituting 





sila then steam is injected = 
687. ame Sxates, F. H. Davis “and B. Tydeman.—Dated 18th February, 
1876. 


In this skate the wheels are actuated by slides pressed upon by the toe 
and heel of the wearer. 
688. Gun Waps, S. B. Allport.—Dated 18th Februa: od ys 

This machinery consists essentially of aram working te vertical guides, 
and raised by cams, the ram carrying at bottom a py ee cutting tool, 

of a series of hollow or tubular punches fixed in a holder. 

Under the ram is a  rasapnny Ace on whiok th the felt or from 
which the wads or discs is su felt or material 
having an intermittent advancing motion given to it after each operation 
c= cutting tools so as to bring a fresh portion of the material under 

e cutters. 


689. Utitisine OLp Raitway Rats, W. Stonehewer.—Dated 18th February, 


1876. 
According to this invention bape mage ay Pp wg eg are 
made into 


weds beak tod sae sis 
ee ee ee ae a pasaing it wi Beds: ice | 


rll ting dp grooves. ahd covrompn tae fail he hel beat axe 








g to this invention the sole of the skate is supported on three 
ingle rollers fixed in a vertical plane, passing longitudinally through the 
wkate of the sole, one roller bein, 1 under the heel, the other under the 
$08. and the third under the middle of the sole, The rollers may be of the 
same diameters, or the middle roller may be of r diameter than the 
other two. In each case the middle roller is so fixed that the lowest point 


of its periphery shall be in a lower horizontal plane thau that in which 
the lowest points in the peripheries of the others are situated. The wearer 


of the skate can, by a slight inclination or motion of the foot, cause only 

the middle roller to bear on the skating surface, or he can bring either 

the front or hind roller in contact with the surface ; i fonerally, however, 

in skating the whole weight is thrown on the middle roller, on which 

alone the practised skater will mostly support hiraself. 

692 Cuatnrs AND Ralts ror Tramways, J. Langley and 8. Cocker.—Dated 
18th February, 1876. 

This invention relates to the construction of chairs and rails used in 
the formation of tramways and otber similar light railways, for the 
better erie. Ayo ratis to the chairs, and fur the greater facility in re 
moving the for alterations and repairs. 

693. Securino Papers, G. Friend.— Dated 18th February, 1876. 

This invention relates to tacks or fasteners to be ne loyed for connect- 
ing or securing together papers, patterns, or other sheets or pieces of 
material of a soft nature, and 1t has for its object, simplifying the 
mauufacture of the fasteners, and pba reducing their cost of produc- 
tion whilst providing inc’ facility for the attachment or removal of 
the papers or other articles. The fasteners are 
aud the like both cornerwise and bookwiso. 
694. TueRmometers, J. J. Hicks.—Dated 18th February, 1876. 

The invention relates to thermometers in which the scale or graduations 
are marked on the tube or stem of the thermometer, and such stem is 
covered with a protecting tube passing over the same, and consists in 
tilling the spaca een the stem, having the graduations marked 
thereon, and the protecting tube with transparent cement. 

696. Prevewtion or Siiprine on Roapways, C. IW. Hoe.—Dated 19th Feb- 
ruary, 1876. 

This invention consists in introducing at suitable distances while the 
asphalte is soft, plugs of leadgof about half or three-quarters of an inch 
(more or less) square, or in be rang It is preferred that these plugs 
shall be made rather larger at the base then at the top, and that they 
shall be so long that when inserted they shai” lie a little above the surface 
of the asphalte, so that when the latter is cold and a a few blows of a 
hammer will bring the surfaces of the lead and as — halte flush, and by 
swelling the lead diameter cause the plug to re a firm hold, The 
course of eee roceeding is very similar when the is or footway is made of 
concrete. When the paving is of stone or wood it will be necessary to drill 
or otherwise form holes in it of suitable he and at the requisite inter- 
vals, aiid to fill the holes thus made with plugs of lead as before described, 
the holes in such case being undercut, or not, as may be found expedient. 
In the case of paving of footways, curbs, or gutters with iron, the plates 
may be cast with holes in them of such size and shape as may be found 
most convenient. Although lead is the } ine of which it is preforred to 
make the plugs, the invention is not limited thereto, as they: may be 
made of copper or any other suitable metal or alloy. 

696. Breecu-Loapine Fire-ars, J. Aston.—Dated 19th February, 1876. 

The invention is an improvement on the patent of 17th July, a No. 
1866, by dispensing with the side lever and a separate claw lever, the 
trigger guard acting as a lever and is in one piece with the claw lever, by 

which the sliding block is elevated and depressed, and by the latter 
action the cartridge is extracted. 


697. © acumen FOR JEWELLERY, J, C. W. Jefferys.—Dated 19th February, 


adapted for securing papers 


This invention consists of two pillars or their equivalents upon a bar, 
jointed or otherwise, for the attachment of two my or be Pa pieces ; or i 
consists of three pillars or their equivalents upon a bar, jointed or other- 
wise, for attachment to the centre pillar of one top or front piece which 
covers over the other two pillars, and so secures the button-holes to them. 
The button-holes of the articles of dress are fastened to the end pillars in 
each case, The mode of attaching the front piece or pieces, as the case 
may be, to the oe may be by a otherwise. The front pieces 
— be a to each pr ne or to the bar by achain, to prevent their 

ing los 


698. Warrina oan, T. Berry.—Dated 19th February, 1876. 

In place of the foot rollers at present employed for separating the ends 
of the warp, the inventor uses a dividing pin, shaped somewhat like a 
— — and turning loosely in a socket, so that the warps in passing from 

through the heck are enabled to maintain a direct line to the 
notes on pulley. 
a By Skates, M. Walker and T. Hakes.—Dated 19th February, 
1876. 

The skates are constructed with wheels, two, three, or more in number, 
disposed in a central line or otherwise. The wheels are mounted in L or 
double L-shaped bearings affixed to a sole plate or frame. The hinder or 
bearing wheels are egiedro-a erical in certain proportions, giving a flat 
level surface when it is Fg to run straight, and a small point of con- 
tact when the skate is canted over to run oa acurve. The ends are 
hollowed out and a steel pin fixed in the centre forms the axle end. The 
fore or guiding. wheel is double conoidal it. section, the angle formed b 
the juncture o! the conic — is rounded and smoothed, and the cn 
linear sides are cheg ; when the skate ia level it runs 
on the smooth rounded prt but when canted right or left it runs on the 
conoidal surface and is slewed round in a curve of equal radius to the 
axis of the cone formed by the angle of inclination. Metal cylinders 
screw into the 8 forming bushes, in which the axle ends revolve, 
The orifice in the es is longer the axle ends, and being packed 
with a suitable lubricant, acts as a stuffing box. e wheels are also 
mounted to run free on a fixed axle, and provision is then made for 
lubrication in the sides of the wheel. The skates are also constructed 
with a central A hap one any 7 ssoked ea bearing wheel, two hinder 


wheels of the same di el to the centre one, and 








two fore or ‘ee wheels of analler diameter mounted on oblique axea 
right and | Direct motion are made on the three hind wheels, and 
deflection oy gained by lifting forward on the centre wheel as a pivot and 


bringing the eright or "ett ne wheel to the ground. By these several 
forms and ai it is intended to obtain easy and quick curvi- 
linear motion in skating, without the use of swivel joints, springs, levers, 
castors, or such supplementary aifls and appliances. 


700. a “LOADING Fire-arms, H. Walker.—Dated 19th February, 





This eentien refers to improvements in the lock ppetions of hreech- 
loading fire-arms, the object being to obtain a reb 
ing action of such parts at will. e invention further elstes te to improved. 
means for securing the fore end to the barrels and for releasing the same ; 
and the invention has reference also to ry von arrangements for 
operating the gripping bolt for fastening the ls to the body of the 
breech and for sing the same. 

701. Lamps, W. Wulferode.—Dated 19th February, 1876. 

The burner may be of any of the ordinary construction, but the body of 

e lamp is to be divided into two com ony ne ree ono placed within ‘the 

, but communicating at bottom by holes or o gs mide in the 
walle ‘of the inner compartment which "is intended to receive the com- 
bustible liquid, while the outer Se which surrounds it is to be 
supplied with water. By means the combustible liquid is kept cool, 
and accidents through overturning of the lamps prevented. 
‘702. Exuipitine, B, C. Beedell.—Dated 19th February, 1876. 

Two or more les or sets of rollers are mounted in a frame or case, and 
over these rollers denen of — are ions — bear the a 
numbers, names, or other inscriptions, devices, or designs. 
— a worked Ly Mewes mounted on the axis of each vn gor A Pome 

front of the rollers bears inscripti 
ona een t number roiler. or openings ay the sheet pair 
number or name on the roller to be seen, also for purposes of setting 
the apparatin to the required inscription, such inscription being the 
transaction to in view. A plate wf glans placed over the sheet of 
cardboard ee it 
TER Fees, & Pa Bes Oe Debreary, 1876. seen, 

This consists in application of pure or cured ru ‘or gussets or 
tucks, to the articles mentioned in the title. 
by Umpre.as, 8. Townsend.—Dated 19th February, 1876. 

The improvements relate, First, to the top and runner noiches, ty 
portions of the ribs and s' working with them. The 
— for the ribs or stretchers are cut their outer to thelr 


Leaeod ali qabaguatante or ie te and aretchers ting with thom 
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le metal var hey top and 
middle part of the being formed of cloth, leather, or other 
material he upper and lower hoops; the bottom of 
is fixed to the lower hoop. 
707. Vewticators, A. Crespin.—Dated 19th February, 1876. 
This invention sists in improvements in ventilating or blowing 
tuses, gement consis: in the play of two parallel axes, 
vided with arms in the form of cog-wheel — and which, in turning 
in an air-tight casing, draw in the air at one side for forcing it out on the 
other side. For this the inventor employs teeth fixed on their 
respective shafts with a certain amount of y, in such manner as to 
render them independent of one another wii a certain limit, so that 
— may have a slight angular movement on each side of their normal 
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709. Wurreiean, N. C. Cookson.—Dated 19th February, 1876. ‘ 
This utes. 1 i fieati describes facturing w by 


a » = 
the exposure of a solution of sub-acetate of lead to the action of carbonic 
gas, and the invention consists in the manner of the preparation of 
such solution of sub-acetate of lead for such process, namely, he takes a 
solution of. acetate of lead either mg or taining any insufficient 
quantity of sub-acetate, and adds to it an oxide of A ny Baad hitharge), the 








a ocean ie ee Wort Seenion, Catt Dies, -and 
Tipton districts are oe to an advance of ~ 
day in thin, and 6d. in coal workers’ wages. A of 

by the men to the effect indicated has for- 
warded to Mr. E. er Smith, Earl Dudley’s t, and that 
gentleman has replied that the communication be laid before 
the Coalmasters’ Association, of which he is the chairman. The 
men argue that the masters are justified at the t time in 
revising the of coal to such an extent as will enable them 
to give back to the colliers the daily amount which some months 
pe Katine are bee aed, ora and they are resolved in the event 
of the masters refusing to comply with their demands, to “ submit 
the question to each district, and if desirable to call a council 
m ” It does not follow that because the masters in the Can- 
nock Chase district, where the chief output is for household 
consumption, and where just now there is no lack of trade, can 
afford to advance their eras therefore that those in the old 
Staffordshire district, where manufacturing coal is mined and 
where trade is and for months tt has been very slack, will 
think it politic to rise the price of coal. If the advance is con- 
ceded to the men—and the chances are thatit will—then furnace coal 
will inevitably be put up ; but such a course would be not unlike} 


to check even the present small business which is being done, If |; 


the men should get what they ask, their in the thick coal 
seams will then be 4s. per day, and in the thin seams 3s, per day. 

Notwithstanding that prices for certain c of cast and 
wrought ironwork upon which least labour is expended have fallen 
to the level of 1871, factors are not experiencing anything like an 
average season demand. There is even less doing than at the date 
of my last; this remark applies alike to the home and to the 
export branches, The heavy ironfounders keep busy, and the light 








effect being that the solution is ——_ brought by p 
of.the oxide of lead and the formation of an equivalent quantity of sub- 
acetate into a condition to be advantageously used for the cture of 


whitelead by the process referred to. The solution of pure acetate of 
lead, or of mixed acetate and sub-acetate in insufficient proportion and 
the oxide of lead separately, may be made in any convenient manner. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE quietude usual a fortnight before the quarterly meeting is 
danni throughout the finished iron industry at date. Oct. 11 
is the date of the next Wolverhampton Ironmasters’ Quarterly 
Meeting, and that in Birmingham will follow upon the next day. 
What will be the prices dec at those meetings, by the few 
houses whose quotations regulate the rést of the trade, is altogether 
uncertain. There had been expectation in some quarters that 
certainly £1 would be taken off marked bars ; but that expectation 
was less confidently expressed in Wolverhampton yesterday, and 
to-day—Thursday—in Birmingham. 

The wavering in formerly expressed views is due to the fear 
that coal is about to be advanced, under the circumstances set 
forth further on, coupled with the slightly firmer rates already 

rvading the pig market. The more general view expressed to- 

ay and yesterday was that no alteratioa will be made at the 
tings in ti No definite views can, however, be ex- 
pressed in the open market, and it is not certain that definite 
intentions have been arrived at by the firms who are best able 
to speak with authority. More will be known when the coal- 
masters have held their forthcoming meeting to consider the 
colliers’ application for higher wages. Mcanwhile nearly all the 
products of the mill and forge for which maximum rates were 
not being got are stronger this week. Firms who to obtain work 
for their milis were before not disinclined to accept orders from 
merchants at rates which neither the ironmasters nor the 
merchants would care to have published, will not now accept 
repeat orders on the same terms. According tc the order they are 
asking an advance of from 2s. 6d. to 7s. 6d. 7 ton. So deficient, 
however, of work are the great majority of the firms, that it is 
not easy to get the higher prices, and buyers are still pretty much 
masters of the situation, though they display less unreasonableness 
in the terms which they now and again offer. 

Consumers of finished iron, such as the engineers and the hard- 
ware manufacturers, were not conspicuous upon Change either to- 
day or yesterday ; and exporters evinced concern in relation only 
to the deliveries of the iron they had before ordered. To this the 
only exception related to those firms doing business with Australia 
and New Zealand. Hence the mail which has arrived in the 
week brings orders of less value than had been desired, still of a 
value sufficient to occasion a slightly increased inquiry for this 
class compared with last week. The orders brought from the Cape 
and the other markets whose wants are expressed by the same 
mail likewise contributed to afford specifications for the mills and 
forges, and tended to make prices so firm as comparatively they were. 
Strength was especially observable in nail rods. This product dis- 
plays weakness early. It can be made without much difficulty, 
= ¢ need not be of first-rate quality ; the Belgians send it to this 
country, and one English firm has lately been selling largely at 

rices which consumers have found it to their advantage to accept. 

That firm is now for a time out of the market. As a result nail 

rods are from 2s, 6d. to 5s. higher than they were a week or ten 

days ago, Even at this advance the quotations are low enough in 
all conscience. Nevertheless it is questionab!e if the makers will 
be able to sustain the higher prices if standard rates should not be 
altered at the quarterly meetings, for the stocks of forge nails in 

ion of makers are very heavy—in some instances heavy 

Capent precedent. Orders are sought after for strips of hoops and 

plates. Strips, of the two, are a little more in demand, consequent 

upon a slightly improved inquiry from the tube makers ; but the 
strip mills generally are sadly in want of orders, and the prices are 
being cut very fine. Certain ironmaking firms in this district hope 
soon to have increased the work they have in hand by getting 

Government specifications. A month hence contracts will be dis- 

tributed by the Admiralty for iron plates and sheets, under jin, 

thick, upon a standard order for the dockyards. Equally it is 
hoped that some of the work about to be given out by the Director- 

General of Stores for India for miscellaneous finished iron will he | 

placed here. 

Pig iron, having in the past few weeks been largely sold by the | 
vendors, is not for the moment in active sale in this district for 
consumption in the mills and forges; but ironfounders have 
scarcely yet ceased to buy. ’ 

Hardly any more orders are being received by colliery proprietors 
whose mineral is in the mill and forge this week than last, 
and the colliery plants running, whethe producing best or inferior 
qualities, are nothing like so numerous as they should be at this 
time of the year. Prices are based upon 11s. for furnace-coal, and 
do not waver in the least, the result in great part of the action 
which, as will be seen further on, the colliers have just taken. 
More fuel is at present being sent to the South and West of England 
from the best thick coal localities than was the case at the date of 
my last. Inthe Cannock Chase district, manufacturing coal is 
being very freely offered at somewhat under market quotations ; 
but for house coal more money is being asked than would have been 
taken last week. 

Arrangements were, on Wednesday afternoon, made for con- 
—s the arrangement up to Christmas by which Messrs. 
Addenbrooke’s and the Herberts Park pumping engines are to be 
kept going after the termination of the existing voluntary agree- 
ment. The further term agreed upon will expire at Christmas. 
By that time it will be known what will be the effect of the 
stopping of the Stow Heath and the Sandy Gay engines. _ 

mstone is not being freely mined, yet the production is more 
than equal to the requirements of the district. Whilst the furnaces 
remain as now at only perhaps fifty-seven in blast, a fair quality 
of es stone may be bought at from 17s. to 18s. per ton. 

The itshire and Northamptonshire and Lancashire ores are | 

arriving in iarge quantities, 











ir ders are steadily employed, while the malleable iron- 
founders are able to work full time in supplying builders’ needs. 
The season industries in which sheet metal is used up are begioni 

to assume activity, and, as a consequence, the rollers of the me’ 
have a little less cause for complaint. The mills that turn out the 
heavier sheathing used up in the shipbuilders’ yards are busy. 
Notwithstanding the strike in the chain trade prices in buyers’ 
favour have just been accepted by makers. The prospects of the” 
men returning early to work, however, are as unfavourable as ever. 
For best oe ironwork there is a steady business doing. An 
admirable substitute for solid brass screws is now being made in 
Birmingham. The screw is of iron, tinned, and the head coated 
with sheet brass. By this combined arrangement the shank of the 
screw, which often rotted when of brass, especially when exposed 
to moisture, is strengthened, whilst the head is, as heretofore, 
preserved from corrosion. Wheels and axles are not in busy 
pean but the wagon and carriage companies are busy. Small 
mill work affords plenty of employment; whilst pulleys and all 
lifting apparatus, and certain agricultural implements and fencing 
keep in request. 

At No. 2 pit of the Gopsall Colliery, Newtown, near West- 
bromwich, owned by Messrs. Bagnall, on Friday, a fatal explosion 
occurred as the result of the incautious use of naked lights. ilst 
the doggy was making the usual examination of the workings, 
five miners, it is alleged, incautiously entered with naked lights 
a working charged with gas. An explosion ensued; one man, 
Haywood, was dashed aguinst the side of the workings, was 
stunned and fearfully burnt, and has since died. The other four 
were all more or less injured. An inquest has been held, but 
adjourned for a month for the evidence of one of the injured men 
and of the inspector of mines. Another explosion has happened 
under not dissimilar circumstances. At the Prince of Wales’ Col- 
liery, belonging to the Dudley Colliery Company, Limited, on 
Tuesday morning, the doggy sent two miners for cartridges, 
intending to fire a shot at a certain point in the workings. Nakee 
lights were being used, and according to the statement of one of 
the miners, two cartridges exploded in his hand, injuring himself 
and his companion. No official inquiry has yet been made into 
this accident. 

This afternoon there was a ting of CO k Chase colliery 
owners in Birmingham to discuss a further rise in house coals; the 
leading firm is the Cannock Chase Colliery Company. Mr. Brown, 
their manager, was not, however, present at the meeting, and no 
definite action was resolved upon ; the opinion upon ’Ch was 
that another advance will be declared. e course which Earl 
Dudley will take will be determined next week. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Ir is difficult at present to form any really accurate estimate of 
the actual condition of the iron trade of this district, the reports 
from various quarters being conflicting, whilst the attitude of both 
buyers and sellers remains one of uncertainty with regard to the 
future. There is, however, some indication of a more healthy 
feeling in the greater firmness exhibited by many of the makers, 
and a fair number of sales are reported to have been made by one 
or two of the houses inthis neighbourhood during the last few 
days ; but there is no general improvement in trade, and at the 
— weekly meeting on Tuesday business was again very 


Lancashire makers of pig iron still complain of the very unsatis- 
factory state of the market. Although there are a fair number of 
inquiries for iron, the only actual business offering is at prices 
which would not cover the present cost of production, and as the 
local makers are not prepared to make further concessions, they 
are practically out of the market, and the bulk even of their 
present limited make is going down into stock. Nominally, their 
prices are without change, No. 3 foundry delivered into the Man- 
chester district being still quoted at 5ts. to 57s. per ton, and No, 4 
forge at 55s. per ton. 

There was also very little doing in Lincolnshire iron in this 
district, and prices nominally are the same as those last quoted. 

For Middlesbrough iron delivered here makers have been asking 
rather more money, their quotations now ranging about 54s, 3d. 
to 54s. 9d. per ton for No. 3 foundry ; 52s, 9d. for No. 4 foundry ; 
and 50s, to 51s, 3d. per ton for No. 4 forge; but these are 
figures which it is difficult to obtain in this market, as consumers 
evidently do not believe that the prospects of trade are such as to 
justify higher prices, and for immediate cash cheap outside parcels 
can still be bought from needy sellers, although there is less of 
= kind of underselling in the market than a fortnight or so 


k. 

In the finished iron trade there is very little material change to 
notice. Prices nominally are the same as last week, Staffordshire 
and Sheffield bars delivered into this district being still quoted at 
£7 per ton, Lancashire at £6 17s, 6d., and Middlesbrough at £6 15s, 
one ; but there is so much competition for orders that it is 

ifficult +o say what actual values are, and the manufactured iron 
trade is at present far from a profitable branch of business, either 
for makers or merchants. 

Notwithstanding, however, the low prices at which the local 
makers are now accepting orders, Belgian makers continue to com- 
pete keenly in this market, and are even pushing this competition 
to further limits than have yet been attempted; Belgian girders 
and in considerable numbers have for some time past found a 
market here, but now I am informed that no less than three 
Belgian houses are amongst the competitors for the supply of the 
iron castings required for the fireproof construction of a mill in the 
neighbourhood of Manchester. course it remains to be seen 
whether they will be successful, but that they should compete at 
all is a fact of no small significance. 

In the coal trade the improvement in the demand for house fire 
classes of fuel is generally maintained, and prices have a hardeni 
tendency. A small advance in the Manchester delivery rates will 
be made next month, and in the Wi district an advance of 1s. 





per ton in the pit prices is talked of; but it is doubtful whether the 
rharket is yet eufficien: tly strong to maintain any general advance to 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
substantial 
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come, and it is quite accepted in 
if not all, of the weak and doubtful firms have been weeded 
However this may be, the position of affairs is not at all rosy. 
will take the district a long time, even under the most favourable 
eens, ts Seen Sener ies, and make up to 
any appreciable extent for the reverses that have recently befallen, 
. ae sees ee Pandy od padre A viggeaten bod cand and 
ence there is a disposition to purchase for speculative 
A number of such have recently been made, po it is very 
aang ag that a greateramount of business would be done in this way, 
ut for the insecurity that prevails as to the position of the firms 
dealt with. A gentleman I was talking to this week informed me 
that he had bought a quantity of No. 3 to hold, at 45s. 6d. Per ton, 
d i , but for 
firms to 


E 
i 


af 


and he would be disposed to te even more 

the fact that he did not quite know which of the sm 
trust, and as for the large firms, such as Bell ers, and Bolckow, 
Vaughan, and Company, they are determined in their sales to “‘ bull’ 
as much as possible. For the purpose of shipment, however, a 
ne quantity of iron has changed hands during the past few days, 
and if, as the probability is, a number of the furnaces of the insol- 
vent firms are blown out, and the supply of iron thus largely 


-reduced, prices may stiffen more quickly than people generally 


anticipate. . 
A ting of the ditors of Messrs. Thomas pee a and 
Co., of the Clay Lane and South Bank Ironworks in —— 
the Drinkfield Ironworks at Darlington, and the Bishop Au 
Ironworks, was held in London on Thursday morning last, Mr. 
David Dale, of Darlington, presiding, when the creditors resolved 





to liquidate by ent, and not in bankruptcy. The following 
was submitted by ir. M’Kie, as the statement of affairs at 
31st August last :— 
2 ed 2 awd 
Unsecured creditors .. .. «. os es eo +s 186,272 8 10 
Creditors fully secured .. .. «. -- 970,895 16 10 
Estimated value of securities .. .. .. 1,234,844 6 4 
Surplus .. eo 0s 06 oe 263,948 9 6 
Creditors ly secured. a oe se ee 
Other abilities nei sho allie: sine al . 72,150 0 0 
ee ee ee 25,541 6 0 
Creditors for rent, rates, taxes, and wages 
— fall ‘2. 0. <0 sc co co oe 10,361 16'S 
Liabilities on billsdiscounted .. .. .. .. 88,819 10 11 
Of which it is expected will rank against the * 


entete 4. co ct 00 « 
Total debts .. cc cc 00 co co co ec 
Stock in trade at the various works :— 
terials ae 


ee 161,813 14 10 





Stores and raw ma‘ es os 00 oe ee 25,819 16 3 
Manufactured goods .. .. + o- 16,656 4 0 
Movable plant and tools oo 00 ee eo o 41,718 0 9 
Miscellaneous , oo ee os 06 0 8s 1,300 0 0 
85,489 0 3 
Book debts about £121,728 7s. 4d., estimated to produce 24,969 1¢ 4 
a - -* a oe - <0 ‘seve “de “ont we 2,532 . ” 
exchange estimated to produce ss 00 00 90 
Furniture, fixtures, and fittings of offices, Middlesbrough, 
estimated to juce OS ae ies eee 200 0 0 
Miscellaneous and property oe o 5,895 0 0 
’ 4 ie ta 119,305 16 6 
Less creditors for rent, rates, taxes, and wages le 
Wee a nce ates eee 
Total free assets oo ee 2c cs -00_ co os co 100,168 19 10 
Surplus from securities in the hands of creditors fully 
MOCUTEA 2s 2c co os 00 ce » * ee oe eo 263,948 9 


The securities in the above list were valued by Mr. R. C. May, of 
Westminster, in May of the present year. 

On Saturday last a meeting of the creditors of Swan, Coates, 
and Co., trading as pig iron makers and mine owners at the Cargo 
Fleet Ironworks, Middlesbrough, was held at Middlesbrough. It 
was resolved to liquidate by arrangement, and a committee of 











inspection was appointed. e following was submitted as the 
statement of affairs at the 31st August last :-— 

: Yo ie ee he ee 
Unsecured creditors as per List A .. .. «. «» «+ 116,547:17 8 
Creditors fully secured as per List B .. 108,768 5 6 
Less estimated value of securities .. .. 184,995 17 10 

Surplus to contra oo Too Ss 76,232 12 5 
Creditors fully secured as per ListC .. 40,879 5 8 
Estimated value of securities .. .. «.. 28,135 19 0 ee 
Other securities as per List D .. .. «- 38,720 7 0 
Creditors for rent, rates, taxes, and wages 
asper List .. 1. sc oe ce oe © 
For rents, wages, &c. <. .. .. -. -- 8,601 1 1 
Due to G. B. Monkhouse for advances 
made in carrying on the business... .. 3,058 12 10 
6,659 13 11 
Liabilities on bill discounted as per List F 91,914 1 10 
Of which it is ex will rank against 
the estate for dividend ob > We! aR Teh 977 14 1 
Total debts 168,989 5 5 





Stock in trade and stores at Cargo Fleet Works and 
Whitecliffe and Ormesby Mines, estimated at 


a4 12,201 12 
Book debts ie . 20,015 12 11 


Estimated to produce e -& 
SE ree eee ee ee 1510 0 
Bills of exchange or other similar securities 627 2 7 

Estimated to produce 20,, 00. 06. e0 On eh ame 
Furniture, fixtures, and fittings at offices, estimated to 
PEOCRSS 2c cc cc se 0e ce oe oe oe oe oe 495 18 
Property as per ListG .. .. .. .. «- «. «« «- 18,978 11 2 
Surplus from securities in the hands of creditors fully _ 

secured, see con’ eee rey Gr 

ae 110,944 41 

Less creditors to be in full, as contra, _ 

For rents, ag nya vt .. 8,601 1 1 

Due to G. B. a for advances anse'se 

‘ sienna * ———— 6,659 13 11 


oo ss 6 «+ «+ 104,28410 11 
and next largest 
bankrupt—the 


the Lackenby Tron 


Total assets 


The creditors of the third 
pig iron trade that has become 








Serr. 29, 1876. 











near Middlesbrough—held a at Darlington on 
Mo hie Rogerson of the Woarial tron Company, presiding 
In case also it was resolved to by arrangement 

¢ a committee of e following was the | 
Messrs, R. Fletcher and Co., 


,  . 


8. 
Onsecured creditors .. oe 
Creditors fully secured .. .. .. .. +. 100,777 4 6 
Estimated of securities +. +. + 126,277 4 6 


Surplus.. .. 2. «2 se ve 


See er oe co''ee ds ce 
value of securities .. «+ «+ 





rod 
a4 














—— 4,750 17 10 
Other liabilities, tees, &e... 2. oe 49,505 6 7 
Liabilities on holders not known .. 1,450 0 0 
his ——— 51,955 6 7 
Creditors for rents, rates, tax: wages, 
tle fe full ahr vee 
Oi ae etl isu nt ata 
w ex! will ran! es! 
for dividend ee 68 fe tc te ce ce te cee © 
Total debts.. .. «. os se ce +e £180,959 6 10 
Stock in trade. Stores, mate- Movable plant 
rials, &c. and tools, 
At Lakenby iron 
Works .. .. £3,537 40 .. £2,650 0 0 6,187 4 0 
At West Hun- 
k Colliery .. a Se ee $19 4 7 1,030 § 2 
, 2 : os £2,969 4 7 £7,217 12 2 
Book debts about £14,414 11s. 8d., estimated to produce .. 2,773 6 2 
Cashin amd .. se os os +e co ce ce 8 08 v0 29 5 
Bills of exchange, estimated to produce .. .. . «+s os 4514 1 
Furniture, fixtures, and fittings at Middlesbrough, and 
effects in London, estimated to produce .. .. e+ «+ 406 0 0 


10,471 19 10 
Less creditors for rents, rates, taxes, and wages, payable in 
full 1c 2s -ce., 00 oe ° eo «2,881 11 0 


Total free assets.. .. .. .. se «i «» £8,090 810 
Surplus from securities in the hands of creditors fully 
Et eed eee Perea) ee ee ee 500 
No reliable immediate realisable value can be 
“vi on this. 

The Darlington Iron Company, Limited, who have been doing 
very little work for a long time, commenced on Monday with an 
order of 2000 tons of rails for the North-Eastern Railway Company. 
The company have several other small orders on hand, sufficient to 
enable them to put on thirty-five puddling furnaces, Another call 
of £2 10s., making £12 10s. per share, has been made by the 
directors of this company. Very li5tle prospect of improvement 
has yet appeared in the rail e. The majority of the mills are 
doing nothing, 

It is different, happily, with the plate‘makers, who next to iron 
rail makers are the chief manufacturers in Cleveland. There is a 
rather better inquiry for plates, and prices have actually stiffened 
during the last few days to the extent of 2s, 6d. perton. Ths 
skerne Iron Company at Darlington, who have their order books 
pretty well supplied, have been producing between 500 and 600 
tons of plates per week during the past moath, which is equal to 
pgp maximuin production in what were considered tolerably good 

“mes. 

In the Durham coal trade the event of the present week has 
been the publication of the award of Mr. Shaw foie, M.P., the 
umpire, relative to the proposed reduction of 15 per cent. in the 
wages of the Durham miners. Mr. Lefevre orders a reduction of 
6 per cent. in the sof underground labour, 4 per cent. in the 
wages of aboveground labour, and 24 per cent. in the wages of 
coke men, who are dealt with in a separate a The most 
curious feature of the matter is that when the coalowners came 
before the arbitrators, they asked for a reduction of 26 per cent. in 
the wages of the cokemen, and there must have been something 
 racmenayen itself to the mind of the umpire very adverse to the 
owners when, instead of 26 per cent., he has only awarded 2}. 
The reductions now effected will take effect from the next pay 
day, but it is not expected that they will materially influence the 
— of coal, which remain, to all practical intents, without 

ange. 

The erbitration relative to the proposed reduction of 20 per cent. 
in the wages of the miners of Northumberland, claimed in lieu of 
the proposed adoption of the Welsh system of working steam coal, 
to which the men objected, was began on Tuesday at Newcastle, 
wane ah Lyon Playfair, M.P., the umpire, and continued on 

nesday. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.} 


‘Wnuar has long been rumoured in relation to the steel manufac- 
turing business of Sanderson Brothers and Co., Limited, is now 
announced in detail. It had been reported that the company were 
about to remove part of their business to the United States, and. 
this is now an accomplished fact. From —— recently 
made public, it appears that Sanderson Brothers and Com- 

ny have, in common with other leading Sheffield steel 
) on Sy for some time past been aware that their American 
steel trad: had been slipping out of their hands, to the 
benefit of the native manufacturers. First of all the com- 
petition made itself felt in common qualities, which the 
American makers, backed by the protective duties, were enabled 
to sell at prices considerably below the Sheffield quotations. After 
a time they not unnaturally grew bolder, and commenced making 
the higher classes of steel, in which enterprise their success has 
been so marked as to cut out almost all the Sheffield makers. 
Their best steel is not, perhaps, quite so uniform and excellent in 
quality as that produced here, but the difference in price is so 
material that the consumers have almost unanimously ceased to buy 
the imported article. The recent panic put a stop to business, and in 
the interval which has since elapsed the American crucible steel 
makers have been adding to their works and strengthening their 
commercial position in every possible manner, until at length it has 
come to this, that Sheffield steel is nolonger wanted. Under these 
circumstances the directors of the concern in question—which is 
one of the oldest steel-making works here—have taken what ap; 
at first sight to be a very bold step. They have obtained the 
assistance of their American friends, agents, and others, and have 
formed a new company, or ae with a capital of 450,000 


dollars in 4500 shares of 100 dollars each, of which capital they re- 
tain a very large and controlling portion. They have by this means 
ure what have hitherto been known as the Sweets’ Manufactur- 


ing Company’s Works, at Syracuse, in New York State, and have 
already commenced business, with prospects which are said to be of 
a most favourable character. The president of the new corporation 
is R. B. Campbell; the secretary, S. W. Johnson; and the 
treasurer, Edward Frith ; the manager being W. A. Sweet, who 
bears a very high business reputation in the United States. 
To show that Messrs. Sanderson Brothers are fully in earnest 
in the matter, it is further stated that they have sold the 
whole of their stock in the United States, their American 
goodwill, the exclusive right to use their name, patents, trades 
marks, peculiar modes of preparing crucibles, mixtures for melting, 
methods of ry and “all confidential information of 
bo bee oe ee in their — of ee 

ey have made ments for placing the Syracuse Wor' 

henge of a scientific iad thoroughly practical steel maker who 
has been carefully and well trained here, so as to luce in 
America the identical qualities and tempers of steel made in 
Sheffield. This venture will be watched very closely both here 
and abroad, inasmuch as its successful working will mean the 
total evasion of the protective duties which now wholly exclude 
Sheffield steel from the markets of the States, Its establish 


ishment 
is, per se, an open of tke inability of the Sheffield 





ief that 
matters are improving a little. t my inquiries lead to the same 
conclusion, I have already stated in two previous communications, 
and I can now only repeat what I have formerly recorded. The 
tonnage of steel rails which is being sent off is still very good, 
most of the production going to Hull for shipment to Baltic ports. 
Last week a train of steel rails from the Cammell and Wilson 
Works at Dronfield came to grief near Gainsborough, owing to 
the breaking of a draw bar, which caused the rails on the wagons 
to break loose and oe up the permanent way in a destructive 
manner. Hardly anything surpasses steel rails in doing damage 
when once they have got loose on a moving There is some 
little prospect of the steel rail mills continuing fairly well employed, 
inasmuch as lots of greater or less size are requ by the Bradin 

Harbour Commissioners, the North-Eastern, the London an 

North-Western, the Midland, for doubling purposes, and by 
the Great Northern, for the Derbyshire and Leicestershire exten- 


sions. 

In the railway spring trade the principal local employers have 
given all their fitters fourteen dupe’ nethiet, terminating the men’s 
engagements, This is, I understand, preliminary to a reduction in 
the rates of payment of about 10 per cent. The men are all on 
piecework at prices ranging from 2s. 9d. to 3s. 3d. per cwt., 
according to the class of the work. The creditors of Messrs. 
G. W. Dyson and G. E. Hodgkinson, trading as steel forgers and 
rollers, under the firm of G. W. Dyson and Co., Tinsley, Sheffield, 
met here on Monday, the statement of accounts presented showing 
the liabilities of the firm to be £17,345, and the assets £11,762. In 
the wig estates the liabilities were rather smaller. The meeting 
decided to accept a composition of 8s. in the pound. Last week— 
and not previously, as some of the local newspapers have stated — 
the Midland Railway Company gave out an order to Messrs. Dubs 
and Co., of Glasgow, for twenty — locomotives for the Scotch 
passenger traffic, at £250) each. he same firm have previously 
made locomotives for the Midland ey oe For this lo: there 
was a sharp competition on the part of Sheffield, Leeds, and Lan- 
cashire firms, but, as stated, the contract was placed elsewhere. I 
am glad to state, however, that the Yorkshire Engine Company, 
Sheffield, has obtained an order from the Indian States Railway 
Company for twenty six locomotives, which are way te in hand 
at once. Most of the engineering establishments have latterly 
been very quietly engaged. 

In fuel there is no particular movement, save, as already stated, 
that house coal is selling more freely, Coke is neglected, and is 
= nominal at 14s. to 17s. 6d. per ton delivered. The men at 

undhill Colliery have applied for an advance of wages—which 
they are hardly likely to-obtain under present circumstances. 








NOTES FROM SCOTLAND. - 
(From our own Correspondent.) 

AFTER a long-continued period of unexampled dulness in the 
iron trade, it would now seem as if we were at last entering upon 
better times. During the first few days there has been a decided 
improvement in the market, and an extensive business has been 
done in all kinds of iron at prices which have been steadily ad- 
vancing. Something like energy attends the manufacture of pigs, 
and makers have no hesitation in gn their stocks, while 
the quantity under warrant in Messrs. Connal and Co.’s Glasgow 
Stores continues to increase, Prices of raw iron have very — 
increased, but as yet the export trade has not been much affected, 
the returns in that department being low. It is expected, how- 
ever, that in the course of a week or two they will be considerably 
larger. 

he warrant market has been on most days exceedingly active. 
On Friday it was steady, with business at 56s. 94. cash, and 56s. 
1041. one month open. Monday’s market was rather quieter at the 
commencement, but it improved as the day advanced Business 
opened in the morning at 56s. 8d., and became active in the after- 
noon at the prices of Friday. The tone was very strong on 
Tuesday, and « marked advance took place in prices, business being 
done at 57s. 14d. eash, and 47s. 3d. one month opened and fixed. 
On Wednesday the market continued very strong, with a large 
business at 57s. 6d. cash and 57s. 7d. half-month open. To-da 
(Thursday) the market was active and very strong, at 57s, 3d. cas 
and 57s, 4d. half-month open, 

A general advance of 1s, per ton has taken place in makers’ iron, 
and the tendency continues upward. The advance has been more 
general over all the brands than has been the case for a long time 
previously Gm.b., Nos. 1 and 3 advanced 1s.; Gartsherrie, Nos. 
1 and 3, 1s.; Coltness, No. 1, 1s., No. 3, 23.; Summerlee, Nos. 1 
and 3. 1s.; Langloan, Nos. 1 and 3, 1s.; Cambroe, Nos. 1 and 3, 
1s.; Monkland, No 1, 6d., No. 3, 1s.; Clyde, Nos. 1 and 3, 1s. ; 
Govan, Nos. 1 and 3, 6d.; Calder, No. 1, 1s., No. 3, 6d.; Glengar- 
nock, Nos. 1 and 3, 1s.; Eglinton. No. 1, 1s., No. 3, 6d.; Dal- 
mellington, No. 1, 6d., No. 3, 1s.; Kinneil, Nos. 1 and 3, 6d 

The shipments of pig iron from Scotch ports for the week ending 
the 23rd inst. amounted to 9727 tons, showing a decrease of 437 as 
compared with those of the co nding week of last year. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
5850 tons, or 3070 more than in the corresponding week of last 


year. 
Encow toms of activity have begun to manifest them- 
selves pag omy oon eon of ‘the manufactured iron trade. 
Several of the sheet and plate mills have large orders on hand, and 
nearly all the malleable works have a fair share of employment. 
The locomotive engineering trade of Glasgow, which has been 
active during the greater of the summer, remains so; and one 
of the local firms, that of Messrs. Dubs and Co., have just con- 
tracted to supply twenty new passenger engines at a cost of £2500 
each, to the Midland Railway Company, to be employed in con- 
ducting the Scotch express service between London and Glasgow. 
The pipe-making trade is also very busy, and fresh orders are being 
placed almost hy aye In the genera a a better 
state of things is also Pp sear | to appear, but the improvement 
among them is slow, and some of our largest works are not employ- 
ing more than half the hands they did three years ago. The hard- 
ware trade is exceedingly busy in Glasgow just now, on account of 
the agen of work in the building trade, and the pressing 
forward of houses towards completion against the November 
term. Last week’s foreign shipments of iron manufactures from 
the Clyde embraced £6300 worth of steel rails for Brisbane; £4621 
castings and £1717 ht iron for Cape Town; 20 
machinery to Calcutta; machinery and castings to the 
Mediterranean; and to other places, £1500 machinery, $800 
castings, £1300 ht iron, e4d5 malleable iron, £660 galvanised 
iron, and £900 miscellaneous. 

The shipping department of the coal trade in the West of Scot- 
land continues dull, but household sorts are in good request. 
Should the improvement in the iron trade be of a permanent 
nature, we shall very soon have a revival in the coal trade also. 
Prices remain unchanged. In the eastern mining counties there is 
a fair coasting and continental trade at the various ports, but the 





small deman:! for steam coals renders the home trade dull. It is 
freely asserted, that on account of prices being so low, many 
collieries are working without ng 

The half-yearly meeting of the Maryhill Miners’ Association was 
held in Glasgow on the 21st inst. Mr, Binnie, the president, 





as 
t in order to save the funds. This proposal was put to 
e vote, when it was decided by o iaatealiee of two to retain 
Mr. Hughes’ services. proposal 
should be split up into sections, each district taking 
its own portion of the funds, but it was rejected on the groun 
that it would weaken the position of the men. 
It may be interesting to notice that the recent strike of joiners 
in Glasgow cost the trade society upwards of £400. 
The enguin, the last. of six gunboats built for the Admiralty 
by Messrs. pr and Sons, of G w, has sailed from the Clyde. 
She is a vessel of 1020 tons, with eagines of 350-horse power. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE successive failures in the North of England amongst the 
ironmasters are cited by some of our trading men in Wales as 
strong proofs of the unwise rivalry which has existed between the 
North of England and South Wales, and which has led, quite as 
much as the injurious action of labour movements, to the deprecia- 
tion in the market rate of iron. Now, it is said, the result of that 
competition is telling, and while we in Wales have been obliged 
to close our works for a time until things get better, those in the 
North have gone to the wall. 

It seems rather an unkind view to take, but there is undoubtedly 
some de; of truth in it, and the public are no sympathisers. If 
rival tradesmen sell under prime cost and are ruined, the public 
ta nares long as they keep open, and deride them afterwards for 

eir folly. 

An influential coalowner and proprietor of an extensive tin 
plate works in the district remarked this week to me that 
the coalowners of Wales were acting quite as absurdly as 
rival iron manufacturers. The eagerness to turn out the largest 
jeg of coal was becoming a passion, and the finest varieties of 

elsh coals, notably the four-foot steam, the No. 3 Rhondda, and 
the Mynyddyslwyn, were being rapidly worke:l out when prices 
were ata minimum. With all deference to Bentham, it was his 
impression that the exercise of judicious restraint on the output by 
the members of the Coalowners’ Union would soon rally prices. The 
prices now prevailing are little altered from our last quotations. Any 
quality of steam-coal now can be had for 8s, 3d. at port, and the 
very best four feet is selling at pit for 7s. 6d. per ton, Small steam 
is quoted variously from 1s. 7d. to 2s. 6d., and small binding coal 
suitable for smithies or for ironworks at 2s, 6d. at pit. Smail 
steam seems to be rapidly descending to the old level of a few 
Lamy ago, when it could be purchased at almost any place at |s. 
per ton. 

A contemporary has expressed surprise at the fact that Cyfarthfa 
trucks go to Rhymney ironworks for pig. Ibelieve I am not out of 
book in stating that more pig iron comes to Wales from Middles- 
brough than is now sent out of the district. The tia plate manu- 
facturers always like a tolerable percent of Middlesbrough pig, 
with home pig made of hematite ore, such as that turned out now 
very freely from the Treforest steel and ironworks. At this place 
two furnaces are now going, and the yield is about 250 tons each 
per week. In tin plate at present there is excessive competition, 
and sales are effected at prices which can leave no margin of profit. 
I have heard of a large contract concluded at 19s. 3d. per box, coke 
plates. Business at 19s. 6d. can be readily transacted, but for a 
good article, such as is turned out, for instance, at the tin plate 
works at Trefo’ 19s, 3d. is remarkably low. Inferior brands in 
the western part of Wales can be had at very little over 18s. 

The total shipment of iron last week from the Welsh was 
a little over 6000 tons, to Cronstadt, Taganrog, Huelva, Palermo, 
Salonica, Holland, and Gothenberg. 

I cannot report favourably of iron prospects. Some little more 
life is discernible, but nothing sufficiently matured to warrant 
notice. Rumours are prevalent of ch and amongst the 
rumours there is one relative to Cyfarthfa, but this I believe to be 
premature. Mr. Crawshay has been Jong occupied in the improve- 
ment of his collieries. The late:t machinery has been put in, and 
the works opened out to their fullest capacity, besides which the 
ventilating arrangements hive been supplemented. The result is 
that Cyfarthfa will now turn out a much larger quantity of the 
best steam coal than has hitherto been done, and be in a better 
position to meet the demand. 

Notice has been issued at most, if not all, of the tin-plate works, 
which will fall due in a few days, when a reduction is to be 
enforced. Several collieries are also on notice, and amongst these 
Neville, Druce and Co., and Mason and Elkington. It is the inten- 
tion of the first-named firm to close one of their collieries perma- 
nently, and a reduction must be accepted before their other colliery 
is carried on. 

The Ebbw Vale Company are determined on — enterprise, 
even though times are dull. Eleven cargoes of iron ore came to 
them one day this week, per ship. 

An appeal has just been published to the colliers of Glamorgan 
and Carmarthen to unite for unionist an 0m and an important 
meeting is called for October 10th at A re. 

There has been a considerable falling off in the traffic returns 
of the various railways, notwithstanding the large coal trade that 
is being done. In comparison with the corresponding weeks of 
last year the Taff Vale Railway shows a loss of £441, Penarth 
£233, and Rhymney Railway £458. 

Though there are no less than three collieries closed on the route 
of the South Wales mineral railway, so active is the Glyncorr 
Company that their traffic has made up for all deficiencies, an 
put the railway in a prosperous condition. 








PRICES CURRENT OF IRON AND STEEL. A 
Tue follo are corrected up to last night, bat it 
borne in pater Lego many cases makers are ved to quote different 
terms for special contracts. It is obviously impossible to specify these cases 
and terms, or to give more than the market quotations and maxers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG [RON AND PUDDLED BARBS. 
& 8. 





ties Sirs Glengarnock—No. 1 44% 
.m.D.—No. 1. oe oe —No. ee 
0. 3 se of 215 6 No.3 « 217 6 
Gartsherrie—No. 1 eo 8 & 6 Eglinton—No.1 .. « 217 0 
No.8 .. 217 0 No.8 .. o 215 6 
Coltness.—No.1 .. o 8 1 6| Dalmellington—No.1.. 216 6 
No. 8° «6 « 218 0 No.8... 215 0 
nee 3 ee : s 4 At Ardrossan. 
‘0. ee 
Langloan—No.1.. :. 8.6 0) GurmoWe te ots 
No.8... oo 217 0 ® At Grangemouth. 
Carnbroe —No. 1 se « 219 6 
No.8 sc o 216 0 Shotts—No.1.. .. « & 5 6 
Monkland—No.1.. « 217 6 No.8.. oc o 217 0 
ommei 8e 8 Kionel-Ne tl. .. 218 0 
Cha; I—No. 1 «se oe 8 0. ee 
” No.3... «© 0 0 0 No. 8 eo of 314 6 
Clyde & Gutr~™ H : 3 § At Bo'ness. 
' 0. 
The above at 7, CLEVELAND—Prices at works— 
No. 3 ine: ce co -oe ec $ 9 6 
” No.3 oc ae co cece ST 6 
Govan—No. 1.0 «- o¢ 217 6} No.8... oe oo o6 of 2 5 6 
oe « 215 6| No. 4, foun oc, ceo 2 4 0 
At Broomieclaw. se forge oo 48 6 ; ; ; 
Calder—No. 1.. oo 8 6 O eee ios 
Wa Sie. 8's White ao ct és. ee 2 1-0 
At ee ee ee ee 0 0 @ 
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+ ay NE 











Botcxow, V. & Co.’s agin sok. for No. 1, 
£2 188; No. 8, £2 8s. 6d; No. 4 foundry, £2 8s ; we ee as 
a 8. 
Fong: (at works) —. os ee Bees 6 8 
Sent natin Got ets) ee oe 2 2 600000 
Best native ore (at « 215 0t00 0 0 
Both, Da’ delivered in Aberdare. 
Dersysuine —No. 1, at oo §«=6 ow 214 OC 217 6 
Seuneen, Gaal he —No. 3 316 $ te 217 ° 
2 M4 » Nos 215 0t00 0 0 
K . Messelmoun”.. ..” .. .. 510 Oto0 0 0 
gi iis, 04; No. &, £2 ta; No 4 Forge, &f 423° B Thormaby” No. & 
; No. ; No. H 
eS oe +E 
Millom * Bessemer 2cNe 1 ie ven, 00.28 @ 
Mea.Beo co cf cf co 810.6 
_—s” ee oe ee oe ; : : 
Rie te con svat Se 
No 5 Ad ee * - oe 8 7 6 
Mottled oe oe ee oe oe os oe. 00600 
White .. - oo oe oe on - 000 
Maryport Hematite—No.1 .. oo oo oo i eo: 2° 6 
0.2 os oe oe oe eo 876 
No.3 .. oe ee os - 850 
No.4 os ee ee Pr ee 840 
0.5 os ee ee ee 8406 
Mottled and white.. oe. oe eo oo . 840 
“* Bessemer ”"—No. ee oe ee ee oe 810 0 
No. ae ee oe a - 876 
No. ee ee oe oe ee 850 
Watrs.—At works .. oo oe ~~ £5 5 Oto 510 0 
‘ACTURED IRON. 
Ship Plates— 
Seeman & Eneweas Co. beck OG Gin: Seat « 910 0 
Gxascow, f.0. . ° ee eo £71 Od. to8 0 0 
Muippvessr0’, at w: £7 Ss. Od to710 O 
Fox, Heap, ew! ‘at fms, cash less 2})— 
Ship or bri tet one A) oe os oe o se 8 
Mastpates(_- 4) ie Stee <cicdape Tce dati ee 
Boiler Plates— 
“ WARRINGTON, _ week ahem oe oe - 000 
. best best so a. ee ee 
Do. treble best 13 0 


of haished | 


0 
cent. discount for cash. The Pearson and Knowles Co. ’s prices 
iron include delivery at station in Liverpool, Manchester, or 


beg a in lets of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and upwards. 


Bow.ine & Low Moor, terms in each case 2} dis. for cash in pay- 


ment of monthly accounts, or 14 

months’ The Low 
at 10s.; Liverpool, 7s. 6d; 

Under 2} cwt. each 

23 cwt. and under 8 owt 

8c 

3} 


g 


Plates a gee eng | 6ft. wide, 2s. "Os. per ew. extra. 


taper, extra per 


aliens 
WOAWOHDAL 


Dt et et bt et et 


cent. dis. for cash in lieu 
‘oor Co. deliver in London 


ooooooocn 


Hammered and 
pease pions, one all plates Gating trom a squese farm ox saguier 


Tavion Br non ——. a 6d. per cwt. less; their terms as 
Bowling an 


Low Moor. 
ee, best, to 5 cwt. 


Dag in — ng and to 


$0 superficial feet, per ton at works . oe 11 0 
best ° o oe oe ee 12 0 
Best best best, to 4 cwt. oe e ee - M40 
Gpecial,toScwt .. .. se cc cc oo WO 
Usual extras for overweight, sketches, &c. 
Barrows & Sons: 
Best, per ton short, at works .. oe oe eo 140 
Best best oe oe oe oe ee o « 15 0 
+e ee ee - oe oe oe 2 5 
Barrows & Sons 
B.B.H. Bloomfield plates .. oe oe ee - li Oo 
» Best plates ‘ Be ee seg ape ee ee 
» Best t plates baie? ae hes “gs 1D 
CLEVELAND oo ee oe «- £8 Os to 8 5 
Fox, Heap, & Co. (at works, cash less 24)— 
Boiler shell plates (s 514.00) a a we OS 
AA 
Flanging plates (poTLER) << * «+ 10 5 
Do., special quality (AAA) o o. - MO 
Waxes, at Aberdare—Coke plates .. oe - ee 20 0 
Guascew, f.0.b. .. oe oe oo o £8 Os.to 810 
Angle Iron— 
Bow ic & Low Moor (terms as above)... per £4 
Land T iron, not exceeding ten united inches .. 14 
For each additional inch extra per cwt., 1s. 
“* Warnrinoton "—less 24 per cent. for eash—from 1 8 0 
by 1 by 3 to 34 by 34, perton .. ee o 
Best boiler do., per ton oe e 810 
Wuitwe  & Co. (less 2 discount) per ton os as « 
t oe. o- oe oe eo 8 0 
Best best boiler’ ee 910 
mei — ” (at “ ® works) up to eight ‘united inches 9 15 
oe o « 1 5 
Best best _ eo ll 5 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. - 10m. 20s. extra. 
CLEVELAND .. - £610to 7 0 
Fart or DuDLEY (terms as below) :— 
“Round Oak,” not exceeding 8in. wide—Single best 11 10 
” ” ” ” ble » 608 13 0 
” » ” ” Treble » o 15 0 
Grascew, f.0.b. .. ee ee ee « £7 Os. to 710 
ABERDARE ee o oe o «- 70 to 00 
Bar Iron— 
wiinc, Low Moor, & TayLor Bros. (terms as above). 
perewt. £5. 
Flat, round, or square, to Be cwt. ee ee eo 10 
Do., "8h to 5 ewt. oe ee oe * eo 12 
Do., 5cwt. and upwards .. oe ee oe <a 
Flats—1lin. by gin. and upwards.. eo ee - 10 
» under gin. thick to _ ee oe o eo 123 
» under jin. tojin . ory ee oe eo 18 
. underjin .. in: oo 
For cach a. less than ljin. wide extra, 10s, per ton. 
in. and ee o oo - 10 
»  7-16in. ae Ge ag 
fin. and sidin. eo 8 we oo ee ee 15 
“ oe ee ee oe se 
Roun in. and upwards ae. 06 - “ay! 2:2 
ue 9-l6in. and fin. .. o oe o - 18 
= 7-16in. and gin. .. a e e eo 15 
a be; AON edhe les poey A © 
hen oe oe eo 19 
Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 2 
Best bars and rods, extra’ per cwt., 3s. 
“* Monmoor,” at the works, per ton— £8. 
Bars, jin. to 3in. round and square, or to Gin. flat .. 8 15 
Best - 9 » ” ee 915 
Best best 9 50 ee 1015 
Rivet iron, usual sizes. oe ee e e- 1015 
Best best o oe oe oe ee - e 1115 
Usual extras, 
Guascow, f.o. £7 Os. to 710 
Barrows & a at works, per ton short : 
B.B.H. bars eo oo ee eo 9 0 
~ best angle tron Saat - lO 
All other descrip’ ns n proportion, 
Ear or Dup.ey, 2} dis., f.0.b., at Round 
* Roun d Oak,” rounds up to 3in. .. ee ee ee 912 
aN fe ms Single best oe e- ll 6 
a ne a  - awe 
” o - M10 
Rivet iron—Single best’ .. oe ee ee ee 12 0 
Treble ,, 15 10 
On te orders of less than 5 ewt. per ton extra, 10s, 
Wags, at College Works, Cardiff—Coke bara, best .. 7 10 
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gy eee ofl rote ie tiok and eats 
and from jin. to 3in., best .. a nae e 
Do., treble oe Delivery p i ti 1010 0 
eae 
Warrtwett & Co., f.0.b, (2) dis. for cash), per ton— 
quality - ee oe - ory ee ee 610 0 
Best » oe * oe oe - oe oe 700 
Rivet fron .. op tare. a 
“Set “Thornaby”. -. 2 - oa eee 
ee o oe = : 4 
sine Troog , f.0.b. Cardiff or Newport 617 6 
"Rot Fin meni eo 615 0 
_  , ~ e - 515 0 
£a4a 
eee 9 Soe eae ste 1010 0 
Den bes best. - ee ee oe or « 1 0 
Do., best best on 00. 20 ee » re © 
sual extras. 
Barrows & Sons— 
B.B.H. . ee ee ee ee oe ee ll 0 0 
” oe oe oe oe oe «. 1210 0 
best best do.. oe oe o ~- 10 0 
E.P. "2 W. Baxpwix, at works ra 
“Severn "—Singles w.g. oe ee oe 
“Wilden” ,, ns Be ani - oc wf ee 
“4 a. oe os. pete © 
xd 7 ee ae 8s ee ES 
re aa ee 0.0 ay 
we oe TE? ok le ce > eee ® 
ees eine. Mes 
Trebles to 27 w.g. esate. 
Charcoal Tin—Best “ “EP and WB per ewt... 118 9 
Coke Tin—“‘ Stour” 160 
Messrs, Baldwin's terms are 2} dis. for cash on 10th of the the month 
following delivery. 
Pearson & Know es Co. (terms as above)— £8. 4. 
“ Dallam”—Singles, to20w.g. . perton 1010 0 
Best, 10s.; best best, 30s. per ton extra, 
CrowTHER Bros. & Morcan (at works)— £484. 
Coke Tin—Singles, to 20w.g.,to 120in. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in, eo 170 
Trebles, to 26 w.g., to 84in. by 33in... - 119 0 
Geet See as above e ee wo 200 
Doubles » - oe oe om 20 
Trebles pe os oe oe eos 2 B® 
Do. Best singles, as above eo oe o- 250 
Best doubles __,, oe ee o - ; : 


Best trebles 
Terms, 2} dis for cash on 10th of the month, “Orders of 2 tons 
ipwards, for t free in 10 cwt. cases. 
J. pom rs a delivered in London, 2} dis. for cash— £84 





C8 oe es oe oy a . « 1110 0 
Trebles ee ee eo 13 0 0 
WatEs—Treforest Tin-plate Works— 
Charcoal tin tin (at Cardiff), per cwt. +. £019 6 at works. 
wy 1 | mcmeeligaas el a cain eae 
Lydne: oon Ic.. ee 
” oe oe oe - 110t 000 
Coke tin oo ee o - 10 6t0 000 
ee a ee oe - 018 6to 019 6 
Engine lron— 
* KrrxsTact Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per ton. 
£58 &8 
Rounds, from }in. to 6in. diameter .. «» 20 Oto 22 0 
Squares, from 4in. to"Sin. 20 Oto 2h 0 
Drawn hammered bars, as above, per ton extra 106 
Rivet iron ° oe oe oy --» 20 0 to 22 0 
Angle iron, 1}in. to 4in. ee « 20 Oto 0 0 
Forgings—Plain shafts under Bewt. .. eo 20 Oto 0 0 
oe »  lOcwt wo «28 Oto 0 0 
2 a 20 cwt. .. os 2% Oto 0 0 
7 » BS0cwh .. eo 30 Oto 0 O 
40 cwt. 34 Ote 0 0 
Plain shafts, ‘above 30 ewt., prices according 
to weight and dimensions, 
Piston rods, under Scwt. .. ee o- 22 Oto 0 0 
a ne ae. ..00::. <9... exile 420.0. 6 
20cwt. . «- « 380 Oto 0 0 
Cranks, under 5ewt. ., ee oe « 27 0to 0 0 
Minty heer ee 
” = l5cwt. .. o- eo 3% Oto 0 0 
a 4 2ewt. oe oe e- 387 Otc 0 0 
under fo oe ee e = Oto @ 0 
10 cw Otc 0 0 
”’all othe =. onl and weight, 


Wire— 
Warrecross Wire & Inox > ; — sagen in Liverpool. Terms 2} dis. 


or . 
'W drawn telegraph, in long lengths, 
Best best Ww galvanised per ton 


oe oe £8. 4, 
Oto 6 ee ee ee ee oo ee ee 17 5 O 
7Tto 8 oe oe oe oe oe ee — Fe | 
9 o oe o ee oe oe o 1900 
10 oe oe o oe o o oe 1915 0 
ll o oe oe .. o eo ee 20 5 0 
12 ee ee +. oe oe oo «+ 215 0 

Best annealed drawn fencing per ton 
Oto 6 oe oe oe ee ee ee « 1110 0 
7 ee ee oe ee oe ee eo 12 56 0 
8 ee oe ee oe ee oo - 100 
9 oe oe oe oe oe oe -- 1310 0 
10 oe oe . - oo ee « 1410 0 
ll ee oe o oe . «. 14500 
8 Di in boiled oil Lo ee 

pping n 0} 5s. por ton ex 

Best galvanised do. per ton 
0 to 6 oe ee ee ee ee ee -- 1510 0 
oe oe o oe ee oe - 14650 
8 oo ee e- ee ee oo « 17 00 

Tue Pearson & Know es Co. 

**Dallam ” fencing, Nos 0to4,B.W.G. .. e 810 0 


Ryanps Broruers, Limited, Warrington—Prices of iron wire, 
&e., delivered free in Liverpool : 


Best = iron wire, bright or annealed— 
Per bundle of 63 Ib. 7/660 7/9 8M 8/8 kf 9/0 9/3 
Nos. 0to6. 7. 8. 9. 10. 11. 12. 
Per bundle of 63 Ib. eo 96 100 10/6 11/7 12/0 12/9 13/6 
Nos. 13. 14. 15. 16. 17. 18. 19. 
Per bundle of 60 Ib. 14/6 15/6 “A 
Vos. ee 4 


Best best drawn killed galvanised IES wire (joined in half 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 


Nos. 0 to6 £17 5 0 perton.|No. 10 .. £1915 0 per ton. 
7 8 £18 5 0 ” ~ £20 ; 4 - 
£19 0 0 £21 
Terms ot payment, 2} per cent. for ep ‘on “loth of am following 
delivery. 
Nail Rods—G.ascow, f.o.b. ‘ oo 6=0Cl wei TS HOB O 
CLEVELAND .. os oe oe €1l5to7 0 


Nails— 
Wnuirecross Wire & Iron Co. 
a Nails, or Points de Ps _ per 112 1b. :— 
8 10 1 13 4 15 16 17. «18 
Wo uy 15/6 16/3 17/0 17/9 18, 9 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in casks 1s, per cwt. extra, 


Rails—G.asoow, f.o.b. 


a) oo owe eo 7 Oto8 0 
CLEVELAND ee -- 6 Oto6 5 
WaLes—Tredegar Tron Company oe « 6 5t0610 

f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
port) .. ee - se 6 0 to 6 7/6 
For colliery sidings (works) - 5 0t00 0 
New and perfect sapaeeg ~~ 
rail (at works) 512 6 
Bridge rails to 30 lb, ‘per yard run 
(at works 6 0 0 
Fishplates (at Works), any section 7 10 to 7 12/6 
Railway Chairs—G.ascow, f.0.b. oe =e 4 0 t0 410 
Pipes—Giascow,f.0.b... « ef oF e« 6 O07 5 
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PRICES CURRENT OF MISCELLANEOUS METALS. 
Copper— 


£84 
Chili bars .. ee ee ee oe ee per ton oe {ta = 4 
B.8. ingots - . o- ee oe oe «- 7710 0 
Tough cakes or bars .. oo. 28 othe. cee 
Biralts se ts te ce weno we wo ft a 
7600 
British 11 ss ee oe ewe we fe 
Best English soft pig 1 50 
“Sar” 6s cc ek. oe ee ee 
Antimony— 
Regulus star a ee oe ee ee ee of § ; 4 
Sgaiter— 
e J ee ee ee oe oe eo 22 15 0 
English oe oe ee oe oe oo 5% 4 
Quicksilver .. .. « «  perbottle ..{ § 0 2? 
Phosphor Bronze—Bearing metal perton .- .. 112 0 0 
er alloys oe ee £120 to 140 0 O 
Castings according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 
Zinc Sheets, for paper glazing (polished)— 
Ist quality (per ewt.), from ~ ae ) ee « 41s. to 478, 
Sia ee oe ee ee ee ee «» 358. 6d, 
gravers oe 878. 


a. ‘Danae, “Cologne and London. 


PRICES CURBENT o COAL, COKE, » OXI, &c. 
ke— sd. £8. 8. d. 
Cleveland, at works 9 10 0..0 ts 0| London—Best « 0 00. 4 00 
Derbyshire .. + 018°0..0 00 Other sorts .. 0196..1 09 
° oe ° 9 6..0 106 South Yor! At the pits— 
Best Rhondca— Best «+ 0120..0160 
o. 3 0 12 0..0 13 6 Converting .. 0 90..0 110 
Gas coke at works 0 66..0 00 s+ of 0 80..0 50 
Sheffield .. .. 0150..6 00 Wales, allat pit. 0 00..0 00 
Coals, ye ad 8 ess 2}).. 0 60..0 73 
Birmingham .. 018 0..0 156 House .. o« 0 66.070 
South Dur! « © 56..0106 8: « 0 17..0 22 
Derbyshire— Do. bituminous 0 20..0 26 
Best (at pits).. 0140..0160|Lard .. .. .. 64 00..0 00 
ead 4 eo : . a 00 Oi, tun— 
ersorts .. +0110 eal, pale.. .. 84100,.0 00 
Slack .. o 0 80..0 50 Brown .. .. 2910 0..39100 
Yel. to +» 81 00..883 00 
Glasgow—At the pits— Linseed 24 5 0..976 
aaa ania 0 70..0 90 Olive, Gallipolt .. 0 00..0 00 
» 0 58..0 68 Spanish .. .. 0 00..0 00 
Bplint » 0 56..0 76] Palm is na 00..0 00 
Dross 9 0 09. 80 Rangoon 
(Cc. Price and 0 36..0 00 
yor Raped Beak 
ousehold, per seed, Engl. 
Dh ewt, dolpd, $9 18 8..0 15 9 Miles. 2. 488 5 0..88100 
Do., _Thalaaale, | g 80099 Forel pa +. 36 te we +e 
a ore’ 2 oe -. 8900 
a oo ef 0 80..0 89 FY o * 00..0 00 
oR Se 4 Sa 5 mnt -- 0 00.20 00 
ishaw ee oe 6 e, South 
thy .. .. 0136..0139 2 § 54 10 02.85 0 0 
eo oc 29 00..8000 
Lancashire (Wigan pit prices)— Eu IL . Fish « 2 00..000 
Arle ee 0100..0 110 Yellow .. .. 82 00..3400 
_— a 4 hee 90 teller . -- 30 00..5400 
rnace oe 0 70 it. Petersbu’ 
Burgy «+ +. 0 56..0 60 C., new ©’ 52 15 0..58 0 0 
ee ef 0 36..0 46 ee ce oe 50 0 0..51 0 








PRICES CURRENT OF TIMBER. 




















































1876. 1876, 
Per Load of 50 cubic feet. 48. £5./ Per Petersburg standard. 44 4 5, 
Baltic Fir Timber— || Deals, &c. =; pda 

Riga... + 310 4 5)| Quebec, 9 0 illo 

Dantaic and Memel, crow: » 40 510) +» 19 0 2310 

Best middling........ 3 5 410 - uw 141 

Good do, and2nd.... 3 0 40 + 810 ll & 

Common middli + 215 3 0 *-lboho 

Undersized .... - 213 915) 810 9p 

oo - 2 5 910) . 715 8 & 

Btettin .....6005 + 3 0 810) Bt. John's spruce 710 #319 
Swedish seeseees + 210 216 yo Scotia and Prince Ed- 

. A Sees : He 215 a Isle, spruce... - ™ o 810 
jwedish and Norway Lee 26 nied &pieek ine planks... 14 
Baltic Oak Timber— | Pan cae oF ip ’ " 
Memel crown «+ -00+-sseeeee- 510 8 ©|| Memel, crown. ° 

Ribbaiseskavenss O04 61 Brack 5 0 
Danizic and «-e» 510 8 @|| Odessa, crown 00 
Brack & unsquared 5 @ 6 0|| Dantzic, Piet, sd tambo Ibs 0160 6 
American | Canadian, standard pi - 8 0 Sl 
Red pine for yardsand spars .. 410 5 0) Do, per 1200 
Mixed and buliding.. 3lo 4 0) a, PUNCHEON ....666 + 2093 oO 
Yellow pine, large 5 © 510|| Bosnia, single barrel + 910 s1 0 
Waney board ° - 49 : 0} gg etn) hy 
. 0 , crown (Eng, and Dutch; : 
+ 80 815) Brack ....+5 ‘ % re 
» 40 510 - on eH 510 
+ lv 6 0| ck . 315 45 
+ 607 @) Leattusood, per cui athorn = 
7 $088! Petersburg . 910 1010 
su ty Riga, Dantsic, | ‘Memel, he. : 7lo 80 
. 910 215|| Mahogany and Furniture Woode= 
410 5 6) Per superficial foo. a ds, d 
+ 710 810|| Mahogany, Honduras, cargoay,0 4 9 6 
+ 8 Oly 0} Mexican, do. -0405 
+ 20 3 @} Tal » do... 20506 
-l om o Ouba, do, ... “0609 
80 9 0| St. Domingo, do.....0 6 9 9 
veces © O 7 W| St. Domingo, -1019 
Deuls, &c., per Petersburg Standard— |] Oedlar, CubO....++cecseveeenee 040 4 
Archangel, ral eoceseee 16 016 10) Honduras, Mexican, &.. 0 4 0 44 
2nd do.....+ 14 0 Pencil ....... ~020 4 
Petersbrary yellow. + » 17 ©|| Walnut, Italian.. + 0 430 3 
Wyburg, do. a + 1110 12 10) Black Sea ~@3 04 
Petersburg, -9 101 @} Canfidian G304 
ay 4 ae 13 014 Maple, bird’seye ..... “059098 
deals, best serseseees 6 1410 Batinwood, 5t, Domingo 010 1 3 
Norway deals, other soris.. 8 ¢lllo Per ton, 4% £6. 
Battens, all sorts.. Satinwood, Bahama ..... 70958 
Swedish deals, mixed ee 140 20 6 
3rd... 122 0 18 6 
Ini 0 Tulip wood., 151) 20 0 
Battens 30s, Zebra wood, Bvasil . » WOR o 
Finland deals, 1st . - 111013 0 Puerto Cabello... 619 150 
Battens cosssesee 9 O12 20] Lignum Vite, C. St-Domingo 601080 
Handaawn denis seer 710 8 10) Ebony, Cey! 120 MO 
7 0 8 0} 12 0 160 
Dantzig crown ack “dea, er || Oocus wood, Cuba ., 608 6 
40ft, 3: * 1 o 112|| Boxwood, Turkey .......... 60 20 0 
- « O 1 2) 
Per Petersburg standard, | ad. ad 
Quebec, ist bright pine...... 20 25 10 | Lancewood spars, each, fresh 10 0 20 0 
fad 1310 1515) Do., ordinary tofair.... 39 4 0 











THROAT IRRITATION.—The throat and windpipe are ial, 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For thee 
symptoms use glycerine in the form of jujubes. Glycerine, in these 
agreeable confections, being in Oe of woking to the glands at the 
moment they are oe by the act of sucking, becomes actively 
healing. den onl peo he 6d. and is. boxes (by awed .- ‘Thee 
labelled ps & Co., Homeopathi NP sack hread- 





aoa ai “a 170, Piccadilly.” 
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THE 80-TON GUN AT SHOEBURYNESS. 

Tue trial of the 80-ton gun, which is now being con- 
ducted at Shoeburyness, is generally looked upon as one 
for range and accuracy. It is more than this. The gun 
is now for the first time firing its service projectiles. It is 
very important, without question, to ascertain whether the 
proportions of bore and projectile are just, and whether 
we get a desirable and accurately shooting piece like the 
38-ton gun, or whether we unhappily fall short of what 
might be expected, as in the case of the 35-ton gun. It is, 
however, equally important to test the powers of the = 
jectiles. The introduction of the gas checks now attached 
to the base of heavy progenies has entirely changed the 
conditions governing the strain that falls on a projectile. 
With the windage formerly allowed, the projectile was 
subjected to a very great pressure of the gas, which escaped 
past its sides and acted externally against its walls, and 
which had the effect of pinching it, especially 
about the centre, while the head and base, 
being better supported, and standing up 
against the pressure of the gas, the shell is 
made to assume a slightly dumb-bell or hour- 
glass form. For example, a fired 9in. shell 
was found to have a diameter of 8'9in. at 
the head and 8'92in. at the base, while in 
the centre it was only 8°55in., the original 
diameter of the shell being 8:92in. With a 
gas check the blow is limited to the base of 
the shot, past which the gas cannot escape, so 
that the sides cannot receive the pressure of 
the gas; consequently, the tendency of the 

rojectile is to set up, slightly increasing in 
its diameter. Where this takes place to a 
sufficient extent to come in contact with the 
sides of the bore, jamming occurs and rupture 
follows, the projectile being doubtless in a 
greatly weakened condition. Where sufficient 
windage is allowed, the chief matter to con- 
sider is whether the strength of the walls is 
sufficient to prevent injury from setting up, 
the projectile most likely to give way being 
the common shell, whose length is greatest 
and thickness of walls least. In the case of 
a specially long shell introduced for short 
ranges with the 7in. gun, termed the “ double 
shell,” it was found necessary to strengthen 
the walls of the shell by three longitudinal 
flanges, which formed strengthening buttresses 
to the sides. It was possible that some device 
of this kind might prove necessary in shells 
in which not only were the initial velocity 
and weight and inertia very great, but which 
were brought to the condition of the Arm- 
strong breech-loading projectiles by the absence 
of windage. The vent of the gun is in the 
axis of the piece, hence, to cause the powder 
to ignite well, a conical hollow is formed in the 
rear end of the charge by means of light 
basket work. 


The 80-ton gun had been landed at Shoe- 
buryness, without delay or difficulty, in the 
manner we explained in THE EncInzER of 
September 22nd. The boat Magog being 
brought into the desired position and the 
valves opened, she bottomed on the timbers 
prepared for her, and on the following morn- 
ing, the bows being opened, the rails on board 
and on shore were connected, and the gun 
and carriage hauled up into the firing position. 
The spot selected is not near the usual battery, 
but to the east of the barracks, the gun stand- 
ing on the shore at the bottom of the natural 
coast line, and firing up a new range which 
has been marked out. It will be necessary 
to embark and disembark the gun and carriage 
again in order to bring them to the position 
for plate firing, but no difficulty is anticipated 
in the operation. 


The gun fired from off its rails, recoiling 
along a comparatively level length of rail— 
the exact distance depending on the spot 
where it stood—then up an incline of 1 in 25. 
The magazine and shot depdt were at the top 
of the sea bank, which overhung the position 
of the gun, the cartridges and projectiles 
being brought down to the muzzle by means 
of a small truck running down a trestle line. 
The cartridges were each contained in a zinc 
cylinder, opening at both ends. The cartridge 
was entered in the bore by inserting the base 
end of the cylinder in the muzzle, into which 
it fitted readily, after removing the covers, 
when the charge could be pushed well into 
the bore and the cylinder removed. The 
a ae was then entered, and the ramming 

ome of charge and shell performed simul- 
taneously, as in the case of the 38-ton gun, 
either by hand rammer or by the chain-loading gear. On 
the first day, Wednesday, the 27th of September, the chain 
gear was employed, and on the following morning the 
hand rammer was used for the sake of comparing the ease 
with which the operation could be effected, ith the 
chain gear eleven men only were employed, with the hand 
rammer, &c., fifteen ; nevertheless the loading was generally 
er ig with the former in seven minutes, and with the 
atter in eight to ten minutes. Considering that the 
primary object of the chain rammer is to enable the gun 
to be loaded in a confined Lage such as a turret, it ought 
to be very satisfactory to Mr. Butter to find his design so 
effective as to compete in the open with the hand-loading. 
The latter, doubtless, is under unfavourable conditions, 
to a certain extent, because there is no means of obtaining 
such =P. to the heavy sponge and rammer staves as is 
supplied by the bar placed across the embrasure with the 
prea es u when hand-loaded. In this instance a stage is 
affo: by the loading truck, on which the men stand in 








hand-working, and to which the chain 
chain-loading. Firing on rails precludes the possibility of 
traversing. e gun was not, therefore, laid on a certain 
fixed spot, but a line taken by laying on some division of 
a scale fixed across the range at about 300 yards from the 
firing point. The laying was performed by means of a 
telescope sight, by which the gun could be elevated to the 
desired angle, in the true vertical plane, instead of in the 
plane of a tangent scale, which is liable to be slightly out 
of the vertical. 

u 


is fitted in 


The arrangements for firing the gun may be said to have 
been successful in all respects ; but the question has been 
raised, with apparent reason, why the practice should not 
be turned to still better account by taking the velocity of 
the projectile? The accuracy was certainly sufficient to 
have carried out anything that might have been wished 





in the first. The fifth round was intended to be one of 
the above series, but must be looked upon as exceptional, 
the sighting having got out of order, or the telesco 
having become loose. The range obtamed was 4800 yards, 
which cannot be properly grouped with the rest. The 
next two rounds were fired at 1 deg. elevation. The 
ranges obtained were 1096 and 1080 yards.. 

On Thursday this firing was continued. The gun and 
its arrangements stood as in the preceding experiment, 
except that, a number of windows in the village having 
been broken by the concussion, it was deemed advisable to 
raise a screen of sand bags, &c. The firing at 1 deg. 
elevation was continued again this day, with the same 
charge and projectile as before—three rounds being fired 
to make up, with those of the preceding day, a series of 
five at 1 deg. elevation, the result being a mean range at 


at any point on the range, and where the expense of firing | 1 deg. of 1097 yards, the mean error in direction being 
is so enormous, it seems desirable to obtain all the infor- | 14 yards, and 15 yards in range. 





AN AMERICAN BLAST FURNACE. 


mation that can be got from each experiment. The actual 
results obtained on each day have, doubtless, been read in 
the daily papers. The following is the total account of 
work carried out on the first three days :— 

On Wednesday, 27th September, firing commenced with 
a charge of 370 Ib. of cube powder 1'5in. gauge, and a pro- 
jectile to all intents and purposes resembling the service 
Palliser chilled projectile. That is to say, the projectile 
differed only from the service quality in the precise cha- 
racter of the iron and depth to which it is chilled, being 
in fact an experimental projectile made to do duty for a 
more thoroughly approved and tested one, not of course in 
penetration, but in flight. The first four rounds were fired 
at 7 deg. elevation. The following ranges were obtained : 
4687 yards, 4717 yards, 4672 yards, and 4699 yards, 
giving a mean range of 4694 yards. The recoil of the first 
round was 10ft. on the flat and 21ft. up the incline. In 
the subsequent rounds it was from about 38ft. to 32ft. up 
the incline, the breaks being freer in these rounds than 





The next five rounds fired with an ele- 
vation of 4 deg. gave a mean. range of 3063 
yards, with mean errors of range of 24°7 yards, 
and in direction 1°3 yard. At 10 deg. ele- 
vation a range was obtained of about 62,500 
yards, so it is believed. The measurement 
was prevented by the tide. It is thought 
thot the full range of the gun may be about 
15,000 yards. ‘The accuracy appears to be 

_ great. The recoil was generally about 10ft. 
on the level rails, and 36ft. or 37ft. up the 
incline. 

On Friday, Sept. 29, common shell filled 
with Pettmann’s general service fuzes were 
tried. Five rounds were fired with 3 deg. 
elevation, giving a mean range of 2345 yards. 
Five Palliser projectiles were next fired at 
7 deg. elevation, not the imperfect represen- 
tatives of their kind employed on the first 
day, but regular service shells, with heads 
cast in chills. These stood the shock of firing 
well. The range was conjectured to be about 
4700 yards. The target for the 80-ton is in 
course of constrvetion. It consists of four 
iron plates 16ft. by 10ft., and 8in. thick, 
bolted together with layers of teak, 5in. 
thick, between the plates. The total thick- 
ness of the target is therefore 32in. of iron, 
and 15in. of teak. The target is to be 
supported by a double set of struts made 
of oak and elm beams, 14in. square. This 
is sufficiently thick to give full scope for the 
exercise of the power of the gun even at the 
muzzle. A piece that was designed to pierce 
20in. at. 1000 yards could not be thought 
likely to penetrate 32in. of sound iron plate 
under any conditions whatever. A month 
will probably elapse before this target is 
ready for the gun. There is likely, however, 
to be an interesting trial made with the 38-ton 
gun, for which a target has been made. It 
consists of three 6in. plates of iron, with 
intervals of 5in. between them filled up with 
teak. This trial may probably take place a 
little before that of the 80-ton. It is very 
important, being the first trial of the 38-ton 
gun against a new and sound shield. Were 
it not for the expectation of the trial of the 
80-ton gun, this would be looked upon as 
one of the most interesting experiments yet 
carried out. 





AN AMERICAN BLAST FURNACE. 


WE are indebted to our American contemporary, 
the Polytechnic Review, for the vane cut and 
description of an American blast furnace ofimproved 
design. This furnace was designed for the North 
Jersey Iron Company, by Messrs. P. L. Weimer, of 
Lebanon, Pennsylvania, and John Birkinbine, of 
Philadelphia, and is the result of careful study of 
these engineers to erect a blast furnace, with the 
least expenditure of material and money, compatible 
with integrity and permanence of structure. All of 
the walls are made as light as possible, and every 
provision is made for keeping the furnace cool 
about the bosh walls and crucible. Instead of the 
ordinary masonry pillars or iron columns, housings 
are used, which extend up to and support a hollow 
mantel just below the bosh or greatest diameter. 
The hollow mantel is so formed as to be of great 
strength and at the same time keep the bosh cool. 
The heavy iron housings which support the mantel 
and superincumbent masonry, are cast so as to 
support also the bosh walls, crucible walls, water, 
blast and spray pipes; the spaces between them 
giving ready access to tuyeres, &c. Slots are cast 
in the faces next to the walls of the housings, to 
accommodate T heads on square iron rods, so as to 
bind the bosk walls with a minimum amount of iron; 
the bands having to extend in this case only from 
one housing to another instead of around the stack, 
can be much lighter, and ex more of the 
masonry to the cooling effect of exposure. 
The spray pipe just below the mantel can also 
be used to cool” the bosh walls. An iron 
casing encloses the crucible walls, leaving space for sand, th 
which water is permitted to percolate for cooling effect. The 
above the mantel follow the general slope of the in-walls, and are 
secured by iron bands varying in size and fastened by double 
clevices. The top of the stack is surrounded with an iron casing 
having openings for the down takes to the hot blasts and boilers. 
The tunnel-head is fitted with the ordinary bell and hopper, 
covered by Mr. Weimer’s patent furnace charger, illustrated above. 
This con’ of an inverted cone placed over the hopper, in which 
there are openings through which the ore, flux and fuel are charged. 
These openings—there are three in the apparatus as illustrated—. 
are closed by sli a oe ee to a revolving ring on 
top of the cone. e hinges are as a precaution against 
accident from explosions of gases while the doors are closed. 

Near the tunnel-head is secured a casting, acting esa fulcrum toa 
wrought-iron beam, and enclosing two cylinders, one vertical and one 
horizontal. The cylinders are fitted with the necessary valve-chests, 
valves, pistons, &c., and can be oT Oe ee ee 
hy: , or pneumatic power. Upon one of the beam the 
bell is hung, and the pisten rod of the vertical engine engages with 
the other end. A weight box in the beam its of the proper 
balancing of it, and the height of the bell can be regulated by a 
screw and nut on the rods supporting it, The piston rod of the 
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sovaag vice comping tie citing deen’ Gollnestig, & dopeing 
carrying the y, in ping 
pe Yee Ny ng , a large! volume of gas escapes, 
not only from the throat of the furnace, but also from the down 
takes, hot blast stoves and boilers, necessaril y, occasioning inter- 
mittent temperature. To obviate this trouble and secure the 
regular operation of the furnace, this charging apparatus is 
designed. Its operation is as follows : The furnace being in opera- 
tion and the bell against the hopper—both of which .are 
turned off to make a joint—the doors are open, and the charges of 
ore, flux and fuel are dumped into the hopper, but cannot reach the 
furnace on account of the bell being , ay When the charge is 
ready to be dropped, steam is admitted into the horizontal cylinder, 
and the movement of its piston closes the sliding doors. Steam is 
then admitted into the vertical cylinder and the bell is lowered, 
the charge passing into the furnace ; after which the bell is raised 
and doors opened by reverse action in the respective cylinders. 
The entire apparatus is under the absolute control of the attendant, 
and the operation of each cylinder is independent of the other, and 

is regulated by levers, ¥ 
It is obvious that, in dropping the charge, the only gas which 
escapes is the littie which could be contained in the space 
between the hell and cone of the charger; the flow to the boiler 
and hot blast stoves is therefore uniform, and the operation of the 
furnace is as a consequence under more direct control. In many 
furnaces the gases from the tunnel-head are not sufficient to pro- 
perly heat the blast and generate the steam for driving the engine, 
and. additional firing is required. The amount of gas saved by 
.this charger would 2 Aad oe lessen the amount of fuel required 


for this purpose. 








THE CENTENNIAL EXHIBITION. 
CHEMICAL MANUFACTURES. 

Ir may probably be said with truth of the Exhibition as a 
whole, and certainly may be said of the chemical department, 
that there is much of real and absolute merit presented, but not 
many things of the highest interest, either from novelty or 
superlative excellence. In looking over the display of chemical 
products, we find much that is in itself very creditable, but 
several of the principal countries show a part only of what they 
can do and are habitually doing, and we encounter nothing com- 
paraole in novelty and importance to the coal-tar dyes of 1862 
at London, or the artificial alizarin of 1873 at Vienna. 

The most notable of the things not previously before the 
world in other international exhibitions are artificial vanilline, 
the odorous and flavouring principle of the vanilla bean, pro- 
duced by Haarmann and Tiemann from the sap of the cambium 
of ordinary pine trees ; and eosine, an extremely beautiful rose- 
coloured dye, derived from resorcine, originally obtained from 
certain gum resins, but now more cheaply procurable from coal- 
tar, that fertile source of artificial colouring substances. The 
interest from the scientific point of view of both these new 
materials is very great, but as yet neither can be said to rank as 
of first-class practical importance. 

The large demands of the patentee of artificial vanilline make 
its price at least equal to that of an equivalent quantity of good 
vanilla beans, and so far prevent its production and use upon a 
large scale; though there is reason to believe that when these 
demands are abated, or extinguished by expiration of the 
patent, the manufacture will admit of being made profitable. 
Eosine exhibits two serious defects ; its lovely rose tint by day- 
light assumes a strongly marked orange character in artificial 
light, and its attachment to the surface of even silk and wool is 
far from being as firm as could be wished. These defects 
reduce very much the high estimate one would otherwise be 
inclined to place upon its tinctorial value. There are some 
other novel dyes of the artificial class, but presenting less dif- 
ference from those already well known, and to be looked upon 
rather as derivatives and modifications of them. 

Making a rough classification of the chemical products on 
exhibition, and noticing thé various countries contributing 
under each head, we take first the heavy chemicals—acids, alka- 
lies, and salts. 

Sulphuric acid, the foundation of most chemical manufactures, 
is not itself shown by many exhibitors or in any conspicuous 
way ; the most interesting thing in relation to its production is 
the improved forna of still for boiling down or concentrating the 
acid, contributed by Faure and Kessner of Paris ; in this the 
amount of platinum required, and, therefore, the cost of the 
still, are greatly reduced by making the cover or head out of lead, 
and avoiding direct contact of this with the platinum evaporating 
pan by a simple and ingenious liquid joint, a groove into which 
the lower edge of the leaden head-piece dips. The great exten- 
sion of sulphuric acid production, and the very moderate and 
not equally extending rate of production of platinum, make any 
economy of the valuable metal a matter of serious importance. 
The other mineral acids present nothing specially worthy of 
notice. Charles Lennig and Harrison Bros. and Co., both of 
Philadelphia, United States, have a good series of specimens 
illustrating the manufacture of acetic (pyroligneous) acid, as 
well as the salts derived from it. 

Amongst the chief contributors from England are the alkali 
makers. Gaskell, Deacon, and Co., of Widnes, have caustic 
soda, soda ash, refined alkali, and bicarbonate of soda. Mus- 
pratt Brothers, of Liverpool, send caustic soda, soda ash, sulphur 
recovered from soda waste, &c.; the Liver Alkali Works, of 
Liverpool, cream and white caustic soda, the latter very fine, 
clean, and of high standard ; Chance Brothers and Co., a hand- 
some display of crystallised carbonate of soda, bi-carbonate, &c., 
along with sal-ammoniac, crude and refined. The most interest- 
ing novelties connected with soda production—that is to say, 
changes proposed within the last few years, and here exhibited, 
though not for the first time—are the production of sulphate of 
soda (salt cake) by passing sulphur dioxide, air and steam over 
red hot common salt, removing the chlorine as hydrochloric acid 
gas, and leaving the sodium as sulphate, thus avoiding the use of 
sulphuric acid previously manufactured, this being the Har- 
greaves’ process ; and the still more direct method of producing 
carbonate, or rather bi-carbonate of soda at once from common 
salt, by the reaction between a solution of the latter and ammonia 
and carbon dioxide (carbonic acid) gas, obviating the various 
steps of the classic process of Le Blanc, and obtaining the result 
at a single operation, to be followed only by the recovery from 
the chloride of ammonium formed at the same time of ammonia 
to be used over and over. The fermer—Hargreaves’—process is 
illustrated in the Exhibition by the Runcorn Soap and Alkali 
Company, Runcorn, presenting sulphate of soda of 98 per cent. 
made by the method in question, and ready to be used by glass 
makers, or to be carried through the “black ash” portion of 
Le Blanc’s process and converted into varbonate of soda. The 
most prominent exhibitors of soda made by the ammonia process 
are Solway and Co., of Couillet-lez-Charleroi, Belgium, well 
known for their endeavours to establish this new form of manu- 
facture, and now producing thus 5,000,000 kilogrammes a year 
of carbonate of soda. They show the materials used—crude salt, 


crude ammonia liquor, and limestone}; the main products—car- 
bonate of soda of 99°52 per cent., and bi-carbonate of 98°69 per 
cent.; and the residue or by-product—chloride of calcium ; this 





last a substance now standing prominently forward as one of the 
waste materials obtainable in enormous quantity, and for which 
it is most desirable to find a use capable of absorbing it as fast 
as thrown off. There are several other exhibitors of soda made 
by the ammonia process, as Brunner, Mond, and Co., and 
Richards, Kearne, and Gascoigne, of England ; but it has not 
proved easy to obtain accurate information as to the scale of pro- 
duction and general success of some of these. It seems to be 
shown that the ammonia method is, at any rate, able to hold its 
own in some places, and to come into competition with the long 
established Le Blanc process, if it be not yet in a position to dis- 
place the latter, as some chemists have been inclined to believe 
it destined to do. The only important contribution to soda 
manufacture in the American section is made by the Pennsylvania 
Salt Manufacturing Company of Natrona, who have a very fine 
collection of the various products they turn out from the cryolite 
of Greenland. They show, first, very fine copperas, made by 
dissolving out the crystallised carbonate of iron (sparry iron ore), 
which occurs imbedded in the cryolite, thus purifying it for the 
after treatment, which is essentially the same as that pursued in 
Europe at Copenhagen—viz., calcination with lime, boiling with 
water to extract aluminate of sodium, leaving fluoride uf calcium 
behind, precipitation of hydrate of aluminum from the clear 
liquor by a stream of carbonic acid gas, and crystallisation from 
the remaining solution of carbonate of soda. The alkali is shown 
as soda crystals, dry carbonate and bi-carbonate of soda. The 
aluminous products are also exhibited, and will be noticed pre- 
sently. Vorster and Griineberg, of Stassfurt, Germany, send a 
fine set of specimens of carbonate of potash made by the Le 
Blanc process from the chloride of potassium of Stassfurt carnal- 
lite, adapted to use by soap makers, and in the purer form by 
makers of flint glass. Baroncelli, of Cimiano, Italy, has beauti- 
fully white and well crystallised bi-carbonate of potash from 
tartar of Italian wine casks; the scale of production, however, 
scarcely entitling this to a place in the regular so-called alkali 
manufacture. 

Under the head of mineral salts produced on the great scale 
there are many showy exhibits. Alum is shown as usual in the 
immense blocks of well-determined crystals which so strike the 
eye of the general public— one mass sent by the Pennsylvania 
Salt Manufacturing Company, and made from cryolite, weighing 
9 tons. Powers and Weightmann, of Philadelphia, have also a 
number of huge, and in some cases fantastic, crystalline displays 
of alum. Sulphate of aluminum, or “concentrated”’ or “ porous” 
alum, is exhibited in large obelisks, several feet high, by Chas. 
Lennig, of Philadelphia, and the Pennsylvania Salt Manufactur- 
ing Company also have this as a derivative of cryolite, as well as 
aluminate of sodium, partly available for dyers’ use, but mainly 
sold to soap boilers under the name of “ Natrona saponifier.” 
Peter Spence, of Manchester, England, also illustrates his well- 
known manufacture of alum. H. J. Baker and Brother, of New 
York, present a highly creditable display of refined nitre’ and 
Chilian nitrate of soda, both in large crystals and in crystalline 
flour. Their nitrate of soda of purest character is so little 
hygroscopic as to admit of being pretty largely used in the 
manufacture of gunpowder. The same firm also shows hand- 
somely refined borax from the crude salt largely obtained in 
California. Chas. Lennig, of Philadelphia, has acetate of sodium, 
acetate and nitrate of lead very finely crystallised, the first-named 
especially so, Henry Bowen, of Philadelphia, sends one great 
flat slab and several very large blocks of yellow prussiate of 
potash, with numerous single crystals upon them of great beauty. 
There is no very large exhibit of chlorate of potash, but the 
Greenbank Alkaline Company, of St. Helens, England, have a 
small lot of brilliantly iridescent crystals of this salt in plates an 
inch or two across ; a pretty illustration of the colours of thin 
plates, the scarlet and gold and azure tints shown being derived 
from the effect upon common white light of very thin clefts 
parallel to the principal faces of the crystals. 

Common salt ought to have been much better illustrated from 
the United States than it is; the great brine wells of New York, 
Virginia, and West Virginia, and the very remarkable deposit of 
brilliantly clear and almost absolutely pure rock salt on Petite 
Anse Island, Vermillion Bay, Louisiana, would have furnished 
ample material. England contributes a nicely arranged case of 
salt from the Stoke Prior Salt Works, Worcestershire. Thos. 
Higgins and Co., of Liverpool, send excellent dairy salt from their 
Cheshire Works ; and from Canada we have a number of exhi- 
bits of the product of brine wells in the neighbourhood of Sea- 
forth and Goderich, Ontario, some of capital quality. Spain and 
Portugal are extensive exhibitors, the former sending a gi 
series of specimens of rock salt from the great Cardona deposit, 
grooved and channelled by water in a way highly suggestive of 
the open air character of the workings ; also a number of samples 
of salt from the sea water of Cadiz, St. Lucar, and other well 
known points of production ; the latter (Portugal) making a still 
larger and more varied display of marine salt from her Atlantic 
coast. Several other countries have less important exhibits of 
salt from various sources, 

Vorster and Griineberg, of Stassfurt, occupy a conspicuous 
position in the German department, with a highly instructive 
and complete collection of salts of potash and magnesia, accom- 
panying rock salt at this celebrated locality. They show the 
crude material—carnallite, kieserite, sylvin, &c., as taken from 
the mine ; the numerous products, of different grades of purity, 
which they manufacture therefrom—chloride of potassium and 
sulphates of potassium and magnesium holding the chief places ; 
and such sections, maps, &c., as renderthe mode of occurrence of 
these valuable saline beds readily intelligible. 

The manufacture of pure or fine chemicals, with which may 
be counted the important alkaloids of medical use, introduces 
us, of course, to a much wider field, as far as number of indi- 
vidual exhibits is concerned, though the importance of these 
severally be less in many cases. 

First in rank from the United States may fairly be mentioned 
the productions of Powers and Weightmann and Rosengarten 
and Sons, both of Philadelphia, whose large, varied and really 
handsome collections obtained marked approval at the hands of 
most foreign chemists. Out of the large number of handsome 
preparations shown, only a few of the more important can be 
mentioned. With Messrs. Powers and Weightmann the produc- 
tion of sulphate of quinine and sulphate of morphine holds the 
chief place, and of these they have great piles in finely crystal- 
lised condition. They have also exerted themselves to introduce 
more generally the use of the less commonly employed cinchona 
alkaloids, whose value in malarial fevers the results of the 
Madras medical officers a few years ago did much to establish in 
general medical belief; and of the sulphates of quinidine, and 
especially cinchonidine, there are large and fine exhibits made. 
The other salts of the Peruvian bark bases are shown in great 
variety and splendid condition; citrate of quinine and acid 
sulphate of cinchonine, the latter in great glassy crystals, being 
particularly noticeable. The alkaloid morphine itself, narcotine, 
codeine, and a great cake of snow white, silky caffeine, mono- 
brom-camphor, citrate of bismuth and ammonium, and iodide of 
cadmium—for photographers’ use—are all in beautiful crystal- 
line form. The various “scale” preparations, especially the 





citrate and pyrophosphate of iron, are highly creditable. Nitrate 
of silver is to be seen in flat, tabular crystals, some of them 
measuring 8in. by 4in. Nitrate of ammonium in great crystal 
masses and fused is noticeable, indicating the large de’ for 
this salt in the United States, for making the so-called laughing 
gas, employed to a very large extent by dentists as an anzs- 
thetic during the removal of teeth. 

Rosengarten ‘and Sons have sulphates of quinine, quinidine, 
cinchonidine, and morphine on a similar scale, and in beautiful 
condition. Amongst their many other fine chemicals a jar of 
chromic acid in thick needles, or rather prisms, a couple of inches 
long, attracts attention by its splendid crimson colour; it is 
quite free from deliquescence. 

Charles Pfizer and Co, of New York, have a large case of good 
preparations ; Rochelle salt, valerianate of zinc, iodoform, 
santonine, and permanganate of potassium being amongst the 
most conspicuous. 

Billings, Clapp, and Co., of Boston, Massachusetts, are remark- 
able for the beauty of their scale preparations of uncrystallis- 
able salts, including great quantities of pyro-phosphate and 
citrate of iron, citrate of iron and manganese, citrate of iron and 
bismuth, citrate of iron and strychnine. The same firm have 
chloride of propylamine in large quantity, and good nitrate of 
ammonium. The United States Salicylic Acid Works, New York, 
show that the artificial production of salicylic acid has crossed 
the Atlantic. There is no very good display of fine chemicals 
from England, but a single house, that of T. and H. Smith and 
Co., has some of the rare alkaloids and one or two other organic 
bodies in beautiful condition, including codeine, sulphate of 
thebaine—in a great crystalline cake—papaverine, meconic acid, 
hydrochlorate of cryptopine, conhydrine, very nearly colourless 
coneine, atropine, furfurine, aloine, &c. In the German section 
we find some other rare alkaloids. Thus, F. Jobst, of Stuttgart, 
has laudanine, chinamine, &c. E. Schering, of Berlin, makes a 
fine display of chloralhydrate, both in the well-known cakes and 
in well crystallised form, the latter not being up to this 
time in use in the United States, though likely to be fairly intro- 
duced by this Exhibition. He has also salicylic acid and 
salicylates, and a noble cake of a foot or more in diameter of 
resublimed iodine in great tabular crystals. Dr. F. v. Heyden, 
of Dresden, makes a speciality of salicylic acid and its salts, pre- 
pared of course by the synthetic method of Kopp from carbolic 
acid, and shows half a gallon or so of artificial oil of winter- 
green—salicylate of methyl. C. A. F. Kahlbaum, of Berlin, 
presents a long array of alcohol derivatives—the salts of amyl, 
iso-butyl, and iso-propyl being very finely illustrated. 

Dr. W. Haarmann, of Holzminden, shows in a small case— 
overlooked, no doubt, by the vast. majority of the visitors to the 
Exhibition— his artificially-produced vanilline, already referred 
to above, along with the coniferine—of fine sap—from which it 
is made, vanillic acid, and one or two other derivatives. He has 
also solutions of vanilline in alcohol and glycerine for liqueur 
makers’ and confectioners’ use. 

A number of pretty and rare things are to be found in the 
collection of Dr. Th. Schuchardt, of Gorlitz—platino cyanide of 
yttrium in superb trichroic crystals, deep crimson red by trans- 
mitted light, and reflecting green from one set of faces and violet 
blue from another; some of these chemical gems are as much as 
five-eighths of an inch through; bi-vanadate of sodium in red 
crystals, so large that most chemists would assume them to be 
the common bichromate of potassium; azobenzole in similarly- 
coloured crystals, phenanthrene, &c.; and also a series of the 
sulpho-carbonates. From Austria we get a fair but not brilliant 
display of uranium compounds and vermillion — the former 
supplied by Joachimsthal in Bohemia, the latter by Idria in 
Carniola. The Dutch plantations of cultivated cinchona in Java 
contribute some excellent specimens of the quinine and other 
alkaloids produced. On the whole, it may be said that the great 
majority of the finer chemicals are to be found in the United 
States’ and German sections. 

Pharmaceutical chemicals and perfumery next claim our atten 
tion, but much the larger part of the medicinal and pharmaceu- 
tical preparations shown scarcely admit of being accurately 
judged of by mere inspection; one can only say of the multitude 
of pills, extracts, tinctures, &c., that they seem to be nicely put 
up and in good external condition. The pepsine shown by E. 
Scheffer, of Louisville, Kentucky, both in liquid form and reduced 
to a dry powder by means of sugar —saccharated pepsine— 
deserves passing mention as an example of careful treatment of 
a difficult material. Young, Ladd, and Coffin, of New York, have 
one of the best collections of fine perfumery, including good 
specimens of some of the rare perfumed extracts; they also 
exhibit some magnificent lumps of crude ambergris, one or 
two nearly, or quite, as large as a man’s head. English 
perfumers are represented by J. and E. Atkinson, of London, in 
a very creditable way. The French have an almost endless array 
of special medicinal preparations, and some very fine perfumes, 
the most important exhibitors under the latter head being 
Antoine Chiris, who announces his products as “hors de concours,” 
and contributes great blocks of paraffine scented by enjleurage ; 
Roure Bertrand, jils, whose perfumed pomades are remarkable 
for their freedom from all traces of rancidity ; and Rigaud and 
Co., whose extracts of ylang-ylang and champaca are remark- 
ably good. Of the original materials used by the perfumer there 
are a good many exhibits of great excellence from different 
quarters. Both Turkey and Tunis contribute otto of rose, the 
former in very large quantity, and some of it of admirable quality, 
the latter in quite small amount, but delicately fragrant. 

Italy sends more than one fine collection of the essential oils 
of aurantiaceae, including those of the lemon, orange, bitter orange, 
limette, bergamot, cedrat, mandarine orange, &c. Felice Lacaria 
of Reggio, is one of the most prominent exhibitors of these. In the 
Spanish collection, a very admirable one, of the products of the 
Philippine Isles, may be found unusually large and fine specimens 
of the essences of ylang-ylang, champaca, and sampaguita, the 
first valued at 750f. per kilogramme. From Spain herself comes 
orange-flower water of great strength and delicacy of odour, in 
thorough preservation. From Mexico vanilla in fine condition, 
and several fragrant essential oils, especially that of the lignaloes 
(Amyris lignaloes.) 

Of vegetable and animal oils, and their various chemical deri- 
vatives, stearin so-called, glycerine, &c., with the candles and 
soap manufactured from them, there are a good many important 
exhibits, and many minor ones having some points of excellence 
or of curiosity to draw attention to them. F. S. Pease, of 
Buffalo, New York, has a very large and varied collection of oils, 
animal, vegetable, and also mineral (petroleum). The Western 
States of the Union supply the greater part of the crude animal 
fats, and to a considerable extent convert them into fatty acids 
for candles; but there are no establishments com ble with 
the largest European houses, and those that do exist are not as 
well represented as they should be. Still there are some very 
fair specimens of stearine candle manufacture, and Hartmann, 
Laist, and Co., of Cincinnati, have a remarkably good set of 
specimens of glycerine, thick, anhydrous, and as limpid and 
colourless as water. Cotton-seed oil, both crude and refined 
makes its appearance from the seed of the Southern States’ 
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Hyde Brothers and Swift, of New York, have a very good collec- 
tion of fish: oils for tanners’ use from the fisheries of the north- 
eastern coast ; and Wm. F. Nye, of New Bedford, Massachusetts, 
sends very fine lubricating oil for chronometers, watches, &c., 
made from the jaw of the black fish and porpoise. 

There are many exhibitors of good soap, both laundry and 
toilette, amongst whom Wm. Drydoppel, of Philadelphia, may 
be named as using Californian borax as an addition to good hard 
tallow soap for household purposes. In the English section, 
Price’s Patent Candle Company and J. C. and J. Field are of 
course prominent ; the splendid display of candles by the former 
has, however, suffered grievously from the intensely hot weather 
of the early part of July, great masses of candles, mainly those 
of paraffine, having slowly welded themselves together, and sunk 
gradually and wearily down with a thoroughly “used up” look. 
The ozokerite candles of the Messrs. Field have thus far resisted 
the oven-like heat much better. Price’s glycerine is, of course, 
a standard material all over the world, and is shown of its usual 
high character. 

Amongst the-choicer soaps the handsome case of transparent 
soap contributed by A. and F’, Pears, of London, is conspicuous. 
Some of the French exhibitors show the habitual neatness and 
tastefulness of French work in their toilette soaps. Amongst the 
Austrians, F. A. Sarg, of Vienna, has a fine collection of glycerine, 
glycerine soap, and candles of stearine as well as paraffine, &c. 
Russia sends linseed oil of fine quality. Quite good stearine 
products are contributed by some countries from which one 
would hardly expect them; as Italy—Lanza Brothers, of Turin, 
—and Brazil—Luz Stearine Company, Rio de Janeiro; in the 
exhibit of the latter a fanciful show is made of cups and saucers, 
plates, &c , of stearine very prettily decorated with flowers in 
colours. Norway has a fine lot of cod-liver oil, with a model of 
the apparatus used for its extraction and clarification; Peter 
Moller, of Christiania, is the largest exhibitor. Canada, whose 
general position in the Exhibition is very creditable and has 
attracted much attention, has quite a large display of good 
ordinary soaps; and Spain illustrates well her historical and still 
existing manufacture of “ Castille soap” from her olive oil. 

Of petroleum and the various results of its distillation there is 
naturally a large presentation from the United States—the pro- 
ducts of the oil wells of Pennsylvania, West Virginia, Ohio, &c., 
being abundantly shown. Amid so much that is good, and 
unfortunately, so much also that is not as good or honest, it is 
not easy to select the best; but amongst the best illuminating 
mineral oils may fairly be mentioned those of Charles Pratt and 
Co., of New York, and of Warden and Oxnard, of Pittsburgh, 
Pennsylvania. The brilliant clearness, perfect freedom from 
colour, high temperature required to produce inflammable 
vapour, and great light-giving power of these oils, used in part 
by the United States’ lighthouse service on the western rivers, 
give them a very high place in the list of those on exhibition. 
Canada contributes also from her mineral oil wells. Amongst 
chemically analogous products from other countries the paraffine 
candles of, Price’s Patent Candle Company and of Messrs. Field 
are prominent, with the ozokerite of the latter. In the German 
department very handsome paraffine, as the result of lignite dis- 
tillation, and candles made from it are shown by the Actien- 
Gesellschaft fiir Braunkohlenverwerthung of Hall. Sarg, of 
Vienna, has excellent candle work from paraffine and ozokerite, 
and of the latter material in the crude state, and in all its 
varieties, there is a capital collection among the Austrian raw 
products. 

Coal tar derivatives, especially the thousand and one brilliant 
dyes which have become so familiar, have in several past exhibi- 
tions dazzled the eyes and attracted the attention of visitors ; 
there is a very fair display of them at Philadelphia, though, as 
mentioned above, there are no additions of first-class importance 
to the list. Though large quantities of the crude material for 
the manufacture of these products are made in America, the 
finished results are mainly obtained in Europe, and hence the 
United States does not show much under this head. The most 
interesting thing on exhibition is a fine collection of coal-tar pro- 
ducts by Page, Kidder, and Fletcher, of New York, many of 
them not commercial, and rarely seen, at any rate ina state 
approaching purity—such bodies as stilbene, phthalic acid, 
acenaphthene, isoxylene, nitro-isoxylene, picoline, pyridine, colli- 
dine, lutidine, &c. The same firm exhibit a large collection of 
timber specimens showing results of treatment with coal-tar 
“dead oil” (creosoting). 

On the English side of the building we find F. C. Calvert and 
Co.’s beautiful carbolic acid, in the form of a huge colourless slab, 
in perfect preservation ; also cresylic acid, picric acid, and aurine, 
and the sulpho-carbolates. In the French division, A. Poirrier, 
of Paris, has a very handsome case of coal-tar colours, and siik, 
wool, &c., dyed with them. Amongst the most noteworthy 
contents of this case are Paris violet in great lumps, gradually 
succumbing to the heat of the atmosphere, and softening down ; 
di-methyl-aniline green, eosine, the fluorescine and resorcine 
which form the steps leading up to eosine; orcine—the most 
important derivative of the colouring lichens—diphenylamine, 
chloride of. benzoyl, and benzoic acid made fromit. M. Poirrier 
also has the new colours, chiefly shades of brown, made by 
Croissant and Bretonnitre by the action of heated alkaline sul- 
phides on-sawdust and other forms of woody fibre—cheap and 
very fixed colours of some beauty though little brilliance, known 
now in France as “ Cachou de Laval.” Max Singer, of Tournai, 
in Belgium, has also a series of very excellent coal-tar dyes— 
naphthaline blue, phenyline red (a fiery scarlet), benzyl yellow, 
eosine, the long and well-known aniline red “magenta,” made 
without the use of arsenic, and hence free from actively poisonous 
properties. The German manufacture of these colouring pro- 
ducts, characterised by so much intelligence, activity, and enter- 
prise, is well represented by several important houses. The 
Actien-Gesellschaft fiir Anilin-fabrikation of Berlin sets forth 
a splendid assortment of the dyes themselves, and of the results 
of their use upon silk, wool, and cotton. Amongst the most 
notable: things in their case are magenta, made by the simple 
and direct action of aniline upon nitro-benzole, the beautiful 
methyl violets, Nicholson and other blues, safranine, &c. 
Leopold Cassala and Co., of Frankfort, present also some very 
good aniline colours, especially the methyl greens and violets. 
I’, Bayer and Co., of Barmen, exhibit, along with some anilines, 
artificial alizarine, with the anthracene from which it is made, 
and the intermediate materials, anthrachinone, &c. A fine 
series of cotton samples dyed Turkey red by means of artificial 
alizarine accompanies the different tints of the dye  tself. 
Przibram and Co., of Kénigsberg, in Bohemia, contribute also 


a very large and handsome suite of specimens, illustrating the. 


production of artificial alizarine, the anthracene, anthrachinone, 
sulphanthrachinonic acid, and alizarine itself being shown crude, 
in a state of commercial purity, and chemically pure, or very 
nearly so. The great jar of sublimed alizarine in’ brilliant 
orange-red needles, which ends the series, attracts the eye at 


once, 

Of the old-fashioned natural dye stuffs there is a very scanty 
display. A remarkably beautiful, though not very large speci- 
men of indigo from Japan, with the leaves used in making it, a 





nice series of samples of Manilla indigo, some garancine from 
the madder of Holland, and madder preparations from Avignon, 
a stick of logwood from Jamaica, and some cam-wood from 
Liberia, pretty nearly complete the list. Goez and Co., of St. 
Denis, France, present an excellent assortment of dyeing extracts, 
as those of logwood, Brazil wood, sapan wood, quercitron, weld, 
fustic, &c.; also some good lakes from similar sources. 

Pigments occur in large quantity and variety, and of -many: 
different degrees of merit. Amongst the houses of the United 
States doing well in this direction may be named Jno, T. Lewis 
and Bros., of Philadelphia, specially well known as manufacturers 
of good white lead, but exhibiting also many other pigments; 
C. T. Reynolds and Co., of New York, a house able to make the 
(in America) very unusual boast of having been founded in 1770, 
sending a very large and fine general assortment of paints and 
varnishes, for house painters’, ship-builders’,-carriage makers’, 
and others’ use ; and Jno. Lucas and Co., of Philadelphia, showing 
white lead, with the earthen pots, leaden plates for corrosion, &c., 
employed in the old Dutch system of. manufacture ; as also 
chrome yellow, Scheele’s green, Prussian blue,'and many others, 
chiefly mineral colours. Both England and France have some 
very good displays of pigments, both for house painter's and artistic 
use, but nothing very novel or calling for very special remark. 
The Germans catch the eye of the visitor most readily with their 
splendid ultramarines. A tall pyramid of lumps of this beau- 
tiful material has been built up by the Nuremberg Ultramarine 
Works, which is surrounded by shelves presenting a long array 
of smaller specimens of the blue, violet, and green varieties. The 
Blaufarben Werke, of Marienberg, expose also an excellent series 
of blue and green ultramarine, including that prepared and that 
not adapted to withstand the action of acid salts, like alum. 
Guimet, of Lyons, and the Melle (Belgium) Ultramarine Works 
have also a creditable display of ultramarine of various shades. 
In the Austrian division of the main building there is a good 
exhibition of the colours prepared for painting upon porcelain; 
and Japan, whose general appearance at this exhibition is very 
admirable, presents a good collection of China or Japan ink, 
finely divided carbon from imperfect combustion of sesamun 
oil or pine resin united into a mass by gelatine, and an extremely 
full and interesting series of specimens of the celebrated lacquer, 
both in the raw state and prepared in various ways for special 
uses, China has very recently opened amongst her trade col- 
lection a splendid series of specimens of China ink, including 
some ‘‘ imperial” ink of very high price. 

The class of chemical manures, or “fertilisers,” as they are 
very generally called in the United States, is largely represented 
amongst the products of several countries. Of the value of such 
materials it is, of course, almost impossible to judge in most 
cases, except by actual analysis, or the reputation of the particu- 
lar mauufacturer exhibiting. The most specially American 
materials used in those shown on the part of the United States 
are the so-caJled copolite nodules found in very large quantities 
in the beds of the Ashley and Cooper rivers in South Carolina, 
furnishing phosphoric acid, and the cotton-seed cake of the 
Southern, and the fish refuse of the Northern States, as sources 
of nitrogen. It isa great pity that England has sent over no 
samples of her—in many cases—good, and, as compared with the 
American prices, cheap super-phosphates, for the supply of which 
there is a fair field in the United States. Sweden, Norway, Spain, 
and Russia have all sent some materials of this sort well worth 
attention. 

Under the head of inks,-of which there are great numbers, 
perhaps the most noteworthy are an “inalterable’’ writing ink, 
for deeds and other valuable papers, shown by Jos. E. Hover and 
Co., of Philadelphia, the colouring ingredient of which is probably 
carbon, and certainly resists the action of a number of energetic 
chemical re-agents, and the “Jetoline” ink for marking linen— 
Jno. Blackwood and Co., London—which is aniline black deve- 
loped in the new way by means of vanadium. Some of the 
American printing inks, particularly the black ink for best book 
and engraving work, of Geo. Mathers’ Sons, New York, are well 
worthy of praise. 

A few exhibits of unclassified character may be noticed in 
closing the general survey. Condit, Hanson, and Co., of 
Newark, New Jersey, have a handsome collection of chemicals 
for the use of electrotypers and electroplaters. In this we find 
great crystallised crowns, &c., of nickel and cobalt salt, including 
one very large mass of cobalt and ammonium sulphate ; also 
splendid solid slabs of nickel of a high degree of purity, to form 
the anodes of cells for nickel plating ; illustrations of the deposi- 
tion of this metal upon wrought and cast iron, brass, &c., a pro- 
cess first made really successful in America; and a very satisfac- 
tory deposit of brass upon cast iron. Phillips and Jacobs, of 
Philadelphia, illustrate very prettily the processes for recovering 
gold and silver from photographic and other waste residues of 
the arts. Young and Strang, of Glasgow, Scotland, send a fine 
series of artificial gums, from ordinary starch, mandioca, &c., for 
calico printers’ use, with illustration of their use in printing. 
And the American Fusee Company furnish matches, so-called 
“safety” matches, which will only light upon the prepared 
surface of the box, the use of phosphorus being dispensed with 
both in the composition for tipping the match and in that for 
preparing the box. 

The general results of the exhibition may be summed up in a 
few words, so far as the department of chemistry is concerned. 
Evidence of the gradual and respectable growth of chemical 
manufactures in the United States, but as yet mainly at a few 
places, and in certain directions only, while some of the most im- 
portant branches of production have either no existence at all, 
or contrast very poorly with the great scale on which they occur 
elsewhere ; handsome but imperfect representation of the grand 
and varied chemical industry of Europe ; and’ absence of any 
novel results of the first importance since the date of the last 
international exhibition in 1873. 








THE PORTSMOUTH WATERSIDE EXTENSION 
RAILWAY. 

TuHIs important extension, which has been under construction 
for the last two years by the London and South-Western and 
Brighton and South Coast comvanies jiey: was on Friday last 
finally inspected by Colonel Hutchinson, R.E., one of the Board of 
Trade inspecting officers, preparatory to its being opened for public 
traffic, which event took place on Monday, the 2nd inst. This short 
line of railway, only one mile five chains in length, will, among other 
important objects hereafter described, effect a very considerable 
improvement in the through communication with the Isle of 
Wight, by getting rid of the necessity for transhipping passengers 
and luggage from the railway at Landport to the tram cars, and 
from the cars to the unsheltered pier at Southsea ; thereby adding 

tly to the comfort of all, and especially of passengers in delicate 
ealth, who so frequently make this journey in the winter months. 
The railways from London into Portsmouth have hitherto had 
their terminus at the Commercial-road, Landport, owing to the 
fortifications which existed at the time of the construction of the 
railways preventing any further advance towards the sea. The 
construction of the lines at Hilsea having rendered unnecessary 
the old fortifications, they have been for some time in process of 
removal by the War Department, and many local improvements 





pai not the least of which is the extension :ailway now under 
notice. 

Taking advantage of the open spaces formerly occupied by the 
fortifications, a scheme was initiated, by the Brighton Suan, 
in the first instance, to extend the railway to the harbour, close to 
the Common Hard, but a formidable difficulty presented itself in 
the old Gun Wharf, which intervened before the harbour could be 
reached, and it would oscupy much time and spuce to detail the 
wearisome negotiation which had to be gone through before certain 
officials could realise the audacity of ie > to carry a rail- 
way through or Apa ae nepal ipo 9 and had not the two 

way companies y uni and brought vi strong in- 
fluence to bear, the difficulty could not have been Guine. In 
the session of 1873 a bill was promoted by the two companies 
jointly, and, after some negotiation with the Government depart- 
ments and the Corporation of Portsmouth, carried through Parlia- 
ment without opposition. The railway will not only provide great 
facilities to the travelling public, but, in a national point of view, 
it is very important, as, in addition to the double line of railway 
running down to the station and landing stage, there is a single 
line branching from the main at the entrance to the waterside 
station, and running direct to the dockyard, alongside the jetty 
used for the Indian troopships, and also another single line running 
in a contrary direction into the Gun Wharf, which two branch lines 
will afford direct railway communication from the Gun Wharf to 
the dockyard for the transmission of heavy stores, &c. 

e new line commences near the northern end of the station at 
Landport, and is carried over the station yard on a viaduct of 
wrought iron girders supported on cast iron columns, and termi- 
nating by a handsome ade bridge, 55ft. soan, which crosses the 
Commercial-road. This viaduct and bridge are constructed of 
sufficient width to carry a central platform for the convenience of 
passengers by the through trains who wish to use the Landport 
station, as it communicates with the old station by commodious 
staircases and luggage lift. The line then passes on embankment, 
by easy gradients, across the People’s Park. Two brick bridges, of 
ornamental design, have been built. The new road by St. Michael’s 
Church and the Milldam-road are each crossed by ornamental 
girder bridges of 44ft. span, and the embankment then passes over 
the site of the old mill-dam, which having been recently filled up 
with mud from the new docks, considerable difficulty was ex- 
perienced in getting the embankment to stand, and it was only by 
the use of a large quantity of chalk brought from Brighton, and a 
liberal use of faggots, that a satisfactory result was obtained. 
The line is then caniied on to the Gun Wharf, across Ordnance-row, 
by a wrought iron girder bridge of ornamental design, and the Gun 
Wharf is then crossed by a brick viaduct of twenty seven arches run- 
ning close to the old Gun Wharf wall, alongside Ordnance-row, to 
the Hard at Por‘sea, and when this wall is removed the effect of 
the bridge and viaduct will be a decided improvement to the 
appearance of this quarter of the town. Immediately upon leav- 
ing the Gun Wharf, the railway branches into five lines of rails, for 
the waterside station, which is constructed entirely upon the mud 
land between the Gun Wharf and dockyard used by the Admiralty 
as a timber pond, and over which also passes the Common Hard 
and the Albert Pier, both of which have been absorbed by the new 
station and works. 

The work here has been both difficult and costly ; the station, 
with its five lines of rails and three platforms, being constructed 
on rows of cast iron screw piles 18in. diameter, with 4ft. screws; 
many of the piles were screwed down 72ft. into: the mud before a 
solid bearing was reached ; the rows are 40ft. apart, and support 
wrought iron girders and rail bearers. The whole is firmly braced 
together, and stood the test of six of the heaviest engines of the 
two companies, coupled in pairs funnel to funnel, and running on 
three roads side by side, without showing more than sin. deflection at 
any point. The platforms, 600ft. in length, are covered with orna- 
mental roofs, an commodious waiting rooms and offices are pro- 
vided. The same mode of construction is also adopted for the 
branch to the dockyard, which runs out of the main line at the 
entrance to the station to the Watering Island Jetty, used by the 
Indian troopships; at the end of this branch is a pivot swing 
bridge, affording two openings of 40ft. each, for the convenience of 
access to the Dockyard-wharf and Gridiron. At the end of the 
station, approached by a light covered inclined gallery, isa landing 
stage 300ft. in length, and 30ft. wide, upon which are also con- 
structed commodious waiting and refreshment rooms, and offices. 
This stage is roofed over for its entire length, so that passengers 
may pass from the railway train to the steamboat entirely under 
cover. The works also include a good carriage road 30ft. wide 
from the Hard to the new station, and a large space for carriages, 
all constructed on a handsome viaduct over the timber pond. In 
addition to the landing stage the companies have also constructed 
for the free use of the public, and in lieu of the Common Hard, a 
floating pontoon 100ft. in length, approached by a gangway 20ft. 
wide from the open space before mentioned. 

The works were designed by the two companies’ engineers, Messrs. 
F. D. Banister of the Brighton, and W. Jacomb of the South- 
Western Railways, and have been carried out under the superia- 
tendence of Mr. H. Wallis, M.I.C.E. The contract for the 
whole work was taken by Messrs. Jno. Aird and Sons, who entrusted 
the ironwork to the Horseley Company, of Tipton, Staffordshire, 
and the whole has been carried out in the most satisfactory manner. 
The signal appliances, comprising all the latest improvements in 
locking and safety apparatus, have been carried out by Messrs. 
Saxby and Farmer. Hydraulic apparatus, by Messrs. Brown Bros. , 
of Edinburgh, for working two cranes and two capstans, is being 





fitted at the landing stage, which will greatly facilitate the loading * 


and unloading of luggage from the steamboats, 


Dog PowER.—Few things are more amusing than old advertise- 
ments. We are reminded of this, in these days of cheap motors, 
by the following advertisement, which was prinjed in the New 
York Commercial Advertiser of June 10th, 1818 :—‘‘ The Intelli- 
gence and Activity of the Dog Converted into a Power for a 
Variety of Useful Purposes.—The subscriber having obtained letters 
patent for the application of the agency of dogs, as a new power 
for various useful purposes, is ready to sell patent rights, for the 
application of his principle, to such as the following purposes :— 
For pumping water ; irrigating meadows, gardens, Xc.; grinding 
paint, corn, bark, and other articles; turning the grindstone, the 
lathe, carding and spinning machines, and washing machines ; 
working churns; assisting rope makers; thrashing and cleaning 
grain ; cutting straw, tobacco, shingles, dye wood; chopping meat, 
&c., and. for a variety of other purposes where the employment of 
canine agency will prove highly economical and profitable. The 
requisite machinery is simple, and constructed with little expense. 
The patent right will be sold at a very low rate. Able dogs can 
easily be procured and trained for this object. The subscribers 
have had several employed in this manner for some years, and they 
have invariably been healthy and robust, and apparently delighted 
with their employment. Thé advantages of this principle and its 
multifariousadaptations are obvious. By these means a very interest- 
ing portion of the animal creation, hitherto more or less prescribed, 
is thus made subservient to the most useful operations. One dog 
will labour to more advantage than two men. The saving of labour 
and expense is extraordinarily great. Several machines of this 
kind are already in operation in this city and neighbourhood. 
Persons desirous to convince themselves of the efficacy of 
canine efficiency, applied as before stated, and those who wish to 
purchase the privilege of using this valuable improvement, are 
respectfully invited to call on Anthony Tiemann.” Mr, Anthony 
Tiemann doubtless made a valuable discovery in mechanics when 
he found that the attraction of gravitation acting upon a dog could 
be mechanically utilised and converted into power, but it was 
rather a funny thing to patent. Unfortuna for the dogs we 
can now dispense with their services, and the delight they were 
wont to fecl and express at their occupation is now denied them, 
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PUMPING MACHINERY AT THE ERIN COLLIERY, WESTPHALIA. 
MESSRS. HATHORN, DAVIS, CAMPBELL, AND DAVEY, LEEDS, ENGINEERS. 
(For description see page 239.) 


LONC/TUDINAL SECTION OF SEPARATE CONDENSER 
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BRAKELL’S PATENT BLOWER AND 
EXHAUSTER. 

THE accompanying engravings illustrate a new and ingenious 
form of blowing and exhausting apparatus, The inventor is Mr. 
C. Brakell, of Westminster-chambers, Victoria-street, It is 
a compact machine and has few working parts, so that it can be 
supplied at a very reasonable price. It is equally applicable for 
producing blast of a few inches water column, or 100 Ib, or more 
per square inch. As an exhausterit can produce any depression, 
from afew inches of water column to within the limits of a 


Fic, 1 


576 square inches, and the steam piston is 5in. by 9in., or an area 
of 45 square inches, The coustruction will be readily understood 
by the illustrations. Fig. 1 shows the steam engine in section, 
Fig. 2 shows the blower in section, Fig. 3 shows a longitudinal 
section of the combined engine and blower. 

The machine consists of a steam cylinder and an air cylinder, 
having one shaft through the centre, supported by bearings in 
the cylinder covers. On the shaft are fitted a steam piston and an 
air piston, which have a reciprocating circular motion from one 
face of the fixed abutment to the other. 

The alternate admission of steam to each side of the fixed 


Fie. 3. 





















Yih Se) 





y H 
4 WLLTLOLM IE | 
HA 
%3 


UI TMITLALALEL MALLE 














STS EMMA AMMAN NAAN SAR 


alll 








) 


V4 
Je 


SSS ia 


rial 














SNS J 





abutment in the steam cylinder is regulated by an ordinary slide 
valve. The spindle of the valve forms a small piston at each 
end, which work in cylinders formed in the valve-chest, Steam is 
admitted to each piston alternately by a small finger valve, to 
which motion is given by a lever actuated by a cam on the main- 
shaft of the miles 

This valve arrangement, which is of the simplest kind, enables 
the blower to be run at any required speed from two or three 
strokes per minute upwards, and is unfailing in its action. 
There is also a lever. (not shown) by which the valve can be 
| worked by hand. It may also be mentioned that the valve 
pistons have steam buffers which obviate the shock, hitherto the 
weak point in the steam-moved valves of direct- acting pumps. 

The valves of the air cylinder in the blower illustrated are 
formed of thin circular steel plates, which lift, both for suction 
and discharge, from the flat surface of the abutment. 


vacuum, or say 12 1b. per square inch. Having no fly-wheel 
there is no heavy mass of dead weight to be suddenly set in 
quick motion and retarded or slowed, as in the ordinary type of 
blowing engines. The piston can start off at a quick speed, 
having little resistance at first, and gradually runs slower as the 
resistance increases, without the slightest wrench or jar. One 
of these blowers having a cylinder 36in. diameter, for blast of 
13 Ib. pressure per square inch, has been run at 180 strokes per 
minute without being bolted down or secured in any way. This 
machine only occupied a space of 5ft. long and 3ft. broad, and 
when running at its regular speed of eighty single strokes per 
minute, was equal in capacity to a blowing engine of the ordinary 
type 26ft. in length and 3ft. broad. 

he illustrations Figs. 1 to 3 show a steam blower as supplied 
to The Patent Safety Gun Cotton Company, at Stowmarket, for 
compressing air up to 1 lb. per square inch, or 28in. water 
column, and its dimensions are : air cylinder 42in. diameter and| Fig. 4 shows the Brakell blower arranged to be driven by belt 
82in. long or deep, steam cylinder 24in. diameter, 5in. long or | from any other steam engine, or by hand—and consists of a spur 
deep. Ta air piston is, therefore, 32in. by 18in., or an area of | pinion fitted on the blower spindle gearing with a rack, to which 

















the necessary reciprocating motion is communicated from the 
circular motion of the driving pulley. 








SOCIETY OF ENGINEERS. 
June 12th, 1876, 

THE following paper, *‘ On the Underground Pumping Machinery 
at the Erin Colliery, Westphalia,” was read by Mr. Henry Davey. 
Two years ago the author brought under the notice of the pro- 
fession a novel system of et pumping engines. Since 
that time, instructed by Mr. W. T. Mulvaney, of Diisseldorf, the 
firm of which the author is a partner have effected the practical 
application of the author’s system at the Erin Colliery, West- 
phalia. It probably constitutes the largest example of under- 
ground pumping machinery extant, and its description forms the 
subject of the present paper. The author does not propose to 
offer any comments upon the system itself, its efficiency having 
been placed beyond all doubt in practice. 

The general arrangement of the machinery will be seen from 
drawing, page 238. The pit is 1200ft. deep, and the pair of steam 
engines and hydraulic engines combined are together capable of 
deinecing the required quantity of 1000 gallons of water per 
minute, or 60,000 gallons per hour, to the surface. At a point 
900ft. below the surface are placed a pair of compound differential 
Lem yd engines with separate condensers. Each engine is 
capable of raising 500 gallons per minute to the surface, and at the 
same time of supplying power to a pair of hydraulic pumping 
engines placed at the bottom of the pit, and employed in raising 
500 gallons each per minute to the main engine. The main 
pumping engines are illustrated above. 
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Each engine has a massive girder bed of cast iron with a 35in. 
high-pressure and a 60in. low-pressure cylinder, 6ft. stroke. The 
slide valves for these cylinders are actuated by the author’s patent 
differential valve gear. The pistons are fitted with metallic 
packing. The pumps are double-acting ram pumps, 12hin. 
diameter, 6ft. stroke, with rams of gun-metal. The pump rods, 
5jin. diameter, pass from end to end of the rats, and are secured 
thereto by gun-metal nuts, The piston rods and pumprods are 
united in one strong wrought iron cross-head, supported and 

ided in cast iron slide bars. The pump valves are of gun-metal, 

ouble beat, 1lin. in diameter, and low lift, allowing ample area 
in the water passages, and thus reducing friction to a minimum. 


The onatinn, Fae we 10in. diameter, and the rising main 14in, 
e 


diameter; joints of the and pipes are of the well- 
known hydraulic type, made wih aware. 

Each pump is provided with a sluice valve on the delivery side, 
10in. in diameter. ag omy separate condenser is illustrated in 
section at 238. ere is one condenser to each engine. 
The steam cylinder is 14in. diameter and 3ft. stroke, working a 
double-acting air yeep 16in. diameter and 3ft. stroke. The air 
pump valves are rubber disc valves on gun-metal seats. Each con- 

enser is of sufficient capacity for both engines, and the connec- 

tions are so arranged that either or both engines can work from 

pons or the _ er _ — ae soe to be 

under repair if necessary. the application of the separate con- 

denser the vacuum is po Moe unimpaired when the engine is 
in its working. 

At the bottom of the pit, 300ft. below the main engines, are 

laced a pair of hydraulic engines, illustrated in section above. 
ese engines lift 1000 ions per minute to the main 
engine at a speed of twelve strokes per minute, whilst the main 
engines force the water to the surface, and at the same time, 
through the column, supply power to work the hydraulic engines, 
The hydraulic engines consist of double-acting power rams and 


pumps placed face to face on the tel ple. These 
engines are self-contained on a strong dines bod Le to that of 
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the steam engine. The pumps, which are placed at each end of the 
bed, are I4in. in diameter and of the ordinary ram type, with gun- 
metal double-beat valves, and brass covered rams 12in. diameter 
and 5ft. stroke. The two rams are connected to each other by two 
strong wrought iron side rods, and thus alternately pull one another 
in their return stroke. The power rams, which are 7in. diameter, 
are wholly of gun-metal, and of the same stroke as the pumps. 
They are connected at one end to a central valve box, and being 
cast hollow admit the pressure to the cylindrical rams of the 
pumps. All the bearings and glands are brass bushed, All the 
packings are easy of access, and are applied only in stuffing boxes. 

The main valve box, A Fig. 5, is placed in the centre of the 
engine and contains four valves, 5jin. diameter, two being supply 
and two exhaust, which communicate with their respective pumps. 
The valves are cylindrical gun-metal mitre valves 64in. diameter 
at top, and provided at their cylindrical ends with double cup 
leathers. They are of large diameter and low lift, thus reducing 
friction and wear and tear to a minimum. 

The method of actuating these valves has been patented 
by the author, and consists in lifting and closing the valves 
by water pressure; thus in the arrangement illustrated, the 
upper or cylindrical portion of the valve is of rather larger 
diameter than the valve proper, consequently the pressure from 
the main lifts this valve, and admits pressure to the power ram. 
On the return stroke this valve is closed by admitting pressure on 
the large area at the top of the valve, whilst a corresponding but 
intermittent action takes place with the relief valve. The main 
valves thus rise and fall by the alternate admission and cutting off 
the water pressure, which is further regulated by a modification of 
the differential gear applied to the two small change valves, as 
shown in our engravings. One end of the intermediate lever is 
actuated by the hydraulic cylinder D, which is 2hin. diameter and 
8in. stroke, and has an independent motion, regulated hy a small 
slide valve in the change box B, whilst the other end of the lever 
is worked by suitable rods and levers from the engine itself. The 
small valve contained in the change box C admits or relieves the 
pressure upon the main valves. 

The slide valve for the cataract cylinder has no lap, but the 
slide valve for the main valve box has a negative lip, the length 
of time therefore governed by the cataract, occupied by the 
small slide valve in traversing the negative lap, gives a pause to 
the engine at each end of the stroke, as both supply and exhaust 
valves are closed until the small slide valve travelsa certain space. 
This pause allows time for the pump valves to fall to their seats. 
Slip in the water is by this means prevented, as well as the shock 
which occurs when valves close before a moving plunger. 

By this bydraulic system of underground pumping, the main 
engines are kept out of «'anger of flooding. The hydraulic engines 
will work under water, and can be actuated from the main engine- 
room. As a further security they could be placed in a water- 
tight staple, and by such means the hydraulic engines could be 
under repair, even when the water rose to the main engines 300ft. 
up the shaft. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions «f our corre- 
spendents.) 





PRELIMINARY EXAMINATION OF PATENTS. 

Sir,—Now that the recent attempts at legislation on patents 
have been laid aside for the present, it appears to me a suitable 
time for drawing attention to that point which may be said to be 
the pivot on which the whole question turns—I mean that of pre- 
liminary examination into novelty. There are various aspects 
under which this point may be considered, and to which I intend 
to invite attention, but before entering upon them I wish to draw 
a clear distinction between theory and practice in this matter. My 
reason for this is, that while I am ready to concede the plausibility 
of the theory, L altogether dispute the advisability of attempting 
the practice in this country, as I believe such attempt would 
inevitably fail. As regards the theory, [ am ready to admit the 
plausibility of the reasoning on which it is urged, that as the 
law of patents requires every invention under a patent to be new 
at its date, therefore there ought to be an adequate means of test- 
ing novelty in the Patent office so as to restrict the grants of 
exclusive privilege to absolutely new inventions. But this, like 
many other doctrinaire ideas, is only capable of realisation in 
Utopia. When I observe in other important departments of legal 
practice the attainment of corresponding perfection, I may come 
toa belief in the possibility of working up to such an ideal. This, 
however, is, I fear, a very remote prospect, and in the mean time 
I should strongly deprecate any departure in principle from our 
existing system, the practical defects in which are in a great 
measure due te preventible causes. In order to make my meaning 
clear I will endeavour to establish the two following propositions : 
(1) That preliminary examination of all applications for patents as 
contained in the Lord Chancellor's bill would involve practical 
difficulties and objections of such magnitude as to render the 
scheme a failure. (2) That the existing system if amended in 
detail would answer in practice better than any substitute for it 
hitherto proposed. 

The first objection to the proposed scheme that I will notice is 
that it is founded on a policy of repression. This point appeared 
to be quite clear to some noble lords who took part in the debate 
on 27th Feb., 1875, as may be seen on reference to the report 
in the Times of that date. And it is equally clear to those who 
are practically acquainted with patents, they are of opinion that 
the proposed plan would effect much more in the direction of re- 
pression than the Lord Chancellor appeared to think or desire. And 
it is to be remembered that when a measure becomes law, its 
effect in working may be very different in degree from that intended 
or contemplated by its autor. So in this case, it would be quite 
out of the power of the Lord Chancellor to keep the working of 
his Patent Bill, if it became law, within any limits he might 
think desirable. The real effect of such a law would depend upon 
the action of the examiners employed to work it. 

Looking then at the real amount of repression probably involved 
in the working of the proposed plan, it becomes important to ask 
whether such a policy of repression can be good public policy? 
This is a period in which we are constantly receiving solemn 
warnings of the danger of losing our old prestige in manufactures, 
by reason of the growing skill displayed by other countries, and 
there seems to be a general impression that we are now more than 
ever in need of useful improvements in our existing modes of 
manufacture. The president of the British Association in his 
recent address in Glasgow received credit for having struck the 
right chord, in asserting the importance at this time of combiving 
the practical application of science with research. 

Assuming this to be a fair view of the case, can it be expedient 
at this time to risk the expatriation of good mechanics by an 
attempt to lessen the number of patents in such a manner as to 
create a serious grievance? As to the ostensible reason for the 
attempt—the elimination of old and frivolous inventions—the 
means proposed are not, in the judgment of experienced persons, 
at all adequate to the purpose, because no conceivable examiners 
would be able to do what would be required, and serious mistakes 
would often be made to the prejudice of valuable inventions, 

I must postpone my next objection to preliminary examinations 
as proposed —and it is a very weighty one-- to a future letter. 

8, Quality-court, WILLIAM SPENCE, 

Chancery-lane, Sept. 27th. Assoc. Inst. C.E. 


PRIZES FOR ENGINE-DRIVERS. 

Sir,—Permit me to inform your correspondent ‘‘ Engine-driver” 
that I think there cannot be any doubt but what in time every 
man in charge of an engine will have to pass an examination, and 
be the holder of a certificate of competency. Whether such certifi- 
cates will be issued by the Government I am unable to form an 
opinion, but any way the matter has been brought under the notice 





of the President of the Board of Trade, also before the Royal Com- 
mission on Railway Accidents. Meanwhile there is’ no reason for 
the work of preparing for such a boon as a certificate to stand still. 
Considering the kind of pluck that exists, generally, in an 
engineman, I see no difficulty in the way of his raising his position, 
and so that certificates will be of equal value to himself, his 
employer, and the public at large. MICHAEL REYNOLDS. 
righton, Oc' 





LOCOMOTIVE CRANK AXLES, 


Srr,—I was rather surprised at the remarks passed by your last 


week’s correspondent in his letter on *‘ Fast Trains.” Taking into 
consideration his opinion as regards double bearings upon the axles 
of driving-wheels, and, inferring that his argument is based upon 
practice, then I must confess I have something to learn which 
rather clashes against my formed opinions, and those of, I may say, 
the majority of railway men—viz., that double bearings upon the 
axles of driving-wheels are a safeguard against broken axles, and 
a preventive against disaster should a fracture occur. Now, this 
system is still adopted by some of the leading railways of this 
country, as is well known, but yet the time is not far distant when, 
I think, the arrangement will disappear altogether, but I think 
your correspondent fails to see the exact reason why this system is 
followed up by some. In my opinion it certainly is not adopted 
because of its being a greater safeguard against broken axles, or 
cranks, more properly speaking, than the single or inside bearing 
system. Looking at it in the light of its preventing a disaster 
should a breakyge occur, it may seem a very plausible idea from 
the fact of the double bearings holding the wheels, as the trundle 
of a wheei-barrow, but even here I fail to see an advantage, for the 
London and North-Western Railway Company, for instance, whom, 
I may say, use the single bearing system ame, have had 
frequent cases of broken cranks, and seldom or never has any acci- 
dent arisen therefrom, especially of late years. Now, ‘ prevention 
is better than cure,” and, in my opinion, where the double bearing 
is used, the outer or extra box is constantly holding out an invita- 
tion for the crank to break in order to show its utility in holding 
up the pieces should this occur. I will at once admit that should 
the axle break close up to the boss of the wheel, then that system 
which your correspondent advocates has a decided advantage, but 
how often do we have an instance of one parting at this point? We 
know perfectly well that, when inside bearings are used, the crank 
usually breaks across either one of the inner crank arms, and, when 
the other system is used, it usually parts a little higher up, across 
or near to the wrist of the crank, in both cases a very Caden 
lace, as proved by instances of broken cranks where the single 
Cotsing system is used. The sum of what I am prepared to show 
your correspondent is this—that, putting any particular engine on 
one side altogether, the double bearing system stands at a decided 
disadvantage, and tends to break more crank axles than the system 
of using single or inside bearings ; but, should your correspondent 
have an idea of what my theories against his in the question of 
double bearings are, I might as well mention that I have not lost 
sight of the adjusting wedge, which the designer of the locomotive 
alluded to by him in his letter has judiciously placed in conjunction 
with his inside axle-box. \H 
Crewe, October 3rd. 
RIDER'S EXPANSION GEAR. 

Srr,—We observe in THE ENGINEER of Sept. 22nd an article 
headed, ‘‘ Eight-horse Power Portable Engine, Messrs. Armitage 
and Ruston, Engineers, Chatteris, Cambridge,” with illustrations. 
It would appear from this article that Messrs. Armitage and 
Ruston are entitled to manufacture the variable automatic valve 
gear described in the drawings. We beg to observe that these 
gentlemen possess no such right, as this valve gear is the subject 
of letters patent granted to Mr. Rider. We alone are the 
manufacturers in this country. 

In support of our statement, we beg to hand you copy ofa 
letter, dated April 21st, 1876, written by Mr 5S. C. Armitage to 
our solicitor, in reply to a letter written by him on our behalf, 
requiring Messrs. Armitage and Ruston to desist from the manu- 
facture of the variable automatic expansion valve gear as an 
infringement of Mr. Rider's patent. 

Under these circumstances we will ask you to be so kind as to 
give publication in your next issue to this letter, and to Mr. 
Armitage’s letter referred to and enclosed herewith. 

HaywarpD TYLER AND Co, 
84 and 85, Whitecross-street, St. Luke’s, E.C., 
London, Sept. 28th. 
(Cory. ] April 21st, 1876. 
To Alf. Howard, Esq., 40, Old Broad-street. 

Sir, —I thank you for sending me the copy of specification, and should 
have replied before . . [have only made three engines; to one 
only | applied as an experiment the valve in question, but finding it did 
not answer my expectations, I am going to alter to the ordinary form of 
expansion valve. Of course I am very sorry | did not know of Mr. Rider's 
patent before, and I will at once alter the valve in question, and desist 
from any further manufacture of them. 

Hoping this will be satisfactory, I remain yours respectfully, 

(Signed) 8S. C. ARMITAGE. 


(44. 








BOILER INCRUSTATION AND CORROSION, 

Srr,—I have carefully followel the remarks of your able corre- 
spondent, ‘‘ Boiler Doctor,” on the above subject, and have no 
doubt that in certain instances they would be found of intinite 
utility, and as such they should be highly appreciated. In my 
idea —and I have had some little experience—the following method 
would prove in nearly all cases of incrustation and corrosion an 
almost infallible prevention. Let an iron cage be made, suiting 
the size to the size of the boiler, say 2ft. by 1ft. Gin. by 1ft. 6in., 
for an egg-ended boiler 20ft. long by 5ft. diameter, in the cage 
place a tier of oak logs, say 12in. by din. square, and above that 
other tiers crossed until full, the cage being hung from the top of 
the boiler, so as to be clear of the sides and flues, Let any of your 
subscribers try this cheap and simple experiment, and I think they 
will find that a large proportion of the deposit will adhere to the 
logs; what does not do so, and is found on the boiler, will be dis- 
covered to be perfectly soft and easily washed off. 

I have had this method in use for upwards of two years in boilers 
of the above type and size, the feed-water containing a very large 
proportion of lime, and have never had occasion during that 
period to have them once chipped. The oak logs require renewing 
once a month. 

Sunderland, Oct. 4th. 
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THE ignition of the charges in the Hell Gate mine was effected 
by 96 batteries of 10 cells each, placed in a bombproof structure. 
The cells were charged with the fluid known as “‘ electropoion,” 
whatever that may be, and bichromate of potash in dilute sulphuric 
acid. The zinc and carbon plates were 4in. by 6in., and gave an 
area when lowered in the fluid of 40 square inches each. The cells 
were connected for intensity, and 42 of them forming one battery, 
the intensity of which was sufficient to ignite simultaneously one 
set, consisting of eight groups of 20 fuses in continuous circuit, 
equivalent to 160 fuses. There were, in all, 23 sets exploded by 23 
such batteries. In order to ensure the simultaneous explosion of 
these 23 times 160 fuses, a novel apparatus was interposed into the 
circuit of each of these independent sets. The apparatus consists 
of a gravity circuit closer, a brass pin closing the open circuit 
when the batteries are lowered down, after the charging of the 
mines is finished, by dropping into a cup filled with mercury, both 
brass cup and pin being part of the circuit. It is understood that 
there were 23 brass pins and as many mercury cups in the instru- 
ment forming the circuit closer. The simultaneous explosion of 
all the mines was accomplished in the following way: After the 
wires were connected with the poles of the battery, and the brass 
= and cup respectively, the plate containing the brass pin was 
ifted and held by a cord containing the fuse, the destruction of 
which, by a separate battery, caused the closing of the circuit by 
the contact of the brass pins with the mercury in the cups, and the 
explosion followed, . 





Society or ENGINgEERS.—At the last monthly meeting of the 
Society of Engineers, the following gentlemen were balloted for 
and ——s viz., a8 members :—Mr. W. D. Bayliss, Mr. 
Josiah kes, Mr. R. L. Mestayer, Mr. Barrow Turner, Mr. 
Christopher Spriggs, Mr. T. A. Dillon, Mr. John Esson, Mr. E. W. 
Brooking, Mr, A. F. Phillips, Mr. Malcolm Campbell, and Mr. P. 
R. Bjorling.. As an associate, Mr. Edward Crofton. 

MANCHESTER STEAM Users’ AssocraTion.—The last ordinary 
monthly meeting of the executive committee of this association was 
held at the offices, 9, Mount-street, Albert-square, Manchester, on 
Friday, September 29th, Mr. Hugh Mason, president, in the chair, 
when Mr. L. E. Fletcher, chief engineer, presented his report, of 
which the following is an abstract:—‘‘ From the 24th of June to 
the 22nd of comes Bog inclusive, 918 visits of inspection were made, 
and 1944 boilers examined 1113 externally, 16 internally, 16 in the 
flues, 799 entirely, while in addition 17 boilers were tested by 
hydraulic pressure. One of these hydraulic tests was applied to a 
boiler already in use, to ascertain its fitness for the pressures at which 
it was worked, while in the other 16 cases the boilers were new 
ones, and were tested not only by hydraulic pressure but also 
specially examined, both as regards their construction and comple- 
ment of fittings, before leaving the maker’s yard. During the above 
period the following defects have been met with: Furnaces out of 
shape, 11—2 dangerous; fractures, 14; blistered plates, 14—2 
dangerous ; internal corrosion, 36; external ditto, 31—3 dangerous ; 
internal grooving, 23; external ditto, 1; water gauges out of order, 
[2; blow-out apparatus ditto, 3; safety valves ditto, 10—1 danger- 
ous ; pressure gauges ditto, 23—1 dangerous ; boilers without glass 
water gauges, 4—3 dangerous ; without safety valves, 3—danger- 
ous ; without pressure gauges, 3—2 dangerous ; without blow-out 
apparatus, 2; without feed back pressure valves, 24—5 dangerous ; 
cases of over pressure, 4—3 dangerous ; cases of deficiency of water, 
1. Total, 209 defects—25 dangerous.” The report added that seven 
explosions had occurred during the above period, by which 55 persons 
had been killed and 49 others injured. The scene of the catastrophe 
had been visited in every case by one of the association’s officers, 
and the results reported. Not one of the explosions referred to 
arose from boilers under the charge of the association. By the 
consent of the Admiralty an experimental chamber, made at the 
Dockyar1, Portsmouth, during the recent investigations as to the 
cause of the explosion on board the Thunderer, has been deposited 
in the museum of the association. This chamber was made for the 
purpose of being submitted to a series of hydraulic bursting tests 
to ascertain the strength of flat stayed surfaces, and is now ex- 
hibited by the association in the hope that it will prove of service 
to boiler constructors. This museum, which the recent removal of 
the association to larger premises has enabled it to institute, will 
considerably increase the service the association is able to render to 
boiler owners and boiler makers, It already contains several most 
instructive specimens, calculated to throw light on the cause, and 
assist in the prevention of steam-boiler explosions. . 

Mr. BELL, M.P., ON THE PRESENT STATE OF THE IRON TRADE. 
—Delivering the inaugural address at the opening of a Liberal club 
at West Hartlepool, in response to a request that his address 
might be devoted to a consideration of the iron trade of America 
and at home, Mr. Isaac Lowthian Bell, M.P., glanced rapidly at 
the resources of America for ironmaking purposes—indicating its 
charcoal fuel, the vast size of its coal-bearing area, the petroleum, 
and gaseous fuel ; its vast stores of iron ore on the shores of Lake 
Champlain, in the Marquette region, at Lebanon, and in Georgia 
and Alabama—some of which were capable of furnishing pig iron 
fit for the Bessemer converter ; whilst, as to lime, the smelter in 
America was as favourably situated as here. With these natural 
facilities, it might be asked if we were not threatened with the ex- 
tinction of our iron manufactures. Speaking from present state of 
knowledge of American resources, as an English ironmaster he felt 
no apprehension on the score. The United States was a vast terri- 
tory, our country covered a small area, but the latter had ready 
access to the ocean— the highway to the commerce of the world, so 
that there was only a moderate distance between the raw materials 
and an easy mode of placing the manufactured article on board a 
ship for economic transport to any seaport. In Great Britain we 
had the same region furnishing both fuel and ironstone, as in the 
cases of Staffordshire and South Wales—long the chief seats of our 
iron manufacture ; but, after recent discoveries, it was difficult for 
the expensive claystones of the carboniferous formation tv compete 
with more favoured localities, the famous Black Band excepted ; 
whilst of ore found in one geological period andsmelted in another, 
the Cleveland ironstone formed a striking example: the coal 
region of South Durham furnishing the coke to smelt the 
ironstone of the lias of North Yorkshire, the two being 
separated by the moderate distance of twenty or thirty miles. 
Before the rich ores of Lake Superior could meet the required fuel 
for their reduction a journey of something like 500 miles was neces- 
sary. One marked exception to the objection of distance occurred 
in the Alabama fields, where only a few miles separated the two— 
a valley know as Jones’ interposing. But we have equal facilities, 
and can in addition load our iron direct from the furnaces into 
vessels ; whilst the Alabama ironmakers incur considerable expense 
in transporting their produce to the sea coast. Half a dozen years 
ago America was our largest customer for iron, receiving from us 
close on to a million tons yearly. ‘This important branch of our 
commerce was now almost entirely annihilated, and he had no 
great hope of its restoration under any possible combination of 
circumstances. Freight, insurance, and landing had to be taken as 
from 15s. to 20s. a ton in all; but times of great depression arose; and 
a large proportion of the iron used had further to be sent in!and. 
He thought that with the great natural resources in collieries and 
iron mines of the United States there remained no reason to hope 
that in the present condition of things we could regain our former 
footing in this branch of our commerce. This conclusion was cone 
to apart from the artificial restrictions now imposing a duty of 
nearly 60 per cent. on the present. selling price of pig iron on the 
Tees before its admittance into an America port—restrictions which 
had most signally failed to fulfil the expectations of those who 
had urged them. America had participated in the unhealthy con- 
dition of the iron trade known after 1870; fresh capital was 
expended with them as with usin erecting fresh blast furnaces, 
and though the benefit had been reaped in high prices for 
some years, the day of reckoning had come, and it was 
felt more severe perhaps there than here. In regard to the 
men to whom the superintendence of the iron industry in 
America was committed, Mr. Bell expressed the opinion that in 
education to their work and in knowledge of its principles, they 
were our equals, and are as familiar as we are with every improve- 
ment introduced in this country, in which all great improvements 
in metallurgical science had originated, and in some instances they 
had improved upon our practice. In the matter of skill the work- 
ing menare not unlike those with whom we were familiar, which 
was to be expected, seeing that many were emigrants from this 
country. After glancing sarcastically at the attempt of Mr. Swank, 
the secretary of the American Iron and Steel Association, to prove 
that the workmen in the United States occupy a position of a much 
more elevated character than with ourselves, Mr. Bell proceeded to 
say that we had an immense advantage in being able to despatch 
our iron-produce from any iron-making district in the kingdom to 
the sea coast by a journey of 100 miles. In regard to the iron trade 
of that locality—Cleveland—his confidence in it remained unabated, 
the inevitable re-action due to former excitement was the sole 
cause of the present depression, but the difficulties against which 
Cleveland had to contend were aggravated by changes in the 
requirements of the consumers of iron. This, however, fur- 
nished reason for increased exertion, and he had no doubt that 
out of our present distress good would come. He looked to 
mechanical puddling as one of the means of commanding the desi- 
deratum, and the cordial co-operation between masters and men, 
which would supplement the capital and enterprise of the former 
with the skill and industry of the latter. This would give economic 
production and excellence of product, and would enable us to lift 
the cloud which at present was over the trade and district, 
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RAILWAY MATTERS. 


THE new line of railway in Wye Valley, from 
mouth, was inspected on Friday last, and will 
This completes the shortest route from Liverpool to Bristol. 

THE London and North-Western Railway Company have just 
issued a new book of rules to their servants. One new rule provides 
that no company’s servant shall enter a railway refreshment-room 
for the purpose of drinking while on duty, on pain of dismissal. 

Iris stated that the Government is negotiating with the Nether- 
lands India Railway Company. 4s purchase the railway from 
Batavia to Buitenzorg. e Government propose, moreover, to 
grant a concession to the company to construct—under the 

arantee of the State—a railway from Sourakarta to Madioen, and 

rom Djocjokarta to Tjilatjap. 

A NEw form of railway accident has been encountered in the United 
States. It is thus described in the Railway Age :-—‘‘The manner 
in which Mr. Charles bye the esteemed treasurer of the St. 
Louis, Kansas City and Northern Railroad, and another passenger 
met their death in the recent accident on that road was most ex- 
traordin as well as distressing. It appears that the track, 
pss voces 3 heavy rains, completely slid over the embankment 
with three of the cars, turning them upon their sides in such a way 
that the upper berths, in which both these gentlemen were sleeping, 
closed up like trap doors, and actually smothered their occupants 
before they could be rescued. To add to the strangeness 0} the 
accident, the only other lives lost were those of two little children, 
relatives of Mr. Taussig, who were drowned in the, water which 
entered the cars as they lay in the ditch which the sudden storm 
had filled. Death in the form of smothering and drowning is least 
to be anticipated on a railroad car of almost any place on earth. 
Certainly no human foresight could have anticipated such a com- 
bination of extraordinary occurrences as those which caused this 
mournful casualty. 

At a recent meeting of German railroad directors at Constance 

‘the following statement was made by Herr Funk, concerning the 
relative value of various processes of impregnating sleepers. The 
observations upon which the accompanying statements are based 
were made partly upon the Cologne and Minden, and partly upon 
the Hanoverian State Railroad. Of pine sleepers (Kiefer- 
schwellen)impregnated with chloride of zinc, after21 years of service, 
the proportion that had been renewed was 31 per cent. ; of beech 
sleepers impregnated with creosote, after 22 years, 46 per cent. had 
been renewed ; of oak sleepers, not impregnated, after 17 years, 49 
per cent. had been renewed ; of oak sleepers treuted with chloride 
of zinc, at the expiration of 17 years, 207 per cent. had been 
renewed. In all of these cases the conditions to which the wood 
had been exposed were very favonrable—the road-bed being a very 
good one, and permitting of excellent drainage. Test samples 
taken from sleepers that were allowed to remain at the expiration 
of the respective periods named, exhibited a perfectly sound cross- 
section. The following statement contains the results of a similar 
set of observations made upon the Kaiser-Ferdinands-Nord R.R., 
viz. :—According to these observations, the proportion of renewals 
was, with oak sleepers (not treated) after 12 years of service, 74°48 

r cent. ; with oak sleepers, treated with chloride of zinc, after 

years, 3°29 per cent. ; with oak sleepers, impregnated with 
creosote oil, after 6 years, 0°09 per cent. ; with pine sleepers, im- 
pregnated with chloride of zinc, after 7 years of service, 4°46 per 
cent. The practice of the Kaiser-Ferdinands-Nord R.R. since the 
year 1870. has been to employ only oak for sleepers, which are im- 
pregnated either with chloride of zinc or with creosote oil. 

THE Board of Trade Return of Railway Accidents and Casualties 
in April, May, and June, 1876, has just been issued, The sum- 
mary shows that the total number of persons killed and injured 
on railways in the United Kingdom in the course of public traftic 
during the three months were 264 killed, and 1166 injured. Of 
passengers there were none killed from causes beyond their own 
control, but 22 deaths ensued from misconduct or want of caution, 
378 passengers were injured from causes beyond their own control, 
and 159 from a want of caution. Under the head of servants of 
companies or contractors, five were killed and 61 injured from 
causes beyond their own control, and 124 were killed and 510 in- 
jured from misconduct or want of caution, and 15 persons were 

illed and eight injured passing over railways at level crossings. 
Of trespassers, including suicides, 74 were killed and 27 injured, 

while of other _—— not coming in the above classification, 24 
were killed and 23 injured, making a total of 264 killed and 1166 
injured. In addition to the above, accidents occurred which were 
only indirectly connected with the working of the railways, result- 
ing in the death of three passengers, four servants of companies, 
&c., and two other persons, and injuries to 11 passengers, 273 
servants, and two other persons. During the three months there 
were 18 collisions between passenger trains, 25 collisions between 
peer trains and goods or mineral trains, and 11 collisions 

tween goods trains, 26 passenger and eight goods trains left the 
rails, There were four instances of trains or engines being turned 
into wrong sidings ; 9 instances of trains running into stations, &c., 
at too high a speed ; 53 cases of trains running over straying cattle 
are also reported ; 18 cases of trains running through gates at 

level crossings ; two cases of the bursting of boilers of engines, &c. 
There have been reported 379 failures of tires and 97 failures of 
axles, and likewise eight failures of couplings, There have also 
been reported two cases of the failure of engine machinery, failure 
of 1 tunnel, 40 wheels of vehicles, 1 brake apparatus, and 95 rails, 
1 case of damage to permanent way by floods, 12 fires in trains 
and 1 at a station. From the general total it appears that during 
the three months on the railways of England and Wales the 
number of persons killed were 222, injured 968 ; Scotland—killed 
31, injured 180; Ireland—killed 11, injured 18, 


THE eo of the evidence taken by the Select Committee of the 
House of Commons appointed to inquire into the question of 
employers’ liability for injury to their workmen, has just been pub- 
lished. Mr. F. W. Evans, the general secretary of the Amalga- 
mated Society of Railway Servants, stated that railway servants 
were more than any other class interested in placing on their 
employers such liabilities as would insure every precaution being 
taken for their safety. By the returns of the Beard of Trade it 
appeared that in 1875 no fewer than 4383 railway servants were 
killed or injured by accidents on railways. Of this number the 
companies asserted that only thirty-nine were killed and 514 
injured from causes beyond their own control, while 726 were killed 
and 3104 injured from their own misconduct or want of caution. 
These returns were made by the companies, whom he looked on as 
interested parties. Upwards of 10,000 railway servants had signed 
a memorial, which had been presented tu the Royal Commission on 
Railway Accidents, in which they asserted that the causes stated 
in the returns of the companies were in many cases erroneous, and 
that in the majority of cases the accidents to servants were 
occasioned—first, by the excessive hours of labour ; secondly, by 
the non-enforcement of certain of the companies’ rules ; thirdly, 
by the non-adoption of the most approved appliances conducive to 
safety in the working of railways; fourthly, the want of 
accommodation for working the traffic ; fifthly, by the employment 
of inefficient persons; and, sixthly, by the insufficient number of 
men employe As the law at present stood,. railway servants 
could not claim any compensation for the loss they suffered by the 
acts of others. The companies were at present in no way respon- 
sible for the safety of their servants, It was in consequence of this 
irresponsibility that companies did not go to an t expense in 
removing sources of danger to their servants. He held it to be the 
duty of the Legislature to make the companies responsible for loss 
sustained by servants through the acts of those who wielded 
authority in the companies’ names. In shunting operations about 
one in every twenty men was killed or injured in the year, and this 
arose in a great measure from “ fly-shunting,” a practice forbidden 
by the companies’ rules, but neatly everywhere practised with the 
consent of the companies’ officers, 





NOTES AND MEMORANDA. 


A CHEAP and useful substitute for india-rubber is prepared by 
mixing a thick solution of glue with tungstate of soda and hydro- 
chloric acid. A compound of tungstic acid and glue is precipitated, 
which, at a temperature of 86 deg. to 104 deg. Fah., is sufficiently 
elastic to admit of being drawn out into very thin sheets. On 
cooling this mass becomes solid and brittle, but, upon being heated 
again, soft and plastic. 

Durtine the month of September there were nineteen new vessels 
launched on the Clyde, with an aggregate tonnage of 15,000, as 

inst twenty-two vessels of 14,000 in the corresponding month of 


MISCELLANEA. 


CapTAIN TYLER, on Tuesday week, completed his journey over 
the Bristol and Exeter line. He had a narrow escape near Exeter. 
While examining the under part of a bridge he slipped from the 
river’s bank into the Exe, and had to swim some distance before he 
could get out. He has now walked the whole seventy-six miles, 
and examined every rail, sleeper, and bridge on the line. 

Tue King of the Belgians has announced to the President of the 
Congress now sitting at Brussels his offer of 5000f. as a prize to 
that.city, local authority, or — association which shall by im- 
provemerit in the dwellings of the working classes effect the greatest 

duction of the death rate at the lowest cost. This prize is to be 





1875. But taking the three-quarters of the year now P 
there is a considerable decrease in the aggregate amount of tonnage 
launched, it being 26,000 tons under the same period of 1875, and 
50,000 less than in 1874. 

THERE are now three gas-producing wells at Beaver Falls (U.S.), 
one of which has been in operation over seventeen years. ‘wo of 
the wells are nearly 1100ft. in gern one having been reamed out, 
and is said to produce about 100,000ft. per day, which is utilised in 
the cutlery works, except what is used in the gas-lighting works, 
where it supplies about 60 per cent. of what is used. The other 
old well is to be bored out to 8in. The third well is recently bored, 
and struck a good vein of gas at 500ft. This well is to be cased 12in., 
with a small tube inside to continue the boring to a greater depth, 
while the present product of gas, which is much greater than the 
other wells, can be utilised. It is proposed to go down 2500ft. if 
need be, to test the lower strata for gas or oil. ' 

THE nickel deposit near the Gap, Lancaster County, Pa., is con- 
sidered the largest yet discovered in the world, and the only deposit 
of the ore worked in America. The mine is on the high dividing 
line between Chester and Pequea Valleys. Besides nickel, copper, 
iron, and limestone are found in the same locality. Nickel was 
discovered here about the year 1856, though copper, which is taken 
from the same mine, was known in the same locality seventy years 
ago. The ore has a grey colour, is very heavy, and so hard that it is 
mined entirely by blasting. After the ore has been broken into 
small fragments, it is put into kilns holding eighty or ninety tons 
each, and subjected to heat poe at first by the burning of a 
small quantity of wood, and continued by the conversion of the 
expelled gas. It isthen putintoa smelting furnace, and undergoes 
a treatment similar to that of iron ore. 

ACCORDING to Dingler’s Journal there has been invented a new 
kind of iron ink for printers’ use, which resembles the writing inks 
now in use. In its production iron is dissolved in some acid, such 


.as sulphuric, muriatic, or acetic, and one-half of the solution 


oxidised by nitric acid, after which the two portions are united or 
mixed, ,and the black proto-sesquioxide precipitated by means 
of soda or potash ; the precipitate thus formed is filtered out, well 
washed, and mixed with equal parts of a solution of tannic and 
gallic acid, which produces a beautiful blue black or pure black 
pigment. This latter is well washed and dried, and then mixed 
with linseed oil varnish, forming, it is said, a superior ink for letter 
press, as well as for lithography, wood cuts, and steel and copper 

late printing. Paper printed with this ink can, it is stated, be 
Bleached by putting it into a bath of pure water to which 10 per 
cent. of caustic soda or potash has been added. It is left there 
twenty-four hours, then put into a rag engine, cut fine, the pulp 
thrown on a cloth and allowed to drain, washed with clean water 
to which 10 per cent. of hydrochloric, acetic, or oxalic acid has 
been added, digested twenty-four hours, and again used for paper 
making—the difficulty of removing the ink being much less than 
in the case of ordinary printing ink. 

THE curious glass beads called aggry, which are valued in 
Ashantee like diamonds, and which are found deep in the ground 
in the Dinkira, Akim, Warsaw, Ashantee, and Fantee countries, 
are supposed to be of ancient Egyptian manufacture. If so, they 
prove that the Egyptians surpassed the moderns in some respects 
in making glass. ‘‘ The variegated strata,” says ‘‘ Johnson’s En- 
cyclopzedia,” now nearly ready for publication, ‘ of the aggry beads 
are so firmly united, and soimperceptibly blended, thatthe perfection 
seems superior to art. The surfaces of some are covered with 
flowers and regular patterns so very minute, and the shades so 
delicately softened one into the other and into the ground of the 
bead, that nothing but the finest touch of the pencil could equal 
them. The agatised parts disclosed flowers and patterns deep in 
the body of the bead, and thin shafts of opaque colours run from the 
centre to the surface.” The recent Ashantee war has made the 

ublic in England somewhat familiar with these beautiful beads. 

here is observed in them different coloured clays baked together 
without blending, as well as certain peculiarities of manufacture 
which cannot be well explained. It is remarkable that these beads 
bear some resemblance to the celebrated glain neidyr, or Druid 
holy snake beads of glass found in Wales. 


THERE are two exhibits, says the Scientific American, in the Peru- 
vian section of the Philadelphia Exhibition which attract an unusual 
share of attention. The first is the hideous collection of mummies 
and fragmentary portions of the bodies of ancient Peruvians; and 
the second is what appears to be an ordinary Panama hat, until the 
sight of the price label, inscribed 300 dols., induces one to examine 
it more carefully. Close scrunity elicits the fact that the article is 
woven with wonderful fineness ; and by the aid of a lens, 108 
stitches, or picks, as weavers would call them, may be counted to 
the inch, measured radially from the centre. The hat is exhibited 
by Juan Daste, of Monte Christo, Peru. The material is jipijape, 
a species of palm, the leaves of which are gathered before they un- 
fold. After the veins and other coarse portions are removed, the 
leaves are made into bundles and macerated in boiling, and then 
in cold, water until they become white. Bleaching in the shade 
follows and then the hats are plaited from the straw by the Indian 
natives of the country. For so fine a fabric as the hat exhibited at 
the Centennial, the abeve process would be too rough. The only 
wetting the straw receives is done by the dew, to the influence of 
which it is exposed. Then the braiding is done in a dark damp 
room ; and to produce a single hat, a woman often works from five 
to six hours daily for three or four months. {When the article is 
finished it wil: wear indefinitely, provided there be no defective 
straws init. Probably the 300 dol. hat exhibited in Philadelphia 
would outlast the lifetime of its purchaser, and serve as a heirloom 
to his descendants for years afterwards. 


La Compagnie du Gaz Parisien, previous to constructing some 
large gasometers near Paris, experimented on the different materials 
to used in their construction ; among others, on the cement 
which was to be used for the vertical walls of the reservoirs (cwves), 
with the following results : The cement used was Portland cement 
of Pouilly in Burgundy. It was found that a brick of pure cement 
six weeks old, which had been kept in water during that time, 
broke under a tensile strain of 1701b. to the square inch, 12 kilos. 
asd — centimetre ; but a brick six months old, which had also 

n kept under water, broke under a strain of 441 1b. per square 
inch, 31 kilos. per square centimetre ; that cement eokans more 
red: when exposed to tho sunlight and fresh air, than when 

ected by humidity; but that this is at the expense of the 
tenacity and impermeability of the product ; hence masonry walls 
should be sprinkled regularly until the cement has set; that the 
degree of fineness has an effect on the setting of cement, and con- 
sequently upon its ultimate tenacity, for it is a rule that the 
tenacity is in inverse proportion to the rapidity of the setting ; that 
a mortar made of two parts sand to one of cement broke under a 
strain of 277 lb. to the square inch, 19 kilos. per square centimetre, 
while a mortar of equal parts of sand and cement broke under a 
strain of 427 lb. to the square inch, 30 kilos. per square centimetre. 
The effect of sand —_ the shrinkage was shown by the fact that 
pure cement was defaced by cracks a little more that a foot apart ; 
when mixed with equal parts of sand, the cracks were little more 
than a yard apart; when three parts of sand toone of cement were 
used, there were no cracks at all: hence it was this mixture that 
was used in constructing the reservoirs, 





awarded at the next International Hygienic Congress. 

As a result of the negotiations which have been carried on for 
some time past between the several Governments interested, a 
memorandum has been addressed to thei all round, to sow that 
the St. Gothard line may be completed for some 50 million francs, 
It seems also that it has been deemed absolutely necessary to make 
arrangements for the doubling of the St. Gothard line proper, 
whenever it shall become necessary. 

Tue Indian troopship Serapis having been reconverted to some- 
thing approaching its original condition—though the gold moulding 
on its sides still remains—was commissioned at Portsmouth on 
Tuesday morning. The pendant was hoisted in accordance with a 
telographic message from the Admiralty. In this case the very 
rea course has been adopted of commissioning the eee 
a captain has been appointed to her. She was docked on T ursday 
for the purpose of having her hull coated with Major Crease’s 
cement. The Serapis is last on the roster for troop service, and will 
not sail for Bombay on the 29th inst. 

Wiru the view of preventing damage and loss of property by the 
inhabitants of the low-lying districts on the banks of the Thames 
from future high tides, the Metropolitan Board of Works has pre- 

ed a bill for dealing with the subject. They propose to require 
the local authorities of the districts adjacent on the river and the 
owners of riverside property to make proper walis and defences for 
keeping out the water, and upon their default to do the work and 
charge them with the cost. The local authorities possess powers 
for protecting districts from inundation, but those powers have 
proved inoperative. The bill referred to will he discussed at an 
early meeting of the Metropolitan Board of Works. 

A COMPARISON between the area and extent of the London docks 
and those on the banks of the Mersey, at Liverpool and Birken- 
head, shows that the estimated water area and quay space of the 
London and St. Katharine Docks are about 120 acres; the East 
India Import and Export Docks, 32 acres ; West India Import and 
Export Docks, 54 acres; South Dock, 24 acres ; Timber Dock, 21 
acres; Commercial Docks, 150 acres; Grand Surrey Docks, 
75 acres ; and Victoria Dock, 90 acres (exclusive of enlargement in 
progress) ; being a total of 566 acres. The water area and quay 
space of the Liverpool docks are 259 acres, and that of the Birken- 
head docks 166 acres, being a total of 425 acres on both sides of the 
Mersey, as compared with 566 acres, the present area of the docks 
on the Thames, exclusive of the Victoria Dock extension now in 
progress. : ‘ hes 

Ar the half-yearly meeting of the West of Scotland Association 
of Gas Managers, held at Glasgow, a few days ago, the president, 
M. Levi Monk, of Lanark, in the course of a long address, insisted 
upon the desirableness of endeavouring to have 20-candle gas 
ahuted as the national standard, and instead of from 18 to 34 as 
present. The advantage of the change, he considered, would be 
that a reliable burner could be selected, which would enable con- 
sumers to receive the free advantage of the gas supplied to them, 
Mr. William Young, of Clippens, explained and illustrated with 
experiments the new process of treating coal gas during condensa- 
tion, and Mr. D. M. Nelson, subsequently:described Copp’s improve- 
ment in gas apparatus, particularly his anti-dip arrangements, upon 
which there was some discussion. It was agreed that the next 
meeting should be held at Linlithgow. 


Tue large three-masted schooner which Messrs. Camper and 
Nicholson are building for the Baroness Rothschild is in 4 very 
forward state, being nearly planked up from garboards to covering 
board. We believe this will be the largest sailing yacht in the 
world, and with 7ft. 6in. head room below from stem to stern, she 
will have a wonderful lot of accommodation. Besides dining-room, 
drawing-room, and kitchen and officers’ mess-room, she will have 
twelve sleeping berths aft and a large house on deck fitted up as a 
lounge. The fittings below will be very choice, of walnut, sycamore, 
wainscot oak, teak, Hungarian ash, and other hard woods. Inthe 
after dead wood an aperture has been made, so that at any time a 
screw propeller could be fitted. Her principal dimensions are as 
under :—Length between perpendiculars, 151ft.; ditto for tonnage, 
148ft.; beam, extreme, 28ft. Yin.; beam moulded, 28it.; draught 
aft, 13ft. 3in.; depth of hold, 15ft. 2in.; tonnage, 575. 

THE Pennsylvania Transportation Company, in connection with 
the Baltimore Transportation Company and several other corpora- 
tions, have commenced to construct a four-inch pipe line from the 
oil regions of Pennsylvania to Baltimore ; intending, afterward, to 
extend branches to Philadelphia, New York, and other points on 
the Atlantic sea-board. This method of exporting crude petroleum 
is not entirely new and untried ; as there are now in operation pipe 
lines leading from the various wells to the great reservoirs, aggre- 
gating some 250 miles in length. The proposed pipe is to be laid 
on the surface. At the end of each fifteen miles an engine of 100- 
horse power is to be stationed, which will furnish the necessary 
forcing power of 900 pounds to the square inch. — It will readily be 
seen that such a pipe, thus operated, will deliver an immense 
quantity of oil every twenty-four hours. It is estimated that the 
entire cost of the line to Baltimore, which, as the shortest one, will 
be the first constructed, will be about one and a-quarter million 
dollars, and that the expense of transportation by this means will 
be about one-fifth of what it is by rail. ‘ 

THE official list of the Reyal Navy for the present month and 
quarter shows that the following ships and vessels of war are now 
under construction or are ordered to be built at the undermentioned 
royal and private dockyards for her Majesty’s navy, viz.:— 
Agamemnon, 4, twin screw armour-plated turret ship, at Chatham. 
Ajax, 4, twin screw armour-plated turret ship, at Pembroke. 
Bacchante, 16, iron corvette, cased with wood, at Portsmouth. 
Carysfort, 14, screw corvette, steel and iron, cased with wood, at 
Glasgow. Champion, 14, steel and iron corvette, cased with wood, 
at Glasgow. Cleopatra, 14, steel and iron corvette, cased with 
wood, at Glasgow. Comus, 14, steel and iron corvette, cased with 
wood, at Glasgow. Condor, 3, composite gun vessel, at Devon- 
port. Conquest, 14, steel and iron corvette, cased with wood, at 
Glasgow. Cormorant, 6, screw composite sloop, at Chatham, 
Curacoa, 14, steel and iron corvette, cased with wood, at Glasgow. 
Dee, 3, twin screw iron gunboat, at Jarrow-on-Tyne. Dona, 3, 
twin screw iron gunboat, at Jarrow-on-Tyne, Esk, 3, twin steam 
iron gunboat, at Jarrow-on-Tyne. LEuryalus, 16, iron screw 
corvette, cased with wood, at Chatham. Falcon, 3, screw compo- 
site gun vessel, at Birkenhead. Firebrand, 4, screw composite gun- 
boat, at Glasgow. Firefly, 4, screw composite gunboat, at Glasgow. 
Firm, 4, screw composite gunboat, at Hull. Flamingo, 3, screw 
composite gun vemel, at Devonport. Forester, 4, screw composite 
gunboat, at Hull. Forward, 4, screw composite gunboat, at Barrow- 
in-Furness, Foxhound, 4, screw composite gunboat, at Barrow- 
in-Furness, Garnet, 12, screw corvette, at Chatham. Griffon, 3, 
composite gun vessel, at Birkenhead. Iris, 10, twin screw steel 
despatch vessel, at Pembroke. Medway, 3, twin screwiron gunboat, at 
Jarrow-on-Tyne. Mercury, 10, twin screw steel despatch vessel, at 
Pembroke. Nelson, 12, twin screw armour plated ship, at 
Glasgow. Northampton, 12, twin screw armour plated ship, at 
Glasgow. Pelican, 6, screw composite sloop, at Devonport. 
Sabrina, 3, twin screw iron gunboat, at Jarrow-on-Tyne, «Slaney, 
3, twin screw iron gunboat, and Spey, Tay, Tees, Trent, and 
Tweed, double screw iron gunboats, at Jarrow-on-Tyne, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PUBLISHER’S NOTICE. 


*.* With this impression we publish as a Supplement, No. XCVII. 
of our Portfolio of Working Drawings, being Sheet 1 of a 
series of drawings of the Engine of the New York and New 
Orleans Steamship Hudson. Every copy as issued by the Pub- 
lisher contains this Supplement, and subscribers are requested to 
notify the fact should they not receive it. 





























TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to 
public, and intended for insertion wm this i 





column, must, in 
cases, be nied by a large envelope legibly directed by 
writer to hi , but bearing a 2d. postage stamp, in order that 


answers received by us may be Yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 3 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. ; 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

A’SuBSCRIBER.—Consult the advertising columns of the daily press. 

F. C. (Perugia).— Write to the Editor of The Mark Lane Express, 265, 
Strand, London, W.C. 

F, F.—J/ well made and carefully balanced, you may run engines with Sin. 
stroke at 300 revolutions per minute. 

T. T.—According to the last reports which have reached us, the Phil- 

lphia Exhibition witl close on the 10th of November. 

W. A. M. (Earlestown).— We do not understand your question. The bossand 
the pulley make the same number of revolutions, and therefore the speed is 
the same in one sense; in another sense, however, the angular velocity of the 
pulley is greoter than that of the boss. 

Expositor.— Thanks for your letter, The circumstances to which you refer 
have no interest for English readers, and we fancy that most of your country- 
men will differ from you as to the merits of your scientific journals, which 
do not quite deserve your censure. 

H. A.—With stones 2ft. wide, timber joists 12in. by 4in. would answer your 
purpose, laid the short way across. In the other case, rolled joists, weighing 
about 63 lb, to the yard, with flanges 3in, by }in., and with a total depth of 
8in., would suffice. 





GRAMME ELECTRO-MAGNETIC MACHINES, 
(To the Bditor of The Engwmeer.) 


S1r,—I should feel Vy 4 obliged if either you, or any of your corre- 
spondents, could give me the address of makers of large Gramme 
electro-magnetic machines. A. H. 





TWEDDELL’S HYDRAULIC MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—I observe in this week’s number of your journal an account and 
illustration of a quadruple hydraulic shearing and punching machine, 
—manufactured by the Hydraulic Engineering Company, Limited, 
Chester, for Toulon Dockyard—on my system. Owing to a clerical error, 
the impression is conveyed that, owing to the castings not being heavy, 
the workmanship is neat, and meets with your approval. Since, however 
some of the component parts weigh nine tons each, the credit of attain- 
ing both *‘ sound and neat” castings is all the greater. I should not have 
troubled you with this, but when we hear such doubts thrown on our 
country’s capabilities of casting hydraulic cylinders, as was the case at 
the Iron and Steel meeting at Leeds, it is only justice to ourselves to 
ahow that they are unfounded. RatpH H. Tweppe., 

14, Delahay-street, Westminster, 8.W., Oct. 2nd. 


SUBSCRIPTIONS. 

Tar Enoweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advanee) :— 

Half-yearly (including double number).. .. .. £0 148, 6d. 
Yearly (including two double numbers).. .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

made. Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue ENGINEER Volume, price 2s. 6d. each. 

The following Volumes of THE ENGINEER can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 87, 38, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 
Fa ag sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 

rates. 


Remittance Post-office Order. — Australia, Belgi: Brazil, British 
Columbia, Sritish Guizon, Canada, Cape of Good > Denmark, Egypt, 
France Se only), Germany, Gi tar, India, Myr Matta, 
Natal, Netherlands, New Brunswick, Newfoundland, New th Wales, 
New Zealand, Portugal, Roumania, Switzerland, » Turkey, 
be ed West Coast of Africa, West Indies, China, via South- 

Remittance by Bill in London,—Austria, Buenos Ayres, Ceylon, France, 
and Algerie, Greece, Ionian Islands, Norway, . Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 


ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps wn 
payment Alternate advertisements will be inserted with alt practical re- 
gulority, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiverED BEFORE SIX O'CLOCK ON 

Tuurspay Evenine 1x gach Wee. 

*,* Letters relating to advertisements and the lishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tae ENGINEER, 168, Strand. 
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AMERICAN COMPETITION. 

Certain English manufacturers have recently given 
expression to their apprehensions concerning the future 
of American competition, and we propose to consider 
here whether the fears of these gentlemen are or are not 
well founded. It has been known for several years that our 
popularity in a few foreign markets has been decreasing; 
and we do not now learn for the first time that American 
makers of icular classes of are either under- 
selling English producers of the same articles, or supplying 
thi which enjoy more favour with purchasers than 
anything kindred in nature turned out from British 
workshops. As an example, we may cite hardware goods, 
such as locks, pails, axes, spades, and forks. We once had, 
practically, a monopoly for such wares in Australia. 
America has almost completely supplanted usin that 
colony. Again, it would ih that the bar steel trade of 
Sheffield has been practically ruined by American com- 


~ | comparati 
admitted ; 


very few years it will have reached gigantic 
‘It 1s impossible, of course, to controvert what is really 





petition. On such facts as these the argument that 
America is injuring English trade is based. If we assert 


that the injury done up to the present-moment has been 


vely small, the truth of that.proposition may be 
but it is urged on the other hand that the 
destructive process has only just begun, and that in a 
rtions. 


a very V: prophecy,. but we venture to think that the 
power of. American competition has been. somewhat ex- 
aggerated, and that effects have not in all cases been 
attributed to their right causes. In illustration of the 
latter statement we may point out that, in many in- 
stances, we have lost good markets, not because America 
undersold us, but because we did not send to these 
markets what the consumers required, and America did. 
The arguments in favour of America most recently put 
forward are that the people of the United States possess 


more ingenuity than Englishmen; that they are better work- 


men, and that they possess more tact and business talent 
than is to be found within our shores. If we examine 
these propositions carefully and dispassionately, it will be 
found, we think, that there is but a limited foundation in 
fact, for the first two, while there is a good deal of truth 
in the last. We shall, as far as possible, consider them in 
the order in which we have given them, but they are so 
mixed up with each other that it is impossible to handle 
them fully and separately. 

A glance at the history of the arts and sciences must 
suffice to show that the people of North America are 
altogether inferior in ingenuity to the people of Great 
Britain. In saying this we have no desire to disparage 
Americans; nor do we deny that in,the production of 
certain devices Americans have far outstripped all 
competitors. ‘The fact remains that not one of the great 
inventions of the age has a. gg in the United States. 
The steam engine is English property, not only in 
principle, but in application. From British genius sprang 
the railway system of the world. English hands and 
English hearts sent the first steamship across the Atlantic. 
Telegraphy was the invention of British minds, and this 
we say while cheerfully admitting that the labours of 
Americans have done much to improve and develope it. 
If we turn to minor matters the record is still the same. 
The manufacture of iron in all its various forms is due to 
Britain ; the power loom, the spinning mule, the lace 
machine, all trace their parentage to these islands. It is 
impossible to put one’s hand on a single t invention— 

at, because it has largely promoted the physical well- 
See of mankind—which has sprung from the efforts of 
American genius. It is not that the Americans lack the 
power to invent; it is that hitherto they have failed. to 
discover that + wants existed. Even to this moment 
this statement is true, although we by no means assert 
that it will always remain true. For example, Americans 
failed to perceive that a better system of manufacturing 
steel than anything previously in existence was wanted. 
But Bessemer not only perceived this truth, but set about 
supplying what was required. To go further back, the 
people of America were quite content with hand-made lace 
and net. An Englishman saw that something else was 
needed, and he produced the lace frame. Until within 
a very recent period Americans invented little that was 
more ambitious than an apple parer or a corn sheller. 
The one prominent exception was Howe, who, when he 
invented the sewing machine, perceived that a want existed. 
Genius not only invents, but realises the truth that the thing 
invented will supply a want scarcely felt at the moment by 
the general public. This is precisely what Americans 
never yet have done on a great scale. They have done it 
in little things, and with this their labours have ended. We 
see no reason therefore to anticipate that in the immediate 
future -Americans will produce any invention likely to 
revolutionise a process or create a new art, and so far there 
is no reason whatever to dread American competition. 
But we must not stop here. The American is a wonderful 
improver. He will take a machine invented by an 
Englishman, and he will make it while the inventor is 
thinking how best to begin. The American is a born 
constructor. He will devise methods of putting work 
together, of simplifying operations, and reducing the cost 
of labour, with a skill which is practically unequalled. 
His machine tools, and his method of using them, deserve 
unqualitied admiration. He will adopt the most apparently 
inadequate means to the attainment of a givenend in a 
way to make an Englishman stand aghast. In readiness 
of resource he is almost without a rival. All this repre- 
sents, of course, a phase of inventive talent. It is very 
excellent in its way, but it is not the highest or the 
noblest development of the constructive element, and in so 
far the American’s influence in the world is weakened. 
But it none the less follows that such qualifications render 
Americans dangerous competitors for Englishmen who 
are not wise enough to read the signs of the times for their 
own benefit. Let us before we come to deal with 
another branch of our subject cite a case in point. 
American axes are held to be the best in the 
world. They are entirely different from an English axe 
in form. The American axe of the present day 
is not, as some would have us believe, the result of a very 
elaborate scientific investigation of the principles which 
should be embodied in an instrument for felling timber. 
It has grown up by a species of natural development—b 
the survival of the fittest. Americans have a thousand- 
fold more experience in the use of the axe than Englishmen. 
The former have utilised their experience, and supplied to 
every country where timber has to be cut down in quan- 
tity, the best possible instrument for the purpose. English 
axe makers, too proud or too indolent to take a lesson, 
have gone on ing an imperfect tool which they consi- 
dered the best. The result is that they have lost the axe 
trade. But we must not blame American competition for 
this, we have only ourselves to thank. 

As regards American workmanship little need be said. 
preg: ote hp really better than our own. The: 
delphia 
make that is admirable, also presents to the view of the 


xhibition, while it contains much of American. 





astounded visitor workmanship at which he stands appalled. 
There are locomotives shown at pr ers gp the a 
of great firms, the workmanship of which would di 

a gang of ‘apprentices. _ Nor is there any trace of evidence, 


‘save of the most: limited «description, that the American 


workman can do better, or pleases to do better, than the 


Englishman. The cry about superior workmanship and 
more finish.at the other side of the Atlantic need give us 
no alarm whatever. ‘ 


In so far the picture we have laid before our readers is 
reassuring enough, and we wish it was in our power to stop 
here. But it would be folly to deceive ourselves, and 
attempt to make things pleasant which really are not 
pleasant at all. The true soarce of danger from American 
competition has yet to be considered. It lies in the fact 
that Americans excel Englisliimen both in the art of 
making things cheaply and in that of'selling them when 
made, Take the Sheffield bar steel trade for example. 
What are the facts? Bar steel of Sheffield make cannot 
be sold in Sheffield because American steel practically as 
good can be had for less money. Now, it is certain that 
the raw material from which«steel is made costs more in 
the States than i+ does here; and it is also certain that 
labour is nearly twice as éxpeusive, In addition the 
American has to bear the cost of carriage over a distance 
of, say, 3600 miles before the steel reaches the English 
market. How comes it that in the face of such facts he 
can undersell us? The answer is, of’ course, that he has 
succeeded in some way in reducing the cost of production. 
The course obviously to the English steel maker is to 

o and do likewise. We refer to the steel trade here 
cause it presents in the popular aspect of recent events 
a good illustration of American readiness of resource ; 
but it is proper to add that we are by no means certain 
that the decay of the Sheffield bar steel business is due 
wholly to American competition. The truth is, that the 
old cementation process.is almost played out, and that 
America or not, the trade must have expired in a 
few years, its destruction being-wrought by the Bessemer 
and Siemens-Martin processes, We may rest assured that 
if it be true that bar steel could not possibly be made at a 
price to compete with the handicapped American producer 
the trade was not worth having, and-the sooner it gave place 
to something more satisfactory the better. It is not only in 
the cost of making things ‘cheaply that Americans excel 
us. We have said we have much to fear from their com- 
petition simply as business men. It would be impossible 
and unnecessary to enter here into questions which possess 
far more mercantile than engineering interest; but every 
British manufacturer who has had to work against an 
American salesman will understand: what we mean when 
we say that the American is usually “two or three hours 
ahead” ofourowncountryman. Theessence of the American’s 
success consists in the fact that he always supplies just what 
the consumer wants, or thinks he wants, and that he supplies 
the want —_ An American thinks little or nothing 
of sacrificing stock, while an Englishman cannot bear to 
do anything of the kind. We have heard of an instance 
in which a large number: of “dippers” of a particular 
pattern were wanted in a. gold. mining district; these 
dippers were supplied by the hundred, by two firms, one 
English, the other American. When the goods arrived on 
the ground it was found that ‘the tide of popular opinion 
had turned, and something different was wanted. The 
American tossed all his “dippers” into a shed and thought 
no more of them; in less than a week he had a supply of 
new dippers of the approved form on the ground. Not so 
the Englishman, he persisted in trying to sell what he had 
got, and refused to supply anything else. Is it matter for 
surprise that the American did'a roaring trade, while the 
“ Britisher” retired in disgust ? 

Finaliy, we would point out that while it is indispu- 
table that danger exists from American competition, that 
danger is not of the character generally supposed by those 
who have recently published their views on the subject. 
We have far more to dread'from our own supineness and 
want of enterprise, and ‘labour disputes, than we have to 
fear from American ingenuity; or workmanship, or engi- 
neering skill. If we will‘ but bestir ourselves, and sell 
what people ask for, instead of wasting our time and theirs 
in the-vain attempt to persuade them that what we offer 
them is much better, we shall do very well. But it must 
be admitted that doing well in this way will sorely exercise 
many of our older firms. 


THE IRON AND STEEL INSTITUTE AT LEEDS. 

Ir is not too late to call the attention of our readers to 
the salient features and results of the recent meeting of 
the Iron and Steel Institute at Leeds. That meeting has 
on all hands been admitted to be the most interesting that 
the Institute has heretofore held in the provinces. It was 
interesting in respect of the locality, for no town in the 
kingdom attained to.a position of greater industrial 
and commercial importance relatively to certain phases 
and branches of metallurgy, than Leeds, and no town at 
the present time is in higher*repute for the scope, variety, 
avd quality of its engineering ‘productions. it was in- 
teresting, also, by reason of tlie _papers read and discussed, 
embracing, as they did, evéry leading phase of iron 
metallurgy, to say nothing ‘of matters more popular and 
more cosmopolitan. But, more than in aught else, per- 
haps, was it interesting because of the facilities afforded 
to members to inspect all: the chief works in the district— 
works, which, like those of Low Moor, Bowling, and 
Kirkstall, described in our last impression, have a more 
than merely local reputation, and are honoured as the 
parents of a numerous progeny, scattered up and down 
the world. It must have to many of the mem- 
bers of the Iron and Steel Institute, that, in spite of the 
steps and strides made by new ideas, new processes, and 
systems, since these antiquated establishments originally 
started into life, there must be something inherent in the 
old-fashioned notions which space cannot annihilate and 
time, cannot destroy. At Bowling and Low Moor pig 
iron was seen produced by the same means and under the 
same conditions, to all practical intents, as when the 
works were founded nearly a hundred years ago, At 
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Kirkstall, an old helve hammer was seen at work, actuated 
by a water-wheel, which was probably being made 
when “the oldest inhabitant” was but a child. Many of 
the reminiscences of the past, each quaint and curious, 
amusing and instructive, were met with, suggesting, no 
doubt instructively, comparisons highly flattering to the 
put And yet, notwithstanding the practical adoption 
by so many of these centenarian concerns of Bianca’s idea, 
that “old fashions please me best,” the oldest firms still 
maintain their prestige and enjoy the splendid distinction 
of producing the best iron in the world. Here and there, 
however, reminders were met with of the inevitable law of 
change. Tempora mutantur, &., has been the experience 
of those who were most closely wedded to the customs and 
to the traditions of the past. Siemens’ furnaces alongside 
the old steel casting pits, helve hammers worked by water 
alongside the Haswell press, and Robertson’s ingenious 
machine for straightening and planishing round bars, the 
old-fashioned open-topped and dumpy furnace of fifty 
years past aiding and abetting the close-topped and more 
pretentious furnace of the present day—all these and many 
other equally eloquent evidences of change, spoke of the 
compulsion put upon the men of the past to “ ring out the 
old, ring in the new;” and by the timely and judicious, 
albeit not too fast or too indiscriminate adoption of 
modern ideas and systems, the iron trade of Leeds and its 
neighbourhood will probably continue to maintain the great 
reputation before which other districts of more modern 
position will be compelled to pale their ineffectual fires. 

We cannot do more than briefly indicate the general 
features of the meeting. It was noticeable, however, that 
in spite of the prevailing complaints of dull trade, and the 
unfortunate experiences of most of those eugaged in metal- 
lurgical occupations, the attendance of members was very 
large; secondly, it behoves us to observe that there was 
no sign or token of hard times, no wail of grief on the part 
of those firms who furnished from their ranks the sinews 
wherewith the reception committee entertained the Insti- 
tute. Nomore splendid hospitality has ever been bestowed 
upon any body of savants, and this only leads us up to the 
expression of the universal opinion that the arrangements 
from first to last were perfection itself. The papers read 
—some ten in number—were all of a very high standard 
of merit, but none of them was quite comparable in 
general interest to those on the Lincolnshire iron district, 
read by Mr. G. Dove, jun.—which elicited the fact that in 
that new district, hitherto but little known to metallurgists 
or men of science, and occupying an obscure nook in the 
midst of a purely agricultural county, there are resources 
which may yet place it in an advanced position among the 
iron-making districts of England—on the technical educa- 
tion question in relation to the iron trade, which introduced 
in a practical resolution, is certain, we think, to lead up toa 
practical result, and on the direct process of making steel 
from the ore, as now practised at the West Cumberland 
Works, Workington, the Barrow Iron and Steel Works, 
an the works of the Dowlais Iron Company. There was 
a general consensus of opinion favourable to the results 
athieved by this system, and to its complete substitution 
for the old cupola process. This substitution will not only 
be attended with considerable economy, but is also likely 
to result in the production of a better quality of steel, on 
account of the greater pains taken at the blast furnace. 
Mr. Britten’s paper 6n the manufacture of slag glass was, 
in its way, a very excellent digest of the subject, and the 
author received every encouragement to persevere with his 
experiments, chemists and metallurgists alike admitting the 
generally accurate conclusions at which he arrived. We 
can only refer to the paper read by Mr. Kirk as a 
solid contribution to the literature of puddling, and one cal- 
culated to direct new efforts towards making mechanical 
puddling a complete success. 

In the stead of Mr. Menelaus, Dr. Siemens, F.R.S., has 
been elected to the Presidency of the Institute for the 
next two years. We quite share in the opinion that than 
the new president-elect, few men are better known, or 
have within recent years taken a more prominent place in 
the scientific walks of the mechanical arts. So far back 
as 1846, Dr. Siemens began to turn his attention to 
mechanical deficiencies chiefly in connection with the 
economy of fuel. At the time he became acquainted 
with the dynamical theory of heat, then enunciated for the 
first time, and believing from an examination of steam 
and caloric engines generally, that there was a large 
margin for improvement, he sought to realise some portion 
of the advantages indicated by the new theory. Hence the 
conception of his well-known regenerator or heat accumu- 
lator, the philosophic»! origin of which was due to the 
Rev. Dr. Stirling, of Dundee, in 1817—an appliance which 
has the property of retaining a limited quantity of heat, 
and yielding the same up again, when required for the 
performance of any given work. By the application of his 
regenerator to heat engines, Dr. Siemens secured a con- 
siderable economy of fuel, but this gain was not sufficient 
to compensate the practical difficulties of the new system. 
The results of his experiments and researches up to that 
time were communicated by Dr. Siemens to the Institute 
of Civil Engineers in 1851-52. Finding that by carrying 
the principle of regeneration to much further limits than 
had been attempted up to that time, a very considerable 
proportion of the theoretical duty could be realised from coal, 
Dr. Siemens next turned his attention to furnace heat, and 
made an elaborate series of experiments on this subject, 
assisted by his brother and former pupil, Mr. Frederick 
Siemens. The result of these experiments was the intro- 
duction of the regenerative gas furnace, as it is now largely 
worked .both at home and abroad. In measuring the 
temperature of a furnace employed in melting steel, Dr. 
Siemens observed that while the temperature of the melt- 
ing chamber exceeded certainly 4000 Fah., the gases, or 
products of combustion, escaped into the chimney at 
only 240 deg., showing that nearly the whole of 
the heat generated was utilised. Hence, it happened, 
as Dr. Siemens himself has observed, that “the con- 
sumption of fuel per..tom/*of steel melted should 
be very small in his furnace,as compared with the ordi- 
nary method, the practical result being that 12 ewt. of 





ordinary coke sufficed to melt a ton of steel, whereas in 
the ordinary furnace about three tons of Durham coke 
were necessary to accomplish the same end.” The gas 
regenerative furnace has been applied to puddling, to re- 
heating of iron and steel, to steel making, to steel melting, 
to glass melting, to the heating of zinc retorts, to calcining, 
to enamelling, and to chemical works. Mr. Cowper has 
also made an application of the regenerative principle to 
the heating of Hast furnace stoves. The Siemens furnace 
has been extensively used in Sheffield, Leeds, and other 
places for melting steel both in pots and in the open 
hearth ; but the cost of a regenerative furnace, which is, 
generally speaking, double that of an ordinary furnace of 
the same power, has no doubt hindered its more extensive 
adoption. Next to the fame secured by the regene- 
rative gas furnace, Dr. Siemens is perhaps chiefly known in 
scientific and mechanical circles by his method for the 
manufacture of iron and steel by direct process. When 
first he turned his attention to this subject, Dr. Siemens 
followed to a considerable extent the course indicated by 
Clay, Chenot, Yates, and others, of producing spongy 
iron by one operation, and of consolidating or melting the 
same by another operation. He tried in the first place to 
effect this reduction in close hoppers or retorts at experi- 
mental works which he erected for the purpose at Bir- 
mingham in 1864, but failing to obtain satisfactory results, 
owing to the slowness of the operation, he erected a 
rotary furnace at Landore in 1869. This furnace effected 
the reduction of the ore in a comparatively short time, 
but as it was found that the spongy metal produced 
ibsorbed sulphur from the heating gases and was rendered 
unfit for the production of steel, it was abandoned. 
Finding, after other experiments, that if iron and steel 
were to be produced largely by direct process, that process 
must be a self-acting or mechanical one, Dr. Siemens in 
1870-71 again gave his attention to the rotary system. 
Hence he produced the furnace bearing his name, which 
has been successfully employed at Messrs. Nettlefold and 
Chamberlain’s works at Wellington, and Messrs. Lee and 
Bolton’s near Stourbridge, and elsewhere. Dr. Siemens 
is well known in connection with the extensive and in- 
teresting works carried on at Landore for the manufacture 
of steel—works which were recently described and illus- 
trated in Tue Encineer, and wherein the improvements 
introduced by him have so far yielded the most satisfac- 
tory results. We need only add that Dr. Siemens is 
a prolific writer on scientific subjects, and his papers and 
utterances are such as always to carry with them the 
stamp of authority. In 1868 he read an excellent paper 
on puddling before the British Association. He has made 
several valuable contributions to the Iron and Steel 
Institute, and as Fellow of the Royal Society and a 
member of the Chemical Society, he has taken a prominent 
place in the deliberations of these institutions. 


In view of the expected visit to Sweden next year of the 
Iron and Steel Institute, we may here appropriately 
furnish some facts as to the metallurgical industry of that 
country. Sweden is one of the oldest iron-producing 
nations of Europe, and the famous mines of Dannemora 
supplied the steel manufacturers of this country genera- 
tions ago with the bulk of their ore. The chief metallur- 
gical resources of Sweden are its immense forests 
which supply a limitless source of charcoal, and 
its extensive deposits of extremely pure iron ore. 
Hence it does not seek to compete with other 
countries in the production of ordinary iron, but 
mainly concentrates its strength on the manufacture of 
charcoal pig iron, the price of which at works in Sweden 
varies from £3 13s., its average price in 1869, to £9 per 
ton, its price in 1873. There are between 400 and 500 
iron mines at work in Sweden, most of them, as may be 
supposed, of very small extent. These employ on an 
average about 6000 hands—or just a trifle over the total 
number of hands employed in the Cleveland mines alone— 
and produce from 600,000 to 650,000 tons of ore per annum. 
Of this quantity nearly 20,000 tons are dredged from 
the bottom of the shallow lakes, where it is deposited 
each year by the action of minute organisms, which 
separate and segregate the oxide of iron held in solution by 
the water of the lakes. There are upwards of 300 blast 
furnaces in Sweden, of which, however, from one-third to 
one-fourth are usually idle, while those in work do not 
usually produce more than 1400 to 1500 tons each per 
annum, the total production of cast iron in Sweden being 
under 300,000 tons. In the most prosperous period of the 
iron trade, three or four years ago, about 16,000 hands 
were employed in the ironworks of Sweden—exclusive of 
those engaged in the mines—distributed in the proportion 
of about one-third to the blast furnaces and two-thirds to 
the rolling mills. Not more than 200,000 tons of wrought 
iron have been made in Sweden in any one year, while 
the production of steel and wrought iron, which was 
only 22,413 tons in 1869, has in subsequent years risen to 
close on 40,000 tons. We may add, with respect to the 
Motala Works, from the directors of which the invitation 
to the Iron and Steel Institute has emanated, that they 
are employed both in the manufacture of wrought iron 
from charcoal pig and Bessemer steel; and these works 
make a speciality of re-rolling old English rails, and 
furnishing them with steel tops. Altogether, we cannot 
doubt that Sweden has sufficient eminence and enough 
scope in its own way to make the proposed visit of the 
Iron and Steel Institute as instructive as it is sure to be 


agreeable. 





MARINE ENGINES IN THE NAVY. 


Last week we called attention to the want of reliability now 
become a characteristic of the marine engines of the navy, and due 
wholly to the extravagant demands for power made by the 
Admiralty. On Wednesday we were supplied with another 
illustration of the appositeness of our criticisms. The Shah, 
unarmoured corvette, one of the largest and most powerful 
vessels of the kind in the world, left her anchorage at Spithead 
for a six hours’ continuous full power trial of her machinery. 
After ashort run the trial was brought toa premature conclusion 
by “the giving out of the cross head by which the connecting rod 
of the after engine is fastened to the piston rod.” “The defect,” 





we are told, “ will be repaired.” Of course it will ; so will 
the crank pin of the Alexandra. But the circumstance that a 
iefect in a marine engine can be readily repaired while a port is 
close at hand is very little consolatiun. Let us suppose that the 
Shah was running away from an ironclad, or protecting a fleet of 
merchantmen, when this crosshead gave way. Intheformercasethe 
repair would have been effected iu an enemy’s dockyard, if at all. 
In the latter case, something more than ten times the value of the 
Shah and her engines might be lost. Why is it that engineers will 
not boldly assert the truth, that unless they are allowed more 
room and more weight they cannot produce engines perfect] 
reliable? Not long since the Admiralty had literally to haw 
an order for a large pair of engines about the country in search 
of a maker, without success, so little was the space supplied, and 
so onerous were the demands made for power by the naval 
architect. There is a limit to the forbearance of engineers, and 
we dare hope that it has been nearly reached. A trial trip 
completed without a breakdown will soon become a thing of the 
past. 
FURTHER TRADES UNION DESPOTISM. 


Durtnc the past week a couple of cases, at least, have cropped 
up in different parts of the country, both of which show how 
tyrannically despotic the trades unions would dare to become 
were they not in some degree held in check by the law and by 
the force of public opinion. In the one instance, the Warwick- 
shire Miners’ Union, in meeting assembled, sapiently and suavely 
resolved that it was desirable for all trades union leaders 
throughout the country to take steps to secure the advantages 
“which will no doubt be obtained during the coming winter” 
for the benefit of unionists alone and solely, the non-unionists 
being utterly unworthy of such benefits! Anything more 
selfishly illiberal, more dogmatic, more erroneous in assumption, 
or more absurd economically, we have not met with for many a 
day. The other affair to which we have alluded was the prosecu- 
tion on Monday last, at the Rotherham Police-court, of a number 
of glassblowers by Messrs. Blumm, of Kilnhurst, for a breach of 
the Employers’ and Workmen's Act. It was shown on behalf of the 
prosecution that in the glass bottle trade a certain number—63 
dozen of large and 70 dozen of small sizes—constituted what is 
termed the “ number” which is the standard of all wages. This 
“number ” could be made in about five hours, all beyond it being 
termed the “ plus.” The prosecutors showed that large pots of 
the molten metal were prepared, to empty one of which and 
work up all the contents was a fair day’s work. A large number 
of London and Yorkshire glass bottle manufacturers were called 
in support of this statement. Some time ago a dispute arose at 
the works of Messrs. Kilner, of Thornhill Lees, and Messrs. 
Blumm, with other manufacturers, relieved them of their con- 
tracts. Thereupon the men of the latter firm “turned stupid,” 
and instead of working out their fair day’s work, they stopped 
when they had made the “number,” and were now summoned 
by their employers for the loss so inflicted upon the firm, The 
evidence was perfectly clear in favour of the prosecutors, but 
the men denied the facts, and their treasurer said the custom of 
stopping work when “the number” had been made was resorted 
to in order to cause the employers to suffer loss, The case at this 
juncture was adjourned for a week, so that, the matter being 
pendente lite, we shall at present abstain from commenting upon 
the subject. 

MINES DRAINAGE. 

We have information that the two pounds of water before 
drained in South Staffordshire by the engines near Wolver- 
hampton known as the Sandy Gay and the Stowe Heath, which 
are now stopped, have “kissed,” with the result that nearly 
1000 acres underground are now covered with one sheet of 
water. The local mining authorities give it three months to 
rise to a point at which issues of much economic gravity will 
become inevitable. At present not much mischief, so far as it 
relates to the stopping of pits at work, has resulted. By the 
end of the year, however, it is almost certain that, if not in the 
Darlaston, then in the Tipton district, considerable colliery 
workings will be drowned out. It is unknown which direction 
the flood will take. Darlaston appears the most threatened’; 
but if it should find its way through the existing barrier, then 
Tipton will be first attacked. Both districts, it is feared, must 
ultimately succumb. By an arrangement amongst themselves, 
the firms in the Darlaston district—which includes Bilstoa— 
will keep on the pumps therein going up to Christmas. After 
that date it is feared that every pump in the locality will 
be overpowered by the rising of the flood which is now 
so steadily accumulating. On Wednesday ‘the Mines 
Drainage Commissioners held their annual meeting in 
Wolverhampton for the passing of accounts. Wanting funds, 
the surface drainage works — upon which in the year 
ending with June 30, £106,474 was expended, have to be almost 
wholly suspended—an alternative requisite a twelvmonth ago 
before a loan of £100,000 from the Public Works Loan Commis- 
sioners was obtained. It was that loan mainly which has per- 
mitted the work of the past year. As to the underground work, 
or mines drainage proper, the Commissioners could spend only 
£4600 upon the Bilston district in pumping; but upon the 
Tipton district they have felt justified in expending for the same 
purpose £20,706 in nine months; but this expenditure leaves 
the Tipton district in debt some £10,776. As is too frequently 
the case when the prospects are adverse, the Mines Drainage 
Commissioners are not all of one mind. On Wednesday this led 
to criticisms upon the work which evinced an indisposition to 
mutually bear such responsibility, for apparent failure pro- 
bably belongs to no one in particular, and is mostly traceable to 
the badness of trade and the consequent heavy burden of any 
increase of rate, accompanied with costs in excess of estimate, only 
too common to all engineering undertakings begun at a time when 
materials and labour are rising. For the sake of the other dis- 
tricts as well as their own, we hope that the South Staffordshire 
Mines Drainage Commissioners have in an early revival of the 
iron and coal trades better days in store for them. In any event 
they will have the consolation of Sempronius and his friend: if 
they should not attain success, they will have deserved it. 








A REMARKABLE MARINE ENGINE. 

Tue relative merits of simple and compound engines 
may be regarded as a threadbare subject of discussion ; 
but we venture to think that it has not yet lost its interest 
for our readers, and we have some pleasure, therefore, in 
placing before them certain tacts which, while bearing on 
the questions involved, possess at least the charm of 
novelty at this side of the Atlantic. The events of the 
last twenty years have dissipated many prejudices, and placed 
the entire theory of the steam engine on a sounder basis | 
than it ever d before. No one now regards Mar- 


riott’s law as applicable to the practical expansion of steam 
in a metallic cylinder ; and it is well understood that the 
imilarity which occasionally exists between an indicator 
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diagram curve and a hyperbola is nothing more than a 
chance coincidence. If exhaustive experiments can be 
regarded as possessing any value, then it may be taken as 
proved, that in practice a simple engine will use steam as 
economically as acompound engine. The heat trap theory, 
like many other antiquated notions on mechanical subjects, 
is no longer regarded as of the smallest applicability 
to the steam engine, save by a few individuals who 
refer abstract notions to the logic of facts. It is, at 
ast, generally understood that the economy of the com- 
pound engine is due not to compounding, but to the use 
of large measures of expansion, economical boilers, excel- 
lent vacuums, and the use of fresh water—by which alone 
about 15 per cent. is saved in fuel by the suppression of 
the loss due to blowing off necessary when sea water is 
used as feed. The compound engine enjoys favour for 
reasons which really have nothing to do with economy of 
fuel. Compounding gives more equable “ turning,” for 
one thing ; and while sliding valves worked by eccentrics 
are employed to regulate the admission and emission of 
steam to and from a cylinder, it is very difficult to carry 
out expansion neatly save in compounded cylinders. One 
great argument in favour of the compound system deserves 
amoment’s notice. It is that it would be unsafe, or even 
impossible, to admit high-pressure steam at once on a 
large piston. Now, it is a matter of fact that in many 
marine engines the reduction in pressure due to the use 
of the small cylinder does not amount to much 
more than 10lb. or so; that is to say, while 60 1b. 
steam is admitted to the small, 50lb. steam is admitted 
to the large cylinder. But waiving this point, we have the 
fact remaining that holders of the opinions we have just 
named are guilty of a strange inconsistency. They will 
build two compound engines, the one with cylinders 
respectively 20in. and 40in. in diameter, and the other 
with cylinders 40in. and 80in. in diameter. They fear to 
admit 60 lb, steam in the first case to a 40in. cylinder, but 
they have no hesitation in doing this with the second 
engine. Ina word, no one has attempted to draw a line 
and say, “ If you make a piston larger than this, you must 
use low-pressure steam.” The whole thing turns on the 
strength of parts. If the cylinders, pistons, connecting 
rods, &c., are properly designed, there is no risk whatever 
in using steam of any pressure we please. An ounce of fact 
is, however, worth a bushel of theory; and we are about 
to place facts before our readers which prove conclusively 
—ftirst, that single-cylinder engines can be used at sea 
with the most complete success; secondly, that long strokes 
can be employed with success at sea; thirdly, that single- 
cylinder marine engines may be worked without fly- 
wheels; fourthly, that high pressures can be employed 
without the smallest risk in single-cylinder marine engines; 
and fifthly, that expansion can be effected to absolute per- 
fection in single-cylinder marine engines. All this is 
proved by the experience had with the engines of three 
large American steamers, to which we shall now refer more 
particularly. 

For some years a line—known as the Cromwell line—of 
steamers has been running regularly from New York to 
New Orleans, a distance, in round numbers, of about 1800 
knots. The engines of these steamers have, therefore, to 
work day and night for considerable periods. Three of the 
vessels are known as the New Orleans, Knickerbocker, 
and Hudson, Their principal dimensions are given in the 
table at the end of this article. We shall confine our 
attention to the most recently built of the three, viz., the 
Hudson. <A view of this vessel, prepared from a photo- 
graph, will be found at page 242. From this it will be 
seen that she is an exceedingly handsome type of sea- 
going screw steamer, and it will be granted, we think, 
that if machinery of a given kind is successfully used to 
propel her, it may be used with equal success in the case 
of other ships, In a word, an experiment conducted to a 
successful issue on board such a ship as the Hudson carries 
a weight which it would not possess if the ship and her 
engine were smaller or made shorter voyages in less 
tempestuous seas. 

Now the Hudson is propelled by a very remarkable 
engine, one quite unlike any met with in English practice. 
Mr. Baird, an American engineer of eminence, by whom 
both the engine and ship were designed, has, with a cour- 
tesy deserving all praise, placed at our disposal a complete 
set of tracings, showing the smallest details of the Hudson’s 
machinery, and copied from the actual drawings from 
which that machinery was built. These tracings we pro- 
pose to reproduce in their entirety, believing, as we do, 
that while they will constitute a most valuable addition to 
our “ Portfolio of Working Drawings,” they will be fully 
appreciated by English engineers. Our working drawings 
of the Hudson’s machinery will be prepared to the largest 
scale that the dimensions of this journal will admit, and 
they will be dimensioned with the utmost possible care 
from the original tracings. We give this week an elevation 
and sections of the cylinder, valve seats and framing of the 
engine. A complete elevation, details, &c., will follow in 
due course. 

It will be obvious to our readers that, once in possession 
of such a set of drawings, they will require no minute 
account of the machinery of the Hudson, and we shall, 
for the present at all events, rest content with a general 
description, which will suffice to give an adequate idea of 
what the machinery is like. 

The Hudson is propelled by one single cylinder surface 
condensing engine, with an overhead inverted cylinder; 
the stroke being 6ft., and the diameter of the piston 48in. 
The working pressure is 90 lb. absolute, or 75 Ib. safety 
valve load. p There is no fly-wheel, but the weight of the 
crank, &c. is counterbalanced by a back crank, as shown 
in the drawings. The valve gear is very peculiar, and it 
would be impossible to make its action quite intelligible 
without drawings. It will suffice to say that steam is 
admitted to and exhausted from the cylinder by four 
independent double-beat poppet valves worked by wipers 
on rocking shafts, and cams on the crank shaft. It was 
deemed expedient to get the sharpest possible admission 
and cut-off, and 90Ib, steam is thrown on this 48in. 
piston at each stroke in a fraction of a second of time, 





while the cut-off is literally as quick as. lightning, and 
quite different in this respect from anything that can be 
had with slide valves. The valves are of great size, as 
will be seen from the drawings, and their lift is very 
sniall. As they are accurately in equilibrio, and pro- 
vided with dash pots, the valve gear, complex as 
it ap , works in silence, and without jar or 
vibration. In going into or out of port full steam is 
carried almost throughout the entire stroke, the throttle 
valve being almost ak The engine never sticks on the 
centre, and is handled with the utmost ease by a couple 
of men, notwithstanding its t size. Steam is in 
regular work cut off at from one-twelfth to one-fifteenth of 
the stroke. The area of a 48in. cylinder is 1810 square 
inches, and the strain brought to bear at the beginning of 
each stroke on the piston-rod of the Hudson is not So 
than 1810 x 90 = 162,900]b., or over 72 tons. What do 
English advocates of the compound system think of this ? 
It is difficult to realise the fact that an engine like that of 
the Hudson can work, silently, at 60 revolutions per 
minute, or 720ft. of piston speed. On this point we 
cannot do better than quote the following passage from a 
letter concerning this ship, which we have received from 
Mr. Buchanan Henry, an able American patent lawyer and 
engineer, to whom we are indebted for much information 
conzerning the Hudson. Mr. Henry, it is proper to add, 
although a firm and intelligent believer in the single- 
cylinder marine engine, can speak dispassionately of the 
machinery of the Hudson, which is not patented, and in 
which he has no interest whatever other than that which 
every true mechanician must feel in the operations of a 
novel type of heavy-machinery. Mr. Henry writes :— 
‘*Theoretically, most engineers would look for great vibration 
and unequal motion in an engine suddenly admitting steam of 
0 lb. pressure upon the piston, then cutting off abruptly after the 
piston had only traversed five or six inches in six feet of stroke, 
and then diminishing the pressure progressively by expansion until 
at the end of the stroke the terminal pressure per square inch 


should not exceed five or six pounds absolute. Many would 
haturally expect that the hammer-like blow of such high steam 
bi ae the piston at the beginning, dying out to nothing at the end 
of the stroke, would rapidly tend to shake the engine itself to 
pieces, and strain the ship’s hull. The answer is, that in the history 
of mechanical contrivances, it is often found that theory and prac- 
tice are not on the most friendly terms. It is notably so in this 
instance. There is. in fact, less vibration or shake, i can safely 
say, in the Hudson’s engine room than in that of any short stroke 
or compound steamship I have visited, and I have examined a 
number. Although you may be standing close to the ponderous 
12ft. connecting rod, making nearly 120 strokes per minute, you 
would hardly think the engine in motion but for seeing the long 
sweeping stroke, and hearing the clear sharp click of the expansion 
gear, as there is no sensible shock, jar, or tremour. This may be 
partly due to good workmanship, but not wholly, as no excellence 
in this respect would counteract any serious defect in design.” 

But evidence of the durability and efficiency of the 
engines of the Hudson, quite independent of personal 
testimony of any kind, is supplied by the fact that she 

rforms her trips regularly and punctually, that she 

eeps good time in all weathers, and that the consumption 
of fuel is smaller than it would be with a compound 
engine of twice the weight, amounting as it does to only 
1°36 lb. of anthracite coal per horse per hour when the 
engine is indicating 1300-horse power. 

We stated not long since that noteworthy examples of 
American engineering must be sought elsewhere than in 
the Philadelphia Exhibition, and the machinery of the 
Hudson supplies the third. proof of this fact which we 
have laid before our readers. The colossal pumping engine 
at the Friedensville Zinc Mines was the first. A huge 
stern wheel tug boat.on the Obio was the second. Is it not 
about time that Englishmen should fully recognise the 
wonderful power of adapting means to an end possessed 
by American engineers! With the example set by 
Mr. Baird before them, our countrymen can scarcely fail 
to perceive that we have yet something to learn, and that 
there are possibilities in marine engineering hitherto un- 
dreamt of on this side of the Atlantic. 














Name (iron vessels). | New Orleans. Knickerbocker. Hudson. 
Indicated horse-power developed... ose see oes — 780 to 860 H.P. 1150 to 1450-H.P. 
Registered tonnage 4. se ses tee ote tee nee ee | 1440 tons 1642 tons 1783 
Length, breadth, depth | 253 x 33 x 24 260 x 334 x 22 294 x 34 x 23 
Bulwarks, height... ... «1. see eee a 3ft. 9in, 3ft. 9in. 3ft. 3in. 
When built and put on route ... “ 1872 1873 1874 
Displacement with-ordinary load ... ... s+ 2244 gross tons 2519 gross tons 2950 gross tons 
Mean draught, loaded ordinary freight ... 18ft. 17ft. 17ft. 


Engine, Baird’s single-cylinder, poppet 


valve, long | 
stroke expansive... 4, amy 400 


44 diam., 6ft. stroke 48 diam., 6ft. stroke 


| 48 diam., 5ft. stroke 

Propeller, true screw ... «++ ors 14ft. diam., 20 P. 144ft. diam., 21 P. 15ft. diam., 22 P. 
Boilers, return tubular = 2. see cos ose sen wee one | Two boilers, Four boilers Four boilers. 
Number of furnaces and length =... os. eee sue nee Ten ; 6ft. Twelve ; Sift Twelve ; 5ft. 
Width, length, and height... ... 0 se ws eee ee | 14ft. 10in x 12x14 9x12x19-4 9 6x13.8x12.6 
Tubes, diameter and length 0... se see oe vee nee 536; Sin. x 9ft. 532; 3}in. x 10ft. 560; 3hin. x 11.8 
Steam chimneys ... oc ... cco see ee ave + | 14ft. high, 6.6 diameter _ — 
Drums, two ; one for two boilers... 1. +e ue _— 12ft. high, 5.6 diameter | 134; 5.10 diameter 
Pressure of steam above atmosphere and absolute 50 1b.; 65 absolute 66 1lb.; 71 absolute 751b.; 90 absolute 
Point of cutting off ere ee eee 4 to § 4 tow yz to 7p, 
Wee te oes he aes Sa a aa ead ed Wem a 25in. 26in. 26in. 
Tengterature- OF SHOR id is, . son sacs ace, ae Ses | 327 deg. 340 deg. 870 deg. 
Revolutions per minute, ordinary work ... 57 to 60 57. to 60 56 to 59 
Revolutions, highest number for one watch ... ...  «.. 70 70 69 
Distance from New York to New Orleans, wharf to —_— -- 

WANE Gee! dase oh a akg eatin hee 1800 sea knots. 





Average trip out, againstcurrent ... 61. se eee eee | 
Average trip back, with current .1. sue see see one | 
Shortest trip out ... 1 see see eee wee cee wee ee | 
Shortest trip back Sidiis (thighs 2 RAM adie SARE: Sons" Vokes Spat 
Greatest run in one day; no wind orcurrent .. ... | 
Coal in twenty-four hours (anthracite) ... } 


6 days 10 hours 
5 days 17 hours 
6 days 8 hours 
5 days 12 hours 
310 knots 
16 tons 


6 days 7 hours 
5 days 14 hours 
5 days 21 hours 
5 days 10 hours 
335 knots 
19 tons 


6 days 7 hours 
5 days 14 hours 
5 days 20 hours 
5 days 6 hours 
330 knots 
17 tons 
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ON THE INVESTIGATION OF THE STEERING | bridge. One man was on the look out from the starboard side 


QUALITIES OF SHIPS.* 
By Proresson OSBORNE REYNOLDS. 

THE primary object of using steam power in ships is to enable 
them to pass rapidly over long distances. Under normal circum- 
stances rapidity and certainty in manceuvring are matters of 
secondary importance ; but circumstances do arise under which 
these powers are of vital importance. Experience has taught 
those whogo down to the seain steam -_ that their greatest danger 
is that of collision ; and fogs are feared much more than storms. 
That there must always be danger when long ships are driven at 
full speed through crowded seas in a dense fog cannot be doubted, 
but this danger is obviously increased many fold when those in 
command of the ships are under the impression that a certain 
motion of the helm will turn the ship in the opposite direction to 
that in which it does turn. The uncertainty which at present 
exists in the manceuvring of large ships is amply proved by the 
numerous collisions which have occurred between the ships of our 
own navy, while endeavouring to execute ordinary manceuvres 
under the most favourable circumstanges and with no enemy before 
them. These accidents may be, and have been, looked upon as 
indicating imperfections in the ships, or the manner in which 
they were handled ; but it must be admitted that the ships are the 
best and best found in the world, and that they are commanded 
by the most skilful and highly trained seamen alive. And if 
peaceable ships fail in their manceuvres when simply trying not to 
beat each other, what will be the case of fighting ships when trying 
to do all they can to destroy each other? If the general impres- 
sion as to the important part which the ram is to play in the 
naval combats of the future is ever realised, then certainty in 
manceuvring must not only be of great importance, but it must 
occupy the very first place in the fighting qualities of the ship. 

Now the result of the investigation of the effect of reversing 
the propellers on the action of the rudder appears to show that 
however capricious the behaviour of ships has hitherto seemed, it 
is in réality subject to laws, and that ~ aseries of careful trials 
the commander of a ship may inform himself how his ship will 
behave under all circumstances, The experiments of the 
Committee on Larger Ships have completely established the fact to 
which it was my principal object last year to direct attention, 
namely, that the reversing of the screw of a vessel with full way 
on very much diminishes her steering power, and reverses what 
little it leaves. So that when a collision is imminent, to reverse 
the screw and use the rudder as if the ship would answer to it in 
the usual manner 1s a certain way of bringing about the collision. 
And to judge from the accounts of collisions, this is precisely 
what is done in nine cases out of ten. In the paper of to-day I 
find the following—22nd August, 1876 :—‘‘ The fatal collision off 
Ailsa Craig. The Board of Trade inquiry into the collision 
between the steamer Owl and the schooner-yacht Madcap was con- 
tinued at Liverpool yesterday. Two passengers by the Owl were 
recalled, and spoke to some of the facts of the collision, The 
night was not misty, though some rain had fallen. They saw the 
green light of the yacht shining brightly after the collision. 
William Maher, th officer of the Owl, said it was the chief 
officer’s watch at the time of the collision. There were five able 
seamen in the watch. Witness and the chief officer were on the 
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| of the bridge. His ordinary place was on the forecastle head, but 
| he was not placed there that night, as there was a heavy head sea 
| and the vessel was shipping water. His attention was called to a 
| light by the look-out man. It was almost ahead about a mile and 
a-half off. He could not at first distinguish whether it was red 
or green, as it was dim; but when he made it out to be a green 
light it bore two to three points on the port bow, and it was only 
three or four lengths off. He heard no order given to the man at 
the wheel when the light was first reported, but when witness 
found that it wasa green light he ordered the helm hard aport. 
If the steamer had starboarded at this time she would have gone 
right over the yacht. ‘The Owl had been going at the rate of six 
or seven knots, but when she collided there was no way on her, the 
engines having been reversed. After the yacht went down the 
captain ordered a boat to be got out, but subsequently counter- 
manded the order, on the ground that more lives would be lost, as 
it was not fit to go out. At the close of his examination the 
witness stated that he would not have gone out in a boat on such 
a night as that, even if the captain had ordered him, a remark 
which appeared to greatly astonish the nautical assessors.” 

He ported his helm to bring his ship round to starboard, but he 
also reversed his screw, and as he says nothing about having again 
starboarded his helm, it would appear that from the time of 
reversing the screw until the collision—time enough to stop the 
ship—she had moved straight forward or inclined to port. Had 
he not reversed his screw, but kept on full speed, it is clear the 
collision could not have happened, or at the time the collision did 
happen his ship would have been more than her own length away 
from the spot where the collision occurred, He admitted himself 
that to have starboarded his. helm must have brought about the 
collision, so he ported his helm and reversed his screw, which, as it 
had the same effect, did bring about the collision. 

From the report just read it appears that a ship will turn faster, 
and for an angle of 30 deg., in less room, when driving full speed 
ahead than with her engines reversed, even if the rudder is rightly 
used. Thus when an obstacle is too near to admit of stopping the 
ship, then, as was done in the case of the Ohio mentioned in my 
paper last year, the only chance is to keep the engines on full speed 
ahead and so to give the rudder a chance of doingits work. These 
general laws are of the greatest importance, but they apply in 
different degress to different ships, and each commander should 
determine for himself how his ship willbehave, A ship’s ordinary 
steering power may soon be learned in general use, but not so the 
effect of stopping ; there is a certain risk in suddenly reversing the 
engines which any one in charge of a ship will shrink from unless 
he knows it is recugnised as part of his duty. It is also highly 
important that the effect of the reversal of the screw should he 
generally recognised, particularly in the law courts; for in the 
present state of opinion on the subject there can be no doubt that 
judgment would go against any commander who had steamed on 
ahead, knowing that by so doing he had the last chance of avoiding 
a collision, or who had ported his helm in order to bring his ship’s 
head round to port, with the screw reversed. It seems to me, 
therefore, that it would be well if steps could be taken by this 
association to bring these matters prominently before the Admiralty, 
the Board of ' and those concerned in navigation. far as 
the capabilities of each individual ship are concerned, there is no 
inseparable difficulty or risk about the experiments, and to have 
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exactly can be done in the way of turning their ships, and 
how to do it, the chances of sealed must be greatly reduced. 
But, at all events for fighting ships, it is desirable that the officers 
should have experience the mere turning powers of their own 
ships. When two ships are manceuvring so as to avoid or bring 
about a collision, each commander has to take into account the 
movement of his opponent. To enable him to do this with readi- 
ness it would be necessary to have friendly encounters. A fight 
between two ships whose captains had never before fought would 
be like a tournament between two novice knights who had never 
practised with pointed ; and such a contest, although not 
ual, must be decided by chance rather than skill. Unfortu- 
y, sham fights or tournaments between ships with blunt rams 
would be about as dangerous as a real fight ; and the chance of an 
accident would be far too + for such friendly tournaments, 
however important, ever to me an essential part of the training 
of naval officers, as they were of the knights of old. For although, 
should war arise, the from want of experience may be even 
ter than the danger of an accident in gaining such experience 
ry anny fights, yet as the cliance of war is always remote, the 
risk would be preferred. And this is not all. As yet there has 
been no such thing as a ramiaing fight between steam ships, so 
that not only are our officers without actual experience, but even 
the rules by which they are instructed to act, the rules of naval 
tactics, are based entirely on theoretical considerations, and hence 
are very imperfect. Now there appears to me to be a means by 
which experience of the counter manceuvering power of ships, as 
well as the mancuvring powers of single ships, could be ascer- 
tained without any of the risk, and but little of the cost, attend- 
ing on the trials of large ships, and which, if not equal to an 
actual fight, would be very useful as a means of training the 
officers. 

If small steam launches were constructed similar to the ships so 
that they represented these ships on agiven scale, say one-tenth 
linear measure, and their engines were so adjusted that they could 
only steam at what we may call the speed corresponding to that of 
the larger ships, then two hes would vre in an exactly 
similar manner to the large ships, turning in one-tenth the room ; 
and the time which the manceuvres with the launches would take 
would only be about half that occupied by similar manceuvres with 
full-sized ships. The only points in which it would be n 
that the model should represent the ship.would be in its shape 
under water, and as regards the longitudinal disposition of its 
weights. The centre of gravity should occupy the same position 
amidships, and the longitudinal radius of gyration of the model 
should bear the same proportion to that of the ship as the other 
linear dimensions. In other respects the model might be made as 
was most convenient. It might be made of wood, and so 
strengthened that two models might run into each other with im- 
punity. There would not be much difficulty in so strengthening 
the models, as the speed of the models would be very small. For 
instance, if the speed of the ship was 13} knots, then that of the 
model would be 44 knots. 

The study of the qualities of ships from experiments on their 
models has not until recent years Ted to any important results. 
But this, in great part, was owing to the fact that proper account 
had not been taken of the effect of the wave caused by the ship 
and the consequent resistance. It was not known that the waves 
set up by the model bear the same relation to the size of the model 
as the waves set up by the ship do to the ship, when, and only 





- when, the speed of the model is to the speed of the ship in the 


ratio of the square root of the ratio of their lengths. Since the 
first has been recognised, most important information has been 
obtained by experimenting on mode Mr. Froude, by means of 
this law, has been able to bring the comparison of ships by means 
of their models to such a degree of perfection, that he can now pre- 
dict with certainty the comparative and actual resistance of ships 
before they are constructed, and the great practical value of his 
results have been recognised by the Admiralty. 

What I propose is virtually to extend ‘these experiments on 
models sc.as to make them embrace the steering powers of ships as 
well as their resistances. The manner of experimenting would 
have to be somewhat altered. Steam launches would have to be 
substituted for dummy models, but the principle of the experiments 
would have to remain the same, and the speed of the launches 
must be regulated by the same law as that of the models. The 
turning qualities of such launches might be verified by comparing 
them with the turning qualities of the ships as found by actual 
experiments; and then the models might be handed over to the 
officers of the ships and they might practice encounters and 
manceuvres until they knew not only what they could do with their 
ships, but what it was best to do in order to out-manceuvre each 
other ; and this without any cost or risk. The behaviour of the 
models would be in all respects similar to that of the ships, the only 
difference being, that the manceuvres would be on a smaller scale : 
and the scale of the manceuvres would be the same as that of the 
models, so that the step from the models to the large ships would 
be easy ; and familiarity with the working of the ships as well as 
the models under ordinary circumstances would prepare the officers 
for using the ships in an actual fight, as they have been accustomed 
to use the models in their friendly encounters. The scheme here 
= has its parallel in military schools, although “‘ Autumn 

anceuvres”” and sham fights afford soldiers a much better oppor- 
tunity of preparing themselves for battle than anything apparently 
within reach of the sailors ; still thenew game appears to be gaining 
in favour, and this is nothing more than practising manceuvres in 
miniature. 

Independently of their value as a means of training naval 
officers, such models would afford a means of studying naval tactics, 
From them might be learnt the way in which a ship should strive 
to approach another of nearly equal power and speed, so as to use 
ber ram to the greatest advantage; and of this as yet but very 
little can be known, and, except on models, it can only be learnt 
from experiments on the saips. Important as were the laws which 
have been verified by the Committee on the Steering of Screw 
Steamers, it appears to me that the most important lesson to be 
learnt from their investigations is that thereis nothing conspicuous 
in the behaviour of these ships. To realise the value of this lesson 
the investigation must be followed up; and it appears that the 
best way to do this would be by the aid of model launches on the 
plan thus roughly sketched out. 

SouTH KENsINGTON MusEuM.—Visitors during the week ending 
Sept. 30th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,938 ; mercantile marine, building 
materials, and other collections, 9273. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, to 5 p.m., Museum, 2385; 
mercantile marine, building materials, and other collections, 1065. 
Total, 29,661. Average of corresponding week in former years, 
16,078. Total from the opening of the Musem, 15,721,064. 
Patent Office Museum, 5012. Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,558,262. 

TRADE WITH AMERICA.—During the week Dr. Webster, the 
United States Consul at Sheffield, has furnished some particulars 
of the Sheffield trade with that portion of America during the 
quarter ending September 30th. From these figures it appears that 
in those three months we exported goods of the value of £132,772 
only to the States, a considerable falling off even as compared with 
the total of the same quarter of last year, which was £183,183. 
The best month of the quarter past ended in this respect was July, as 
the figures for that month were £46,878, for August £42,043, and 
for September £43,850. The value of the three months’ exports 
of steal was £62,786, of cutlery, £38,808, of files £7531, and of 
tools £2084, showing a falling off of £25,773 in steel, £16,842 in 
cutlery, and £2214 in files. e value of tools grew £24, but that 
is not a branch of trade which can ever again hope to develope with 
the United States. As compared with any year prior to 1875, this 
year’s figures show to a ‘still greater disadvantage. 
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2799. An improved Sprinc TRAVELLER, specially applicable to ships or 

Edward James Coleman, Brixton, y, and Frederick 

Joseph Bird, Stroud, Gloucestershire—A communication from Samuel 
Poole, Boston, Massach: U.8.—8th July, 1876. 

2830. Improvements in Jacquarp Frames, in the slides or boxes, and 

genging bits to enable a greater number of spring droppers to be used 

e width without i sing the ber of cylinders, and for im- 

——- in the construction of the frame generally, William Benson, 

Hood-street, Nottingham, and Henry Hickton, Long Eaton, 

Derbyshire.—11th July, 1876. 
3380. Improvements in the means of and apparatus for the manufacture of 








Suipaipe of Sopium and Sutpnipe of Potassium, which ap tus can 
be applied to the manufacture of black ash, Walter Weldon, Abbey 
Merton, Surrey. 


3383. A new combination of Fornaces for use for the manufacture of 
sulphide of sodium and sulphide of potassium, applicable to the manu- 
facture of black ash, Walter Weldon, Abbey Lodge, Merton, Surrey. 

3389. Improvements in Treatino SuLPHIpE of Sopiom and SuLpHIDE of 
Porassiom by Carponic Acrp, in absorbing the resulting sulphuretted 
hydrogen, and in ~ -—% to be used for these purposes, Walter Wel- 
don, Abbey Lodge, Merton, Surrey.—28th August, 1876. 

3439. Improvements in the method of and apparatus for AUTOMATICALLY 
SIGNALLING on RaiL_way Lives, and automatically inter-signalling and 
recording the time or period of trains passing signals, Arthur Wri 
Quality-court, Chancery-lane, London.—31lst August, 1876. 

3462. A new or improved method of and apparatus for Ontainine LicHT 
by Evecrricity, Edward Griffith Brewer, Chancery-lane, London.—A 
communication from Emmanuel Etienne Sanchez Facio, Paris. 

3464. Imp t the facture of Iron and Sreet, Jacob 

oy eee Saint Stephen’s-crescent, London. 

3466. Improvements in ELecrricaL CoNDENSERS or ACCUMULATORS, Des- 
mond Gerald Fitz-Gerald, Brixton, Surrey. 

$468. A new or improved machine or.apparatus for CLeaNnsinc and Puri- 
Fyne Grain, William Tasker, Halifax, Yorkshire.—A communication 

from Charles Antoine Duprez, Reims, ce. 

3469. I ts in hinery or apparatus for Comptnc Woo. and 

= fibrous substances, Patrick Kelly, Sutton Mill, Kildwick, York- 











3470. Improved Compositions for waterproofing fibrous and other porous 
absorbent materials, the compositions being applicable for the manufac- 
ture of paving and other like slabs, Christoforo Muratori, Victoria- 
street, London. 

3472. An improved machine for Gavarne or Mrxine Concrete and other 
materials, Wesley William Wilson, Dublin, leland. 

3474. Improvements in Sweerine and Mowine Macuines, Thomas Green, 
Leeds, Yorkshire. 

3476. An improved machine for Dressina and CLEANING SKEINS or HANKS 
of Stk and other spun materials, William Robert Lake, Southampton- 
buildings, Loncon.—A communication from César Corron, St. Etienne 
(Loire), France.—2nd September, 1876. 

8478. Improvements in the method of and apparatus for Raistnc SUNKEN 
Suips ; parts of which apparatus are applicable to raising other sub- 

ee bodies, Henry Turner, Birkenhead, Cheshire. 

3450. Improvements in —— connection with Surps or VEssELs to 
increase the stability and buoyancy of the same, Charles Voysey, Cam- 
o- am Dulwich, Surrey.—A communication from Griffin W. Vyse, 

ooltan. 

3484. Improvements in Sewino Macuines, John Mountain, Birmingham. 
—4th September, 1876. ; 

3486. Improvements in machinery or ap tus for Spinninc and Twist- 
ina Worstep, Woo.Len, Corton, and other fibrous substances, Alfred 
are Netherthong, and William Whiteley, Lockwood, Huddersfield, 


or re. 

$488. Improvements in Motor Enoines worked by steam or other elastic 
fluid pressure, Charles Denton Abel, Southampton-buildings, London. 
—A communication from Car] Beissel, Cologne. 

3490. Improvements in the manufacture of Carpets and Rvuos, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
Messrs. E. Trotroy Latouche, Brothers, Rueil, France. 

3492. A new or improved Sprinc CLasp Protector for trouser bottoms, 
Abram Charles Herts, Bloomsbury, London.—A communication from 
James H. Anderson, New York, U.S. 

3494. Improvements in Invaip or Bep Tas_xs, John Harper, Northamp- 
ton-street, Islington, London. 





re 





3496. Imp: tsin and with Sprxninc Macuinery, Henry 
— Fleet-street, London.— A communication from Auguste Huart, 
aris. 


3498. Improved machinery for Oprarmstinac Motive Power, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Alexis 
Phillippe Roussel and Paul Désiré Peltier, Paris.—5th Se, ber, 1876. 

3500. Improvements in Wine and other Cocks and Taps, Friedrich Wil- 
helm Ritter, Birmingham. 

3502. An improved method of Treatinc Yarns, Samuel Graham, Belfast, 
Antrim, Ireland. 

3506. An —- Hoper or Fite for holding papers and patterns and 
nee of woollen and other fabrics, Henry Heyer, Leather-lane, Lon- 

on. 

— ‘ipo, in VaLves, Robert Chapman Anderson, Wood Green, 

mdon. 

3512. Improvements in Sewinc Macuines, Francis Perks, Wolverham: 
= Staffordshire.—A communicatior from Joseph Butcher, New York, 


8614. Improvements in Brakes, Julius Kuntze, Graskeller, Hamburg. 

3515. Improvements in the Repuction of Metatuic Ores and the manu- 
facture of iron and steel therefrom, and in the working and welding 
of such steel, also in a compound or flux to be used therein, Henry 
Gardner, Fleet-street, London.—A communication from Abraham Tus- 
ton Hay, Burlington, Iowa, U.S.—6th September, 1876. 

3516. Improvements in BrREECH-LOADING FirE-anms, Edward Webster, 
Peterborough, Northampton. 

3518. Improvements in ARRANGING, WINDING, and Unitinc YARN on two 
or more bobbins to form a single continuous thread, and in holding 
devices for securing the ends of the yarn in doffing, Arthur Charles 
Henderson, Southampton-buildings, London.—A communication from 
Israel L. G. Rice and Walter Trowbridge Bent, Cambridge, U.S. 

3520. Improvements in Treatinc Resipvat Liquips obtained in manu- 
facturing or refining sugar, and in apparatus therefor, Hugh William 
Walker and Thomas Law Patterson, Renfrewshire, N.B. 

3522. Improvements in the construction of Brrrons and in the method of 
fastening the same, part of which invention is also applicable to screw 
rivets used for fastening straps and other purposes, Knight Proctor, 
Burnley, Lancashire. 

3524. Impr ts in hinery for Tittinc Lanp, John Algernon 
Clarke, Ladbroke-grove-road, Notting-hill, London. 

3526. Improvements in Pressure Gavors and PyromerTers, William 
Henry Maw and James Dredge, Bedford-street, Strand, London.—7th 
September, 1876. 

3528. Improvements in Bcryers for burning a mixture of gas and atmo- 
spheric air, Charles Stephen Robinson, Leicestershire. 

35382. An improved Box for containing pomatum, ointment, and other 
greasy substances, John Rogers, Walworth, Surrey. 

3534. Improvements in Ivsucators for telegraph wires, Walter Claude 
an and Samuel Edmund Phillips, Victoria-road, Charlton, 

ent. 

3536. Improvements in and connected with ReoisteRING TURNSTILES, 
part of the invention being also applicable to other registering pur- 
poses, Henry Bezer, Clapham, Surrey. 

3539. op ee oe in the manufacture of Sucar, part of which appara- 
tus is applicable to other purposes, Hunter Henry Murdoch, Staple- 
a, os communication from Robert Stothert Kirkpatrick, 

russels. 

3540. Improvements in the method of and in machinery or apparatus for 
Printine in Various CoLours, Charles Aubrey Day, Serle-street, Lin- 
coln’s-inn, London.—A communication from Frangois‘Appel and Félix 

——— Monmon, Paris. 

3542 Improvements in ReaPinc, Mowrno, and Grass-cUTTING MACHINES, 
and in — for gathering and facilitating the binding of cut crops, 
James Edwin Phillips, Grantham, Lincolnshire.—8th September, 1876. 

3546. Improvements in or applicable to the WuexExs of CARRIAGES, PERAM- 
BULATORS, and other vehicles, Alfred Harper, Manchester. 

3548. Improvements in the construction of Umpretias, Thomas Mitchell, 
Leyland, Lancashire. 

8550. Improvements in Hot-arr Motor Enoines, Charles Denton Abel, 
South ton-buildings, London. — A*communication from Julius Hock 
and Co., Vienna. —9th September, 1876. 

3552. Improvements in Exvecrric Licut, Robert Applegarth, Southam 
ton-street, Strand, London.—A communication from Paul Jablochkoff, 
Boulevard Voltaire, Paris. 

3554. Improvements in Compounp Heets for boots and shoes, William 
Wesley, Birkenhead, Cheshire. 

3556. Improvements in Currer Biocks for moulding machines, Francis 
Rowland = Belmont-street, Heaton Norris, Lancashire.—11th 


September, 1876. 
3567. An improved method and apparatus for VENTILATING purposes, John 
Denis Macdonald, Weston-grove-road, Woolston, Southampton.— 12th 


September, 1876. 
$597. Improvementsin Fasreninos for Lapies’ Currs, partly applicable 








to studs generally, Richard Harrison, Dawson-place, Bayswater, Lon- 


3599. Improvements in Srorpers or Pu in the of 
snaltan steal inte ingut moulda, eee eich, oy 


3601. Improvements in PapLocks, 4mos Vaughan, Willenhall, Stafford- 


3603. Improvements in machinery or @ tus for Dryinc SKEINS or 
Hawxs of Woot or other fibrous material, Eustace Wigzell and Joseph 
Pollet, Sowerby Bridge, Yorkshire. ' 

3607. An improved method of and a tus for Propucine ILLUMINATED 
ADVERTISEMENTS, Alexander Mel Clark, Chancery-lane, London.—A 
communication from Charles Antoine Bourquin and Gérard Théodore 
Van-Heers, Paris. —14th September, 1876. 

3609. A new form of Coarse Farrics, and their application to various 
— and hygienic purposes, Sigmund Rothenheim, Fuston-road 

ALGON, «+ 

3611. Certain improvements in the ORNAMENTATION of GLass, Thomas 
Whitehead, Birmingham, and Louis Rollier Whitehead, Liverpool. 

3613. Improvements in ELevaTinc MacHINERY, William Robert Lake, 
South buildings, London.—A communication from Victor von 
Swaine, Diisseldorf, Germany : 

=. ne in Rotier Skates, Charles Frederick Wood, Birm- 

8 4 

$619. Improvements in SeL¥r-actrne Muues for spinning and doubling, 
John Wain, Manchester. 

3621. Improvements in the manufacture of ArTiFiciAL Scuoot SLATEs, 
Joseph Hansmann, Croydon, Surrey, and Hermann Neumann, Cheap- 
side, London.—15th September, 1876. 

3625. Improvements in Revo.vine Metat Suurters for shopfronts or 
windows, Arthur Charles Henderson, Southampton-buildi London. 
—A communication from Auguste Bazille, Angers, France. 

b 3627. Seaptowenneats in SeLF-DELIVERY Reapina Macuinegs, Alexander 
Jack, Maybole, Ayrshire, N.B. 

3631. Improved apparatus for Prepartne Srencits for autographic 
printing, Joseph Wilson Swan, Gateshead, Durham. , 

3637. Improvements in aj tus for Grinpinc Corn and other sub- 
stances, Robert Stirling Newall, Ferndene, Gateshead, Dur! 

8639. I ts in hinery for MEASURING, COMPRESSING, and 


F 


; 














Mouupina OIL-SEEDs or otber materials now y pr 
— - hydraulic presses, Francis Virtue, Hull, Yorkshire.—16th Sep- 
‘ember, 1876. 

$641. te we ae in apparatus to be used in Votina by Bator, Alex- 
ander Turnbull, Glasgow, Lanarkshire, N.B. 


3645. a apparatus for PropucinG a Drart or CURRENT Of AIR or 
other fluid, und for similar purposes, John Y. Smith, Leamington, 
Warwickshire, 

8647. Improvements in Mrraitic Drums or Casks, and in lids or closers 
therefor, James Simpson, Liverpool.— 18th September, 1876. 





Invention Protected for Six Months on the Deposit of 
Complete Specifications. 
8708. A new or improved RoLLER SKATE, William Clark, Brighton, Sussex 
—21st September, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. ; 
$132. Heatina, Robert Sutcliffe, Idle, Leeds.—25th September, 1873. 
8154, InsecTinc, John Martin Stanley, Sheffield. —27th September, 1873. 
$213. Rarway Swircnes, William Smith, sulisbury-street, Strand, Lon- 
don. —4th October, 1873. 
$171. Storpixe or CLosino Tuses, William Boaz, Burgess-street, Lime- 
house. —30th Sepember, 1873. 
$311. ARRANGING DWELLING Houses, &c., John ‘Ellis, Seacombe.—11th 
October, 1873. é 
3158. ee Vatves, John Edward Rogers, Smethwick,—27th Septem- 


, 1873, 

3160. FARE ReGisTeRING APPARATUS, Henry Bezer, Turner-road, Lee.— 
2th September, 1873. 4 , 

$199. Vewerian Buinps, John Partridge, City-road, St. Luke's, London.— 
2nd October, 1873. 

3239. DREporne Macuives, Darnton Hutton, Westminster-chambers, Vic- 
toria-street.—6th October, 1873. 

3272. Currinc Spiints, Edmund Pace, Warwick-road, Upper Clapton, 
London.—9th October, 1873. 

$165. Curtine Bunes, John Robinson and John Smith, Rochdale.—29th 
September, 1873. 

$168, Uritistnc Fecat Matter, Charles Thieme Liernur, Frankfort-on- 
the-Maine, Germany.—80th September, 1873. 

8180. AIR-RAREFYING LAMP-BURNER, Thomas Silver, Moorgate-street, 
London.—80th September, 1873. 

— ¥y1no [Ron, Thomas Sheehan, Great Portland-street, London. 

73. 


_ October, 

3203. Banp Saw Macutnegs, Charles Robert Western and Joseph Hamilton, 
Belvidere-road, Lambeth, Surrey.—3rd Octocer, 1873. 

ee Drsinrectant, William Whitthread, Liverpool.—30th September, 








Notices of Intention to Proceed with Patents. 


1570. Currine Enpisss Paper, Henri Adrien Bonneville, Piccadilly, Lon- 
don.—A communication from Carl Theodor Bischof.—13th April, 1876. 
2125. Frame Saws, Edward Newton, Southampton-buildings, London.— 
19th May, 1876. 

2145. EnaRavine or Currina Seats, John Lyon-Field, Manor House, 
Broadwater, Sussex.—20th May, 1876. 

2158. Wasninc Macutnes, Joseph Cocker, Oldham. 

2168. Hypravic BrakE Reautators, Adolfo Cozza and Lorenzo Corseri, 
Rome.—22nd May, 1876. 

2175. Gioves, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Isidore Dominique Sabaté. 

2177. Currine and Stampine Biocks, John Leber, Goswell-road, London, 

-23rd May, 1876. 

2197. Harvesters, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Benjamin Franklin Jackson.—24th May, 1876, 

2208. Drituine, &c,, William Wallace Dunn, Southampt ildings, 
London. 

2214. Removine SuHeets of Paper, Robert Edward Cox, Holborn, London, 
—25th May, 1876. 

2218. VenicLes, Henry Bezer, Clapham, Surrey. 

2219. Pumps, &c., Robert Mudge Marchant, Kirby-street, Hatton-garden, 








London, 
2223, Corn and Seep Dritt, Thomas Preece, George Preece, and Henry 


Preece, minster. 

2224. Batts for Lawn Tennis, Robert Hammond, Hayes, Middlesex.— 
26th May, 1876. 

2238. RocK-DRILLING MAcHiNeERY, Myles Kennedy and Joseph Eastwood, 
Ulverston.—27th May, 1876. 

2255. Steam Borers, Herbert John Haddan, Strand, London.—A com- 
munication from Isaac Barton.—29th May, 1876. 

2275. Giazine Buitptos, &c., Charles Attwood, Birmingham, and James 
John Potter, Handsworth.—30th May, 1876. 

2287. Fire Extinovisuers, Julius Hall, Chancery-lane. London. 

2292. Erecrinc GirDER-RRIDGES, &c., Frank Beattie, Newport.—31lst May, 

8 


1876. 

2328. Dreparno or Removino Sanp, Sir John Coode, Westminster-cham- 
bers, Victoria-street, London.—2nd June, 1876. 

2341. Two-wHEeLED Carriaces, Henry Brinsmead, Fore-street, St. Cle- 
ment’s, Ipswich.—3rd June, 1876. 

2346. TorLer Brusues, Charles Denton Abel, Southampton-buildings, 
London.—A communication from Fauvelle-Delebarre and Deschamps- 
Maurey, and Co.—5th June, 1876. 

2388. Water Gavces, Samuel Morley, William-street, Stockton-on-Tees, 
—ITth June, 1876. 

2390. Pioment, William Whitthread, Moorfields, Liverpocl.—8th June, 
1871 


6. 

2446. Kiins, Joseph Firth, St. John’s, Dewsbury. 

2447. Heatine Stream Borers, Joseph Firth, 8t. John’s, Dewsbury.—13th 
June, 1876. 

2631. Wire-prawinec, William Morgan-Brown, Seton ae 
London.—A communication from Alfred Amand Théodule Glacon,— 
—26th June, 1876. 

2837. Leaves of PHoroorRapHic ALpuMs, Peter Jensen, Chancery-lane, 
London.—A communication from Franz Friedrich Kullrich. 

2847. Horse Cotiars, Alexander Melville Clark, Chancery-lane, London. 
—A communication from William Robinson.—12th July, 1876. 

2913. KeyLess Watcues, Henry Matthew Robottom, Liverpool. —lith 
July, 1876. 

$011. Sborscan, &c., Samuel Gee, George Gibbs, and Frederick John Gar- 
nett, Leeds. —26th July, 1876. 

3036. Fiy1ne or AERIAL Toy, John Clayton Mewburn, Fleet-street, Lon- 
don.—A communication fronf La Société Dandrieux Gravier et Com- 
pagnie.—28th July, 1876. 

3099. TeLecraPH Wires, &c., Henry Potts Scott, Westoe Villa, Burdett- 
road, Bow, London.—A communication from Wilson Strickler.—3rd 
August, 1876. 


8138, LiGHTING and ExtincuisHIne Gas Lamps, Saint Lane Fox, 
Sussex-place, Onslow-gardens, London.—8th August, 1876. 
$234. VENTILATING StzaM VessELs, Henry Stott, Greetland, Halifax.—17th 


August, 1876. 
3317. Leg Pocket, Ignac Pick, Queen Victoria-street, London,—23rd 


August, 187 
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8406. Diseneacine Boats, Jacob Sturton a, Okcham| and 
John St. John Johnson, Saltash.—29th August, 187 
eo Frederick Henry Smith, Bayswater, London.—80th August, 


8440. Rotter S«ares, William Phillips Thomson, lec sg Li 
—A communication from ne Teton -tet September, 1876. 

$486. Spmnswine and Twistinc Worstep, &c., Alfred Sykes, Netherthong, 
a and William Whiteley, Lock — 2rd September, 


3510. Vatves, Robert Ly me Anderson, Wood Green, London. 

3512. Szwine Macnines, Francis Perks, Wolverhampton.—A communica- 
tion from Ji Butcher.—6th September, 1876. 

8520 Rermine Sugar, Hugh William Walker and Thomas Law Patterson, 


Greenock. 

3522. Burrons, Knight Proctor, Burnley.—7th September, 1876. 

3534. TeLEoraPH Wires, Walter Claude Johnson and Samuel Edmund 
Phillips, Victoria-road, Charlton, Kent.—8th September, 1876. 

3556. Currer Biocks, Francis Rowland Clarke, Belmont-street, Heaton 
Norris.—1l1th September, 1876. 

8597, Lapis’ Currs, Richard Harrison, Dawson-place, Bayswater, Lon- 
don.—lL4th September, 1876. 

3609. Coarse Fasrics, Sigmund Rothenbeim, Euston-road, London. 

8619. Se.r-actiIna Mutes, John Wain, Manchester.—15th September, 


1876. 
= ee Skates, William Clark, Brighton, Sussex.—2lst September, 





ty mem having an interest in any one of such applications 
should leave culars in writing of their objections to such applications 
= ~ — the Commissioners of Patents within twenty-one days of 





List of Specifications published d the week ending 
30th September, 187 


370", 4d.; 8875, 1s. 8d.; 4223, 10d.; 4284, Sd.; 4262, 10d.; 4352, 6d.; 4377, 
1s.; 4898, 6d.; 4422, 6d.; 4426, 2s, 4d.; 4454, 6d.; 4466, 1s.; 4478, 33. 4d.; 
4479, Is. 10d.; 4526, 6d.; 4552, 3s. 10d.; 4560, 6d,; 85, 4d.; 224, 2d.; 304, 
4d.; '310, 6d.: 312, 6d.; 317, 4d.; 820, 6d.; 321, 6d.; 834, 6d.; 335, 6d.; 337, 
4d.; 343, 6d.; 348, 6d.; 350, 6d.; 851, Gd.; 356, 6d.: 364, 6d.; 365, 6d.; 367, 
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2d.; 748, 4d.; 777, 6d,; 883, 8d. 
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receipt of the amount of price and pomens. Sums exceeding 1s. must be 
remit iy hacer Order, poe at the Post-office, 5, - 
Holborn, Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, don, 








ABSTRACTS OF SPECIFICATIONS. 


708. Wuiteteap, N. C. Cookson.—Dated 19th February, 1876. 

This provisional specification describes manufacturing whitelead by 
the caghoure of a solution of sub-acetate of lead to the action of carbonic 
acid gas, and the invention consists in the manner of such exposure, 
namely, present the liquid to the action of the gas in the state of spray. 
The liquid, the gas, and the spray separately may be produced by any 
convenient means. 


Tee, Became Sxares, F. Holmes and W. Hopkinson.—Dated 19th February, 





This invention consists in constructing roller skates with three or more 
rollers or wheels underneath the frame or foot of the skate, which 
rollers or wheels consist respectively of 1 combination of a revolving ball 
or sphere in combination with other and smaller rollers and with a series 
of friction rollers. 


1S, Serene Winpow Sasues, BE. A, Thornton.—Dated 19th February, 


This invention consists of a cradle or swing, carrying a small wheel, 
and regulated by a set screw, the whole being enclosed in a suitable 
frame and let into the frame of the window, one in each side of each sash. 
712. Maxina Retorts, W. P. Ingham and A. C. Hill,—Dated 19th 

February, 1876. 

This invention consists of a steam, air, or water cylinder placed 
vertically above a clay chamber, in which works a piston connected to 
the piston in the steam, air, or water cylinder, and which forces the clay 
through a die or mould at the bottom of the chamber on to a plate or 
frame, which is caused to travel by a lever or levers, which is or are 
connected by a rod or rods to another lever or levers connected to a red 
attached to the piston in the upper cylinder. 

‘713. Heatine Apparatus, J. W. Priestley.—Dated 19th February, 1876. 

This relates to stoves employed for heating and warming buildings, 
and to a) tus for ee vee when illuminating gas is employed 
therewith, and the object is to destroy the noxious gases or results of 
combustion and to economise the gas. For this purpose the inventor 

ploys by pref what is known as the ‘“‘ Bunsen” burner, or a 
burner of that class, and the burner or burners is or are enclosed by or 
received within a tube or tubes of fire-clay, copper, or other metal, one 
end thereof being open to the outer air, the other end being also open, 
but terminatin, thin the heating or cooking apparatus. The heat 
resulting from the consumption of gas draws a current of air along the 
tube or tubes to and in contact with the flame, whereby the more perfect 
combustion is effected and the heat greatly increased, and the noxious 
gases destroyed. 

714. Rinks, J. H. Lock.—Dated 19th February, 1876. 

Elasticity or flexibility derived from the floors or rinks being placed 
over and resting upon water or other suitable body or bodies, so that, 
when skated upon, the action would be similar to the action of ice rest- 
ing upon water. 

‘715. Compustis.e Composition, @. Gilardi.—Dated 19th February, 1876. 

This new or improved bustibl positi ists of the follow- 
ing ‘ingredients, and proportions, or thereabouts: 100 Ib. charcoal or 
carbon obtained from the stems, branches, or roots of the vine plant, the 
commercial name of this substance in France, Italy, and elsewhere being 
known as the “ noir de vigne ;” 1} Ib. nitre or calipatee ; 16 lb. wheaten 
orjother similar flour; 21b. gum ae Pt wt ee tegen doin The gum isad- 
vantageously dissolved in water and added tothe otheringredients, reduced 
to powder and mixed together, until a thick te is formed, which ma; 
be pressed into moulds of suitable form, acco: to the purpose for whic! 
the composition is required ; it is then dried ready for use. The propor- 
tions of the several ingredients may be considerably varied, acco: as 
the composition may be required to burn fast or slow for any particular 
purpose to which it is to be applied. For some purposes the gum may be 
omitted, cularly when it is desired to make a cheap composition. 
This cumbustible composition may be advantageously employed for 
heating foot-warmers for railway, travelling, and other uses, also oe cigar 
and pipe lighters. It is also found useful as a substitute for the ordinary 
diamond for dividing or cutting glass, by the action of heat, into various 
shapes or forms, being also useful for the application of heat to other pur- 
poses, 

716. Rotier Skates. FE. W. Hughes.—Dated 19th February, 1876. 

_ According to this invention a roller skate is constructed having a 
curved plate with the sides inclining downward from the centre longi- 
tudinal line; hinges or centres are arranged, upon which the foot plate 
rests, and turns, having hinges fixed to the underside, and underneath 
this curved plate vertical axle standards are secured. The vertical axes 
are secured to the wheel axle, so as to move or rotate either way, 
checked by springs passing through the vertical axle. The ends of these 
springs are held by studs secured to the underside of the curved plate. 

w springs are arranged between the foot and curved plate, to graduate 
the various movements. 

717. Dye1nG anv Printine, J. Chadwick.—Dated 21st F. bruary, 1876. 

ese improvements consist in simultaneously fixing the greens, 
violets, and purples, known as iodine or methyl greens or violets, 
together with the mordant or mordants destined to be dyed, up in 
natural or artificial colouring matters of madder, alone or in combination 
with other colouring matters, such as red woods, Quercitron bark, Persian 
berries, or sumac, whereby styles can be produ heretofore not obtain- 
able. The inventionis carried out as follows: The inventor takes 200 Ib. 
of sumac, to which is added 150 gallons of water, and boils the mixture 
an hour or so and then puts it upon a filter. After being filtered the 
sumac liquor is bviled down to stand 20 deg. Twaddell’s hydrometer. 
For the green colour he takes at the rate of ten gallons of sumac liquor, 
standing at 20 deg. Twaddell ; two gallons acetic acid, at 10 deg. Twad- 
dell : twelve pounds of starch. Then the whole is boiled en it 
reaches about 180 deg. Fah., he adds at the rate of ten ounces tartaric 
acid to the gallon, and when cooled down to about 120 deg. Fah., he adds 
at the rate of two ounces of oxalic acid to the gallon, and when quite 
cold, he adds at the rate of three ounces of aniline green, chemically pure, 
to the gallon, The colour is then ready for printing on the cloth. To 








make purple, he takes seven gallons sumac liquor stan at 20 deg. 
Twaddell, and three ions acetic acid at 10 deg. Twad and ton 
pounds starch, boils whole and when cooled to 140 deg. Fah , he adds 





at the rate of t ounces tartaric acid, andjfour ounces aniline to 
le eee tee reir ter ting on the cloth. He takes 
3S eee cloth that has received a madder bleach, an 


d 
it a tion of chloride of potash standing at 2 deg. 
Wrwaddell, dries it and it is ready for printing. Ponses % cn te the pre 
ing machine where the mordants intended for dyeing, and the aniline 
green, or the and purple, are printed at once, that is, at the same 
time. The is through a box known as an ageing box, and 
can be passed silicate, arseniate, or phosphate of soda at 2 deg. 
Twaddell, and stan’ at 180 deg. Fah., or bouts. The pieces are 
then ed and dyed. He does not limit himself to these 
as they will have to be varied to suit the pattern. After been 
through the silicate, the green and le are sufficiently fixed to 


the d and soa: t) ons. The inventor has named 
Baas ee what is ee apee aniline le, but the same 
process is a} ble to any of the aniline purples and violets, taking the 


correspon stren, of each. Another mode of effecting the same 
, although om od simple as the one just described, is as follows : 
Tn the First place, he passes his cloth through the follo solution 
to printing :—Gelatine, stan at 2 deg. Twaddell’s hydro- 
meter; silicate, arseniate or phosphate of soda, at 1} deg. Twaddell ; 
chlorate of potash, standing at 2 deg. Twaddell. The-cloth is then dried 
and is then ready for the printing machine. He here states that the 
three solutions above are mixed together and the cloth passed through 
them at once. To make the green colour, he takes four and a-half gallons 
extract of sumac, standing 26 deg. Twaddell ; six pounds of sta He 
boils it for ten minutes, and when half cold. adds two and a-half peunds 
tartaric acid, one pound oxalic acid, and one and a-half pounds methyl or 
iodine green. This is printed on the cloth, already passed through the 
above solution, in combination with regular mordants. By this means 
he gets an insoluble tannate of gelatine purple. After the goods are 
dried and aged one night, he them through a solution of silicate of 
soda at 2 deg. Twaddell, and heated to 180 deg. Fah., or thereabout. The 
goods are then well washed and dyed to suit the pattern, with different 
prop_ctions of alizarine, garancine, suinac bark, berries, and such other 
mate! as are ordinarily employed in this style of work, as well under- 
stood by competent dyers. 
718. Looms ror Weavine, R. Goodair and J. Whiteside.—Dated 21st 
February, 1876. 

This invention consists principally of a method of working the dro 
boxes—employed where two or three different kinds or colours of weft 
are to be woven in the same piece--direct from the dobby or index 
machine, thereby dispensing with the various complicated and expensive 
motions at present in use for working the said drop boxes. By this arrange- 
ment only one set of cards or patterns are employed to work both the shed 
and the drop box, which is a very important teature, as if any mistake 
in the weaving occurs, they are both put back together by one operation, 
and the shed of the warp and the colour or count of the weft are 
obliged to correspond. 

719. Rover Sxares, C. H. Wooding and W. Palmer.—Dated 21st 
February, 1876. 

This sonata in mounting a plain or parallel periphery roller on the 
central portion of cach of the axles, which are supported by brackets 
fixed to the underside of the foot board. e axles from about the sides 
of the central rollers are set on an incline, and at an angle each > 

towards the other, and carry rounded cone-faced rollers, upon whi 
by a side pressure or lean over of the foot, the skater can run. 
720. Sueeve Links, 7. Rickett.—Dated 21st February, 1876. 

According to this invention, the central tube of one part of the sleeve 
link or article is fastened to and rel d from the central stem of the 
other part of the sleeve link or article by the following arrangement of 
parts :—In the hollow disc of the front part of the fastening is a circular 
steel or other spring having at opposite points pushers, which project 
from the edge of the disc. SI bolts are also connected to aa ome. 
in a line at right angles to that in which the pushers are situated. By 
inserting the stem on one part into the tube on the other part, the said 
stem pushes back the bolts, which bolts, when the stem has been pushed 
fully home, snap into notches in the said stem, and thereby fasten the 
two parts of the sleeve link or other article together. By pressure, by 
means of the thumb and fore finger on the pushers, the circular spring is 
elongated in the direction of the bolts, and the said bolts are thereby 
withdrawn from the notches in the stem, and the two parts are 
unfastened, and may be separated. 

721. Currine Hepogs, G. 4. Walker.—Dated 2st February, 1876. 

This machine has for its object the cutting of thorn and other similar 
hedges and fences, which operation has hitherto been effected by 1nanual 
labour, For this pu , according to this invention, suitable machinery 
is attached to or combined with the ordinary farmer’s cart. To the near 
or left-hand wheel of the cart on the inside a large spur wheel is attached, 
with which suitable mechanism is combined and arranged for cutting 
the fence. Knives are arr. at proper a one for cutting one side 
and the other thefother. A horse is attached in the o way to the 
cart, which being propelled gives motion to the knives, and thereby cuts 
both sides of the hedge at once. The thorn or other cuttings, as they are 
cut, are collected by the machine and left in heaps at the side of the 
fence. 

722. Umpre.ias, J. Martin.—Dated 21st February, 1876. 
The — of this invention is to avoid the necessity for using the stop 





and catch springs, which are at present fitted to the sticks of umbrellas 

and parasols. 

723. Printinc AND ORNAMENTING]MetAt, J. H. Johnson.—Dated 21st 
February, 1876. 


This invention relates to certain improvements 
ornamenting metal, and has for its object the prod 
sheet with an imprint directly upon it, of any desired figure or word, in 
lines and tints, or in a combination or multiplication of the same, equal 
in fineness and deli to those which can produced upon er or 
other similar fabric. e improved process consists in printing directly 
upon a roughened metallic sheet. 


‘724. Securinc Knos Hanpves, 2. Robinson, jun.—Dated 21st February, 
18 


in printing and 
+7 of a talli 





Spindle has a knob fixed upon it at one end. The other knob screws 
on to the other end. There isa sliding collar, square, internally on the 
spindle to slide over a square projection on the screw knob, and so prevent 
it unscrewing. 


‘725. Manuracturina Screw Norts, W, R. Lake.—Dated 22nd February, 
1876. 


This invention relates to novel machinery for the manufacture of nuts 
for screw bolts of all sires, and ia designed to ise this facture 
by preventing waste o: the metal of which the nuts are formed, and to 
provide a machine for this purpose which is very simple, compact, and 
durable. The most important and novel feature of this invention is the 
mechanism for cutting the nut blanks from a bar or rod of iron, and 
shaping and punching the same in such a manner that the metal is most. 
economically used, the nut blanks are formed with great rapidity and 
without any great expenditure of power, and the said blanks are 
delivered from the machine in such a condition that with the exception 
of tapping or screwing them they require no further ipulation to fit 





which thoroughly utilises the electro-motive force of an electric current, 
ee a ee pole of an electzo-magnet to exercise at the same 
e both an ive as well asa repelling power upon the armature, 
By the Second im ement they obviate the principal objection against 
chemical ry dry instead of wet paper, moistening the 
same only a moment before it is written or —- upon by the electric 
current, and drying it again almost immediately afterwards. 
732. Coverine STeaM Borers, R. Stewart.—Dated 22nd February, 1876. 

This invention consists of a novel and peculiar application of an article 
known as silicate cotton, wool or furnace wool, for the purpose of 
or cov jilers, steam chests, steam pipes, water 
pipes, houses, tors, or any other article requiring the preven- 
tion of the transmission of either heat or cold, The silicate cotton or 
furnace wool is closely and tightly packed into a kind of mattrass, made 
of canvas or other like material, 1ft. broad, 2}in. thick, and of a length 

ding to the di sions of the surface to be covered. The mattresses 
are cut so as to keep the contents in a pact mass, firmly stitched at 
the edges, and stuck through and through atintervals of 4in. When the 
mattresses have been laid on and fitted to the shape of the article to be 
covered, say, a steam boiler, they are closely sewed together, a galvanised 
wire netting is tightly drawn over them, and, if necessary, further 
strengthened and fastened down by iron aoe , after which the whole 
over. For covering small pipes the inventor employs a kind of 
tin casing 1}ft. long, cut so that it can be clasped round and fitted to any 
size of tubing. The space between the tubing about to be covered and 
the casing is filled in with silicate cotton, and, as the space is filled, the 
casing is pulled further along and a strip of canvas wound round the 
silicate cotton to keep it in positien. The whole is then made fast with 
galvanised wire and tarred over. 
733. Rouver Skates, B. S. Eylands.—Dated 22nd February, 1876. 

The features of novelty of this invention consist, First, in adapting 
india-rubber tires to the rollers of roller skates to enable them to move ina 
curved direction. Secondly, arranging the rollers on the principle of a 
tiller such as is used for steering vessels. Thirdly, arranging and con- 
stitating the rollers after the manner of a castor used in furniture. 
Fourth, suspending the sole of the skate from the part which carries the 
axes of the rollers, so as to get the centre of gravity of the sole as low as 








sible, 
P34. Stroprers ror Borrues, C. Claxton, sen., and C.Claxton, jun.—Dated 
22nd February, 1876 
These improvements consist in forming the stopper with a spindle 





longer than the neck of the bottle, and in forming the top of the same 
wi flattened enlarg it wider the mouth of the bottle and semi- 
circular in shape. 


The spindle is also made with radiating longitudinal 
guides of a uniform width, which keep the stopper centrally within the 
neck of the bottle and guide the escaping contents. The lower end of the 
spindle is also made with two circular parallel flanges, the top one of 
which is of a diameter less than the bottom one, and between which is 
placed a circular flat disc or washer of india-rubber. 

735. Skate, R. BE. Villiers.—Dated 22nd February, 1876. 

This invention relates to skates to be used on rinks, and the uovelty 
consists essentially in the use of balls or spheres instead of wheels. 

‘736. CrusHinG AND Putverisino Srons, 7. Baldwin.—Dated 22nd Feb- 
ruary, 1876, 

According to this invention, with the crushing jaw of the stone- 
breaker are combined pulveris: rollers, apparatus for actuating the 
same, and means for conducting the partially treated material from the 
crushing jaws to the pulverising rollers, which latter are so arranged in 
relation to the crushing jaws as that they, the rollers, shall be caused to 
receive and powder the crushed material as it leaves the jaws. The 
rollers are mounted in suitable bearings, and may be driven directly from 
the hi ft or independently. The rollers are arranged in such a 
manner as to receive the material to be pulverised, directly from the jaws 
of the machine, without its being necessary, in any way, to handle the 
crushed stone between the two operations it has to undergo in the com 
bined apparatus. 

737. CenTRiFuGAL Pumps, J. Gwynne.—Dated 22nd February, 1876. 

The pump casing, with its inlet and discharge sages, is constructed 
of plates of wrought iron or steel or of other wrought or rolled metal 
plates, by means of pressure with dies in hydraulic or other presses or 
stamping machines; the dies are shaped and arranged to form by 
pressure «as aforesaid its casing and passages in parts or sections 
with flanges so arranged as that each bm or section of the casin 
and ges may be by its flange secured to the section it is arrange 
to fit, suitable jointing being interposed between the faces of the 





juxtaposed flanges, which are bolted, riv ted or brazed ether 
in such manner as to make a water-tight joyit. The rotatin ise of 
the pump is also made by pressure, or stamping in parts of steel or 


other wrought or rolled metal, the parts so produced being fastened 


ther. 
738. Rai.way Sienats, B. Abrahamn.—Dated 22nd February, 1876. 
The invention comprises an arrang' t of hanism for sounding a 





bell on the engine when the ordinary semaphore is set at danger but 
invisible from any cause, the said mechanism being operated by an arm 
on the engine striking arms on the permanent way set by the semaphore 
lever or otherwise. 
739. Spinnine anp Dovustina, J. L. Taylor and R. Ramsden.—Dated 22nd 
February, 1876. 
The object of this invention is to keep the yarn at the proper tension 
revious to winding it on the spindles, thereby preventing snarls and 
reahagen In performing this invention the inventors carry the taking 
up chain around a cam or eccentric instead of around a pulley as hereto- 


fore. 
740. Preventine Invury To THE WRIST OR J DRE-ARM IN FALuine, C, H. 
Clark.— Dated 22nd February, 1876. 

The invention consists in the employment of a cuff or gauntiet having 
a lever, rod, or bar attached thereto. 

741. Savery Coup.ines, EF, P. Alexander.—Dated 22nd February, 1876. 

This invention relates to a peculiar construction and arrangement of 
safety coupling for railway carriages and wagons and other rolling stock 
of railways, and is applicable to all existing railway roliing stock. It is 
attached to the buffer bar, and comprises (1) a jointed coupling suspended 
from the rear of the draw hook ; (2) a horizontal cross shaft carrying two 
chain drums and actuating hand wheels ; (3) a screw conpling forming a 
portion of the draw bar; (4) a horizontal cross shaft underneath tho 
framing for actuating the screw coupling 
742. Dovsuinc Fisres, J. £. Thackeray and E. Glover.—Dated 22nd 

February, 1876. 

This provisional specification describes an arrangement for preventing 
the waste which now arises when the yarns break from the ends being 
— forward so as to cause them to interfere with other threads in the 
machine. 

748. PreseRvina ANIMAL AND VEGETABLE Martens, F. 8. Barf’.—Dated 
22nd February, 1876. 

The especial feature of this invention is the employment of hydrated 
metallic oxides which are capable of absorbing oxygen, such, for 
example, as proto-oxide of iron, which oxide, or other oxides, being 

r alan 





them for use. 
726. Heatina Merattic Ores, W. R. Lake.—Dated 22nd February, 1876. 
The said invention relates to u machine for separating the constituent 
oa of metallic ores and other substances of different specific gravities 
y the action of water. 
‘727. Grove Fastenine, W. R. Lake.—Dated 22nd February, 1876. 
This invention relates to butt designed for fastening gloves, and it 
consists in attaching to the under side of the button two arms or clasps, 
bey a turning the button, acts as levers to draw together the parts 
of the glove. 
‘728. Weicutne Apparatus, W. Thomson.—Dated 22nd February, 1876. 
The feature of novelty which constitutes this invention is the new or 
improved weighing apparatus as described, and particularly the arrange- 
ment whereby the knife edges or centres are adjusted close to one 
another, or at any desired distance from one another. 
729. Distrisutinc Manores, R. Parker.—Dated 22nd February, 1876. 
The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the machine wherein feeding and delivering 
blades are arranged either both on vertical or inclined shafts, or wherein 
one class of the blades is placed on a horizontal and the other on vertical 
or inclined shafts, and also wherein a quickly revolving shaft with blades 
is employed to distribute the manure broadcast. 
730. a Operations, A, Tylor and J. J. Tylor.—Dated 22nd Feb- 
ruary, 5 
Forming a framework, skeleton, or armour of metal or other suitable 
material to encircle the body and limbs of the diver, and diminish the 
pressure on the same. Connecting a pipe or pipes with the helmet, 
armour, or dress of the diver, open at each end and extending upwards 
towards the surface of the water, in order to diminish the pressure, a 
valve or valves be’ provided to prevent the influx of the water. 
Placing a reducing valve or valves on the inlet pipe or pipes, by which 
the air is supplied to further reduce the pressure. Forming the dress 
worn by the diver so that it may enclose or be provided with a cushion of 
air to distribute the evenly over the body and limbs, and form- 
ing the boots ina similar manner. Applying a tube or tubes extending 
from above the water to an auditory apparatus connected with the dress 
or armour of the diver, whereby orders may be given while he is below 
the surface. Applying jets or sprays of air to the glasses in the helmet 
of the diver, so that incoming air may wipe off or sweep off the con- 
densed moisture formed thereon. 
781. Exvectric Terxcrarus, R. Theiler and M. Theiler. — Dated 22nd 





ry, 1876. 
By the First improvement the inventors construct « magnetic armature, 





4 d in the vessel holding the subst o to re- 
served, absorb the oxygen present, and thus prevent the decomposition 
of the animal or vegetable substances or products which it is desired to 
preserve. 

‘744. Dveina, G. Betzold.—Dated 28rd February, 1876. 

The invention consists of a neg method or process of preparing colours 
and dyeing materials, whereby certain colours which after having been 
printed or dyed have hitherto been liable to fade or disappear from the 
materials (especially linen and cotton fabrics) to which they had been 
applied, when exposed to the air, or when washed, can be rendered fast 
and fixed. The result is effected by the mixture of certain chémical and 
other ingredients with the colouring substance usually employed in 
printing, dyeing, or staining. 

745. Preventino Injury To Persons LEARNING TO Skate, G. 0. Topham, 
—Dated 23rd February, 1876. 

The chief feature of novelty in this invention is a peculiar kind of 
jacket or pair of stays with rests for the elbows of skater, and furnished 
with eyes, loops, or slings, and the use of this jacket or stays in connec- 
tion with overhead guides by meaus of ropes or.lines, attaching, by means 
of passing through the eyes, loops, or slings, the jacket to rollers in the 
guides; so that ihengh the wearer is free to move within the limits 
prescribed by the guides, he cannot fall and thus sustain injury. 

‘746. Motive Power, J. D. #. Huddart.—Dated 28rd February, 1876. 

An ar t of hanism is described whereby the atmospheric 
pressure, whether arising from heat, tidal waves in the air, or other 
causes, is utilised for ob’ ng power to lift weights, such as those used 
in clockwork and other similar machinery. 

747. Door Locks, J. Walker.—Dated 23rd February, 1876. 

This invention has reference to the lifting latches of combined locks 
and latches, and consists in making the latch bolt of a cranked lever 
having arms at right angles to one another, a rotating follower or a lever 
follower acting upon the vertical arm of the latch bolt to lift the latch 
bolt. By these improvements the knobs of the latch are situated at such 
a distance from the keyhole that the hand is not injured hy the key 
when grasping the knob for operating the latch or by the knob when 
operating the lock. 

748. Bort.e Stoprers ror AgeRatep Liquips, C. Allen.—Dated 23rd 
February, 1876. 

Making a drop stopper with spherical guide piece ; annular cork washer, 
annual ferme for ordinary bottles, and forming shoulder in bottles to 
be specially made. 5 
749. Steam Encines, FE. Wood.—Dated 23rd February, 1876. 

The First part of this invention consists in an {mproved valve gear of 
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the Corliss steam engines The Second part consists of an im: 

syphon box, for removing the water of condensation from the cy! 

and other parts of steam engines ; also in preven’ the collapsing of the 

hollow floats of syphon boxes, and of floats in steam boilers by 

forcing air or other fluid lighter than water into the float. 

750. Recepracies ror Fry-rarer, C. Wilson.—Dated 23rd February, 
1876. 


The novelty of this invention consists in the of a new stand 
for fly-papers or other substance, which may be used for a similar pur- 
. which shall be at once useful besides ornamental, and in substitution 

or plates, saucers, or other unsightly objects, at present used for such 
purpose. To carry out this invention the inventor takes a piece of wood, 
say about 6in. sequare—he does-not confine himself to any size in particular 
--and places around it a frame to form achannel, receptacle, or cistern for 
water or other fluid, the fly-paper or other substance of a porous nature 
is put across the top, so that each end shall dip into the channel or other 
receptacle for the water, and by reason of the porosity of the paper or 
other substance, it will absorb the water, completely saturating the fly- 
paper or other substance used, and continue thus until all the liquid is 
dried up. 4 
751. IxpicaTinc AND PREVENTING THE Escape or Gas, W. J. Warner.— 

Dated 23rd February, 1876. 

This invention consists, in the First place, of making mains with a 
straight cylindrical turned spigot and cast socket, the said socket having 
pe ot a V or taper or dovetail section, the joint being made with 

ead and yarn much in the usual way. The invention, in the Second place, 
consists in making clips or collars in two pieces, one having a plain 
longitudinal flange, and the other a curved flange. Both flanges are at a 
slight angle with the axis of the collar, so that when one end is slid into 
the other the two will clip the ends of any pipe they may encircle This 
joint is also made with lead and yarn much in the ordinary manner. 
instead of plain flanges and grooves, the collars may be formed with 
curved flanges so as tu lock into each other. The collars are provided 
with one or more bosses or sockets for the attachment of other pipes or 
services. The invention, in the Third place, has reference to a mode of 
attaching stand pipes to a main, and consiats in connecting the main to a 
box like an ordinary syphon box. Inside this box is a fixed seat or plug, 
and at the bottom of the stand pipe is a valve or barrei, capable of turning 
upon it. When the stand pipe is inserted through the upper part of the 
box it covers the seat or plug, andon being turned mes jammed, soas 
to remain firmly upright, produce a gas-tight joint, and at the same time 
turn on the gas; the removal of the stand pipe shuts off the gas. The 
invention, in the Fourth place, consists in intercepting a line of main by 
a box or chamber divided by partitions so as to constitute a hydraulic 
valve, and a case in which a, meter wheel may revolve. The arrangement 
is such, that when no test is being proceeded with, the gas will pass by 
the meter without actuating it, but on a test being desired, all that is 
necessary is to pour water into the box or chamber sufficient to seal the 
valve, when the gas wi'l be compelled to pass through the meter, and 
thus register its quantity upon an index provided for that purpose. The 
improvements described under the first and second heads are equally 
applicable to water pipes. 

752. Castixc Tux Leap on Boarp Suir, A. M. Clark.—Dated 23rd Feb- 

ruary, 1876. 

The invention comprises 2 drum on which the lead line is coiled, and 
also an endless cord on which the lead is hung and carried forward to a 
tripping device, by which it is let go and the line allowed to run out. 
There is also a graduated belt, which travels as the lead descends, for 
indicating the depth to which the lead enters the water. 

753. Raisinc Rartway Trains, W. H. Eyles and G. EByles.—Dated 23rd 
February, 1876. 

This invention relates more particularly to an improved mode of apply- 
ng power for the purpose of retarding and stopping railway trains, and 
t consists in the employment of appliances for taking a grip or bearing 
upon the rails, and raising the trains or portions thereof bodily therefrom, 
whilst they are in motion, in lieu of applying the brakes to the wheels, or 
to the rails whilst the wheels remain thereon as heretofore. 

‘754. Boxes, F. Jenkins.—Dated 23rd February, 1876. 

This invention relates to means to be employed for opening or closing 
simultaneously the lid or cover, and the front or side of a box, port- 
manteau, cabinet, or other like receptacle, so as more fully to expose to 
view or exhibit the contents of the same. 


755. Crusarnc Brirrie Supstances, G. Dalton.—Dated 23rd February, 
1876 


This invention relates, First, to that description of apparatus in which 
the stones or other hard and brittle substances to be broken or reduced 
are operated up between a stationary jaw and a movable jaw, or between 
two movable jaws, and which apparatus are generally known as Blake's 
stone-breaking machines, and it has for its object reducing the stones, 
for example, to a form approximating more nearly to that of a perfect 
cube than is attainable with the apparatus as heretofore constructed. 
The invention relates, Secondly, to machinery for crushing or reducing 
stones and other hard and brittle substances to a fine state of division. 
756. Iron anp Sree. Tuses, R. A. Malcolm.—Dated 23rd February, 

1876. 

This invention consists, First, in the arrangement of two horizontal 
rollers carried in bush ,bearings, and geared aud revolving at the same 
speed, having a bevelled flange on their reverse ends, and their cylindri- 
cal end made so as to pass through a hole in the side frames, and capable 
of being traversed longitudinally in reverse directions. These rollers 
draw the plate in at the centre of the machine through a hollow conical 
rmaandril placed close up to them to receive it, the front end of the man- 
dril being curved to the shape of the rollers. The interior shape of the 
mandril is semi-elliptic, and tapers gradually backwards to a nearly 
circular form at the delivery end, but has a check at the end where the 


one scarf has to overlap the other for welding; the upper edge of the | 


mandril is open back to near its delivery end, and over this open part 
two rollers are mounted and work im journal bearings to roll over the 
plate, being formed into a skelp within the mandril, and assists in feed- 
ing the plate forward, the skelp then passes on toa solid mandril and 
between a pair of vertical semicircular rollers at the delivery end of the 
hollow mandril, which has the effect of pressing down the scarf edges, 
and shapes the skelp into the tube form ready for welding. Secondly, in 
constructing and using a pair of horizontal and vertical geared rollers 
with semicircular grooves in them, which draw the tube direct from the 
furnace and weld the joints over an internal mandril passing through and 
between the rollers, the tube being passed along the mandril and 
delivered by disengaging the outer end of the mandril from its retaining 
block. Thirdly, the tubes are cut into lengths by bringing them firmly 
against a revolving steel disc, suitably fitted between two large collars 
on a portable screw spindle, much in the same manner as a circular saw. 
The tubes are pressed against the disc by a screw, or by tongs with long 
handles working on a fulcrum spindle 

757. Fur.inc on Muiniine, J. Laycock and F. Laycock.—Dated 23rd 

February, 1876. 

Injecting dry steam, dried in an accumulator or receiver previous to 
injection into machine. 

758. Courtine Fasrics, E. G. Brewer.—Dated 23rd February, 1876. 

This consists of a machine having an endless cutting blade, adjustable 
guides, regulating tension, and is portable, and is drivsn by treadle or 
crank with automatic means for sharpening the cutting blades. 

759. Sream Pumps, J. Gillett.—Dated 23rd February, 1876. 

This invention refers to donkey pumps used for feeding steam boilers, 
and is designed to make a single-acting steam pump capable of working 
evenly, or nearly so, at different pressure, for which purpose, with the 
main steam valve, whereby the admission of steam toand from the respec- 
tive ends of the piston is governed, are combined a supplementary valve 
and means for adjusting from without the steam chest the position of 
such supplementary valve relative to the aperture in the main valve, 
through which steam is admitted to the cylinder, for effecting the up- 
stroke of the _—_. The valve rod passes through a stuffing box or gland 
at each end of the valve chest, and is arranged to admit of being rotated 
without affecting the position of the main valve, but so as, by means of a 
screw thread or worm on the rod, to move the supplementary valve more 
or less over the aperture in the main valve, through which steam is 
admitted to the cylinder for effecting the up-stroke. The arrangement 
may be modified to suit circumstances. The supplementary valve 
attached to the spindle in somewhat the same way as above described, 
instead of being made to slide on the back of the main slide, may be 
arranged to work with the main valve at the end of the latter over the 
valve face, the aperture being in this case contracted by bringing the 
supplementary valve up against the end of the main valve. 

760. Curtine Diamonps, W. R. Lake —Dated 23rd February, 1876. 

This invention is designed to facilitate the operation, and make more 
perfect the work of cutting precious stones. The arrangement of this 
machine is such that any number of stones can be operated upon at one 
and the same time, or they can be acted on in single pairs. 

761 Licutine Houses, W. R. Lake —Dated 23rd February, 1876. 

This invention relates to an improved method of lighting buildings, 
ships, and other structures with kerosene and other oil lamps. It con- 
sists, First, in supplying oxygen to the lights, by means of atmo- 
spheric air forced under pressure through pipes to the lamps from some 
place separate and distant from the apartments in which the light is used, 
so that the oxygen of the atmosphere of such apartment is not drawn 
off to support combustion in the lamps. Secondly, in increasing the 
brilliancy of the light of a kerosene lamp, by admitting oxygen gas with 
atmospheric air in 4 reservoir placed in some different apartment or place 
than that in which the light is used, and then forcing both under pres- 
sure, through pipes to the lamps; and, Thirdly, in — ordinary 
kerosene lamp with one or more tubes or passages, which receive the 





Cm air as it is forced through the pipes and convey it properly to 


762. eames ror A Castanet, H. J. Distin.—Dated 23rd February, 
1876. 
The features of novelty which constitute the invention consist in the 
construction of the ——- as shown as a more convenient mode of 
producing sound than the ordinary castanet. 


763. Imrration Marstegs, J. A. B. Von Castilberg—Dated 23rd February, 
1876. 


i” 

This provisional specification describes processes in which the imita- 
tions are taken from transfer paper, which has previously been printed 
on from the marble or wood. The veins of the marble and wood are eaten 
and dried respectively, so as to produce the printing surface. 

766. Cirarine Roaps, G. 8. Knott.—Dated 24th February, 1876. 

According to this invention endless travelling chain buckets of a flat 
shape pass over rollers close to the surface of the road, and over other 
rollers fixed over a cart, 80 that the buckets scoop up the mud from the 
road and deliver it into the cart. A V-shaped scraper surrounds the 
lower end of the bueket, so as to gather in the mud from the sides of the 
cart and cause it to collect where the buckets are. The scraper and 
buckets are carried by vertical bars turning on pivots at the side of the 
cart, so that by turning such bars the scraper and buckets can be raised 
out of the way when not required. 

767. Pocker Knives, 7. Crookes.—Dated 21th February, 1876. 

A means is described of fixing a cartridge extractor to the ends of one 
or more of the scales or springs of a sportman’s pocket knife, or to the 
end of any saw, file, or other article ot utility contained therein. One, 
two, or more of such cartridge extractors may be thus affixed to a single 
knife, and if desired they may be of different sizes. 

768. Drepcers, W. R. Kinipple.— Dated 24th February, 1876. 

The features of novelty which constitute this invention are the several 
improvements in dredgers as set forth 
769. Fiax, A. C G. Thompson.—Dated 24th February, 1876. 

This invention consists in arranging a drum having narrow parallel 

ves across its periphery, so that it can revolve in contact, or nearly so, 
with adjustable concave frames covering part of its periphery, and pre- 
ferably having grooved strips arranged across them. ‘The fibrous material 
is fed between the drum and the concave plates in a position parallel 
with the axis of the drum. Sometimes two endless belts are used 
stretched over rollers and travelling at different speeds, the material 
being fed between them. And sometimes one endless belt is used 
stretched hetween rollers and pressed against a drum or segment of a 
drum, the material being fed between the belt and the drum. Some- 
times the drum is made to reciprocate backward and forward 
as well as to revolve, by means of a crank working in a slot in its 
end, and driven by a shaft revolving in bearings formed in a worm wheel 
turning upon the axis of the drum. The crank shaft carries a spur wheel 
driven by another spur wheel turning upon the axis of the drum, and 
driven by a driving pulley, which alsé actuates a worm, having the worm 
which carries the crank shaft. 
770. Skixs anp Hupes, A. Herzen.—Dated 24th February, 1876. 

According to this invention, skins and hides are subjected to an immer- 
sion in a saturated solution of borax in water, betore undergoing the 
proccss of tanning, wherel y they ae perfectly ready to be scraped, and put 
at once into the tauning pat without requiring any other preparation. 
771. Draw Bars, R. Baxendale and J. Heald.—Dated 24th February, 

1876. 

The novelty of this invention consists in, First and chief, by using the 
springs it forms a cushion and saves much breakage of bars, it takes 
away a portion of the jerk and sudden strain so frequent on railways and 
so destructive to the traming of railway vehicles. 

772. Governors, FE. de Pass.—Dated 24th February, 1876. 

This governor or regulator is composed of three parts, the First of which 
consists of the ball levers or suspending rods to which the balis are 
attached ; the Second of connecting rods torming a lozenge or diamond ; 
and Thirdly, ofasleeve or weight. The upper apex of the lozenge or diamond 
is fixed or centred on the axis of the guvernur or regulator, and the lower 
apex is capable of movement. The other two or lateral apices work in slots 
or openings in the suspending rods. The distance from the point of junc- 
tion of the suspending arms on the axis or spindle of the governor or 
regulator should be equal to the sides of the arms forming the lozenge or 
diamond. The sleeve or weight is applied to the lower apex, and can be 
worked directly or by the intermediary of a lever. Speed is varied by 
varying the position of acounterweight placed on the lever, or a variable 
counter-balance weight may be employed. A spring may be used instead 
of the weight or sleeve. 

773. Bricks, W. Love and G. Love.—Dated 2th February, 1876. 

According to this invention moulds are applied to a circular frame re- 
volving on a shaft. The bottom of each is formed by a movable block 
suspended from the main shaft. When the parts are in position for the 
tilling, the block is at its lowest position in the mould, and as the frame 
revolves, the block is there held by guides until at the opposite or other 
position the block rises to force out the moulded matter on toa spring 
platform, the elasticity of which admits of its descent by the weight of 
the brick, and the blocks again descend for the reception of fresh 
material to be muulded. Apparatus so arranged will work without 
power, the weight of the brick in the mould carrying the frame round. 
774%. Pickers ror Looms, B. Rhodes, T. B. Rhodes, and J. R. Stoney.— 

Dated 24th February, 1376 

A block of hide on the “ picker” carrier, coming in contact with the 
shuttle “tip.” 

775. Devositinc axp Picking ur Mau. Baas, E. G. Brewer.—Dated 24th 
February, 1876. 

At the station there is a post with a swinging arm carrying letter bag. 
Weight of bag opens door of van automatically, Hooking apparatus on 
van and on post. 

776. ConvertTinG VEGETABLE AND ANIMAL Fipre, WH, E. Newton.—Dated 
24th February, 1876. 

By intimately mixing the cementitious and fibrous materials together 
and submitting them to hydraulic pressure a variety of hard substances 
may be produced, according to the nature of the materials employed. 
778. Steam Boiwers, 2. Rees and F. R. Gledhill.—Dated 24th February, 

1876. 

These improvements in steam boilers consist in making the bridge of 
a T-shaped hollow tube, also in placing such tubes in the flue. The 
improvements in furnaces consist in forcing forward the coal or other 
fuel by means uf one or more archimedean screws ; also in making some 
of the grate bars stationary, and causing the intermediate bars to move 
toandtro, The grate bars are all made with steps, 

779. Suir Loos, F. G. Flewry.—Dated 24th February, 1876. 

This invention relates to that class of instruments in which the velocity 
of the water passing the vessel is registered by suitable recording 
mechanism in knots or miles per hour, indicated by accurately con- 
structed mechanism. 

780. Expansion Gear ror Steam Encines, C. Pieper.—Dated 24th 
February, 1876. 

This invention mainly consists in attaching to each expansion valve 
part a separate rod, by preference made rectangular, passing through a 
stuffing-box of the valve vhest, with a third rod between them jointed 
to and forming part of the rod of the expansion eccentric. On a bolt 
passing through this centre rod a lever turns, the pins at either end of 
which project into vertical slots of the two horizontal valve rods. To the 
lever a sector of a circle is attached on which an adjustable brake acts. 
Each of the valve rods bears two tappets which strike against two verti- 
cally movable inclined bars or ledges, suitably attached to the governor; 
the distance between the tappets on cither rod being such that they just 
touch the corresponding ledges at the end of the stroke. 

781. Treatment or Seep Corn, L. King.—Dated 24th February, 1876, 

In order to prevent seed corn and other seeds from being devoured by 
birds and vermin it is dressed with a composition consisting of : gas tar 
32 parts; mineral naphtha, 16 parts; linseed oil, 4 parts ; turpentine 
4 parts. 

782. A Cart aAnp CarriaGe Traction TROLLY, G. C. Meynell.—Dated 24th 
February, 1876. 

This provisional specification describes a trolly running on a railway on 
to which a cart is drawn by a horse, who continuing to pull afterwards 
draws the trolly along the railway, 

783. Mowine ayp Rearine Macuines, W. Mc/ntyre Cranston.—Dated 24th 
February, 1876. 

This consists, First, in fitting on the side of the draught frame a link 
bar, which is adjustable as to height. This link has at its lower end a 
connecting bar projecting towards the front of the machiue and is curved 
and pinned to the main frame, so that when the left lever is acted upon 
to raise the main shoe a lug on the inner side uf the shoe comes into 
contact with the connecting bar, thus locking and raising the outer end 
of the knife bar and parts adjacent to lift clear of the ground. Secondly, 
in a combination of the link motion first referred to with a flat spring 
arranged transversely across the machine, and having one free end to 
bear upon the back portion of the inner shoe to press it down and keep 
it in contact with the ground while the machine is cutting. Thirdly, in 
making, by casting a bell or dome with slots and lugs at intervals, the 
slots for the passage of the inner end of the rake and dummy blade arms 
of self-raking reapers, and the lugs for supporting or hinging the arms to, 
that they may rise and fall in the usual manner. The lower face or edge 
of the dome has teeth upon it for the pinion from the main driver to gear 
into, and so rotate the dome and the blades. The blade arms may be con- 
nected in pairs by the rods on the outside of the dome, so that when one 

8 being lifted the other of the pair is falling, or being depressed for 





taking over the platform under the action of a single cam, or the under 
ends of the blade arms may ride between the faces of a double cam, and 
the outer or blade ends be actuated thereby, a plan enabling the tie rods 
to be dispensed with. Fourthly, in making the cam single or double, and 
also the pinion shaft bearing in a piece with the standard, by which the 
bell-shaped dome is carried, and in fixing a vertical pin in the casting for 
the bell-shaped dome to rotate on. Fiithly, in ccnstructing a distinct 
frame with a head and the blade appli ina plete form, that it 
can, by disconnecting the usual bolts of the inner shoe of a mowing 
machine, be fixed to the main frame in order to convert a mowing 
machine into a self-raking reaper, the knife-bar and the platform or 4 
connected to the outer end of the distinct frame which is provided wi 

bolt holes corresponding to those on the inner sboe. pinion of the 
nel hagas dome would, in this construction, have its axle so set as to 
receive its motion by chain gearing from the main wheel axle or in some 
other convenient manner. The front side of the platform would he 
extended to the main shoe, thus strengthening cti bet 
the cutter bar, the intermediate frame, and main shoe. 
‘784%. Exrinoutsuinc Fire, 7. Lawes and D. McLennan.—Dated 2th 

February, 1876. 

Perforated tubes will be placed in any place likely to be destroyed or 
injured hy fire, in such a position that when filled with water the whole 
area of the place will be inundated with the water, just like a person 
expose to a heavy shower of rain, and then the fire will be extinguished; 
this method of extinguishing fire, never having been in use, constitutes 
the novelty of the invention. 

‘785. Roiier Skates, W. J. Walker.—Dated 24th February, 1876. 

According to this provisional specification the foot-stand has two rollers 
fixed to it, one at either end. The roller at one end is mounted as a 
castor. 

786. SicnaLiinc on Rartways, W. A. Pope.—Dated 24th February, 1876. 

This invention relates to improved means of communicating between 
the passengers and the guard and driver, and between the guard and 
driver of a railway train, and consists in the utilisation of air pressure, 
by the compression of a bellows or diaphragm for sounding an alarm ani 
displaying a signal on the engine and in the guard's van. 

787. Brakes, G. F. C. de Guggenbhiiller.—Dated 24th February, 1876. 

This invention relates to the employment of improved means or 
apparatus having for their object the retarding or stopping of railway 
trains, or vehicles running on railways, with greater facility, and ina 
more expeditious manner than heretofore. 

‘788. Sroprine Veunicies, G. F. C. de Guggenbhuller.—Dated 24th February, 
1876. 








This invention has for its object the provision of means for stopping 
vehicles, and disconnecting or detaching the horses therefrom with 
facility, and in an expeditious manner. 

‘789. Ice Rinks, F. N. Mackay.—Dated 24th February, 1876. 

This relates to economically forming and maintaining ice rinks with a 
level hard surface, when a cold fluid or gas is caused to flow through 
pipes, hereinafter called freezing pipes, or their equivalents placed in the 
water to be frozen. First, water is supplied to the tank or rink so as to 
cover the freezing pipes, and allowed to ebb and flow during congelation, 
so that the water above the pipes shall be frozen before that contained 
between such pipes. Secondly, the level of the water is properly main- 
tained by a ball tap or equivalent and overflow pipe. Thirdly, the desired 
thickness of ice above the freezing pipes is ensured by flushing or flood- 
ing with water until the roughened or worn surface is melted, then 
allowing the excess of water to tlow away and afterwards freezing what 
remains. Fonrthly, for preventing loss of cold (a) water is kept below, 
and in contact with the ice (b), after ice is formed water is drawn off and 
air allowed to enter, the air being in contact with the ice or (c), water 
is kept in contact with ice, and an air space is formed below. Fifthly, 
the water or air, or both the water and air spaces undeineath the ice, are 
divided by horizontal partitions of wood or like material. Sixthly, the 
freezing pipes are supported in the water by beams or carriers. Seventhly, 
wire net work on open or separated plates are placed over the freezing 
pipes, or freezing y ‘yes are formed with horizontal or nearly horizontal 
flanges, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OfHER DISTRICTS. 

(From our own Correspondent.) 


THERE were merchants present at Birmingham and Wolver- 
hampton to-day and yesterday who were not wholly indisposed to 
give out orders, but there were only a few makers who were ready 
to do business to a large extent on the terms offered. 

Boiler-plates of the medium class, and bars for which £8 to 
£8 10s. is the figure quoted by makers, are not in abundant 
request. Nail rods are quiet. Strips are not equal to the average 
season requirements, though they are just now somewhat better 
than they have been for some weeks past. Hoops are in only 
small demand. Sheets are now, as for a considerable period they 
have been, those products of the mill and forge in which most 
business is being done ; still it is not very easy for makers to hold 
their own in the matter of prices, so considerable has lately been 
the competition. 

An effort to strengthen quotations for stamping sheets has been 
commenced, and there is some talk of this kind of iron going up 
£1 a ton. : 

In general terms prices may be declared strong, but consumers 
who are not middlemen experienced but little difficulty either 
to-day or yesterday in placing such specitications as they held upon 
terms of which they have no cause to complain. 

A decided disposition to do business was manifested by mill and 
forge proprietors ; though they were unprepared to sell many weeks 
forward. 

Pigs, all but the best and the medium hematite class, were to be 
had for prompt delivery ; but the purchasers have recently been 
so considerable that there is at the moment but little room for new 
business in forge iron. Sales of best and inferior Staffordshire 
iron were effected pretty much at former prices, consumers now 
and then giving way to the extent of 1s. 3d. and 2s, 6d. upon the 
rates which regulated previous transactions, But the higher of 
these concessions on the part of buyers was not general, and from 
£4 5s, to £4 10s. are still the ruling quotations for all-mine 
Staffordshire pigs; £3 10s, buys a good mixed pig, and cinder pigs 
should be got from £2 15s, down to £2 10s. WUleveland iron was 
stronger than last week by 6d. and 1s., but the agents here were 
not able to effect sales at the advance. Hematite pigs are still to 
be obtained, but only in small lots. Derbyshire and Yorkshire 
iron was freely offered, and supplies are available for moderately 
prompt delivery. 

Only little coal was to be obtained upon the basis of 11s. for the 
furnace quality mined in the Dudley neighbourhood ; and the best 
product of the thin seams of the Wolverhampton district could not 
be had freely at under from 6d. to 9d. a ton advance. The expec- 
tation was general that 13s, will soon be the official quotation for 
furnace coal. 

The engineering and similar industries about Darlaston and 
Moxley are quiet, though there are departments in which works 
having a good London connection are active. At Wednesbury there 
is still a little more doing in tubes of nearly all kinds, but the 
capabilities of the manufacturers are so great that there is much 
unemployed machinery. 

Traders throughout the district complain that the carriers are 
steadily increasing the difficulties, already great enough, arising 
out of the position of South Staffordshire. At this moment they 
point to the intimation by the railway and canal companies that a 
charge will now be made for warehousing and wharfage upon all 
traffic left in carriers’ possession. This question, together with the 
French customs duties upon certain South Staffordshire products, 
has just engeged the attention of the council of the Chamber of 
Commerce of Wolverhampton. 

In the recently published list of awards by the international jury 
of the Brussels Exhibition, Messrs, Chance Brothers and Co. were 
mentioned as having obtained a silver medal for their first order 
dioptric triple flashing light, one of the most striking objects in the 
British section. This award was the result of a temporary mistake. 
The gold medal has since been unanimously adjudged to them. 

Mr. Ancutt, vice-president of the Ironworkers’ Wages Board, and 
also a works’ representative, has just retired from office. He 
alieges that his main reason is dissatisfaction at the weakness of 
the association, as shown by a decrease of members, and by it not 
being able to take a stand on behalf of a man recently discharged 
from an ironworks at Pelsall. 

Complying with a second request by the men, the master brass 
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padlock makers of Willenhall have consented to elect certain of 
their number to meet an equal number of the men to endeavour to 
come to terms, The operatives have already elected their repre- 
sentatives, seven in number, and there is every probability that 
the present strike for a 10 per cent. advance will in a few days be 
at an end. ; : 

At a meeting of the Nailmasters’ Association held at the Midland 
Hotel, Birmingham, Mr. W. Tinsley, of Dudley, was appointed 
secretary in place of the late Mr. 8. Lewis. _ 

A machinery accident has just occurred at the Spon Lane Colliery. 
The fly-wheel cf the engine, whilst being for clearing the 
shaft, suddenly broke and literally flew into four pieces. The 
broken wheel was thrown with irresistible force against the roof of 
the engine house, which it entirely demolished. Fortunately no 
person was near the engine at the time. The damage done is esti- 
mated at about £200. The accident did not cause any suspension 
of work, inasmuch as the second engine was at once brought. into 
use, pending the repair of the broken one. ; 

The Dudley Town Council have agreed to Lord Dudley’s plan for 
draining the town, and the disposal of the sewage on his farms, 
They also accepted his lordship’s engineer, Mr. Henry J. Marten, 
as their engineer. A motion to exclude Netherton and Woodside 
from paying rates towards the drainage scheme has been deferred, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE has been a decidedly stiffer tone in the iron market of this 
district during the past week, especially as regards north country 
makes of pig iron offering here, and some tolerably good sales are 
reported to have been made here and there within the last few days, 
This improvement, however, is not of such a general character as 
to give rise to any great amount of confidence with regard to the 
future, as the purchases which have been made seem not to have 
been so much on account of the legitimate requirements of con- 
sumers, as to partially cover speculative transactions, and the 
Manchester weekly meeting on Tuesday was not characterised by 
any marked increased amount of animation, and the advance in 
prices is not responded to oy buyers here. There does, however, 
appear to be some probability that prices have now touched their 
lowest point, as sales could be freely made for delivery into next 
year at current rates, but makers are not at all anxious to engage 
themselves heavily forward at present prices. : : 

In Lancashire pig iron there has been rather more doing ; in some 
cases makers have secured orders which for the present are clear- 
ing off the whole, or the greater part, of their production, and 
prices remain firm at late rates, No. 3 foundry delivered into the 
Manchester district being quoted at 56s, to 57s, per ton, and 55s, 
per ton for No. 4 forge. ' ree pai 

Although there is still but very little doing in Lincolnshire iron 
in this district, prices are firmer, makers in some cases asking 6d. 
and 1s. per ton more money than last week. 

For Middlesbrough iron makers are quoting higher prices than 
last week, and they are now asking as much as 54s, 9d. to 55s, 3d. 
per ton fo~ foundry, 53s, 9d. for No, 4 foundry, and 52s, 9d. for 
No. 4 forge, delivered into the Manchester district, but these prices 
have a tendency to cheek business, and are only obtained with 
difficulty in this market. 

In manufactured iron there has been a little more doing in some 
quarters. Forge proprietors in some cases are now tolerably well 
supplied with work, but there are still many complaints, and the 
position of founders does not show much improvement, the orders 
which are secured being for the most part simply for immediate 
delivery, and only sufficient to keep them going from hand to 
mouth. Prices nominally are about the same as last week, Staf- 
fordshire and Sheffield bars delivered into this district being quoted 
at about £7 per ton, Lancashire at £6 15s, to £6 17s, 6d., and 
Middlesbrough at about £6 15s, per ton. 

The tenders of the Belgian houses in the competition for the 
iron castings required in the fire-proof construction of a mill in the 
neighbourhood of Manchester, to which I referred last week, have 
not been successful, the work having been secured by a local firm. 

In tke coal trade no general advance in prices has been made 
this month, but the demand for house classes of coal continues to 
improve steadily, and this class of fuel is decidedly stiffer in value. 
In the Manchester market an advance of 10d. per ton has 
been made in the delivery rates to private consumers, but 
the pit prices are without change. In the South West Lanca- 
shire districts, as I anticipated last week, an attempt is bein 
made to get better prices, and in some cases good Arley coa 
has been advanced 1s., and Pemberton four-feet 6d. per ton, but 
higher prices are not at all readily obtainable, and the average pit 
quotations remain about the same as last month, with the excep- 
tion that sellers are generally very firm, and there is a disposition to 
demand the top market prices. For Wigan cannel about 2s, per ton 
more money than last month is being asked, and ordinary screened 
gas coal is stiffer to the extent of about 6d. perton. In other classes 
of coa) there is very little material change. Engine classes of fuel 
are rather more plentiful, with rather an easier tone in prices, but 
no alteration has yet been made in quotations, 

The shipping trade shows little or no change, with the excep- 
tion that there is rather more doing in best coal for coastwise 
shipments, 

For coke the demand is improving, and some of the makers are 
now basy. 

The usual monthly meeting of the South-West Lancashire Coal 
Owners’ Association was held at Manchester on Tuesday, Mr. John 
Knowles in the chair, but there was no business of special import- 
ance brought forward. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.} 








It now appears to be a generally understood thing that there'is a 
renewal of activity in almost every branch of the local industries. 
Persons engaged in one or other of the many trades carried on in | 
this town and the vicinity assure me that there has been a great | 
improvement during the last two or three weeks, and that those 
houses which have not «s yet received actual orders have had | 
numerous inquiries, which warrant the belief that the orders them- | 
selves will shortly be forthcoming. 

It is, perhaps, a very fair proof of the hopeful present state of 
affairs to say that the railway companies are now doing a heavier 
goods and mineral traffic than for a long time past— one, at least, 
of the lines in this vicinity being pretty nearly blocked up both 
with inward and outward consignments, Another proof of the 
same kind is furnished by the fact that the Midland Railway 
Company, which some months ago discharged a large number of 
men of various grades, are now taking on a very large propor- 
tion of the same, or others, to fill similar positions, 

In pig iron there is a very fair amount of business doing, both in 
local brands and in the production of the West Coast or Cleveland. 
Hematites are steady at the following prices :—Mai rt hematite, 
No. 1, 70s.; No. 2, 67s. 6d.; No. 3, 658 ; No. 4, 64s. ; No. 5, mottled 
and white, 64s.; Bessemer, No. 1, 70s.; No. 2, 67s. 6d.; and No. 3, 
65s.; Millom Bessemer, No. 1, 72s. 6d.; No. 2, 70s.; and No. 3, 
67s. 6d.; ordinary No. 3, 67s. 6d.; No. 4, 67s. 6d.; No. 5, 67s. 6d. 
Some brands are rather inclined to be stiffer in price, chiefly for 
foundry requirements, 

Tn going through North Derbyshire the other day, I noticed the 
Staveley furnaces were actively blowing, and that at Sheepbridge 
four were in blast. ‘The Newbould single furnace is, I Solione, 
damped down. At Parkgate also, in South Yorkshire, the blast 
furnaces are again going, but the furnace of the same concern at 
the Holmes does not appear tobe in operation. At the Thorncliffe 
and Elsecar Ironworks the furnaces are producing a fair weight of 
metal, as also are those of Messrs. John Brown and Co, of Shef- 
field, the last-named mostly going on spi i 


The iron merchants still grumble very determinedly and con 
tinuously anent the dulness of trade. Most of the engineering 
establishments within a range of ten or a dozen miles hence in any 
direction are now doing more work, and in the Leeds district there 
is also a clear improven-ent. , 

In the house coal trade a movement has been initiated for effect- 
ing a rise in prices, but I do not as yet hear that there is anything 
at all approaching to a disposition to follow suit on the wy of all 
the Seahion coalowners, The new price-list of the Sheffield Coal 
Company, Limited, raises some prices 1s, per ton, and one, second 
coal, 6d, per ton, but reduces coke 4s., and unscreened slack 1s. 
The new fgures thus enunciated are these: -Picked broach coal, 
14s. 6d.; best Birley Silkstone, 11s. 6d.; best picked cubes for the 
London market, 11s. 10d.; screened Silkstone nuts, 7s.; screened 
seconds coal, 7s. 6d.; coke breeze, 10s, (unaltered); hard (washed) 
melting coke, 14s.; and unscreened slack, 2s.; all per ton of 21 cwt. 
at the pits. et 

The Shirland Colliery of the South Yorkshire Miners’ Association, 
which has been the text for so much public comment for some time 
past, was reopened on Monday. It is stated that the means for 
carrying on the pit have been provided by the debenture holders, 
and that at a meeting held last week at Derby, Mr. Kimpton, 
mining engineer, read a report which was, on the whole, of a satis. 
factory nature to the trustees and others concerned. 

If report be credible—and in this case I think it is-—another 
co-operative colliery within fifty miles from this town is losing its 
proprietors a great deal of money, the loss up to now being reported 
to be something like £24,000. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THERE has been a better demand for pig iron during the last 
few days, and the consequence has been a stiffening of prices to 
the extent of 6d. or 1s. per ton, according to the conditions of 
sale. Although it is an undoubted fact that this improvement is 
directly due to the pressure put upon makers to supply iron 
against the close of the navigation season, still there are good hopes 
entertained that it may be of npn oar duration, and strong 
holders, who can afford to wait the realisation of this opinion, are 
asking even more money than that quoted on ’Change this week, 
some standing out for as much as 47s. per ton for No. 3. 

A meeting of the creditors of Messrs. Thos. Charlton and Co., 
colliery and ironstone mine owners, was held at Middlesbrough 
on Monday. Mr. Backhouse presided. The debtors offered a 
dividend of 5s. in the pound, payable in three instalments, extend- 
ing over two years. This, however, was declined by the creditors, 
who veneual that thé bankrupts should not pay less than 10s, 
The latter ultimately offered a dividend of 7s. 6d. in the pound, 
but, as the creditors still refused to accept this, the meeting was 
adjourned for another fortnight. 

The production of pig iron in Cleveland has been reduced during 
the past month. This is mainly owing to the blowing out of the 
blast furnaces of Jones, Dunning, and Co. 

Mr. William Barningham, of Darlington, who has been “‘ pro- 
specting ” for ironstone in a part of Cleveland where no mines have 
heretofore been opened out—on the Whitby road—has just found 
an excellent seam of ore, about 6ft. in thickness. 

There is not much doing in the finished iron trade, but prospects 
are generally regarded as somewhat brighter than they were. 

On the Tyne there is a good demand for gas and best steam coal. 
Last week the shipments of coal from Tyne Dock reached upwards 
of 30,000 chaldrons. In the county of Durham there is no im- 
provement to report in the coal trade. Households are coming 
just a little more into request, but, as a set-off to this, there is 
a slower inquiry for coke—which is the staple trade of the district. 
Prices are generally without change, coke ranging from 9s. 9d. for 
inferior to 11s. 3d. for best qualities at the ovens. Considerable 
dissatisfaction with the recent awards has been expressed by the 
employers, but the rumour that another reduction is likely to be 
applied for is, I believe, quite incorrect, 

Tn the great trade of the Tyne—that of chemica]s—there has 
been a better tone during the past fortnight, and prices are now 
5 or 6 per cent. higher than they were a month ago. 

The engineering trade generally is dull. Short time continues 
to be worked at the great locomotive works in Darlington and 
Gateshead, and a number of men have recently been paid off. 
Very little is being done by those who make a speciality of marine 
engines. 

The eleventh annual report of Palmer’s Shipbuilding and Iron 
Company, for the year ending June 30th, 1876, has just been issued. 
It shows a loss on the year’s working of £30,537 7d. The loss is 
largely attributed to the reduction in value of the stock of 
materials, which amounts to £49,746 less than at this time last 
year, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

It is gratifying to be able to state that the improvement which 
began to be felt in the iron trade of Scotland about a fortnight 
ago, not merely continues, but appears to be at once getting more 
substantial and general. Of course it becomes us to speak with 
caution regarding the recovery of an industry which has been so 
long and so greatly depressed, so that false or extravagant hopes 
may not be awakened and fostered. But so far as at present 
appears, there is no other reason to account for the upward, 
steady, and comparatively strong tendency of the market than 
that of more inquiry end better trade. To what extent specu- 
lation may hereafter set in it is mo! tomy ody! say, but hitherto 
there has been no pretext for anything but legitimate business. 
The accounts from all quarters agree that the trade is improving, 
though the unsettled state of Eastern affairs continues to restrict 
business to a certain extent, Pigs are beingmanufactured very fr-ely 
at most of the works, and stocks are increasing. In Messrs, Connal 
and Co.’s Glasgow stores the quantity under warrant now amounts 
to 90,500 tons. During the past week the export demand has con- 
siderably increased, while it is noticeable that we are still draw- 
ing larger supplies from the North of England than we did this 
time last year. 

A good business has been done in the warrant market, and prices 
are higher than they were a week ago, On Friday business opened 
at 57s. 1}d. cash, and improved to 57s, 3d. cash and 57s. 44d. one 
month, whilst in the afternoon tra i were effected at 
57s. 44d. cash, and 57s, 6d, one month. Monday’s market was 
very strong with an active business at 57s. 94. and 57s. 104d. 
cash, and 58s. one month. The market was also very lively on 
Tuesday, business being done at 57s. 9d. cash, and 57s. 104d. month 
open, On Wednesday the market was very brisk, with business 
at 57s. Gd. to 57s, 9d. cash, and 57s. 9d. month open. To-day 
(Thursday) there was less animation in the market, and prices 
were just a shade lower. 

For makers’ iron there is a strong demand, and prices have 
advanced 1s, all round, while in some cases the rise is as much as 
2s. 6d. G.m.b., Nos. 1 and 3, and Gartsherrie, Nos. 1 and 3, 
advanced 1s.; Coltness, No. 3, 6d.; Summerlee, No. 1, 2s 6d; 
No, 3. 1s. 6d.; Langloan, No. 3, 6d.; Carnbroe, No. 1, 6d., No. 3, 
1s.; Monkland, Nos. 1 and 3, 1s.; Clyde, No. 1, 1s. 6d., No. 3, 1s.; 
Govan, Nos. 1 and 3, 1s.; Calder, No. 3, 1s.; Glengarnock, Nos, 1 
and 3, 1s.; Eglinton, Nos, 1 and 3, 1s.; Dalmellington, No. 1, 2s., 
No. 3, 1s. 6d.; Shotts, No. 3, 1s.; Kinneil, No. 1, 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 30th ult. amounted to 12,911 tons, showing an increase 
of 2041 tons over those of the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the week 
Me 4455 tons, being 745 more than in the corresponding week of 
ast year. 

In the manufactured iron trades the improvement is not yet 
very observable, and some time will elapse before it can be greatly 








felt. . Indeed, some of the larger works have very few orders on 
hand, but in the case of several others, I hear that they are in full 
operation, in some instances both night and day shifts being 
employed. Prices are without alteration. The marine engineer- 
ing trade, though better employed than it was some time ago, is 
greatly in want of fresh orders, and the same may be said with 
respect to other branches of engineering in the Glasgow district. 
At several other ports in the east and west coasts the marine 
engineering trade is comparatively active. The week’s foreign ship- 
ments of iron manufactures from Glasgow embrace £3500 worth of 
machinery, £11,000 castings, £800 wrought iron, and £900 
miscellaneous, f 

Steam coals, which have for a long time been in poor request, 
are now more inquired after, and the shipping trade at the Clyde 
ports is a little more active, while house coals continue to sell freely. 
Che condition of the trade is therefore distinctly better, though 
there is yet much room for improvement, ‘There is no alteration 
in‘prices. In the eastern mining counties an active export trade is 
being done, and the home market is also steadier; but prices are 
very low, and though the pits are all working full time, the trade 
is unprofitable. There is no movement of any kind among the 
miners, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A SINGULAR statement has been made to me within the last few 
days. I have no doubt of its correctness, but forbear from 
obvious reasons to mention names. The facts are these : An order 
for 60,000 tons of rails isin the market. It was taken to one 
the Welsh ironworks, and the specifications shown in order that 
sample rail of the quality needed might be made. Up to the 
present date the men have been unable to fulfil all the conditions; 
they can get one thing or the other, but not all; when 
fractured, the character is all that is desirable, but the weight is 
incorrect, and -vice versd. The men are ina state of ferment at 
the many mishaps, and I can only hope, for the good of the district, 
that they will get the order. 

Dowlais, I hear, secured a large steel order lately at the price of 
£7 2s. 6d. This is a miserable figure for the rails that are turned 
out at these works, and quite justifies the reduction which is looming 
there. Notice has been issued at Dowlais for the termination of 
all contracts, excepting with colliersand miners. This foreshadows, 
it is expected, a 10 per cent. reduction, and not unlikely the stop- 
page of the iron department. 

Fires have been lit in two of the Cyfarthfa furnaces, but 
the process of ‘‘ blowing in” has been delayed, and I fear unless it 
can be shown that Mr. Crawshay can manufacture iron cheaper 
than present cost of materials warrants, it will still be some time 
before the works are started. 

Rhymney works are getting ruore brisk, and when the new 
arrangements are completed for steel making, I shall expect that 
with its connections it will have a fair share of floating orders. 
From some cause or other the Monmouthshire works turn out a 
great deal more work than the whole of Wales put together, 
excepting, of course, Dowlais. Last week, for instance, the iron 
exports from Cardiff came to 180 tons only, while from Newport 
they amounted to 2596 tons. ; 

A start is expected at Garth Anchor and Chain Works. These 
works have been comparatively idle for along time, only one or 
two men being kept, but now fresh business may be anticipated. 

One of my surmises has proved correct. I refer to the strike 
amongst the railway employés on the Taff Vale line. When it was 
started my earnest advice was for the men to give way, as the 
railway management would be certain to remain firm, and rather 
than give in would obtain labour elsewhere. This has come to 
pass. Alarge number of men have been obtained from Neweastle- 
on-Tyne, and on Wednesday work was begun with police in readi- 
ness to protect them should an endeavour to molest be made. 

Opponents of these labour movements against capital say that 
the action of the Taff Vale Railway servants is another, and the 
latest effort of the Amalgamated Engineers, to whom, say the 
critics, is justly due the whole of the misery brought about of 
late years by strikes and Jockouts. This is a serious indictment. 
I do ‘no other than give as I hear it. 

The concession of the Taff Vale Railway to freighters by a reduc- 
tion of tolls amounts to 14d. per ton upon all coal for ship- 
ment sent at a distance exceeding thirteen miles decimal 33, 
from the port of Penarth or Cardiff. Upon cval for transmission 
by land there will be no reduction. This does not appear fair. 
One would have thought that the concession would have been 
extended to all freighters. 

The coal trade is beginning to be subject to remarkable fluctua- 
tions, This week the output will be, it is expected, a fair average, 
judging from vessels in port; but last week there was a serious 
falling off compared with the previous week. The total export 
from Cardiff was 55,092 tons, showing a decline of 28,000 tons 
from the preceding week. The greater part of this was composed 
of the best steam coals for France, the Indies, Spain, and the 
Mediterranean. It has been observed, and with some astonish- 
ment, that the supply to the Mediterranean ports has fallen off 
considerably. This does not justify the war fever now noticeable 
at Cardiff. At that port there is a general expeciation of a war 
of magnitude, and one day this week house coal was advanced Is. 
per ton. Coal rates for shipment are stationary but firm, and 
an impression prevails that prices will look up in a short time if 
the news from the East continues of so ‘threatening a character. 

Newport is endeavouring to emulate Cardiff in promoting steam- 
ship companies. At Newport there may be still an opening 
for a little more enterprise, but it is well known that the specula- 
tion is over done at Cardiff, and freights are so wretchedly low 
that the prospects of an improvement continue very remote. 

The export of coal from Newport last week was 11,401 and from 
Swansea 9U11 tons. Patent fuel continues in good demand, and 
upwards of 2000 tons were shipped from Wales last week.- Coke 
is restricted in make, but best qualities are in fair request. 








PRICES CURRENT OF IRON AND STEEL, 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these cases 
and terms, or to give more than the market quotations and makxers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG [IRON AND PUDDLED BARS. 
ScoT.anp— £8.4. £44. 
G.m.b.—No. 1.6 e¢ + 218 6| Glengarnock—No.1 .. 3 4 6 
No. 3 co ef 216 6 No.3 «o 218 0 
Gartsherrie—No.1 .. 3 6 6). Eglinton—No.1 .. .. 218 6 
No. 3 oo 218 0 No.8 .. o 316 6 
Coltness.—No. 1 4. os 1 6] Dalmellington—No.1., 218 6 
No.3 oc o 218 6 No.3 «6 216 6 
Summerlee—No. : ee : a : At Ardrossan, 
0. ° 7 
° Carron—No.1.. .. « 3 2 6 
Langloan—No.1 «+ «+ $7 §| Do., specially selected :. 3 7 6 
Carnbroe—No.1 i. «2 3 0 0 At Grangemouth. 
No.8 «6 of 217 O| Shotte—-No.1.. .. « 3 5 6 
Monkland—No.1.. « 218 6 No. $.0,ce of 318 0 
Chapethin No.3 «6 o 216 6 At Leith. 
pelhil—No.1.. « 3 0 0 oy. 
No.8... 0 0 0) Mine te ake 
ns oes At Bo'ness 
The above at Glasgow, CLEVELAND—Prices at works— 
deliverable alongside. No.1... eo os ef 210 0 
Gove Boe ce nc 218 O] BOS as oe co acco 3 OO 
eae cl eee 0. . oe ce of ef 2 6 0 
At Broomiclaw. ene... 22 teed ES 
Calder—No.1.. so oo 8.6 0| Mottled =... 2 2106 
No.8... oo « 217 6} White .. ws wo eo 210 
At Port Thernaby .. «+ of «« 217 6 
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AUGHAN, & Co.’s ot Xa,” 


‘cssrs. Boickow, V. 
Primes No. 8, £2 88. 6d.; No. 4 foundry, £2 
Wazs—No. 2, ae Newport., «os 





D ” ” ” No. 4 -4 1 
K. H. Messelmoun”. 
Messrs. WuITWELL & Co.'s Stockton net tii (on, tru 


£2 12s. Od.; No. 3, £2 88. 0d.; No. 4 Forge, £2 6s. 
om. af 

EMATITE, works. or proms cash 

Millom “‘ Bessemer ae te “y oe 

10. 2 oe oe ee 





Mottled and white. ce oe ee oo 
/ : “* Bessemer ”—No. 1 oe oe oo 
} No. 2 ee eo * 
No. 3 ee ee oe 

Putdiod Bar— 


ALES. —At works oe oo o «+ £5 5 0 to 
MANUFACTURED IRON. 


Ship Plates— 
Guascow, f.o.b. oe ee ee 


: Fox, Heap, & Co. (at works, cash less 2)— 
i Ship or bridge plates(A) .. oe a 


A 

Mast plates (7-57 ) ee a 
/ Boiler Plates— 

{ “ Warrinoton,” to 5 cwt. om oe ee 
; Do. best best 
{ 
{ 
| 


3 treble best .. 


% per t. discount for cash. The Pearson and Knowles bo. ‘s a 
of Xished on include Jey ea! at station in Liverpool, Manchester, or 


Warrington, in lots of 
in lots of 10 tons and upwards. 
: of three months’ 


ft Under 24 cwt. each .. . * . 
i 24 cwt. and under 3 cwt. .. ee ee 


: 8 cwt. = Shewt. .. ee eo 
=e 34 cwt. et 4 cwt. «.. oe oe 
§ | 4 cwt. ” 5 cwt. oe - oe 

H 5 cwt. ae 6 cwt. « oe oe 

6 cwt. 


7 ewt. and upwards 


Plates exceeding 6ft. wide, “Os. per ewt. extra. 
chequered plates, and all plates differing from a square form or regular 


: taper, extra per cwt. 3s. 
: Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 


**Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 


tr ; oO capenticted feet, per ton at works .. 
Best bes' oo ee 


Best best best, to 4 Crt Paes Se 
Special, to 3 cwt 


Barrows & Sons 
Best, per ton short, at works .. oe 
it best 


t se rae: oth 
Barrows & Son 
B.B.H. Blooméela plates .. ee oe 
“4 Dest boat 5 plates ra . = 
mies” oe oe ee 
Fox, Heap, & Co. (at wute, cash com 2)+)-— 


Boiler shell plates (sox LER) «= 


AA 
Flanging plates (potter) ~ 
Do., special quality (AAA) o 
Wa es, at Aberdare—Coke plates .. oe 


Guascew, f.o.b. .. oo ee oe oo £8 0s. to 


Angle Iron— 
Bow inc & Low Moor (terms as above)... 


Land T iron, not exceeding ten united inches .. 
For each additional inch extra per cwt., 1s. 
“* WARRINGTON "—less 2} per cent. for cash—from 1 


by 1 b: a to 8h by &, perton .. es 
Best boiler do., 
Wuitwe.t & Co. * Rese 2h. — discount) Per ton 


Best .. 
Best best boiler 


= —= ” (at * ee up to eight ‘united inches 


Best best - 


T-iron, as above, 10s. extra. 
Angle and T bars, _ to 9in., 10s. extra. 
to 10in., 20s. ——. 

£6 


CLEVELAND .. . oe ee 
Ear oF DUDLEY (terms as below) : — 
* Ro 


und Oak,” not exceeding 8in. wide—Single best 

” ” ” ” Double 

” ” ” »» Treble 
Grascew, f.0.b. .. oo oo ee -- £7 Os. to 


ABERDARE - Py .- or o- 
Bar Iron— 


Bow ino, Low Moor, & Tayior Bros, (terms as above). 


Flat, Mate tout or square, to 3} cwt. . 
» 3h to 5 a oe oe o 
Ss ewt. and - be oe 
Flate—1}in. by gin. and upwards. oe 
» under din. thick to}in. .. ee 
»  Uunder}in.tojin .. oe ee 
j under fin. 


For each din. less than lin. wide extra, 108. 


in. and upwards oe *e 


» 416 os ee ee 
} ” jin. and 5-léin. .. om *e 
° in. .. oe oe oe *s 


Rounds—#in. and upwards oe ee 
: * 9-16in. and jin. .. o o 
| a et “ere 
o>) Bh ae bell op. fe 
din. .. 


**Monmoor,” at the works, per ton— 


Bars, jin. to 3in. round and square, or to 6in. flat 
Best 


' ” ” ” ” 
Best bes ” ” ” 

Rivet iron, usual sizes.. .. ce ee 
Best best .. . o oe . 
Usual extras, 

Guascow, f.0.b. .. ee 

Barrows & Sons, at works, per ton short : 
B.B.H. bars ‘ 

i} = best angle iron .. 


Round Oak,” rounds up to Sin. .. os 


< - . Single best 
> . » Double ,, 
Treble ,, 


Rivet iron—Single best’ .. 0 «. ve 
Treb! 
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7 10s. 


| Pearson & Know es Co. aos (24 dis. for a 
| 
; Mrpp.essro’, at works ra 58. 


> 
(— 7 — 2) 


oso 


2 tons, or free alongside at Liverpool 


Bow .ine & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of Te a or 1} ed cent. dis. for cash in lieu 
oor Co. deliver in London 

at 10s.; Liverpool, 7s. 6d.; and ‘Hull, 5s. per tonextra. £ 8. 


ep 


OS Pt et pe at et pt 
dead 
WOAKOBAY* 


eoocoooso 


ooc fo 
ooo oOo 


Usual extras for overweight, sketches, &e. 


cocooso aoe 
ecco ooo 


cop of o 


RE Seocm-sH @o 
ecoocooo © 


oooo 
eosoco S 


eperererererel lm oT Tre re rere |) 
CAMWSNAWS SwWHoanwo? 
@cooo eSSo scoocooc[eF 


Rivet, same price as above. 
» Chain iron, same sizes as above, extra per cwt., 2s. 
: Best bars and rods, extra per cwt., 3s. 


by 


coh 


coo cs ocoooom 


All other descriptions in proportion. 
Ear or Dubey, 2} dis., f.0.b., at Round Oak— 


e 
On separate orders of less than 5 owt. ‘per ton extra, 10s. 
Wa es, at College Works, Cardiff—Coke bars, bes 





o eooscoa 


ee oat 
N 
Bera Sete eater A 
Do., treble best »- allied ; abe, Oe 
"eS. ‘te aa Beto ag ny sl sue 
; pe ty Gone «el, Seite 32 2 | 
as he a... ae ten Sab) oe ao 
Crown quality, “Thornaby”... . «. «8  o« 4 ; 4 
| 2 oo ee oe eee 
Warns—Tredegar Iron Company, £0.b. Cardiff or Newport .e : 
Owen, delivered at Cardiff or Newport, net cash 2 512 6 
Sheet— £8. d, 
er -~ - i to 8ft. oo petits per ton at} i919 0 
we oe Oe SS aes 
Do., best best ee oe “lh ae eee a 
Usual extras. 
Barrows & Sons— 
B.B.H. o—_.- . ee ee ee - e ill Ps 0 
” 0. - a oe oe oe ee 1210 0 
best best do.. ee eo ee oe - 1810 0 
E. P. "2 W. Ba.pwin, at works: 
“Severn "Singles to20w.g. .. of «. eo 18 0 0 
“Wilden” ,, 2 mA ae. ee ep 4 23 
peed pete Sy | 
”» pa ae "ee a 4 4 ; 
Boubles i bo 2A wag, 308; a ra 
27 w.g., 608. per extra. 
Charcoal Tin=Bost HP and WB” .. ‘perewt... 113 0 
. o a oe or 0 
Coke Tin—“ Stour” 160 
Messrs. Baldwin's terms are 2} y ‘for cash on oth of “the month 
‘ollowing delivery. 
Pearson & Know es Co. (terms as above)— £8. 4, 
“ Dallam”—Singles, to 20 w.g. .. perton 1010 0 


Best, 10s.; best best, 30s. per ton extra. 





CrowTHEr Bros. & Morcan (at works)— £8. 4. 
Coke Tin—Singles, to 20w.g.,to 120in. by 86in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. eo 117 0 
Trebles, "to 26 w.g., ’to S4in. by 38in... - 119 0 
Charcoal Tin—S: les, as above ee ee eo 200 
oubles _,, eo ee oe o 220 
Trebles oe oe o 3 49 
Do. Best singles, "asabove eo =6ee «62 5 OO 
Best doubles ,, oe ee o nie? 
Best trebles 29 0 

Terms, 2} dis. for ‘caah on 10th of the month. “Orders of 2 tons 

and , for t free in 10 cwt. cases. 

J. Tixn, Bristol, delivered in London, 2} dis. forcash— £ 8. d. 
Doubles. oe ee oe o- oo + 1110 0 
Trebles .. o - 1300 

WALEs—Treforest. Tin-piate Works— 

Charcoal tin (at 


, per cwt. +. £019 6 at works. 
£1 in London, less 2}. 
6 


Lydney : eee tin, IC.. oe -. £l to 000 
o- ee °° eo 110t 00 0 

Coke tin . oe oe o 10 6t0 000 
Swansea *° . . e 018 6to 019 6 


Engine Lron— 


KIRKsTALL ForcE 2 (from cold blast, pig, refined, and selected). 
Pp bars, roll : Per ton. 

£0 £48. 
Rounds, from }in. to 6in. diameter .. + 20 0to 22 0 
Squares, from in. to 5in. 20 0to 21 0 

Drawn hammered bars, as abov>, per tonextra 1 0 
Rivet iron ee ee ee -- 20 0 to 22 0 
Angle iron, lhin. to din. e ar « 20 Oto 0 0 
Forgings—Plain shafts under 5 cwt. oe « 20 Oto 0 0 
a Ba l0cwt. .. .«. 22 Oto 0 0 
» «—«- Dow. oe we 6 Oto 0 OO 
io a 30 owt. are oe et 
0 cwt. 84 Oto 0 0 

Plain shafts, ‘above 50 Pm. prices according 
to weight and dimensions, 

Piston rods, under Scwt. .. oe ee 22 Oto 0 0 
” ” 10 cwt. oe ee ee 2 Oto 0 0 
20 cwt. o- - eo 30 Oto 0 0 
Cranks, under 5ewt. .. oe o « 27 Oto 0 0 
YS ie SOUR co co oo oo 0 6 6 
oa 15 owt. ~~. «= ree ee 
cwt. o o «- 37 0to 0 0 
Crossheads, m 5 owt. oe ee ee = Oto @ 0 
0to 00 

"all othe uses a to. pattern and weight, 


Wire— 
Warrecross Wire & Iron yy , delivered in Liverpool. Terms 2} dis. 


'W drawn telegraph, in long lengths, 
Best best Wy galvanised .. ee perton £ 8. a. 


Oto 6 ee ee oo tas ee ee eo 17 5 0 
7to 8 oe . oo ee ee oe 18 5 0 
9 ee oe oe a ee eo 19 0 0 
10 * ee on .. om oe «- 1915 0 
ll oe ee e ee a oe. 20 5 0 
12 or . oe + 215 0 
Best annealed drawn fencing per ton 
Oto 6 o o- oe oe o oe «» 1110 0 
7 ee ee oo ee oo oe - 12 5 0 
8 ee ee +e ee ee ee - 1300 
9 oe o- o . oe o- « 1810 0 
10 ee ee ee “ os oe -- 1410 0 
ll - on - - . *. eo 1500 
12 ee ee oe oe ee oe « 1510 0 
Dipping in boiled oil 5s. per ton extra. 
Best galvanised do. per ton 
0 to 6 


ee *e ee ee . . e- 1510 
1 


o .. or *e om o - 5 


0 
0 
8 oe oe ee es oe « 1700 
Tue Pearson & Know es Co. 

* Dallam ” fencing, Nos 0 to 4, B.W.G. + 810 0 
Ry.Lanps Broruers, Limited, Warrington—Prices of iron wire, 

&e., delivered free in Liverpool : 
Best 7s 


iron wire, bright or annealed— 


Per bundle x 63 lb. oe 7/6 7/9 8/0 8/3 8/9 9/0 9/3 
Nos. 0 to 6. 7. 8. 9. 10. ll. 12. 
Per bundle of 63 Ib. ee 9/6 10/0 10/6 11/8 12/0 12/9 13/6 
Nos. 13. 14. 15. 16. 17. 18. 19. 
Per bundle of 60 Ib. -- 14/6 15/6 16/6 
Nos. 20. 21. 22. 
Best best drawn killed galvanised telegraph wire (joined in half 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 
Nos. 0 to 6 £17 5 0 perton.| No. 10 .. £1915 0 per ton. 
7&8£18 50 , je 420 5 0 = 
9 £19 0 0 12 .. £21 5 
Terms of payment, 2} per cent. = cash on 10th of snot following 
delivery. 
Nail Rods—G.ascow, f.0.b. ae so es” “TSO 
CLEVELAND .. *e « 615to7 0 
Nails— 


—— Wire & Iron Co. 
a, So — de Paris, per 112 Ib. :— 
: ‘Re ‘3 1606017 


6 15 18 
14/0 “9 15/6 16/8 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in casks 1s. per cwt. extra. 


Rails—G.ascow, f.o.b. ad | gt tae “gg F OMC'D 
CLEVELAND : 3 oe o- 6 ; = ; h. 
‘ALES—Tredegar ron ompany oe 6 0 
f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
po « 6 00 67/6 
For co) ery sidings (works)" - 5 000 0 
New and perfect nee way 
rail (at works) 512 6 
—— to 30Ib. per yard run 
(at wo 6 0 0 
Fishplates at works), any section 7 10 to 7 12/6 
Railway Chairs—G.asoow, f.0.b. od + 4 0t0410 
Pipes—Gtascow, f.o.b... «. ee oo o 6 Oto7 5 
STEEL. 

SHEFFIELD—At works— £4 £8. 4, 
8 steel oe or oe a eo 1510 0to dW 0 0 
Ordinary cast oo «ee wei 14 OO OO 21 0 0 
Fair average steel ee ee oo oe %& 0 Oto 82 0 0 





Sheet oe oT or oe ee id 80 0 0 to 65 u 0. 
Second-class tool.. oe oe ee ee 2 0 Oto 45 0 0 
Best special steels oe os ee « 40 0 0t070 0 0 
Ree coc eatings, Se. oo = ee 60 0 O00 70 0 0 
Rails—Siemens (at ) oo ee ee 9 0 0t 9 5 0 
Bessemer, oe ee - 710 0t0 715 0 
Do. superior .. « ew 8 0 0t0 8 5 0 
Do. best... sw .w ee 9 0 0t0 0 0 0 
WRulls, £o.b., Cardiff or Newport 40 Ot 8 Ts 
0.b., or pe 
Rails, at works, Bessemer .. ee « 618 Oto 7 5 6 
Heavy . oe 710 Oto 717 6 
Best, from 40Tb. per yard, wal “works 
poet] eo 8 2 Oto 8 8 0 
PA ny ery bridge rail, works «. oo 6Cl oe «OCT UT 6 HO 0 0 OO 


PRICES CURRENT OF MISCELLANEOUS METALS. 


Copper— a. da 
ae ee eee perton 1 {8 22 
B.8. ingots ee ae Toe a ae 
Tough cakes or bars oe a oo. ge’. “ee See 
a a ee ee) | a 

75 0 0 
British Ci oe ee ee J ee ee ee 76 0 0 

Lead— 

Best English soft pig - - ee oo o «. 25 0 
- ther” ee ee ee ee ee ee ee 00 

Antimony— 

Regulus star a oe oo ee oe «{ . . . 

Spelter— 

Silesian .. ee ee ee ee ee ee ee 2210 0 
English ee ee oe ee oo ee ee or " 4 
Quicksilver .. .» e»  « per bottle of -4 : 4 
Phosphor Beenpe— Deng | metal perton .- + 112 0 0 
Other allo £120 to 140 0 0 


Castings according to pattern and quantity. 

Muntz’s Metal—Prices nominal. 

Zinc Sheets, for — r glazing » irae = 
lst quality (per ewt.), fro oe ) oe es 41s. to 47s, 
= quality oo os ee oo ee ee 358. 6d. 

For Engravers . oo o e +. oe 878. 
G. Daum, Cologne and London. 


eae CURRENT OF COAL, COKE, hey &e, 





Cok £8.d. £58. 4d. | £ad £84. 
Checiand, at works0 10 0..0120/| London—Best .. 0 00..0 00 
Derb byshire .. eo 0180 et 00} Other sorts .. 0196..1 09 
WE. is as ae 10 6 | South Yor! At the pits— 
Best Rhondda— Bestordinary.. 0 12 0..0 160 

No. 8 e+ «- 0120..0 136 Converting .. 0 90..0110 
Gas coke,atworks 0 60..0 00. Slack .. « 0 30..0 50 
Sheffield .. .. 0150..6 00) ——— pit. 0 00..0 00 

Coals, best, per ton— | Steam(less24).. 0 60..0 73 
Birmingham .. 013 0..0 156 House .. «. 0 66.0 70 
South Durham... 0 5 6..0 10 6 Small steam... 0 17..0 22 
Derbyshire— | . bituminous 0 20..0 26 

Best (at pits)... 0140..0160' Lard .. .. .. 64 00..0 00 
Conve e- O11 2 0 0 | Oils, tun— 
Other sorts .. 0 9 0 ,»pale.. .- 84100..0 00 
Slack eo of O 8 0:0 0 Bro ee eo 29:10 0..39100 
Yel. totinged.. 31 00..3300 
G w—At the pits— oo oo 24 5 0..9476 
perton 0 70..0 90 Olive, Gallipoli.. 0 00..0 00 
» © She’ se ish .. «2 0 00.0 00 
Splint s0 © 56..0 76 ++ ef ee 89 :00..0 00 
Dross 90 0 09..0 30) e 
iititbiiies Rigs 4 0 36..0 00 
0.— w— .’8), per 
Household, Per 30 18 8..0 15 9 Rapeseed, Engl $38 5 0..88100 
Do., wholesale, +0 80..0 99 rown .. «. 3610 0..36150 
er ton.. Foreign pale .. 38 0 0..89090 
— oo of 0 80.0 89 Brown .. « 0 00..0 00 
0 80..0 99 = “2 . 0 00..0 00 
Wishaw mains, 0 70:0 76| Whale South 54 10 0.485 0 0 
Smithy .. .«. 0136..013 9 Sea, pale .. gt 
Lancashire (Wigan pit prices) | ETFish” 7.38 000.000 
ces, ° oe +. 000 
Arle; oe i 10 0..0 11 0 | Yellow .. «. 32 00..3400 
! 


Pemberton 4ft. ° 90..0 9 
Furnace coal... 0 6 6..0 


Tallow .. .. 80 00..5400 
Bt. Petersburg, 52 15 0..583 0 0 


8 
70 
wif eo of 0 56..0 60] -» DEW 
Blac! oo of 0 36..0 46) Old .; es os 50 10 0..51 0 





PRICES = OF TIMBER. 


1876, 
eae anes 4a 4% 































a Saas oh eO aoie, Pw - 
Baltic Fir Ti Deals, a 
eee nao 45 Quebec, pw ll ll lo 
: 4 510 1st floated pine 25 15 
. 3 5 410 2nd do, .. 14 lv 
»- 8040 Srd do, .. ll 6 
215 3 0 1st spruce 12 0 
» 213 215 Qnd do. .. 910 
+ 2 6 210) 3rd do. .. $ 
- 3 0 310 St. John’s, spruce .. 810 
+ 210 215 Nova Scotia and Prince Ed- 8 810 
- 8 & 215 ward’s Isle, spruce 
. 116 3 5\| United 8. pitch pine planks.. 12 5 14 0 
|| Staves, per mille of pipe— 
- 510 8 0) 
» 5500 . 
Dantsic and Statten, crown.. + 510 8 0 crown 0 
Brack & unsquared 5 9 6 0) Dantzic, Stettin, and Hambro 155 0 160 0 
“etna pa 412 50 Do. 131 poo « olbted 
Red for spars | per 
Pine Mizedand buiiding.. $10 4 0|| Canadian, puncheon ©.----., $1 © 9810 
Yellow pine, — écecvceses 5 0 510 Bosnia, single barrel . «eee 29910 BLO 
Waney board .. 4 0 5 0 || Wainscot Logs, 18ft. cube— 
Small .......... 315 4 0 Riga, crown ( andDutch) 515 610 
» 80 816) Brack .. - 415 50 
+ 40 510 Memel, crown.. ° 416 510 
+ 410 6 0} ee + 815 45 
607 0| » per cubic fathom— 
- 4050 Petersburg +s 910 1910 
. bed eH Rigs, Dantsic, Memel, ac... 7l0 8lv 
0 0} 
eos 212 215] Mahegony ond Furniture We Woods— 
«eee 410 5 e! Per superficial aadsad 
+ 710 810 Mahoghny, Honduray cargo av. 0 406 
- 8 010 0 Mexican, do. -0405 
- 2030 Tabasco, wie f 0 6 
-ll 513 0 Cuba, do. + 0 60 9 
wee 8 0 910 St. Domingo, do.....0 6 0 9 
owe 6OT7W Bt. a -1019 
Deuls, £c., ndard— Cedar, Ouba.......+.0++ +040 4) 
Archangel, Ist yellow «see 16 01610 Honduras, Mexican,&c.. 0 4 0 44 
- 13 014 5 Pencil ......++ 020 
-14 517 0 Walnut, Italian.... + O 440 &. 
+» 11 10 12 10 Black Sea ~038@4 
9 1l0ll o Canadian 0304 
Maple, bird’seye ..... ~@0@609 
Satinwood, 5t. Domingo -010 1 3 
Pp 4n458 
70 910 
1402 0 
-RoOo’O 
» 110 9% 0 
0012 0 
a 3 | 10 0 
- 9 0100 
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Epps’s Cocoa.—-GRATEFUL AND ComrorTiNG.—*‘ By a thorough 
knowledge of the natural laws which govern the operation of 
digestion and nutrition, and by a Pag application of the fine 

rties of well-selected cocoa, E has provided our 
Breakfast tables with a delicately Fed beverage which ma: 
save us many heavy doctors’ bills. It is by the judicious use of su 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are “7g, around us ready to attack wherever 
there is a weak poin e may escape many a fatal shaft by 


k ourselves a: fortified with pure blood and a properly 
nonrisibed frame.”—Civil Service Gazette.—Sold only in packets 
labelled—James Epps and Co,, Homeopathic Chemists, London, 
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THE NEW 12-POUNDER FIELD GUNS. 

RatTHER more than two years a brief description 
appeared in the columns of Tue Enorveer of an 8°8in. 
gun on the muzzle-loading principle, which had been 
manufactured about that time at the works of Sir William 
A and Co., at Elswick, and which had been for- 
warded to the School of Gunnery at Shoeburyness for 
experimental trial. It was of peculiar construction, as 
although a “ muzzle-loader,” it was, notwithstanding, 
polygrooved, and so contrived as to require no “studs ” 
upon the projectiles employed. But instead of its havin, 
a shell or shot, lead-coated, to take the rifling, the base o 
these, which was coned slightly, was surrounded by a ring 
of soft copper, that was driven tightly into the winda, 
space—between the projectile and the inner surface of the 
gun—and into the grooves, by the expansive force of the 
powder gas, upon the shock of discharge. The more per- 
fect “centreing” of the projectile in front was secured 
by a copper d some 2in. broad encircling it. The 
ammunition, which consisted of common and chilled 
shells, presented the following appearance :—The irregular 
incisions-made radially along the coned portion of the base 
caused the ring of copper to grip the projectile tightly, 
and as the former absolutely fitted the grooves by the 
“set up” consequent on discharge, rotation during flight 
was thus effected. The rifling, which was of the character 
marked “B” in the accompanying sketch, had a twist 
increasing from 0 at the breech to 1 in 35 calibres at the 
muzzle. The results obtained during practice with this 
gun were very remarkable, wind being completely 
interrupted, and the effectual rotation of the projectile on 
its axis being satisfactorily accomplished. The initial 
velocity was, moreover, considerable. The 100-ton guns 
in course of construction at Elswick, one of which was 
completed in June last, are on this principle. A trifling 
difference exists in the nature of the rifling, however, that 
of the 100-ton guns for the Italian war vessels Duilio and 
Dandolo having a twist increasing uniformly from 0 at 
the breech to 1 turn in 50 calibres at the muzzle. 

During the two years which have elapsed since the 
introduction of Sir William men 8'8in. gun 
several series of experiments have been made at Shoebury- 
ness with shells fitted with copper “ gas checks,” on plans 
submitted by Major Lyon, R.A., and un others submitted 
bv Major Maitland, R.A., Assistant-Superintendent of the 
Royal Gun Factories. These gas checks were simple discs 
of copper screwed on to the base of the projectile, and in 
some cases attached to it by undercut projections in order 
to prevent its. sinning off by the centrifugal force brought 
into play. They were of varying thickness for the different 
nature of guns, ranging between jin. and lin. But Major 
Maitland’s gas check was so contrived with the undercut 
—- alluded to and corresponding orifices in the 

ase of the shell, also with “feathers” or projections to 
fit the grooves, that the grip of the gas check upon the 
projectile being rigid, and the set up of its soft metal into 
the grooves upon the shock of discharge being complete, 
rotation wags consequently so very greatly assisted that the 
studs of the projectiles were found to be hardly injured at 
all by pressing against the “ driving edges” of the grooves. 
In point of fact, during a subsequent trial with a 
16-pounder, the shell, which was fitted with a copper gas 
check thus constructed, took the rifling so effectually that 
the studs proved to be unnecessary. Hence the application 
of gas checks, which was only intended to prevent 
“erosion ” of the bore and to concentrate the effect of the 
powder gas, opened up a new question as to studs and 
rifling. And as a marked superiority had been obtained 
in initial velocity by the employment of these gas checks, 
owing to the improvement in centreing in the absence of 
windage, &c., it was determined to rifle a field gun in a 
manner suited to the application of a soft metal gas 
check, and to rid the projectiles for this experimental gun 
of the encumbrance caused by the projecting studs 
altogether. The form of rifling obviously suitable for this 
purpose was that of a polygrooved character. An 
incentive was given to these proceedings by the result of 
certain comparisons between English and German field 
guns, which were drawn in autumn last year by a clear- 
headed artillery officer, Lieutenant S. C. Pratt, in a paper 
submitted by him to the Royal Artillery Institution. The 
accompanying table compiled by him speaks for itself as 
to the superiority of the German to the English weapon, 
both in regard to the armament of the horse artillery and 
to that of the field batteries, 




















English. German English. German 
al | | ~ 
S, io ,/8.2| eB : 
ad | Sed) ga%| gd | gad 
BA | 8A Eek ye ink 
& | ee % coh | oe 
2 = bo 8 i=") rd | = = 
& | 3" *6 | BSé | BeG 
Che a - Sa| “ S 
| a | 5) & 2 
bh a of gun .. + «| Gewt. | 8 cwt. |7-68cewt.| 12 cwt. 8:86 cwt 
Calibre... .. .. .. s+ «| Sin. | Sin. | 8-09in, | 3:6in. | 8-46in. 
Preponderance .. .. .. ..| 101b. | 7Ib. | 991b. | 10Ib. | 991b. 
Number of grooves... .. ..| 8 3 24 8 24 
Length of rifling - «| 62°3in. | 59°8in. | 60°2in. | 58°04in.' 58°8in. 
Twist incalibres .. .. ..| 1 in 80| 1 in 30 1 in 50 | 1 in 30| 1 in 50 
Weight of gun-carriage packed| 2057 Ib. | 2320 Ib. | 1966 Ib. | 2957 Ib. | 2168 Ib, 
ee ee ce ee oo oe} 1°75 1b. | 1°75 1b. | 2°75 1b.| Sib. | 8°8Ib. 
Initial vaodey (ft. per second)| 1391ft. | 1381ft. | 1522ft. | 1352ft. | 1460ft. 
Common shel. (ruil).. ee oe} OTD. | O1Tb. | 11-21b. | 16-2Ib. | 154 Ib. 
Bursting charge .. .. ..| 7507. | 7502. | 6502. | 1802, | 9} oz. 
Shrapnel (full) .. .. .. ..| 98Ib. | 9°8Ib. | 12-21. | 16°41b. | 17°9 1b. 
Number of bullets in shrapnel! 63 | 63 122 119 209 
Rounds carried(gun & lim z 40 40 40 $8 | 34 
Total rounds Lp and wagon) 148 | 148 154* 100 | 186* 
Weight behind gun team —... 3778 Ib. | 4051 Ib. | 3936 1b. | 47681b, | 4222 Ib. 





The German field-battery gun is 3 cwt. lighter than our 
16-pounder. Yet it consumes a far heavier charge of 
powder, fires a more effective shrapnel, and has a supe- 
riority of 100ft. per second in initial velocity. Again, the 
German horse artillery weapon is slightly heavier than 
our own, but the total weight behind the gun-team is less 
than in our equipment; furthermore this 8-centimetres 
German gun consumes 1 lb. more powder than ours, fires 
a shrapne 24 Ib. heavier, and gives no less than 130ft. per 


second additional initial velocity! The German guns are 
of cast steel, strengthened at the breech by a wrought 
iron jacket. The grooves are V-shaped, twenty-four in 
number, and diminish in size towards the muzzle.* The 
breech is closed by a soft metal gas-check tightened up by 
a cylincro-prismatic gas-check. It is needless to say that 
a sensation of profound chagrin was aroused in the minds 
of British artiflerista by the publication of this ye and 
the able superintendent of the Royal Gun Factories, 
Colonel Younghusband, R.A., was instructed to manufac- 
ture an experimental weapon intended to eclipse that of 
the German artillery. A 9-pounder muzzle-loading rifled 
gun was converted by adding about 14in, on to its chase, 
giving it a total length of 85in., with a bore of 82in. The 
powder chamber was made slightly larger in diameter than 
the calibre of the bore, that is to ny the gun was “ cham- 
bered,” to the extent of 3°6in. in diameter, with a length 
of 10in., in order to consume a greater charge of powder, 
The nature of rifling was polygrooved, the old Woolwich 
form being adhered to, to a great extent ; only the grooves 
were very shallow and but ten in number. Their appear- 
ance was as delineated in the cut marked “A.” The 
twist was an increasing one, from 0 at the chamber to 1 
in 30 at the muzzle, thus differing from the ordinary 
9-pounder of 8 cwt., which has a uniform twist of 1 in 30 
calibres. The charge of powder was 3lb., and the shell 
weighed 12'75lb. The weight of the gun was 8 cwt. The 
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rotation of the projectuue was etiected by an expanding 
disc of copper or gas-check, having a shallow rim _project- 
ing backwards, the shock of discharge being sufficient to 
drive this entirely into the ten shallow grooves. The 
copper was from } to ;%; of an inch thick. The results 
obtained with this weapon were astonishingly good, both 
accuracy of aim and range being excellent. 

1 deg. of elevation gave 1280 yards range. 

3 deg. of elevation gave 2150 yards range. 

5 deg. of elevation gave 3000 yards range. 

At 1 deg. of elevation there was a mean error of 8 yards. 

3 deg. of elevation there was a mean error of 15 yards. 

5 deg. of elevation there was a mean error of 17 yards. 
The velocity at the muzzle was nearly 1700ft. per second, 
and the maximum pressure on the surface of powder 
chamber only 30 tons st square inch. 

The report upon this experimental weapon being so 
exceedingly satisfactory, it was determined to manufacture 
forthwith a new gun upon the same principle, and to try 
it at ae eae in conjunction with two other 
12-pounder field guns, one constructed in the ordinary 
Woolwich manner with three grooves, and the third gun 
being a pair-groove plan. invented by Major Maitland, 
R.A., this gun being, like the polygrooved one, chambered 
to receive a heavy charge. The powder is put in a paper 
bag instead of a serge cartridge, and is rammed into the 
chamber by a slight blow, filling it entirely. The result 
of experiments so far with these 12-pounder guns told 
rather favourably for the ordinary Woolwich one, but as 
they are still in pro it would be unadvisable to hazard 
an opinion as to their ultimate tendency. 

It appears almost vexatious that the question of rifling 
should again be brought forward, as our artillery are now 
armed exclusively with the ordinary Woolwich muzzle- 
loading gun of three grooves, and to re-equip the whole of 
our batteries would be a most tedious and expensive 

ess ; nevertheless, to remain contented with a weapon 





inferior to that of any other continental Power would be 





' * Eight ammunition wagons to cach battery. 


* See engraving marked ‘*C.” 





a most suicidal policy. Artillery, in these days, takes a 
very prominent part in every general action, and it would 
certainly be a weak point in our “lines of defence” if the 
Royal Artillery had guns of smaller powers of range, and 
throwing less effective projectiles, than those of nations 
ba whom we might be at war ston pig th ; 

e pro to give su uently a brief report upon 
the seule hee woe each vf the deplete 
12-pounders now under trial at Shoeburyness. 
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The Cry or National Harbours, and its connection with our 
defective system of Public Harbour Legislation. By Captain 
E. K. Catver, R.N., F.R.S., &c. London: P. 8. King. 1876. 

Tue intrinsic importance to England of the welfare of 

her sea-going community, the affection which the nation 

in general manifests for its sailors, and the universal 
desire that everything possible should be done to lessen 
the many perils of their calling, as well as the conviction 
that the war supremacy of Great Britain must be, as it 
ever has been, principally maritime, have all conduced to 
the national admission that harbours of refuge are neces- 
sary and of great importance; and although the estimates 
for such harbours have frequently shown that they would 
involve the expenditure of such very large sums of money 
as to preclude the possibility of any but remotely indirect 
return, that consideration has been outweighed by the 
importance otherwise attached to their acquisition. 
Nothing can be said but in praise of the skill and ability 
with which most of these works have been carried out ; 
but it must be remembered that while orders to proceed 
with their construction have been based upon the reliability 
of the estimates of their probable cost, these estimates have 
in many instances afforded no indication whatever of what 
has in the end turned out to be their actual price. Not- 
withstanding this, however, probably little dissatisfaction 
would be expressed were the promised results attained as 
the return for a large expenditure; but experience is proving 
that, though the designs for some of the more important 
harbour works have been carried out in a manner that 
leaves nothing to be desired, the designs themselves are 
more or less faulty, and have been prepared hastily or 
without sufficient local examination, observation, or con- 
sideration of the circumstances in general, which may con- 
tribute to, or render less probable, the success of the 
proposed work, and indicate the correctness or otherwise 
of the selection of its site. Had a reliable estimate accom- 
panied the designs of some of the existing harbours, it 
does not seem likely that they would have been carried 
into effect; and the postponement which would have been 
consequent upon the rejection of those designs would have 
given time for the reconsideration of the projects, and the 
elaboration of more economical plans, based upon extended 
examination of the relative advantages of different sites, 
and consideration of the natural conditions involved. It 
cannot be doubted that, though sufficient data exist to 
enable designs and estimates to be correctly prepared for 
efficient harbours, these have been, in some flagrant 
instances, either ignored or used with much less wisdom 
than usually characterises the work of our foremost engi- 

neers. The brochure before us, written by Captain E. K. 

Calver, R.N., F.R.S., who was for thirty-six years in 

the Surveying Service of the Navy, is directed principally 

against the proposed extension of Dover Harbour. The 
subject of the pamphlet is considered under three heads, 
namely, “Our Failures,” “The Cause,” and “The Re- 
medy.” Under the first head the author commences by 
placing before his readers a string of facts which justify 
its title, and which refer to the Alderney and other 
harbours, The works at Braye Bay were commenced in 

1847, their estimated cost being £400,000, but this expen- 

diture, owing to alterations and extension of the designs, 

gradually rose “to £1,300,000” at the time of the prac- 
tical completion of the work in 1864. No less than 

4,360,000 tons of stone had been used in its formation, 

which includes over three thousand yards in length of 

masonry breakwater, the head of the work being built 

“in the extraordinary depth of 130ft. below the level of 

low water spring tides.” In consequence of the exposed 

situation of the breakwater, its history during and after 
its completion is one of disaster ; “in 1870 it was breached 
completely through in two places,” and in reporting upon 
this Captain Evans writes, “ all the conditions favourable 
to a port, so constructed, are wanting—the shores are 
rocky and jagged—the water in which the breakwater is 
built is deeper than in any similar work in the world, the 
tides in the neighbourhood run with unusual velocity, 
whilst its position is exposed to very heavy seas, and to the 
stormiest winds of the Atlantic Ocean ;” and he adds that 
“in the strict sense of a harbour of refuge, Alderney must 
be considered -as wanting nearly all the essentials—the 
bottom enclosed; is rocky, with only a few scattered 
spots of good anchoring ground.” In 1871, after over 
£44,000 had been paid for damage alone, and the abandon- 
ment of the outer part of the breakwater had been vro- 
posed, the vote for its maintenance was struck out of the 

Government estimates, and the breakwater left to its fate. 

Competent authorities agree that the place is “ useless as 

a refuge,” and “of no value for keeping Cherbourg in 

check,” for which it was built. Since 1872, during which 

year the Lords’ Committee “entertained the idea of blow- 
ing up the breakwater, dispersing the foundations, and 
filling up the harbour as the proper solution of the question,” 
disaster has followed disaster, and tremendous breaches have 
been made by the sea, which “would probably increase 
the cost of repairing to £25,000 or £30,000, with the 
prospect of a similar expenditure” “at uncertain intervals ;” 
and, “like Sinbad with the old man upon his shoulders 
we are permanently burdened with the maintenance of 

Alderney Harbour and fortifications” only “to prevent 

their falling into the hands of a hostile power.” The 

history of the works at Braye Bay, says Captain Calver, is 

“more or less typical of what has taken place elsewhere.” 

He then notices St. Catherine’s Harbour, Jersey, the first 

estimate for which was £700,000, and which was aban- 
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doned as useless when it had cost £234,000. Holyhead 
Harbour, the original estimate for which was £628,063, 
has ee et and the i pw his oe 
upon thi ur by saying, “It is humbling to observe, 
upon a study of the site, that a Somaionter St a different 
flexure, and 900ft. shorter than the existing one, would 
have covered in sixty-eight acres of additional deep water 
space, and, at the same time, have rendered the ‘bour 
far more accessible for — of refuge. Dover Harbour, 
the last example brought forward, is of present importance 
as having been lately—as it will probably be again in afew 
months—brought prominently before the public. At this 
port there is an area of about thirty acres covered by 
ancient defensive works and modern fortifications. In 
1844 a Royal Commission recommended a harbour to be 
formed at Dover of not less than 520 acres of area outside 
low water-mark, and the present Admiralty Pier, begun 
in 1848, is a portion of the western arm of this work. It 
was completed in accordance with the recommendation of 
a committee sent to Dover in 1865, to decide the extent to 
which the pier should be carried out. Here the matter 
rested until 1874, when it was announced that the Govern- 
ment intended to construct a national harbour at Dover, 
and apparently upon such designs that it seemed, says 
Captain Calver, “that all the experience we had gained 
about such matters since 1844 appeared to have been com- 
pletely thrown away.” Three special advantages were 
claimed for this national harbour, viz., that it would serve 
the purpose of international communication, that ironclads 
could coal in it, and that troops intended for continental 
operations could embark from it. But, adds Captain 
Calver, “ most people will hold that it was not enough to 
show that these things could be done at Dover, but that 
to avoid the chance of needless expenditure the very first 
stage of the inquiry should have been to prove that it was 
impossible to effect these several purposes in its near 
neighbourhood ; but it occasioned surprise when it appeared 
that this crucial point was not effectively inquired into.” 
The proposed harbour provides for this in the worst possible 
form, “as it has the radical defect of confining the track 
for large steamers to a comparatively narrow and frequented 
entrance which would have a rapid tideway running across 
it, and the vessels keeping up the communication, especiall 
after dusk, would be continually exposed to risk, detention, 
and damage.” But it is pointed out that an arrangement 
which would supply all requirements under this head with- 
out interference with the public pier for purposes of war, 
consists “in a modification and extension of the existin; 

inner harbour, with a workable and sheltered entrance an 

passenger mole near to the heel of the Admiralty Pier.” 
It is also suggested that international communication, as 
far as Dover is concerned, will become a matter of small 
import if it is found possible to carry out the Channel 


-Tunnel. 


As to coaling, it is said that all that can be required is 
to. be found in the inner Downs, where there is ample 
depth, room, and security in all states of the tide and 
weather, for sixteen swinging berths for ironclads, and 
where small coasters ride out the heaviest gales in safety. 
“ A fleet stationed here, being removed from the highway 
of the Downs, would cause no interference with its navi- 
gation, and it could slip, on an emergency, and proceed on 
service by day or ,by night, and at times under circum- 
stances when in a close harbour at Dover it would be 
locked up in a trap without the power of moving. The 
ironclads would be supplied with coal by screw colliers 
from the Welsh or North-Eastern coal ports, or from float- 
ing depdts—supplied by railway—to be at their moorings 
in the inner Downs when the fleet was present and at 
Dover, Ramsgate, or other places of security, when it was 
absent. As small colliers years ago had to pass half loaded 
over the shallow bars of their several harbours and fill up 
their cargoes in the roadsteads outside exposed to every 
casualty, and did it, it would not be very flattering to the 
resources of the naval officer of the present day to say that 
he must have his ironclad, with steam on board to com- 
mand her movements, sheltered by a stone mole to enable 
her to go through the same operation.” 

With regard to the embarkation of troops, “we have, at 
the present moment, connected with the military centres 
of Canterbury, Maidstone, Chatham, Sheerness, Woolwich, 
London, and Colchester, invaluable embarking places with 
from 18ft. to 50ft. at low water, at Sheerness, Gillingham, 
and Chatham on the Medway, at Southend, Thames Haven, 
Gravesend, Greenhithe, Erith, and Woolwich on the 
Thames, and at Harwich in Essex,” where all that is 
needed to make them fully and at any time available 
might be supplied in a few days in the form of short 
tramways and pontoons formed of the flat-bottomed barges 
always to be found at all these places. Buta harbour at 
Dover, packed with vessels conveying an expeditionary 
army, would supply an enterprising enemy with a chance 
that he would not let pass by. 

The silting up of the proposed Dover Harbour is dwelt 
upon at considerable length, and on this part of his subject 
the author makes one of his most important points. After 
instancing, amongst others, Ramsgate Harbour, originally 
as deep as Dover Bay is now, but which has long enclosed 
nearly a dry waste of sand and mud, and Holyhead 
Harbour, which in 1857 had been reduced by ldin. to 
18in. in depth, the author gives the results of some experi- 
ments carried out at Dover and elsewhere, from which he 
estimates that the amount of accretion within the proposed 
harbour would not be less than Yin. per annum; but to be 
within the mark he takes it, in estimating the annual 
cost of keeping the harbour open, at 6in., and this would 
cost £14,000 per annum, exclusive of plant, to remove. 

As “the cause” of the failures, the author points to the 
present harbour legislation, and says, “It is in fact the 
direct result of our foolish custom of allowing these 
matters to be decided by persons who have a personal 
stake in the proposals, and who, from circumstances, are 
unable to deal with them,” and who are thus placed in a 
position unfair to themselves and to the public. As 
regards competency of those to whom these matters are 
usually referred, the author says, “We all know that the 
selection of a proper site for a national harbour, with its 


projection, is a complex question, embracing as it does 
military, naval, strategical, nautical, and — con- 
siderations of the — 6 gee all of which ought 
to be thoroughly si and weighed in the light of 
experience before a decision is arrived at. Such is the 
problem to be solved, and it is contended that no 
engineer, be he civil or military, is fitted to deal with it 
single-handed ; it is not his province, and experience 
conclusively proves that it is not within his power.” In 
private bill legislation, the public interested in the pro- 
know all about it; but in these more costly 
measures the public are not in court, for they are decided 
substantially by the Government authorities and their 
advisers, over whom there is an entire absence of 
roper control “except that which may haply be supplied 
y the imperfect and uncertain ordeal of votes in the 
Houses of Parliament.” And whatever may be the desire 
of the authorities to know the truth about the schemes 
pressing od their support, there none, e acy «| 
cognate authority possessing the necessary theoretical an 
practical information to which the case may be referred, 
they can only employ for the purpose the defective 
machinery which custom has established. 

As to “the remedy,” our author says that “ improvised 
committees and commissions ought at once to be given up. 
. . . .« When the members of such bodies are selected 
for this duty not because of their fitness for grappling 
successfully with the questions submitted to them, but 


only for their accidents of place and name, need we wonder 
that crude schemes are promoted at times with only a bare 
chance challenge.” The subject is of public 
—— and as it embraces all the conditions above 
erred to, as well as that of maritime construction, each 

of these branches of professional knowledge ought to have 
two or more re ntatives in a permanent 'y to be 
termed the “Referees for Government Works,” to be 
called together, and to be paid only at such times as it 
might be necessary to submit questions for their considera- 
tion.” This, Capt. Calver says, would not be a lucrative 
appointment, but would be regarded as an honourable 
ition and an acknowledgment of professional standing. 

Dover scheme is characterised as worthless, and one 
which would probably sink a million and a-half sterling 
before it was completed, and would be followed by 
demands for similar unn harbours, while it would 
be vastly better for the nation were such a sum as the 
above “advanced at low interest to supplement local 
efforts for the improvement of our small, but numerous, 
harbours, especially as it is becomin, er —- 
that it is upon these harbours, and these only, that we 
shall (by preference) eventually depend as stations for 
effective means of national defence.” 

We have thus touched upon some of the more important 
points, and in many instances given the author’s concise 
sentences, from this pamphlet, which covers fifty-one pages 
‘upon a subject of national interest, 











Statement of the New Rolling Stock Charged to Capital by 


NEW ROLLING STOCK. 


the Principal Railway Companies in the Half-year ending 


30th June, 1876 (compiled from oficial sources). 
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Locomotive. Coaching. Merchandise, | 5 
; “ys ea ara | §& Total 
3 | & § |%. 8 : | 2g | charge to 
4 Py Amount.| E fy Amount. 4 Py Amount. | 4° capital. 
2 a) +o Biro | 
Z| cas Zz |4 | 4 
£ £ ae ee es ae £ 
Y | Belfast and Northern Counties —| =— _ —|— — | 88/145 4,778 | — 4,778 
Caledonian (tank engines)... 8) 1250] 8,750 | 20/163] | 3,260 2148} 60) 127,798 | — 184;807 
nm ... | 238] 98 i] 
Furness seve see one see one | 2] 9729] 2,729 | — | — [{ OPOR cs | 88) O81} 85,126 | — 37,853 
Great Eastern... ... ... ... « «.. | 20} 2680 | 52,600 | 111/341 87,888 | 207] 130 26,926 || 4,079 121,493 
Great Northern (1)... ... ...  ... ss | 83) 2280] 78,582 | 15/599 8,995 | 377) 82 30,770 || 5,277 118,622 
Great Western... ... ... 0. o. ... | 20} 1608 |' 32,157 | 71/364 25,809 | 125} 80 10,068 | — 68,034 
Lancashire and Yorkshire ... ... ... 3} 2281 6,844 | 4/236 942 | 358) 96] 384,517 || 2,170 44,473 
London, Brighton, and South Coast... 8| 2800 | 22,400 | 36) — * 454) — * || 11,658 89,944 
London, Chatham, and Dover... ».| 6] — . —|— — 80) — ._ | — 26,205 
London and North-Western ... 13] 1108 | 14,888 | 70/359] 25,1380 | 291] 77| 22,222; — 61,690 
London and South-Western ... ... 4 eee A 17} — ~ 56] -— Teg i, = 21,404 
Manchester, Sheffield, and Lincoln 14| 2163 | 30,280 | 16)472 7,550 | 253) 115 29,132 i — 66,962 
SRN is cs des aa: ens. 08 65 | 2529 | 164,290 | 217/415 90,162 | 117) 74 8,642 | 26,476 289,570 
Midland Great Western ... 6| 277 | 16,662 | — | — | { prered | 100 08 13,718 |) — 30,380 
North British (2)... 1. ase ~|—-| — a 13 | 226 2,932 1049) 74| 77,700 || 110 80,742 
North-Eastern... ... 0 ... we. | 33) 2324] 76,701 | 78|255) ‘19,848 |1198}118] 141,292 | — 238,541 
North London... .., ei—ili— — —}|— Cattle. 25) 125 3,125 ||  — 3,125 
North Staffordshire .. 5| 2778 | 13,890 | — | — — —j|j— “= i 800 14,690 
Rhymney... eed be a eT Re foe RS ee 4,892 
South-Eastern... ... ... Pa 3| 2282 6,845 | 22 | 557 12,254 | — | — os | 383 19,482 
Waterford and Limerick ... ° 4| 2764} 11,055 | — | — _— 100} 117 11,69t 484 23,233 
| 
= pets ee i 
Total number ... ... ... ... ... |243| — — isi|—| — sie — — _ _ 
Average (mean) value ... ... ... | — | 2320 — — | 380 — —| 87 _ | _ —_ 
Gross value (partly established) ...| — | — | 563,000 |—|— | 268,000 | —|— | 629,827 | 42,799 | 1,503,626 








* Not distinguished. 


+t Seven steam cranes. 


t Engine weighing machine. 


(1) Great Northern.—Merchandise : Average cost—Open, £82; brake, £132; and ballast, £74 per wagon. 
(2) North British.—Coaching : Average cost—Luggage vans, £247; covered carriage track, £153. 


Do. Merchandise ; Average cost—Covered goods... as ove wo. £92 
Do. Do. Do. Mineral soo see ove ove ove oo” Fa 
Do. Do. Do. Brake vans ... eee eee oo vee ee 











Her Masesty’s Sure DREADNOUGHT. — The new twin screw 
double-turret ship Dreadnought, built at Pembroke, arrived at 
Portsmouth on Monday morning for the purpose of having her 
hydraulic gun gear fitted and to be generally completed for sea. She 
left Pembroke at about half-past three on Saturday afternoon, and 
had good weather all the way until near her destination, when she 
encountered a heavy wind, which put her seaworthiness to a test 
with very gratifying results. Though escorted by the Valorous, 
Captain Jones, she made the voyage entirely by means of her own 
machinery, which is by Messrs. Humphreys and Tennant, and was 
found to work in a very satisfactory manner. The engines are 
constructed on the inverted direct-acting plan, each having three 
cylinders, the high pressures having a diameter of 60in., and 
the low pressures a diameter of 90in. The stroke is 4ft. Gin. The 
tube plates of the boilers are jin. thick, the shells being of the 
same thickness, and the back plates 4in. The contract price of 
the engines is £70,000, while the boilers will cost over £30,000 
more, During Sunday the engines were tested with a pressure of 
301b. to the square inch, or one-half the full pressure at which 
the boilers are intended to be worked. A maximum of 54 revolu- 
tions was obtained, the horse-power developed being 4900, or con- 
siderably over one-half the contract —— The greatest 
realised was close upon 13 knots. A splendid vacuum was reached, 
the gauges indicating 28lb. and 291b. in the condensers, This 
vessel was originally named the Fury. 


Mr. JUGGINS UPON THE Nut AND Bott TrapE.—Mr. Juggins 
is a great man amongst the operative nut and bolt makers. He is 
the general secretary of their Union, and exercises immense in- 
fluence over the men. His views are, therefore, of no little 
interest, and they relate to the industry of which he professes to 
know so much. Speaking at a meeting of his craft, held at Dar- 
laston a few days ago, Mr. Juggins, whilst he admitted that there 
was some ground for alarm at the cry as to foreign competition, 
contended that it was due in no way to the alleged immoderate 
demands of the operatives, but rather to the large profits that the 
masters were alone satisfied with. Referring to Belgium, he said 
that while operatives there were content with lower wages than 
English operatives, Belgian masters were satisfied with smaller 
profits. He denounced the use of machinery in the making of nuts 
and bolts, saying it took employment from the workmen, who were 
bound to be well paid for the comparatively small amount of work 
they did. The machine-made articles were not nearly so good as 
the hand-made, and to that inferiority were due destructive and 
fatal accidents, It was often attempted by the firms who made 
these nuts and bolts to get their wor ple to file them up 
make them resemble the hand-made goods. He called upon all 





present to do no such thing. Referring to the strikes, the er 


places, and they had spent between £200 and £300 in supporting 
the men who were out. It was the interest of the trade to do so, 
and keep those disputes at a distance, away from the places where 
the bulk of the trade was. 


New Steam Excavator.—Messrs. Alex. Chaplin and Co., of the 
Cranstonhbill Engine Works, Glasgow, have just constructed a very 
powerful ‘‘steam navvy” or excavator, which they have been 
exhibiting under steam im their premises during the past week. 
The frame is entirely of malleable iron, with angle irons welded at 
the corners, plated with 7; ~— and weighs 44 tons. Under- 
neath the frame are two steel axles, each having four wheels, the 
outside ones double flanged for the purpose of working the machine, 
and the inside ones single flanged, so as to go ona 4ft, Shin. rail- 
way gauge. The front part of the machine is supplemented by two 
wings, one on either side, having screws so as to give lateral stability 
to the machine, when the digger is required to work at right angles 
to it. The motive power consists of a pair of 8in. cylinders of the 
inverted type, with pinion and crank shaft, working into a larger 
wheel in the barrel, which is grooved to receive the chain, 
Near the front of the machine is a very strong cast iron column, 
round which the jio, which is of malleable iron, is made to revolve 
for one half of acircle. Two men are required to work the machine, 
one having entire charge of the engine for hoisting and slewing, an 
the other man, who stands upon a little —s regulates the 
out and in motions of the digger. This latter, by the use of a 
friction clutch and friction brake, has the entire control of 
pushing the digger out and in to the material to be excavated. 
Simultaneously with the hoisting or shoving out action, the 
bucket or spoon is drawn by pitch chain wheels, and it scrapes 
up the face of the bank, taking a cubic yard of material at ee 
lift. Alongside the machine there must be accommodation rai 
for the wagons to come and receive the soil; and as soon as the 
bucket is filled, it is slewed round by the attendant at the engine, 
either to the one side or to the other, right over the empty wagons, 
and a trigger being drawn, the contents of the bucket fall into 
the wagon. While the bucket is returning to the worki 5 place, 
it shuts automatically at the bottom, and so is prepared to rake w 
another fill. The frame is re broad, and remarkably stable, an 
by having placed on one end of it the boiler and engines, and at the 
other the jib, gear and bucket, the whole machine presents the 
appearance of being admirably balanced, and certain to sit like a 
rock with an immense strain upon it. The machine is of such a 
size that it will carry a cutting down to a depth of twenty feet 
while it is stationed in one level, and it is calculated that by its use 


and | the labour of eighty men will be superseded, The one exhibited 


last week has been built for a limestone quarry near Edinb . 
where it will be employed in tirring off the strata overlying 





said there were many disputes in their trade now on in different "lim 
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RAILWAY MATTERS. 


Tue Baldwin Locomotive Works have just completed the first 
locomotive for street cars made by them, in which the boiler and 
machinery are separate from the car. A trial trip will soon be 
made on the Market-street railway, Philadelphia, and we have 
little doubt that we shall be able to record it a complete success, 


THE new passenger station at Alexandria, built on the site of the 
former one, which was destroyed by fire in September, 1875, is now 
nearly completed. On the up line there are a comm: booking- 
office, general waiting-room, 38ft. by 16ft., ladies’ and gentlemen’s 
first-class waiting-rooms, porters’ room, and private office for the 
station agent. On the down line a general waiting-room only, with 
boo! -office attached, has been put up. The platforms are 
covered with verandahs—the one at the principal station bein; 
roofed with glass, The platforms have been elevated an 
lengthened, and the road leading ,to the main station is to be 
widened to admit of carriages driving up to the booking-office door 
—a thing that has not been the case hitherto. We understand 
that about 24 acres of ee in a contiguous field have been taken 
off for the formation of additional sidings, for additional accommo- 
dation for goods traffic. 

Latest advices from China state that the first fatal accident 
has happened on the Woosung Railway. The general opinion 
among the natives is that no blame attaches to the company, 
but that the man deliberately committed suicide. A corre- 
spondent, writing to the Times, says that the railway continues 
to work quietly and without interference, but he considers that 
the line is by no means ag ace safe from official hostility. 
He says “the Viceroy of Nankin is said to view it with great 
dislike and to d its inauguration as a slur upon his govern- 
ment. He has t am told, sent two mandarins to make a careful 
survey of the line and to find out accurately what can be said 
against it. It is reported that the Taotai wants to resort to the 
old device of inciting the people to tear Noe rails, and that 
the object of a visit he has lately paid to Nankin was to obtain 
the consent of the bay on, he. the scheme. My informant does 
not know what view the latter took of the proposal, but it is 
of opinion that some measures will be taken before long of decided 
hostility.” 

THE Midland station at Bedford has just left the hands of the 
contractor. For some time it has been manifest that the growing 
importance of Bedford as a centre of traffic would speedily neces- 
sitate the enlargement of the station, and accordingly in the 
autumn of last year the directors ordered the down platform to be 
considerably lengthened, and the whole of the station to be rede- 
corated. The contractors selected were the well-known firm of 
Messrs, T, and H. Skevington, of Derwent-street, Derby, and 
under the management of Mr. Stratford, of Gloucester, the clerk 
‘of the works, the covered portion of the station has been my a 
increased, and the whole building, including waiting-rooms, Xc., 
has been finished off in a style worthy the firm engaged and 
the increasingly important town of Bedford. It is worthy of 
note that though during the four months in which the contract 
has been in progress, the whole of the roofing and rooms have 
been at one time or another under pe grows the work has been so 
ably conducted that the convenience of the travelling public has 
not been in the slightest degree interrupted. The work was com- 
pleted on Friday morning, and the station now presents a light 
and most pleasing appearance.—Bedford Mercury. 

THE Maenclochog Railway was opened on Tuesday, the 19th 
September. The line commences atthe Clynderwen station of the 
Great Western Railway, and passes through a most interesting dis- 
trict in Pembrokeshire. The length of line from its commence- 
ment to Rosebush is about eight miles and five furlongs, and its 
construction—which has occupied nearly three years—has called 
into exercise considerable engineering skill. The line of country 
between Prescelly and Clynderwen is very — and its ascent 
over, in some instances, very treacherous un The line was 
chiefly designed for the conveyance of the slates and slabs obtained 
at the quarries of Rosebush, the supply of which was restricted 
because of the want of communication. The line of railway runs 
directly to the quarries, and there is no doubt that their pro- 
duce will now find its way in greatly increased quantities to 
various parts of the kingdom, It is intended to run fast coaches 
from Rosebush to Fishguard—a distance of nine miles—by which 
passengers will be conveyed at very reasonable rates. Some of 
the gradients of the line on account of the nature of the country 
are heavy, but the line will be worked with ae of great 
power, and the carriages are provided with Heberlein brakes. 
The line was constructed by Messrs. Jones and Jepson, of Neath, 
who have devoted great attention to the work, the whole of which, 
even to the most minute detail, has been well and carefully done. 

One of the extensions of the North-Eastern Railway is the 
branch now completing which traverses Wensleydale from the 


western terminus of the Bedale and Leyburn branch, and forms a | £326 


junctien at Hawes with the branch diverging for that purpose from 
the Settle and Carlisle line of the Midland. The Wensleydale 
branch was commenced about the beginning of 1874, and its 
estimated cost, accomplished and expectant, is £211,570. Avoiding 
the little town of Leyburn by a long cutting through the limestone 
rock between it and the river Yore, it crosses the main road up the 
dale before reaching the ancient village of Wensley, from which the 
dale derives its name, passes on nearer the foot of the natural 
terrace called Leyburn Shawl by the lead mines and smelting mill 
at Keld Heads—the first station on the branch accommodating the 
mining village as weli as the village of Wensley. It leaves the 
grand hall of Bolton to the south ; after another limestone cutting, 
passes the ruins of Bolton Castle, the second station at Redmire 
serving that village as well as Bolton. Running south-west 
towards Carperby, the third stationisclose to the beautiful, if broken, 
waterfall at A h. Higher up the valley at Askrigg, is the 
last station on the branch for that place and the ancient little 
town of Bainbridge, and crossing the river Yore by an iron girder 
bridge, it reaches the junction station at Hawes, The country 
traversed is not a rich one, industrially considered. Lead mining 
in it seems to have passed its meridian, for the whole output of the 
dale appears not to exceed five hundred tons, the chief mine being 
that at Keld Heads; but it is ible that facilities of transport 
may revive the industry. Wool-combing, flax-dressing, and other 
allied trades carried on some years ago in the dale, seem to have 
died out, except at Hawes; but the agricultural wealth of 
Wensleydale has of late years been greatly developed, and its herds 
are notable, The district, also, is rich in natural advantages—in 
beautiful scenery, in many magnificent views, and in romantic 
historical associations. Thus, the new line will probably derive 
more advantage from the nger and cattle traffic than from 
goods or minerals, and whilst they will be probably a fair through 
traffic between the eastern and western railway systems of ‘the 
North, of which it forms a connecting link, it is probable that one 
of the chief sources of traffic will be that drawn to it by the desire to 
see its natural beauties. The length of the line, it may be stated, 
is close upon seventeen miles. The four stations are neat and 
commodious ones, built of local greystone, and tolerably con- 
veniently placed for a population not dense. The engineering 
obstacles have not been very numerous, The bridges are, as might 
have been expected from the nature of the county, very numerous, 
but not of a character to need special note, the chief being the one 
crossing the river, to which reference has been made. Two of the 
cuttings through limestone rock and boulder clay are of some 
extent, the first causing the excavation of some fifty thousand 
yards of rock, and the second, 22ft. deep, extending for half a 
mile, and demanding the excavation of between fifty and sixty 
thousand yards. A long retaining wall has also been necessary 
near Aysgarth. The contractors for the new line have been 
Messrs. Gibbs and Son, and the engineers, Mr. Bevan and Mr. 
Riddell. The line is single, but the bridges nnd other works have 
been constructed to allow of after duplication, if necessary, The 
opening of the line is anticipated this year. 








NOTES AND MEMORANDA. 

Tue bath usually employed for im ig the colour of fine gold 
to je and salen Seen Sal of ee alkaline nitrate and 
common salt, to which is added some acid sulphate, like alum, or 
ferric oxide, so that a dilute aqua regia is produced. R. Wagner 
attempted to substitute dilute aqua regia, but without success. 
He accomplished his object, however, by using a solution of one 


gramme of bromine and twenty-five grammes calcic bromide—or 


thirty grammes potassic bromide—in one litre of water. The 
articles are left in the bath three to five minutes, then removed 
and rinsed with clean water. Alloys of silver and gold are to be 
rinsed with a solution of sodic hyposulphite. 

Tue following details are given of the utilisation of raw lignite 
in the blast furnaces in Styria:—In 1874 the furnaces of the Styrian 
Eisenindustrie Company were daily rom 800 cwt. dark gray 
Bossemer pig, from ores containin, 
ewt. of iroa the consumption of coke was 150 lb., and of limestone 
301b., the temperature of blast about 400 deg. Cent. The coke 
burden was 30 cwt., ing 40 to 42 cwt. ore. The furnace 
pos: six tuyeres of 3in. eter, and the pressure of blast 
was about 241b, In April, 1875, the manager had been able to 
replace 50 per cent. of the coke by raw lignite, He considers as 
essential to the success of this c an increased pressure of blast, 
an increased temperature of hot blast, and the ore being in pieces 
and not in dust. 

THE following extract from a Nevada newspaper appears in the 
New York Army and Navy Journal :—‘* While in this (Virginia 
city Lieut. Wheeler called on I. E. James, the well-known civi 
and mining engineer. In the course of the conversation Lieut. 
Wheeler referred to a certain section of Lower California in which 
Mr. James made surveys in 1873 for a certain purpose. In making 
these surveys, Mr. James mapped a large area of country. Lieut. 
Wheeler had one of James’ maps with him while in that region 
this summer. On the map was marked a large lake—a lake one 
hundred and fifty square milesin extent. All that Lieut. Wheeler 
found of this lake was a small pond. The indications are that in 
one or two years this will have disappeared. The lake that is thus 
rapidly becoming extinct is situated between Signal Mountain, 
Cocopah range, and the Coast Range Mountains. Mr. James found 
the lake very shallow about the shores, it being not more than a 
foot in depth one hundred feet from the shore: Mr. James filled 
a canteen with water from the lake and brought it home with him. 
He found it to be a saturated solution of salt. In drying up, the 
waters of the lake have left a large deposit of salt,” 

THE following note on the cause of discrepancies in the estima- 
tion of silver in pig lead, by Dr. Paul Schweitzer, is interesting : — 
I had occasion, he says, some years since, to determine the silver 
in a Jot of bullion lead from one of the Western States, and took 
two samples for this purpose from a kettle which contained about 


10 tons of melted metal. The mean of the two assays indicated 81°62 
ounces of silver, inclusive of 0°36 ounces of gold, to the ton of 


lead, while other parties who assayed it at the same time, but took 


their samples from one or more slabs cut out of the middle of the 
pigs, reported somewhat less, Thinking it not at all unlikely that 
there might be a difference in the composition of the metal derived 
from different parts of the pig, I cupelled seventeen samples, each 
weighing about fifteen grammes, and taken from a pig of about 
eighty-five pounds in weight, under as nearly uniform conditions 


as { could obtain, and found figures which clearly prove the exist 
ence of such difference. The silver collects in larger quantity on 


the outside than in the interior of the pig, in greater proportion on 


the upper than on the lower side, and in fact more in all those 
parts which solidify before the rest of the metal, which contains 
them correspondingly less, 

More than nine-tenths in value of the ——- in the year 1875 
of the produce of the United Kingdom was shipped at twelve ports. 


From London went merchandise of the value of £57,923,927 ; from 


Liverpool, £79,460,771; from Hull, £23,273,231; from Grimsby, 
£10,149,580; from Glasgow, £9,128,372; from Southampton, 
£8,652,933 ; from Newcastle, £4,882,433 ; from Leith, £3,848,466 ; 
from Cardiff, £2,837,747 ; from Harwich, £2,806,149 ; from Hartle- 
pool, £2,484,648 ; from Folkestone, £2,253,678. These amounts 
together exceed £207,000,000 of the £223,465,963, which is the 
total value of the British and Irish produce exported in the year. 
Liverpool takes the lead in its vast exports of cotton, linen, and 
woollen goods, «nd the exports of coal materially raise the totals 
at Newcastle and Cardiff. The twelve principal ports of entry for 
imports of foreign and colonial merchandise are not exactly the 
same as the chief ports of departure above named. The imports 
into the port of London in 1875 reached the value of £135,102,452; 
Liverpool, £105,095,188; Hull, £18,456,334; Folkestone, £11,822,742; 
ae £9,236,460; Glasgow, £8,987,005 ; Leith, £8,084,081; 
Bristol, £6,911,963 ; Newhaven, £6,143,741 ; Greenock, £5,869,997; 
Dover, £5,409, 04: 

000,000, and constitute nearly nine-tenths of the £373,939,577; 
the total value of the imports of merchandise into the Unite 
Kingdom in the year. That total was never before equalled in any 
year, and the value of the exports of British produce in 1875 was 
never exceeded or equalled, except in the three years next pre- 
ceding 1875. The imports of the year comprised articles of the 
value of £139,047,488, wen | in araw state and to be used in manu- 
facture ; articles parti manufactured, of the value of 
£28,568,206 ; articles wholly manufactured, of the value of 
£39,552,176 ; articles of food, of the value of £162,274,950, or ten 
millions more than in the preceding year; and other miscellaneous 
articles, £4,496,697. 


Some valuable experiments have been made with petroleum oil 


by Mr. H. B, Cornwall, who has read a paper upon this subject at 


a recent meeting of the American Chemical Society. A report of 


this paper is given in the American Chemist for June last. From 
these experiments the following conclusions may be drawn :— 
1. The naphthas distilled were comparatively heavy, 59 deg. to 


64 deg. B., technically known as benzines, 2, The removal of 
about 10 per cent. of these naphthas from an average unsafe oil 


raised the flashing point 2‘27 deg., and the burning point 1°6 deg. F. 
for each per cent. removed ; the addition of the same proportion 
of naphtha of equal specific gravity lowered the flashing point in 


very nearly the same ratio, 3. A paying amount of a light 
naphtha, above 70 deg. B., could not be added to even a very high 


grade oil without making it conspicuously bad, while as much as 
10 per cent. of a heavier naphtha—benzine—of 65 deg. B. could 
be added to an oil of little above 100 deg. F. flashing test, and 
make it no worse than much of the oil now in the market. 
4, When a small amount of naphtha of above 70 deg. B. is added 
to a good oil the flashing point is lowered much more rapidly than 
the burning point ; if the oil is of very high grade and the naphtha 
moderately heavy, 65 deg. B., the burning point of the oil is 
lowered almost as rapidly as the flashing point ; while the addition 
of anaphtha of 65 <6. B. to a moderately good oil, flashing at 
104 deg. F., lowers the flashing ‘+ 35 to 40 per cent. more 
ray wed than the burning point. 5, The burning point is not a 
reliable test of the safety of an oil, since oils, when spilled, will 
ignite instantly on the approach of a flame, when heated a degree 
or two above their flashing point, even although the burning point 
is 10 deg. or 20 deg. F. higher. This fact has been so often hows 
to be true, and especially in the earlier volumes of the American 
Chemist, that it seems scarcely necessary to repeat it. 6. Experi- 
ments show that an oil flashing at 86 deg. and burning at 
107 deg. F., can be made to flash at 100 deg. F. by removing 6 or 
7 per cent. by distillation. This corresponds nearly with the 
estimate furnished to Mr. Cornwall by Mr. H. N. ers (Charles 
Pratt and Oo., refiners),that ave petroleum yielding 75 per 
cent. of 110 deg. F. “‘fire test”—burning test—oil, would pro- 
bably yield re? ae cent. of 100 deg, ‘flash ” oil; in other words, 
8 per cent. the 100 deg. “‘ fire test” oil would have to be 
removed to make a 100 deg. “flash” oil. The average flashing 

int of eight oils given in Dr, Chandler’s report as burning at 
10 deg. F. was 89 deg. 


to 50 per cent. iron. Per 


2; Newcastle, £5,151,115. The sums together exceed 


d 





MISCELLANEA. 


Tue death is announced of Mr, Thomas Baker, C.B., late Chief 
Inspector of Machinery at Chatham Dockyard. He died at his 
residence, Lewisham ‘Fiigh-road, New Oross, on Friday, in his sixty- 
ninth year. Mr, Baker was made a Companion of the Bath’in 
1869, in recognition of his services, He was also a Knight of the 
Legion of Honour, and of the 5th class of the Turkish order of the 
Medjidie. He retired from the service in 1866, 


TuE Brazilian ironclad Independenzia was to have been floated 
out of dock at Woolwich on Saturday afternoon, but the tide did 
not prove so favourable as was expected, and the attempt was 
deferred until the next spring tides. The ship has been in the 
dockyard under repair for a year and nine months, and she is now 
stated to be thoroughly sound, and none the worse for the strain 
she underwent during her long detention on the launching ways at 
Blackwall. 

THE shareholders of the Eastern Telegraph Company met on 
Monday under the presidency of Mr. Pender, M.P., and, after a 
long discussion, p almost unanimously a resolution sanction- 
ing a convention with the French Government to lay a cable 
between France and Algeria, and also a wire through France from 
Marseilles to Havre. It is estimated that the new cable will cost 
£100,000, and that the net traffic receipts will amount to £8000 a 
year, equivalent to 8 per cent. upon the expenditure. 

A TRIAL trip has been made over the new Australian line, the 
Deniligan and Moama Railroad, at a speed of thirty miles per hour. 
Mr. Green, C.E., of the Victorian Government Railways, who 
recently inspected the line, came to the conclusion that sixty miles 
per hour could be run over it with safety. The length of the line 
is forty-five miles, and its cost thus far has been something under 
£120,000, that amount including stations, officers’ dwellings, a 
temporary bridge over the Murray, rolling stock, &c. Additional 
rolling stock and some more station buildings are expected, 
however, to carry'the capital account to £135,000 before the close 
of the first year’s traffic. 

THE Lords of the Admiralty have granted a boon to the men 
employed in the royal dockyard and victualling de ents which 
has created the greatest satisfaction. Their lordships have ordered 
that upon the death of any man employed in the naval establish- 
ments after twenty years’ service and upwards his full pay for the 
whole time he may have been ill will be paid to his widow or 
orphans. Should his death have been the result of an accident in 
the service, and in case he received apart | while incapacitated, 
the remaining half of his pay will be paid to those entitled to 
receive it. Hitherto the widow and orphans have received 
nothing. ; 

THE Dublin papers report a serious burst in the Vartry pipe, 
about a half a mile from Enniskerry. The pipe passes under the 
river which flows between Enniskerry and Bray, and the burst has 
taken place right in the centre of the stream, a troublesome place 
to get at by reason of the swollen condition of the river. 
stones were driven aside, and the water issued from the pipe in 

at volumes, considerably adding to the size of the stream. On 
Wednesday the pipe was uncovered at both sides of the river, and 
half the Knniskerry road was cut across. Great energy is bein 
displayed to grapple with this, perhaps the most serious of a 
bursts which has yet happened to the pipe. The Enniskerry river 
is the largest stream under which the Vartry pipe passes on its 
way to Dublin from Roundwood. If heavy. heats corae, there is 
reason to fear that Dublin will be short of water. 


ACTIVE preparations are now in progress for the construction of 
the Hudson river tunnel on the Jersey shore. The entrance to 
the tunnel is located on Jersey-avenue, near Fifteenth-street, and 
the excavation will be carried in a north-easterly direction, termi- 
nating in Washington-square, New York. The tunnel will be two 
miles in length, and it is calculated the cars will pass through it in 
three minutes. The road bed will be 23ft. in width. The shaft at 
the foot of Fifteenth-street, Jersey City, is 100ft. in circumference, 
and the brick wall is 3ft. 4in. thick. The shaft has been sunk to 
the depth of 20ft., and will be further excavated to the depth of 
62ft., when the excavation beneath the river will be commenced. 
The machinery for the work is now in position, and the excavation 
of the shaft is nearly completed. The eastern grade of the tunnel 
is 2ft. in 100ft., descending from Jersey City, then ascendin 
on the New York side 2ft. in 100ft. As soon as the shaft is sun 
to the required depth, a few feet will be excavated in the tunnel, 
when an iron cylinder with hinged doors will be inserted so that 
the labourers can proceed with the work. Compressed air will be 
forced from the surface into the cavity. Very little blast will be 
necessary, the first vein of rock being 1100ft. from the New York 
side, and the rock is soft. The depth of earth over the masonry 
will not be less in any part than 35ft., so that no injury can occur 
from the anchorage of vessels. The cost of this stupendous enter- 
prise will be 15,000,000 dols., of which 10,000,000 dois. has been 
already subscribed. 

Says the Springfield, Mass,, Republican: It is rather remarkable 
that the prize of 100,000 dols. offered by the State of New York 
for the application of steam to canals, has utterly failed to bring 
out a practicable device, while the Belgian cable-towing system, 
which was specially excluded from petition for the prize, is in 
successful operation on the canal. The State awarded 50,000 dols. to 
the Baxter system, but the company which undertook to introduce 
that system has become bankrupt, and its effects have been sold 
under the hammer, The failure was inevitable, from the fact that 
it costs more to apply the system to a canal barge than it would to 
build a new boat, thus doubling the first cost of the craft. On 
the other hand, the Belgian cable-towing system has been in suc- 





cessful operation between Middleport and Buffalo, forty-two miles, © 


for several weeks, Since the middle of June, two tow-boats have 
towed 250 barges with their cargoes, averaging 200 tons of coal 
each, against a strong current, without injury to the canal and 
with satisfaction to the boatmen. On the 9th of July, seven 
boats, with 1500 tons of coal, were towed against a three mile 
current from Tonawanda to Buffalo at three times the speed of 
double the usual animal power. One boat consumes a ton of coal 
in twenty-four hours, and can be operated at an expense of 25 dols. 
for that time, The charge to boatmen is the same as for horse- 
power, but the speed is two or three times as great, Altogether, 
we do not see why this system does not achieve all that can 
be asked for in the application of steam to canals, 


THE destruction of oil by lightning this year, says Stowell’s 
Petrolewm Keporter, has been remarkable, amounting to 242,412 
bbl, from January 1st to July 31st of this year, or rather 
from April to August; there were no fires from this cause 
in January, February, or March, two in April, none in 
May, four in June, and five in July. It is scarcely necessary to 
inform our readers that the oil destroyed is in closed-top iron tanks, 
and the lightning striking these, explodes the gas that collects in 
the space above the oil, scatters the oil, and sets it on fire, and in 
this way often communicates to other tanks in the immediate 
vicinity. The theory most commonly received in the oil regions of 
the cause of such frequent lightning “‘ strikes” is that the he 
which, it is well known, is continuously escaping from the oil in 
these tanks, rises to some distance above the tanks, acts as a con- 
ductor, attracts the lightning and the damage is done. One pecu- 
liar feature in the history of these accidents is, so far as we have 
been able to learn, no iron-top tank has been struck, but in eve 
case wooden-top ones. Special inquiries have been made on this 
point, with the uniform result given, So far, attempts to protect 
tanks with lightning rods have been failures; at Dilks station a 
number of rods, supposed to be ample protection, were placed 
about the tanks, but they were no protection against this summer’s 
bolts. It may be interesting to those not acquainted with the oil 
business to state that in case of losses occurring in this way all the 
oil in the pipe line to which the tanks belong is assessed pro rata 
for the loss; that is, the law of “‘ general average, so well known 
in marine law, is applied in this case. 
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VERTICAL ENGINE AND BOILER. 


MESSRS. E, R. AND F. TURNER, ENGINEERS, IPSWICH. 


Intheaccompanying engraving 
we illustrate a very handsome 
combined vertical engine and 
boiler, constructed by Messrs. 
E. R. and F. Turner, of Ipswich. 
An engine almost precisely iden- 
tical, and the first one made by 
the firm, was shown at Birming- 
ham last July, when we com- 
mented — it in favourable 
terms. The engraving is practi- 
cally fully explanatory, so that 
little description is requisite. 
The dimensions of the engine are 
about the same as those adopted 
for portable engines of the same 
nominal power. One of the 
most noteworthy features about 
the engine is the extremely neat 
arrangement of the governor, 
which is completely enclosed in 
a polished cast iron ball, shown 
in section in our engraving. 

All the proportions of the 
engine have been carefully 
studied, and the diagram will, as 
a whole, repay inspection. It is 
hardly necessary to add that 
the finish of the machine is 
everything that can be desired. 
We believe we are correct in 
stating that this is the first 
vertica) engine and boiler com- 
bined made by Messrs. Turner 
as a speciality, and the circum- 
stance that so influential a firm 
should adopt this system affords 
additional evidence as to its 
growing popularity. 

It is a remarkable fact in 
mechanical engineering that very 
few years have elapsed since 
vertical engines aud boilers com- 
bined were regarded as the most 
imperfect combination of ma- 
chinery in the market, whereas 
at the present moment the sale 
of such engines is enormous, 
and on the Continent they 
appear to be specially appre- 
ciated. No engines or boilers 
have received more attention cf 
late years, and the consequence 
is that in finish, safety, economy 
of fuel, and moderate price, they 
compare favourably with any 
other form of steam machinery, 
while the vertical system pos- 
sesses above all others, the great 
advautage that it occupies less 
room than its ,rivals. The im- 
portance of this consideration is 
gradually forcing itself on the 
attention of users of steam 
power in our manufacturing 
districts. As much money is 
sometimes spent in obtaining 
land on which to put up engines 
and boilers of the usual type as 
would pay for the entire 
machinery if the vertical system 
were adopted. And we find 
manufacturers driven to their 
wit’s end for power because 
they think they lack room for 
another boiler, who have all the 
time vacant corners in which a 
vertical boiler of 40 or 50 horse- 
power could be placed without 
the least difficulty. The efforts 
of such firms as Messrs. Turner 
will do much to dispel the pre- 
judice which has hitherto 
existed against a system which has so much to recom- 
mend it. 














THE STRENGTH OF CAST IRON FITTING 
BLOCKS. 

Cast iron fitting blocks are used freely by boiler makers 
under the impression that such blocks while of small diameter 
compensate for the weakness caused by the hole which the block 
goes over. There is, however, reason to believe that this 








impression is erroneous, and Mr. Fletcher, of the Manchester , 


Steam Users’ Association, deprecates the use of such blocks very 
strongly. 
In our impression for March 24th, 1876, we referred at con- 


siderable length to the experiments carried out by Mr. Fletcher | 


with a boiler specially constructed for experimental purposes b 
Mr. Beeley, of Manchester, and we illustrated the boiler in 
question. In all eleven bursting tests were applied up to last 
March in order to ascertain the weakest portions. 
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In the accompanying engraving we illustrate from a photo- 
graph the fracture of a cast iron mouthpiece or fitting block at 
the base of a 6in. steam stop valve. The casting was very good 
and sound. The pressure was 275lb.on the square inch. The 
plates of the 7ft. boiler shell were ,4 thick, double riveted, 
and carried 342 lb. before giving way. It is evident from this 
that the cast iron fitting piece did not compensate for the loss of 
strength in the plate caused by cutting a 6in. hole in it. A 
point worth notice in cutting holes in boiler shells has never 
received the attention which it deserves. These holes are very 
frequently left ragged at the edge, and if closely examined, it 
will be found that minute cracks radiate from them into the 
plate. The weakening influence of such cracks, however small 
and short, is well understood. In all cases the edges of holes in 
boilers should be cut off clean and sharp, and the general use 
of some modification of the rose cutter which would smooth off 
holes up to 6in. in diameter would be a very good thing. 








| ADAMS’ SAFETY VALVES. 


| Amonc all the various safety valves that have been produced 
| within recent years none perhaps has attained so much popu- 
| larity as that invented by Mr. Thomas Adams, of the works of the 
| Ant and the Bee, West Gorton, Manchester. Much of the favour 
which the valve enjoys is due no doubt to the fact that Mr. 
MacFarlane Gray, of the Board of ‘rade, is always willing to 
pass it when fitted to marine boilers. The consequence of this 
adoption by the Board of Trade is that it has now been fitted to 
the boilers of the Peninsular and Oriental Company’s boats. The 
Cunard, the Guion line, and the Royal Mail Company have also 
adopted it for almost all their steamers. Private firms have 
followed suit, and, thanks to the favour of the Board of Trade 
officials and the inherent excellence of the valve, it is probable 
| that in a little time all steamships carrying passengers will be 
| fitted with it. 
We show the valve in its original form, Fig. 1, and its latest 
form, Fig. 2, In Fig. 1 A B is the seating bolted to the boiler; P is 


a species of ornamental hood secured by the pins on top; these 
pins can be locked to prevent access to the valve; C* is a casing 
inclosing C, a second casing in which is fixed the spring loading 
the valve, which bears on the collar W. 


Fis. 1. 
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HALF SECTIONAL PLAN THROUGH VALVE 


The peculiarity of the valve consists in the grooved seat V 
made in the valve, an] the effect of this is that the area of the 
valve is practically augmented at the moment the valve lifts. 


Fic. 2. 





The result is that the valve will blow off to its maximum — 
city with an increase of but 2b. or 3 lb. pressure in the boiler, 





and will close dead tight the moment the pressure falls a couple 
of pounds below that to which the valve is loaded. 
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used, the terminal pressure in the cylinder wiil be about the same, 
or somewhere between 7 lb, and 10 lb. Now except by admitting 
that a very much larger quantity of steam enters the cylinder during 
admission than is represented by the capacity of the cylinder up 
to the point of cut off, this fact is impossible of explanation. 
The new steam enters the cylinder, which is at a temperature 
at least as low az that of the steam at the termination of the pre- 
vious stroke, and until the cylinder and piston are heated up to the 
temperature of the new steam, steam is condensed, and as the 
temperature of the water so formed is nearly that of the new steam 
by the time cut off is effected, sufficient of it is re-evaporated as the 
pressure falls during expansion, to give rise to the steam which pre- 
sents itself at the termination of the stroke at a pressure otherwise 
wholly without explanation. The quantity of steam thus condensed 
at the commencement of the ae will be greater or less as the 
range of expansion is so, and will be self-correcting until the amount 
of heat supplied by excess of steam is equal to the heat lost by 
refrigeration due to expansion. As steam is not and never can be 
used in non-conducting cylinders, there is a point beyond which the 
gain attending the application of its expansive force is counter- 
acted by the loss of heat necessary to restore the cylinder to the 
temperature of the initial steam after it has been reduced in the 
previous stroke to that of the terminal steam. In what precedes I 
have given the maximum range of expansion between two pressures 
that could be used with a non-conducting cylinder, but it remains 
yet to be ascertained what is the maximum economic range con- 
widered with reference to fall of temperature in a cylinder of 
ordinary material, or to what extent this limit will reduce that 
of the range of expansion as previously given. With an initial 
pressure of 75 lb. and a terminal pressure of 10lb., the new steam 
at each stroke enters a cylinder 114 deg. below its own temperature, 
ever if it is assumed that the condenser has no cooling effect on the 
cylinder, so that it is a question whether the loss of the steam 

uired to restore this 114 deg. to the cylinder does not greatly 
nullify the gain supposed to attend such ranges of expansion. 
The experiments with the machinery of the U.S. steamship Galla- 
tin prove that it does, for, taking one illustration from many, it 
was found that with a boiler pressure of 86 Ib., and a ratio of ex- 
pansion of 7°78, the consumption of steam was 25°03 lb., while with 
even a less boiler pressure, viz. 78'75 lb., and the range of expansion 
reduced to 4°46, the consumption of steam was reduced to 2435 lb. 
Thus the gain which should attend the use of the higher pressure 
steam was more than nullified by the large range of expansion 
adopted. The relation between gain by expansion and loss by 
refrigeration which attends it, requires experiment to determine ; 
it cannot be calculated, because the distance of the isothermal 
couche from the cylinder and piston surfaces cannot be estimated 
except by rude approximations, 

A few words now in reply to the correspondence since my last 
letter, and first with reference to that of Mr. Longridge. There 
are only one or two points, besides those already touched upon 
in the foregoing, that call for any remark: First, with reference to 
the water mechanically suspended in and carried by the steam to 
the engine ; this is a point of much importance, and undoubtedly 
the loss from this cause is often very considerable. But although 
M. E. Cornut, chief engineer of the association referred to by Mr. 
Longridge, found, in the experiments quoted, that the loss under 
this head was as much as 12°] per cent., it has been found in some 
instances by Hirn to be very much less, and by Professor Thurston 
as low as 4 per cent. This carriage of water by steam may be 
looked upon as a mild form of priming, and probably will be greater 
with any one boiler as the quantity of steam drawn from it is 
greater, and will be greatest in boilers too small for their work, or 
which have limited steam spaces. With reference to loss by clear- 
ance spaces, when this has been fully allowed for, the waste by 
the engine has not been very much reduced, and as a ratio of 
expansion ef 10 is very uncommon, clearance space amounting 
to as much as 1 per cent. of the capacity seldom entails a loss of 
10 per cent. Badly designed nor worn-out engines, or engines out 
of repair, are not being here at all considered; and as properly 
designed and well-made pistons may be, and often are, almost per- 
fectly steam-tight, the loss by pistons not so made, or by badly 
bored cylinders must not be considered. 

With reference to Mr. Northcott’s letter, a reader might be led to 
imagine that the subject of steam engine economy wasa thoroughly 
settled one, and indeed, that the requirements of theory were con- 
tinually realised in practice. No indicator diagram affords a true 
measure of the steam supplied by the boiler to the engine from 
which the cardis taken ; it only in reality gives us the pressure 
and its fluctuations throughout a stroke, from which may be 
deduced, though not with exactness, several other quantities. 
The diagram will show how much steam, if any, has been produced 
by re-evaporation, but it tells nothing as to the quantity of steam 
that has really been admitted up to the point of cut-off, and, 
therefore, nothing as to the quantity not re-evaporated of that 
which was condensed at the commencement of the stroke in heat- 
ing 7 the cylinder and piston, &c. In the paragraph marked (1) 
Mr. Northcott says, ‘* that whatever the ratio of expansion... . 
the quantity of steam used may be practically identieal with the 
calculated quantity.” Although the two quantities may be practi- 
cally identical, they never are, and with reference to ‘‘ the expan- 
sion curve,” it must be remembered that it is only obtained by the 
consumption of a quantity of steam much in excess of, and “‘ not 
identical with the calcu'ated quantity.” When taken in connection 


with the words, “‘ whatever the ratio of expansion,” this state- 
ment is less admissible, for, generally speaking, the higher the 
ratio of expansion the great-r is the difference between the 


quantities actually and theoretically required ; and in his caleula- 
tion at the latter part of his letter, Mr. Northcott has put (with 
75 lb. steam and a four-fold expansion) the latter quantity as 
1517 Ib., while he further states that he should expect an un- 
jacketed engine to use 24 1b., so that he expects a difference of 51 
per cent. between practice and his own calculation. In (3) it is 
stated that “a final pressure less than that given by Boyle’s law is 
seldom met with in practice ;” this is true for reasons herein 
already given. It is suggested too that I have “‘Jost sight of the 
fact that heat abstracted by the metal of the cylinder from the 
entering steam... . is wholly returned to the steam during 
expansion and exhaust.” As I have in both my previous letters 
said that the quantity of heat in the cylinder is only the same at 
the end of the stroke as at the point of cut-off, it seems difficult 
to understand that the fact has been “lost sight of.” The 
remainder of this paragraph is simply in confirmation of what I 
have expressed, except that, as though for the purpose of bearing 
out the suggestion as to the insufficiency of my figures, the steam 
consumed in the performance of work is added to that theoretical] 
required per capacity of cylinder, making the latter appear moe | 
greater, because I have separated the two quantities in the usual 
manner, afterwards crediting the engine with both, thus placing 
the several items so that they may be read off at a glance (col. 3, 
ENGINEER June 30, p. 483). 

In reply to Mr. West, I have only to repeat that, according to 
experiment and the formula in common use, viz. : , 

Log. T2 = (log. R X *408) + log. T;, 


R being the ratio of expansion or compression ( ns ) four 
2 


volumes of air at 60 deg. compressed into one volume will have a 
final temperature of 45 deg., and if the pressure at this tempera- 
ture and volume be 1031b. per square inch, and the one volume be 
allowed to re-expand to atmospheric pressure, the temperature 
will fail again to 60 deg., or through a range of 396 deg. What 
Mr. West means when he says that one volume of air at a pressure 
of 1051b. per square inch will not expand at all, can only be known 





to himself. I have omitted ‘‘the condition that the tem 

must remain unaltered,” because, under the conditions, the -tem- 
ture changes, and as the volume of air was increased fourfold, 

Tat neglect to observe the condition that the ‘‘ volume must be 

it. 


= © constan 

must remark, however, that further discussion on the relations 
of P, T, and V of air will not help to arrive at an explanation of 
the difference between the actual consumption of steam by engines 
and their calculated requirements. It has only been alluded to as 
an illustration of what may take place in the cylinder of a steam 
engine, though in a less degree than with air expanding through 
imilar ranges. W. Worsy BEavmont. 

Westminster, Oct. 7th. 





A NEW FORM OF AIR PUMP. 
Sir,—Reading Mr. Brownlee’s description of his experiments 
with water flowing through a nozzle with a diverging outlet, 
in THE ENGINEER of 9th June and 16th June last, a useful 
application of the principle involved has 
occurred to me in obtaining a vacuum (—) 
up to 29°6in. of mercury for assisting 
tration, for pneumatic experiments, 
and other kindred purposes in the 
laboratory or lecture room. In Mr. 
Brownlee’s experiments he used a metal 
tube contracted near the middle of its 
length, at which point a smal] tube 
communicating with a vacuum gauge 
entered it, and water at various pressures 
was forced through the contracted tube. 
With the results detailed in this paper, 
one of which was that when water of a 
pressure due toa head of 6°5ft. flowed 
through it, a vacuum of 29°6in. of mer- 
cury was shown to exist at the point 
of entry of the vacuum tube. The 
requisite head of water is therefore 
always attainable from the tank supply- 
ing any laboratory, and the air pump 
is easily constructed from glass tubing 
in the following manner :—A piece of 
glass quill tubing about 8in. long is 
drawn out until its internal diameter is 
about ,;in., and cut through at its 
narrowest part. A wide tube about 
4in. long is taken and corks fitted to 
each end, and the two nozzles formed 
on the quill tubing passed through the 
corks and brought close together oppo- 
site to each other in the larger tube; a = 
second piece of quill tubing is passed 
through one of the corks to bring the 
air from the apparatus to be exhausted. 
One tube is then connected with a water aoa 
tap, when the water rushes through the <7 
first nozzle into the second, which is so adjusted as to prevent any 
splashing ; the corks are then sealed over and made air-tight. This 
application may not be new, but I am at present only aware of air 
being pumped by water on the principle of the Sprengel pump, in 
which the column of water below the point of entry of the air that 
produces the vacuum, and not the fast moving water in the 
diverging nozzle. J. M. SEABROKE. 
Rugby, October 2nd. 
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THE THUNDERER, 

Srr,— Now that the jury have given their verdict on the explo- 
sion of the boiler on board the Thunderer, I hope you will give me 
space to make a few remarks on the adjourned inquest commenced 
on August 2ist. Since I arrived here I have read and studied the 
evidence, and been amused if not instructed. First Mr. Weeks had 
in his log “‘ fires lighted 10.15 a.m., steam up to 15 Ib. 10.50 a.m.”— 
sharp work—then at 11 a.m. Mr. Harding opened the 6in. stop 
valve on one of the boilers to work the capstan engine, for the fire 
was just lighted in the auxiliary boiler ; the anchor was up about 
twelve o’clock, and Mr. Weeks, nor any one else, tells us when 
the steam was up in the auxiliary boiler, but orders were 
given before the ship went on the measured mile that the auxiliary 
valve on the main boiler was to be shut to keep the whole of the 
steam from the main boilers for the main engines; the auxiliary 
engines were to be worked off the auxiliary boiler. I believe the 
person that got this order shut the main stop valve on the boiler 
that exploded, instead of the 6in. stop valve on the opposite boiler. 
Secondly, Wells tells us the steam gauge did not act at all, never 
moved from the time the fires were lighted ; did not indicate any- 
thing when the others showed 5 lb. I have seen no evidence that 
it went round, but that it never started or moved at all until the 
glass was broken. Again, at 1.4 p.m. he tells us the engines were 
making forty revolutions per minute ; the smoke box and fire doors 
shut, and all the stokers doing their duty, i.¢., forcing their fires 
with best Welsh coal ; if so the stop valve must have been shut 
after one o'clock, or the boiler would have burst before 1.13 p.m. 
Further, Wells tell us there was no unnecessary stoker on watch. 
Ocean steamers about the same horse-power and number of 
furnaces as the Thunderer, in the engine department muster 
from fifty to fifty-five, engineers included. Now a full crew for 
the Thunderer should not exceed sixty for the three watches, i.¢., 
eight firemen to each watch, and six coal trimmers, two oilers and 
three engioeers, one for the stokeholes, and one for each pair of 
engines, total 19 x 3 = 57 + 1 store keeper, one deck engineer or 
brakeman, and the chief engineer makes sixty men, and more men 
are sO many unnecessarily exposed in case of accident. If the 
Thunderer’s engines and boiler were in an ocean steamer running 
360 miles a day, burning over 100 tons of Welsh coal per diem, 
more men would not add to the safety or speed of the ship. 
Next comes Mr. Bramwell’s report. Now why should he lecture to 
the sixteen tradesmen of Gosport about how the boiler and engines 
were made, when the scientific jury had all agreed that the con- 
struction of the engines and boiler had nothing to do with the 
matter, except the safety valves were set fast, which caused all the 
mischief? Why not tell them that at once instead of cramming 
them with such information as, ‘‘ In its—the boiler—hinder end is 
placed what is called the combustion, &c.” ‘*‘ The fires being made 
upon the fire-bars!” What has that to do with the safety 
valves sticking? He also tells them screws or ‘‘ screwed stays are 
round.” Then remembering he is speaking to some men who 
are tailors and drapers, he tells them the weights were 
threaded on the valve spindles, &c.; and summing up says, the 
boiler burst ‘‘ because there was a large excess of pressure in the 
boiler immediately preceding the explosion.” y not make it 
simple, and say the boiler burst use there was too much pressure 
inside at the time? He tells them one of the valves did not blow 
off at 60 lb. pressure although twice tried, but when the cap was 
taken off po the end of the valve spindle shaken the valve rose 
freely. Now common sense ought to have whispered, make all 
your safety valves so that the spindles can be shaken when getting 
up steam, and the valves lifted and turned around in their seats. 

ou are no doubt aware that had the Thunderer been a merchant 
ship the Board of Trade would not have passed the boilers to carry 
more than 20 1b. pressure. He tells them that there was no risk if 
the safety valves had been free. I don’t say that there would be 
ap explosion, but there would be a danger of straining the boiler, 
which straining, if often repeated, might even ly cause a 


rupture. 
A celebrated English boiler’engineer, on a visit to America, took a 
a on board a river steamer that had a cylindrical high-pressure 
er carrying 80 1b. steam; he looked at the steam gauge, the dia- 
meter of the boiler, thickness of the plates, &c., and found that our 
of Trade would not pass the boiler when new for more than 
60 lb. Fearing an explosion, he walked forward to the stem of the 
ship; looking up at one of the beams overhead he saw cut deep in 





the wood, ‘‘ In God we trust.” This would be appropriate in the 
stoke-holds of our war ships. 

Further, Mr, Bramwell goes on: “But this is the practice—easing 
the safety valves when the ship is stopped enly—all boiler 
saf ves should be desi so that with rita, een, Papen 
but the safety valves the maximum amount of steam may be gene- 
rated without danger.” If they should be made so, why are they 
not? Or will the small valve remedy the evils? He could not 
tell when the stop valve was closed, but he might have i 
within a few minutes according to the evidence. I am surprised 
that it was a pen to all who witnessed the experiments that 
safety valves sh stick, when no sea-going engineer of any 
experience trusts to the safety valves, but eases them every time 
he slows or stops the engines if the pressure rises to the point they 
are loaded to. Why have so many engineers in the merchant 
service experimented and improved safety valves? Because they 
had proof that the old style was defective. It was stated that the 
safety valves had not been out of their place for three years. Why 
so, when Circular No. 39 says, “‘ prior to all trials, &c., each safety 
valve is to be taken out by the chief engineer of the dockyard, 
&ec.” Ihave tried to find out if there is such a thing as a boiler 
surveyor in our navy. If the chief Ng gad of the dockyard is 
not the man for the new work, and the engineer afloat for the 
old, who is responsible? Next comes Mr. Phillips and his 
contraction theory. Now it is of no importance whether 
the valves expanded or the seats contracted ; for either complaint 
there is but one remedy, i.¢e., make the valve smaller. I have seen 
new valves jam when heated, not because the seats crept in, but 
by the difference of expansion, the seating becoming slightly oval 
while heated. I will not dispute either theory, as we never mea- 
sure less than ,, in marine engineering practice. I am afraid I have 
reached the limit of a letter; if you will allow me space another 
time I will give you an tof a ** visitor’s ” inspection 
of the Thunderer’s boiler, also a supplement to the six recommenda- 
tions of the jury. I see you advocate making experiments on 
screwed stayed surfaces at the expense of the Government. The 
American Government made extensive experiments on this and 
boiler engineering in general at Sandy Hook and I helieve else- 
where. Well I examined a new set of boilers last month made for 
one of their war ships from drawings sent from Washington four 
and a-half months ago; they are four 4-furnaced boilers like the 
Thunderer’s, but with dry bottoms, and no screwed stays used, 
rivet bolts instead, with a ferule between the plates. Thus they 
nome by experience and experiments found this style safer and 

tter. 

Liverpool, Oct. 10th. 








LEAD MINING, 


Srr,—In the midst of the frequent variations in price to which 
other minerals are subject, lead alone continues in steady demand, 
and the price of it, though subject to some slight fluctuations, is 
always remunerative; therefore lead mining ought, if properly 
opera to present a most favourable field for the investment 
of capital. 

The principal lead-bearing districts of agent are Wales, 
Recents and the North of England, and the Isle of Man, the two 
former being mostly in the killas or clay-slate formation, and the 
latter in limestone. Of these Wales probably is the oldest, as 
there are very strong evidences of minerals being sought for even 
before the Roman era, The latter have left undoubted traces of 
their mining enterprise in the counties of Carnarvon, Flint, 
wey eee and Cardigan. 

In less remote times we have trustworthy records of immense 
fortunes amassed by the prosecution of mining in these counties, 
even when all the requisite appliances were of the crudest descrip- 
tion, and when it was impossible to go to any great depth, because 
of the water. 

In the year 1563 letters patent were ranted to Daniel 
Haughselter and Thomas Thurland, granting them all ‘‘ mines 
royal” in Wales, and parts of England. In 1567 a corporation 
was formed under the auspices of lords Leicester, Pembroke, and 
Mountjoy, and called ‘‘The Society for Working the Mines 
Royal.” This company opened up many mines, but finally leased 
them to Sir Hugh Myddleton, who, by judicious management, 
soon reaped enormous profit; from one mine alone, called 
“Cwmsymlog,” he obtained a clear yearly profit of £25,000 for 
many years. Subsequently an Act was passed destroying the 
monopoly by vesting all minerals in the proprietors of the soil. 

In later years the Van mine has gained a well-earned celebrity, 
yielding from £8000 to £9000 per month in mineral, and a net 
annual profit of from £40,000 to £50,000, and yet showing no sign 
of failing. The success of this mine has led to the establishment 
of many others in the vicinity, but so far nore have been so 
successful. Many never had any chance from the first. 

In hilly countries like Waleslodes can easily be found cropping out 
at surface, and prospective mining is rendered easy and inexpensive 
by driving adit levels, either to cross cut the lode or on the course 
of it; but, as a rule, it is not until the lodes have been worked 
below the settled ground or valleys that a really permanently pro- 
ductive mine can be expected. At the same time, when agood course 
a ore has once been properly laid open the money comes back very 

ast, 

It is to be regretted that many of the persons engaged in mining 
matters, either as agents or brokers, are not only reckless but un- 
trustworthy, and ready to foist any scheme on the public. One of 
the sources of disappointment arises frora the system of getting 
hold of old and worked-out mines, or mines which were failures. 
These are re-christened, astonishing reports are published, and 
extraordinary courses of ore are stated to have been left standing 
in the — fathom level. At the present moment there are mines 
being worked in Wales which nothing but a miracle could make pro- 
ductive, which are forced on the public by advertisements and 
circulars, and which under different names have been during the 
last ten years or so floated, liquidated, and re-named half a 
dozen times, and are as hopefully as ever reported week after week 
in the mining papers. 

There are again a class of men who make a living by buying up 
the machinery of a ‘‘scat ball”—i.¢., ruined mine—for a mere 
song, and, having several mining captains in their pay (or worse, 
in their debt), the most flourishing of reports can be manufactured 
at a moment’s notice, frequently without se.ing the mine at all. 
It were better for the public to venture their money in an entirely 
new place than have anything to do with such concerns. Another 
very common bait is to flourish the name of some really successful 
mine which is more or less in the vicinity. Now, nothing is so 
capricious as the metalliferous deposits, and Nature ‘seems very 
chary of putting more than one egg in a basket, and it is very rare 
that two great mines are found (in Wales, at least) adjoining each 
other, and this is where the investing public are led astray and 
risk their money in mining ventures whose only claim is that they 
are situate east, west, north, or south of the “‘ Great So and So 
Mine.” At the same time, it is not to'be denied that mineral lodes 
do continue their course, and can be traced for miles, but they are 
not continuously productive—in fact, productiveness is the excep- 
tion, and most uently due to some interruptions in the lode, 
such as other lodes or joints crossing, or change in the stratum of 
the ground ; and practical miners will prefer a mine situated on a 
parallel lode to a great mine, to mines on the course of the same 
lode. At the present price of lead, which is rather under an 
average, and with a fairly productive mine and good machinery, 
half of the total produce ought to be clear profit, and it is few 
industries or speculations can promise a return like this. At the 
same time, taking into consideration the great uncertainty of 
mining, no mine ought to be valued at more than ten years’ pur- 
chase of the net profits plus the value of the machinery, but in 
many cases ten years’ purchase of the probable profits if successful 
is asked and obtained. Lead mining, if judiciously and honestly 
conducted, is undoubtedly the most secure and most remunerative 
of all mi adventures. Mining must always be a speculation, 
but, taking into consideration the small amount of capital required 
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to develope a good mine, the 
found, at a ring eS 
of a great by w the 
over and over in a few years, w 
can be reduced to a minimum, lead mining may a 
fair and promising field for the investment of capital, and one 
which, now that so many other sources have failed, is — 
long to engage the attention of the public. 8. 

Oct, 4th. 

STICKING OF SAFETY VALVES. 

S1r,—A number of theories have been started to account for the 

sticking of o- weight safety hana to their seats, all of which 





tions of heat and oe lee 
Such inquiry has doubtless brought out more distinctly a number 

points, and suggested several improvements, but it has 
not shown conclusively why such valves stick, or what should be 
done in future to prevent them sticking. I am, however, of 
opinion that the true solution of the problem will be found by an 
investigation of the condition and action of such valves when the 
boilers are not in full use, or when they are out of use altogether. 

As an illustration of my meaning I will take the valves of the 
exploded boiler of the Thunderer, which were of the disc class 
guided by feathers on their under sides and loaded with dead 
weights of some seven hundred pounds each. Nowit is perfectly 
clear that when a boiler is cold and there is pega of steam 
within it to act on the under sides of the valves, the whole of 
these weights must be resisted entirely by the seatings of such 
valves, and it requires but a glance at them to show most clearly 
how little isto their narrow and delicate surfaces are to resist 
such immense weights without receiving injury. The grinding and 

unding effect of such masses upon these seatings, when a vessel 
is under sail only in a heavy sea, or rolling about in harbour with 
fires banked up or out altogether, must be something very consider- 
able, as it must also be even in the case of a vessel under steam 
when plunging about in aheavy storm. Need it be wondered then 
that these delicate valve seatings are found to ‘‘ creep,” ‘‘ distort,” 
** grip the feathers of the valves,” andso on. It seems to me quite 
reasonable that the soft metal of which they are com should 
become compressed and burnished till it moves inwards, the 
direction in which it can move most easily, so as in time to diminish 
sensibly the diameter of the opening, and make it possible for the 
valve within it to stick. 

That such sticking is not of constant occurrence is due mainly 
to the largeamount of freedom generally given to the feather guides, 
and so long as the valves are not interfered with, to the fact that 
the same forces which operate to press the inner surfaces of the 
seatings in upon the feathers sofas to grip them, at the same time 
drive the feathers against such inner ‘aces with sufficient force 
to bed them in them, and so destroy the grip that would otherwise 
be set up. When sticking does, however, occur, it arises ogo 
from one of two causes—-either| the sideway motion of the valve 
has not been sufficiently powerful to counteract the creeping inward 
motion of the seating, and so destroy the grip, or the valve has 
freed itself from such grip, but has been in some way or other turned 
round in its seating so as to bring the feathers into some new 
position where they have not previously freed or loosened them- 
selves, and where they must necessarily be gripped. 

How well this theory applies to the case of the valves of the 
Thunderer is at once seen, when it is considered that for some 
three years her boilers had been out of use, and that during that 
long period her too tightly fitted safety valves, with their loads of 


seven hundred — each, swaying backwards and forwards with 
every motion of tho veseel, had been we but surely burnishin 
or grinding against the delicate edges of their seatings, till at las 


they either seiged fast together, or a grip came upon the feathers 

from which they could not free themselves, and sticking became 

a certainty. W. Payvon, 
Brook Green, October 10th. 





PRELIMINARY EXAMINATION OF PATENTS, 
Sir,—The objection to preliminary examination that I now 
intend to notice is one of paramount importance ; indeed, I think 
it is enough in itself to condemn the system contained in the Lord 
Chancellor’s late bills. I refer to the delay that would inevitably 
be caused to valuable patents for the sake of inquiring into those 
opeestions for patents which would even y be voluntarily 
abandoned. In other words, the consideration of the valuable 
would be postponed to that of the unnecessary. illustration of 
this inherent objection I will refer to the figures contained in the 
Report of the Commissioners of Patents for Invention for last year 
presented to Parliament. The number of applications for letters 
patent was 4561, and the number of patents eventually com- 
pleted and in force was only 3049, thereby showing that 1512 were 
either stopped by the law’ officers or abandoned. But it is well 
known that out of these only an insignificant ber are stopped, 
so that it may be taken that in round numbers about 1500 were 
abandoned, which is nearly in the proportion of one to three. 
Now what would these figures ify on the supposition of the 
existence of such a: preliminary examination as was proposed ? 
They would signify’that the progress of man; valnaiile patents 








through the office would be hindered by the inquiry by the 
examiners into 1500 applications, which, if left alone, would be 
voluntarily abandoned. Such an it of y inquiry 


would prove a serious burden on the shoulders of two examiners 
and four assistant examiners, as proposed to be ‘‘ appointed by the 
Lord Chancellor,” and would consequently involve serious delay 
in the work of the office. These 1500 applications would have to 
be inquired into under tour heads—(1) subject, matter; (2) suffi- 
ciency of specification ; (3) novelty of invention, and (4) frivolity, 
And it must not be supposed that because these 1500 applications 
were eventually abandoned, they were all, or a large proportion 
of them, obviously inferior to those which were completed, or that 
they would have been necessarily rejected after examination. 

Such considerations show us, that even assuming an adequate 
staff of competent eximiners, much unnecessary delay in the 
whole work of the office must result, and that many valuable 
patents must be greatly prejudiced by the delay. It is to be 
remembered, however, that all the security for the compen « 
the examiners was to consist in their appointment by the Lord 
Chancellor, and that the extent and due remuneration of the staff 
was to be limited by ‘‘the consent of the Treasury.” Appoint- 
ments by Lord Chancellors have generally been understood to 
mean appointments of barristers of a conventional length of 
standing, not otherwise over much employed; and the Treasury 
have hitherto shown but little disposition to provide for the 
adequate working of the existing law. Taking into account these 
well-known facts, it is evident that under such a system of 
preliminary examination as that pro , conducted by such an 


agency as would be likely to be employed for the » much 
vexations delay to valuable patents must ensue. Neither would 
there be any security as to the legitimacy of the distinctions 


pe those applications that were accepted and those that were 
rejected. 

‘atentees of experience may be appealed to in evidence of the 
annoyance felt by them when the progress of a valuable patent has 
been delayed by the absorption of the time of a law officer in 
official duties unconnected with patents. Our recent experiences 
also of the practice under ‘‘The Trade Marks Registration Act, 
1875,” is very gti of the annoyances that would result from 
official delays in the Patent-office, where they would be of so much 


greater uence, 
T might enlarge ‘more folly on the inherent dificalties and 





objectionable features involved in such a preliminary examination 
as that adverted to, but I trust that sufficient has been said to show 
the ‘tiness of the objection, and to suggest to patentees the 
great in they have in maintaining the existing law, in prefer- 
ence to that which has been “er agg in substitution for it, in this 
matter of preliminary examination. WILLIAM SPENCE, 

8, ear? 8 spa ames Asso. Inst. C.E. 








ON A NEW VOLTAIC BATTERY BY MESSRS. 
FITZ-GERALD AND MOLLOY.* 
By Mr. C. H. W. Bicas. 


HAvING used the battery about to be described in a varie 
of ways, and always finding it effective and economical, 
thought a short account ee prove interesting. The battery 
has been made in various forms, and in one of its shapes 
especially it differs considerably from those in ordinary use. 
tion takes place by means of a 
secondary current, as this current varies di ly as the 
polarisation, and does not interfere with the primary or working 
current, we get a good constant battery. One form consists of a 
cylindrical glazed earthenware jar, made of various sizes, the 
largest being 12in. to 14in. deep, and 6in. or 8in. diameter. Eight 
or ten carbon plates jin, or lin. wide are fastened by an alloy of 
lead and antimony to a perforated iron ry pow the top of the 
jar, and these form the positive pole of the battery. porous 
earthenware diaphragm is placed in the centre of the large jar and 
contains a piece of zine which forms the negative pole, The 
internal resistance of this cell is only about or 3 of an ohm, 
miiin the a force win} somewhat over he ago 

‘orm, however, adap or general p s is rectangular in shape. 
The cell is divided into two liquid tight compartments by a plate 
of perforated carbon. The perforations are gin. or din. in diameter, 
into which are tightly glued plugs of porous earthenware. The 
number of perforations vary with the size of the cell, but should 
be as numerous as possible, Tne carbor forms the positive pole of 
the cell. The negative pole is a plate of amalgamated zinc, placed 
in one of the divisions of the cell, about two-thirds of the height, 
and alittle narrower than the cell. It is held in its place by means 
of a screw clamp, which also enables connections to be made. A 
binding screw is fastened to the carbon plate, and the cell is com- 
plete. The battery is charged by filling up the zinc compartments 
with dilute Hz SO, (1 to 10) and the other compartment with a 
= oxidising agent. The best oxidant for this purpose is calcic 

ihydro chromate (H2 Ca 2 Or 0,) with sufficient He SO, to com- 
bine with the oxide of calcium and with the uioxide of 
chromium produced when the calcic salt is deoxidised, forming 
sulphate of chromium. It is very er by mixing in 
the proportions 5} oz. of chromate of lime with 4} fluid oz. of 
concentrated H» SO, It is found best to mix the acid and the 
calcic chromate in the cell itself, thus :—Partially fill the cell: with 
water, add the calcic chromate, then the Hz SO, gradually, in 
order to avoid the ill effects which otherwise would be produced by 
the too sudden development of a large quantity of heat. The 
proportions given are to be used for every ee or 3 oz. of Ha SOx 
used in thezinc compartment. In telegraph offices, to obviate the 
use of acid the oxidising fluid should be obtained ready mixed, The 
ogy to be used may be obtained from the following equation ; 

9 Ca 2Cr O,+4 Hz, SO, = CaSO, + Cr3SO; + 5 H2O0+30. 
The three atoms of oxygen oxidise three molecules of hydrogen 
produced by the reaction of Zn and H,S0O,. Thus the battery 
equation is:--3 Zn + He Ca 2 Cr 0, + 7 He 80, = 3 Zn SO. + 
Oa SQ, + Cra 380, + 8 He O. Thegreat advantage of the use of 
calcic dihydro chromate, besides its cheapness when produced in 
large quantities, is the non-crystallisable nature of the sulphates 
formed by the action of the battery. By the use of chromate of 
lime as mentioned, there is absolutely no effect from the generation 
of gas, deleterious or otherwise, so that the use of this oxidant is 
preferable to that of nitric acid (HNO;). Anintense current is 
generated by this form of battery. There is no porous a 
to increase internal resistance—the plugs not being traversed by 
the primary current—and the poles are very near to each other. 
The depolarising or secondary current may thus be explained, 
taking each compartment in turn :—First, in that containing the 
oxidant, any a given off by the carbon plate is at once oxidised 
and rendered ess; carbon alone is exposed. Secondly, in the 
zine compartment, when the cell is working hydrogen is deposited 
on the surface of the carbon plate. This causes a difference of 
potential to be established between the two sides of the carbon 
plate, anda current commences, the cirouit being completed through 
the porous plugs and through the plate itself. By this current the 
hydrogen is oxidised as fast as it appears on the surface of the car- 
bon plate, which is thus wholly kept free from polarisation. Here, 
then, we obtain the maximum electromotive force of carbon and zinc, 
which, so far as I am acquainted, is obtained in no other cell except it 
be the chromic acid cell, and further there is no consumption of zinc 
when the cell is not .working. Absolute perfection, however, is 
unattainable, and although under ordinary conditions the current 
is constant, as will be found if set to work with an external resist- 
ance, if, however, it is short circuited, there is a gradual but slight 
diminution of current at first, after which it remains constant till 
the battery is exhausted. By increasing the number and diminish- 
ing the thickness of the porous plugs, and so decreasing the resist- 


> | ance of the secondary circuit to a minimum, the difference can be 


reduced to any required extent. One of the most interesting 
features of this battery is perhaps the value of the residue after the 
exhaustion of working powers. The soluble residual matter should 
consist, as we have seen, of sulphate of zinc and sulphate of 
chromium, thus: 3Zn So,+ Cre 380, and a quantity of water. The 
separation of these sulphates has not yet been effected. However, 
by treatment in a variety of ways a series of pigments can be 
obtained which ought to be of great value in the arts, By addin 
common salt to the residue we get on boiling chlorides of zinc an 
chromium and sulphate of soda; on cooling the latter crystallises 
out. If to the remainder be added four equivalents of PbO 
for each one of Na Cl—salt— we get oxides of chromium and 
zinc, and oxychoride of lead; which gives pigment, No. 1, shown. 
If carbonate of baryta is added to the crude residue, as shown by 
equation :—3Zn SO, + Cra 380, +6Ba CO;=6Ba SO,+3Zn0 + Cr20; 
+6COx, avery pale n is obtained, chalk may be cautiously added 
instead of baryta, with a somewhat similar result. It seems that a 
good green may be obtained by this means without the use of 
arsenic, and this is on all sides itted to beadesideratum. Asa 

number of experiments extending over a long period have 
been made; and as the investigation is not yet finished, I will 
reserve detailed results for another opportunity. 








PaPER CoLLARs.—Among other curious machines now exhibited 
in the “‘Great Hall of Machines” at Philadelphia is one for the 
manufacture of paper collars, an enormous business in the United 
States, producing no fewer than 200,000,000 collars a year. From 
a roll of thick calendered paper faced with cloth the machine cuts 
the collars in a Lang of cutting-dies, after stamping the stitch- 
pattern and number upon them. Few, if any, collars made 
entirely of paper are now manufactured, the cotton-faced kind 
having driven them from the market, It is estimated that the 
saving in washing from the use of these collars amounts to 6,000,000 
dols, a year. The company which exhibit these machines shows 
in a glass case a collection of all the styles of collars in use for 
twenty-two years since the invention was made, A remarkable 
relic of P ged win fervour is the “ Fort Sumter collar,” with the 


stars and stripes ted in colours on each side. This ‘‘ sweet 
bo | in collars” had, it is stated, an enormous sale in 1861.—Pall 
Mail Gazette. 





* British Association. 





HEALTH AND SEWAGE OF Towns.—A meeting of the Executive 
Committee of the a Arts in connection with this eyo 
has been summoned for 12 o’clock on Tuesday, the 24th inst. ; an 
an invitation has been addressed to the surveyors and medical 
officers of health of the vestries and district boards of works of 
the metropolis, asking them to attend, to meet the committee, 
and confer with them on the house drainage of the metropolis. 

CENTRAL AsIaAN CoTron,—A nem wr “ge sends us the follow- 
ing abstract of a report by M. Brodofsky, which appeared in the 
Golos of the 3rd ult. :—‘‘ Steps are being taken in Russia for the 
improvement of the cotton received from Central Asia. Of the 
50,000 cwt. yearly worked up (in 1871) by Russian manufacturers, 
only 10,000 cwt. are received from Central Asia and Persia, the 
rest coming through Liverpool from America (23,300 cwt.), and 
from India (16,700 cwt.) Central Asia produces now more than 
50,00 cwt., and this production could easily be doubled in a short 
time ; but the Asiatic cotton is little used, as it is imperfectly 
cleaned, and has short fibres. Cleaned in Russia there is a loss of 
25 per cent, of weight, and (taking into account the high cost of 
the transport) of about 14 rouble on the price of a° pood (38 Ib). 
The imperfect cleaning of the cotton is due, of course, to the 
primitiveness of the methods used in Asia, As to the shortness of 
the fibres, M. Brodofsky, who was sent to America with the special 
purpose of studying the subject, supposes that it is not due ex- 
clusively, as asserted until now, to climatic conditions, but mainly 
to the circumstance that: the cotton tree cultivated in Asia 
wea, sr herbaceum, G. indicum) is a botanical species different 

rom those cultivated in America (G. Barbadense, which gives the 
best upland’s kinds of cotton, as Mobile, New Orleans, &c., and 
G. arboreum, which gives the Sea Island kind). As to the last 
species, which produces the most highly-prized cotton, experiments 
of its culture in Turkistan have already proved unsuccessful, the 
thread received being long and silky, but too feeble. It appears, 
however, highly probable, from the comparison of the climates of 
the central parts of Texas and of Turkistan, that the G, Barbadense 
can be profitably cultivated in Central Asia, if certain measures 
are taken to ameliorate the culture. The Society of Friends of 
Natural Science in Moscow had, therefore, elaborated a plan of an 
exemplary form, for the culture, united with a station for the 
cleaning of the Bokhara cotton by American methods, and this 
was much patronised by General Kaufmann. But work having 
been postponed owing to a want of funds, a private society has been 
founded, with a capital of 300,000 roubles, for the encouragement 
of the cotton trade in Turkistan on a large scale. The society has 
already received a plot of land of 103,200 acres, and has purchased 
6880 acres of artificially-watered land for its farm. ‘ The cleaning 
engines, which have already proven during preliminary essays to 
be the most useful for the Asiatic cctton, will be received from 
America during this autumn, together with seeds of the @. 
Barbadense.—Times. 


THE NEw YORK AND BROOKLYN BrincE.—The first permanent 
wire of the Brooklyn Bridge, over the East River, connecting New 
York and Brooklyn, was thrown across on the 22nd September. 
The travellers are wire ropes of three-fourths of an inch, while the 
carrier, thrown across to-day, is a cable of one and three-fourths in 
diameter and weighs 21,000lb. Nearly seven years ago—that is, 
in October, 1869—work was begun on the foundations, piers, 
anchorages, and approaches of this great work ; and that being 
finished, the superstructure or bridge proper is commenced, As 
the connection of the one million City of New York with the 
450,000 City of Brooklyn is a matter of some importance to the 
former and of very great importance to the latter, let us take a 
glance at what the proposed bridge is to be, what it is to cost, and 
how it came to be built. A granite tower rises on each bank of 
the river, and behind each—farther up town on both sides—is an 
anchorage, from which an approach leyels the track down to the 
oy grades. The following figures are feet measurements of the 

ridge ;— 


Length of river span .. - 1595 


Length of New York land span 1870 
Length of Brooklyn land span 935 
Length of New York approach 1562 
Length of Brooklyn approach 971 
Total length.. as ee YF oe +. 6933 
The towers upon the two banks measure, in feet algo, as 
follow :— 
Below high water ‘aa ee i: oe 
From high water to roadway .. oe 6306 
Above roadway .. ee on be (ae 


¢ Total height of towers .. és Pe oe “362 
Hos width of the roadway ‘with its five tracks is made up as 
‘ollows :— 


Two carriage roads, 18each 45 4. ee wesw 86 
Two car tracks, 13each.. ..  ,. ee 26 
Promenade for foot passengers... 15 

MM Rare a te Teeth 4dr ce 8 


f Total width of roadway .. ee ee « 85 

The main supporters of this immense work are four wire cables of 
steel, something over 3600ft. in length and some 15in, in diameter. 
These are to be stretched from anchorage to anchorage, They will 
be wrought in position. Each is to consiet of some 6000 separate 
wires, two of which will be laid at a time. The two 
cables, of which the first was laid to-day, are to be made into 
an endless chain, which will be driven by an engine on the 
Brooklyn side. The wires of the grand cables must be clasped 
together, and for this purpose a temporary bridge must be built 
all the way across, This will be the next work now, ‘Two other 
1,75in. cables will be thrown across on the upper side; and thus 
the other two grand cables will go on at nearly the same time with 
the first swo—all four at the same time, that is to say. The wire 
to be used in these grand cables is what is known in the trade as 
No. 7 galvanised steel wire, about jin. in diameter. Each grand 
cable is to consist of nineteen strands, and when these are clamped 
into a round form the whole will be wound spirally with 
No. 10 wire so closely pressed as to be water-tight, the whole 
being saturated with paint during the process of construction. 
It is expected that two months will be sufficient time to complete 
the temporary cables, and then will begin the work on the grand 
cables, The time of this preparatory work depends very much 
upon the weather, as little can be done during high winds and 
nothing during fogs. The expense of the work thus far has been 
6,758,611,12 dols. in items as follows :— 


Dols. 
Lands, buildings, é&c... oe os «- 1,504,438.27 
eer ne a: me 
‘To contractors .. *e ae ee +. 1,154,909.32 
Engineers’ salarics ‘ . 263,118.05 
Miscellaneous ., « 1,831,363.54 


The item miscellanies includes some dextrous stealings during the 
early stages of the movement, it is alleged without restraint. 
The receipts reported recently by the trustees are the following :— 


Dols. 
From the City of Brooklyn... «»- 4,465,000.00 
From the City of New York ee Bd . 2,100,000.00 
For rents, interest, and valuables sold .. 204,193.24 


Total receipts .. a «a ae 6,769,192. 24 

From these figures it appears that the trustees have in hand now 
about 10,000 dols. Estimates that have been given to the public 
vary as to the amount yet necessary to complete the bridge ; but 
it appears that, deducting the saving that will come of utilising 
the lands purchased, the future expense of the trustees all told 
will not exceed 4,500,000 dols., which makes the round cost, from 
first to last, about eleven and a-quarter millions, and that will not 
be much over twice as much as the original estimate, which was 
5,000,000 dols, The saving that will result from utilising the 
lands purchased come of the part of the lands which may be 
used for other purposes, of the material now on most of the lands, 
and of ns which the buildings or parts of them may 
remain in use ie are,—Standard, 
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MORTISING AND TENONING MACHINE. 


MR. RICHARD CARTER, ENGINEER, HOLME TOP WORKS, BRADFORD. 
(For description see page 261.) 
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HIND’S COUNTER GEAR FOR LATHES AND OTHE:R MACHINES. 
(For description sce page 261.) 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 

“inform correspondents that Taers of iry addressed to the 

Ts eeu ie al 
cases, be. a en: A 

i ‘ 2Qd. stamp, in order that 

7 7 ‘, to their destination. No 


*.* We cannot undertake pastare Braves or manuscripts ; we 
must therefore request correspondents 
*,* All letters intended for insertion in THE 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
qqenemuetientions, 
. D.-—No infringement. 
G. W. (Acocks Green).—Apply to Messrs. Johnson and Matthey, Hatton- 
G. E. W.—All the information we possess on the subject was contained in the 
ragra e. 
neta gas chould be of the ordinary rolled joist section, with equal 
top and bottom flanges, If you use concrete you will have to turn arches, 
In the latter case you should have cast iron girders with the lower jlange 
about four times the breadth of the upper. : 
C. H.—Borlow on the ‘Strength of Materials.” The shearing force is 
* “measured by the area cut through and the tensile strength of the material. 
Thus, to shear through one square inch of Jair iron will require a strain of 
about 20 tons, but this does not apply to shearing machines working with 


sharp edges. 

C. W. R. (Tanybwlch).—ZJn setting Cornish or double-flue boilers, the flame should 
be led from the fluc first under the boiler bottom, and then either right round 
the bowler, or else split, the —— of combustion parting at the front end 
of the boiler and running back along each side When a bovler is thus set 
the circulation is improved, because water below the boiling point cannot 
lie on the bottom, the temperature of the gases being too high to permit this 
when they jirst leave the flue. When boilers are so set that the flame first 

passes round and then last of all under the bottom, cold water may be 

Sound below the flues long after steam is up toa pressure of 401d. or so. 

this occurs it is obvious that the boiler is much strained in the cross 
seams by unequal expansion. The great object to keep in view is to heat the 
boiler plates as equally as possible all over. 
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ADVERTISEMENTS. 
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DEATHS. 

On the 5th inst., at his residence, 170, Lewisham High-road, New Cross, 
Tuomas Pater Baker, C.B, ye of Machinery, R.N., and late of 
H.M. Dockyard, Chatham, aged 68. 

On the 4th inst., at his residence, Lisnamallard, ‘Omagh, Ireland, 
Mr. -— es Georace Bucmanan, C.E., aged 44 years, deeply 
regretted. 
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LOCOMOTIVE TORPEDOES. 


One of the most remarkable phases of modern warfare 
is the employment of mechanical powers to transport ex- 
plosives to the precise locality where they can prove most 
mischievous to an enemy. In the days of Nelson ships 
fought with carronades, stumpy of considerable calibre, 
which pounded the wooden walls of a ship to atoms by a 
hundred blows. The duty performed by the Victory’s 
artillery was identical with that performed by a Roman 
battering ram. In the field, again, Napoleon relied on the 
round shot, which, as we are graphically told by the his- 
torians of the time, mowed lanes through the columns of 
an advancing foe. Grape was used at sea, or on land, only 
at close quarters. It was practically useless in naval 
warfare, save in resisting boat attacks, or covering the 
landing of troops, while its short range and unequal dis- 
persion great! imited the scope of its powers when it was 
used in land . Tothe American general Paixhans 
is, we believe, due the credit of first employing shells in 
naval warfare. In saying this we do not forget the labours 
of Cohorn, and we are not obliviovs of the circumstance 
that “bomb ketches,” as they were termed, existed and were 
used from a comparatively early period. But to General 
Paixhans belongs the credit of using guns which threw 
shells directly into a vessel without poing through the cere- 
mony of first letting them rise high in the air, and then 
fall, if chance so directed, on the deck or down the hatch- 


way of aship. The process of development has gone on 
steadily for very many years, and m naval artillery 
relies principally on the effect of shell fire for its efficiency. 








The 80-ton gun, for example, would be comparatively a 
very useless weapon if it could project against our 
enemies’ ships only solid shot. A mass of iron weighing 
1700 Ib. tearing through a ship’s side above the water line, 
and clear of engines and boilers, would do but little injury, 
save of a purely local character; and a great many suc- 
cessful rounds would have to be fired from the great gun 
before even a wooden ship to which the weapon was 
opposed need succumb. But in point of fact the chilled 
ell proper contributes only indirectly to the destruction 
which a heavy gun can accomplish. The object and pur- 
pose of modern naval artillery is to transport from the 
decks of one of our own ships to the decks of an enemy a 
heavy charge of poree which is ignited at the moment 
of its arrival. If the shell explodes outside the ship, 
although in contact with her, half its efficiency is 
gone. A shell, after all, is but a transport wagon carry- 
ing a charge of powder; and that shell and that gun are 
the best which place the transmitted charge of powder 
just where it can be exploded with the most effect. It 
will be seen, therefore, that we have here a total change 
in the purpose of artillery; and it follows that if the ex- 
plosive could as well be put on board an enemy’s ship by 
any other means as by the use of a gun, then guns would 
be comparatively useless. The shell is the great engine of 
modern warfare. In olden times the gun took the place. 
The modern gun is, however, merely an energy trans- 
mitter, and in so far it occupies a secondary position. 

A little reflection suffices to show that we are not 
confined to guns as the only means of transporting 
explosive charges to an enemy’s decks. Various other plans 
have been suggested. The late Lord Dundonald proposed 
during the Crimean war that about a gallon of chloride of 
nitrogen should be carried up over Sebastopol in a balloon 
and then suffered to fall into that town. The resulting 
explosion would, no doubt, have cleared Sebastopol, its 
fortitications, and its fleet, off the face of the earth. The 
scheme was wild to the last degree. The explosion of a 
single drop of chloride of nitrogen has been known to 
completely ruin a large laboratory; and it is tolerably 
certain that more than a few drops of the most terrific 
compound that has ever existed have never been made. 
The use of balloons for dropping shells into an enemy’s 
camp has often been proposed, however, and not many 
years since a somewhat eminent authority suggested the 
use of an improved form of the old Roman catapult for 
flinging grenades and small shells into an enemy’s trenches. 
Powd*> wagons provided with a slow burning fuse have 
been pu. osely suffered to fall into the hands of an 
enemy, who, removing the wagon to his own lines in 
triumph, has subsequently suffered severely for his 
rashness. Such a practice would hardly, we may say for 
the credit of humanity, be recognised as legitimate in 
modern warfare, although there is reason to believe that 
infernal machines assuming the form of blocks of coal 
have not only been suggested, but actually manufactured. 
The diabolical scheme of Thomas, which must be fresh in 
the memory of our readers, supplies another method 
of placing capone: on a ship or in some 
other locality where they are intended to effect destruc- 
tion, All such schemes, however, have hitherto possessed 
but a fifth-rate importance as compared with the gun, 
which above and beyond all other agencies puts in the 
hands of the sailor or the soldier the means of lodging 
his shell just where he pleases. There is reason to believe, 
however, that the gun will not retain this absolute and 
overwhelming supremacy; and indications are not wanting 
that in the immediate future means will be provided of 
effecting all that the heaviest gun could accomplish in this 
way and a little more. We allude, of course, to the 
locomotive torpedo—a weapon with probably a great 
future before it. : 

So long as the torpedo was an anchored submerged buoy 
its utility was limited. The ship which it was intended 
to destroy had to go to it, and so long as it was left alone 
it would do no one any harm. The Harvey torpedo and 
the steam torpedo boat both enormously increased the 
power of the weapon ; they each conferred on us the power 
of transmission; it became possible to take Mahomet to the 
mountain, as the mountain would not go to Mahomet. 
But it is obvious that very grave objections exist to both 
systems of attack. The torpedo launch can only be 
manned by volunteers who go on a forlorn hope. Not only 
can they expect no mercy , foes whom they must, in 
the nature of things, attack insidiously, but they run the 
risk at the best of times, when they are most successful, of 
sharing destruction with their enemies. The vessel 
towing a Harvey torpedo is again in much the same 
plight, and it is probably true that if several ships were 
operating together, the use of a Harvey torpedo he one 
ship might severely a the movements of her consorts, 
who would be ome led to give her a tolerably wide 
berth. The so-called fish torpedo — to fulfil every 
condition that an engine of the kind can be called upon to 
perform. It is truly a locomotive torpedo, and is the 
most recent embodiment of the system of carrying on 
board—or into immediate proximity with—a foe at a 
distance the me mga charge which is to work her destruc- 
tion. We say this with a perfect cognisance of the imperfec- 
tions of the Whitehead torpedo. But we are, at the sametime, 
in ion of facts which tend to show that it is suscep- 
tible of very important and valuable improvements. A 
great deal of money has been expended by the British 

vernment on the invention since it came into their 
hands; and although a very commendable spirit of reticence 
restrains the’ offici m, enough is known to enable us to 
say that the range of the weapon has been so enormously 
augmented that it probably equals that of a very heavy 
gun, instead of being limited to a mile or so, while the 

ifficulties which have been encountered in guiding it 
appear to be one by one disa) ing in the hands of the 
ars omer officers who have Charge ef the invention. The 
Whitehead, or, more strictly ing, the Woolwich 
torpedo, is now really a submarine boat, some 25ft. long, 
capable of running a distance as t as from Portsmou' 
to the Isle of Wight, the direction of its motion in still 
water being practically a right line, It is evident, there- 


fore, that for harbour attack it can probably be used with 


tremendous effect under certain circumstances. Thus an 
ironclad, by taking up a position at the mouth of a large 
harbour, and at such a distance that she would be prac- 
tically safe from the guns of land forts, might, by sending 
in fish torpedoes, completely destroy a fleet taking — 
under the gans of the forts. The weapon might also 
employed for clearing ground torpedoes out of a channel. 
In such a case it ols assume a far simpler and cheaper 
form than that given to it when used to carry an explosive 
charge. The great difficulty to be overcome is to give 
it the power of always moving straight forward exactly 
in the direction in which it should go; and this has 
been y accomplished by very ingenious apparatus 
depen ing for its operation on the inertia of a 
suspended mass.. It would be quite ible to use a 
gyroscope for the required purpose, but the difficulty would 
remain that if the deviating force be greater than the inertia 
provided can overcome, then the torpedo will assume a 
new line of motion, and resist any secondary. deviating 
force as strongly as it resisted the first. We are not aware 
whether the principle of the gyroscope has yet been 
adopted in steering fish torpodoes ; if not it ought te be 
tried, as it promises well. It does not seem to us, indeed, 
that any impassible obstacle exists to the construction of 
a fish torpedo or submerged boat, which shall possess 
automatic steering power sufficient to preserve a line 
sufficiently straight to ensure that the weapon shall strike 
so large a mark as a man-of-war at moderate range. All 
that can be said certainly on such a subject, however, is 
that the locomotive torpedo becomes day by day more 
manageable; and it is not impossible that naval officers 
will soon be placed in possession of tables of deviation for 
their guidance when using the torpedo in a current. 
These tables would show, for example, if a ship to be 
attacked lay north of another at a range of say two miles, 
how many points to the west the head of the torpedo must 
be laid to provide for the effects of a current flowing at a 
given velocity in an easterly direction. 


THE SCIENCE DEPARTMENT AND THE SPECIAL COMMITTEE 
ON TELEGRAPHY. 

A BLvE-BOOK is extremely delightful reading for a student 
of human nature and human failings, When that Blue-book 
is the report of a special committee the interest is intensi- 
fied. en, however, accustomed to the paths of everyday 
life, look on these booxs with abhorrence. Manufacturers 
profitably wielding the united labours of many workmen 
cannot be oblivious to, nor help feeling annoyed at, the 
incompetence shown in so many of the Government 
departments. The revelations contained in the report on 
the telegraph system are, as we have shown in our article 
of September 22nd, too grave to be passed over lightly. 
Here incompetence seems to be a rule to which there is no 
exception. Every division, every subdivision is shown to 
be wanting. In one branch we find men with high 
salaries and no duties, then others with low salaries doing 
work not their own; here a town wherein little is done 
costing thousands of pounds more than a town over- 
whelmed with business. But the worst aspect is, that no 
one seems to learn by experience. Ignorance reigns 
supreme. The highest officials are ignorant of aught that 
concerns the practical working of a telegraphic system, 
and these men have to decide upon the suggestions made 
by their superiors in pay, position, and knowledge. If 
such is the ment of the higher branches, what is 
that of the lower? This is readily answered—there is no 
management whatever. One would naturally suppose 
that every telegraph manipulator would be able to say 
what was the fault, and where it existed, whenever 
derangement of his circuit cccurred. But such is not the 
case. The Government certainly established schools in 
which to train the men employed, yet their only object is 
to turn out manipulators with the greatest speed. The 
instruction given in these schools is of a merely empirical 
character. No scientific knowledge even of the most 
elementary nature is imparted; and the clerks may, and 
ordinarily do, leave without knowing the principles of a 
galvanic battery, the nature of a circuit, or possessed of 
the most ordinary notions of what produces the motion 
of their needles. Such methods of instruction as are now 
pursued are not calculated to give that kind of teaching 
and elementary scientific training, without which clerks 
cannot efficiently perform the more intelligent duties pro- 
posed to be assigned to them. Various suggestions, of 
course, are made to remedy this state of affairs, but one 
and all seem to us alike objectionable. The committee 
knowing the benefits arising from superior knowledge, as 
seen in the case of India, advocate travelling instructors 
to go from office to office to impart that elementary scien- 
tific instruction which has hitherto been so much neglected 
in the training schools. A worse plan could hardly be 
devised, for oe. when the instructor arrived the 
clerks would busy or off duty. The time at the dis- 
posal of the instructor would not be sufficient to do any 
good, and the instruments would be in use. Another 
ne is to give bonuses, prizes, and gratuities, to promote 
rom lower to higher grades those who possess the re- 
quired technical knowledge. Certainly promotion should 
take place in this manner, but we object to the principle 
of giving prizes. The prize is future advancersent. 

It is singular that the committee seem to have known 
absolutely nothing of another department which professes 
to give exactly what the Government school denies. We 
hope this Blue-book will lead men to look more into the 
working of this second department, which we believe to 
be wholly unsound. We refer to the Science Department 
located at South Kensington. As we desire ially to 
call attention in this article to the practical utility of the 
Science Department, we may be allowed to glance casually 
at the rnp of science teaching. Not till the com- 
mencement of the present century was any effort made to 
give scientific education to the masses, Political econom: 
was not understood, nay, is not understood; and althoug 
we make feeble jokes about “knowledge being power,” 
we wait for better days instead of working. Were it not 





that there exists a small minnity of energetic workers, 
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Sound below the flues long ofter steam is up toa pressure of 401d. or so. 
When this occurs it is obvious that the boiler is much strained in the cross 
seams by unequal expansion. The great object to keep in view is to heat the 

boiler plates as equally as possible all over. 
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DEATHS. 
On the 5th inst., at his residence, 170, Lewisham High-road, New Cross, 
Tuomas Patmer Baker, C.B, Inspector of Machinery, R.N., and late of 


H.M. Dockyard, Chatham, aged 68. 

On the 4th inst., at his residence, Lisnamallard, ‘Omagh, Ireland, 
Mr. MansercH Georce Buosanan, C.E., aged 44 years, deeply 
regretted. 
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LOCOMOTIVE TORPEDOES. 


One of the most remarkable phases of modern warfare 
is the employment of mechanical powers to rt ex- 
plosives to the precise locality where they can Ft most 
mischievous to an enemy. In the days of Nelson ships 
fought with carronades, anerges of considerable calibre, 
which pounded the wooden walls of a ship to atoms by a 
hundred blows. The duty performed by the Victory’s 
artillery was identical with that performed by a Roman 
battering ram. In the field, again, ne relied on the 
round shot, which, as we are graphically told by the his- 
torians of the time, mowed lanes through the columns of 
an advancing foe. Grape was used at sea, or on land, only 
at close quarters. It was practically useless in naval 
warfare, save in resisting boat attacks, or covering the 
landing of troops, while its short range and unequal dis- 
persion tly limited the scope of its powers when it was 
used in land Battles. To the American general Paixhans 
is, we believe, due the credit of first employing shells in 
naval warfare. In saying this we do not forget the labours 
of Cohorn, and we are not obliviovs of the circumstance 
that “bomb ketches,” as they were termed, existed and were 
used from a comparatively early period. But to General 
Paixhans belongs the credit of using guns which threw 
shells directly into a vessel without pong through the cere- 
mony of first letting them rise high in the air, and then 


all, if chance so directed, on the deck or down the hatch- 
way of aship. The process of development has gone on 
steadily for very many years, and m naval artillery 


relies principally on the effect of shell fire for its efficiency. 





The 80-ton gun, for example, would be comparatively a 
very useless weapon if it could project against our 
enemies’ ships only solid shot. A mass of iron weighing 
1700 Ib, tearing through a ship’s side above the water line, 
and clear of engines and boilers, would do but little injury, 
save of a purely local character; and a great many suc- 
cessful rounds would have to be fired from the great gun 
before even a wooden ship to which the weapon was 
opposed need succumb. But in point of fact the chilled 
ell proper contributes only indirectly to the destruction 
which a heavy gun can accomplish. The object and pur- 
pose of modern naval artillery is to transport from the 
decks of one of our own ships to the decks of an enemy a 
heavy charge of porn which is ignited at the moment 
of its arrival. If the shell explodes outside the ship, 
although in contact with her, half its efficiency is 
gone. A shell, after all, is but a transport wagon carry- 
ing a charge of powder; and that shell and that gun are 
the best which place the transmitted charge of powder 
just where it can be exploded with the most effect. It 
will be seen, therefore, that we have here a total change 
in the purpose of artillery; and it follows that if the ex- 
plosive could as well be put on board an enemy’s ship by 
any other means as by the use of a gun, then guns would 
be comparatively useless. The shell is éhe great engine of 
modern warfare. In olden times the gun took the place. 
The modern gun is, however, merely an energy trans- 
mitter, and in so far it occupies a secondary position. 

A little reflection suffices to show that we are not 
confined to guns as the only means of transporting 
explosive charges to an enemy’s decks. Various other plans 
have been suggested. The late Lord Dundonald proposed 
during the Crimean war that about a gallon of chloride of 
nitrogen should be carried up over Sebastopol in a balloon 
and then suffered to fall into that town. The resulting 
explosion would, no doubt, have cleared Sebastopol, its 
fortitications, and its fleet, off the face of the earth. The 
scheme was wild to the last degree. The explosion of a 
single drop of chloride of nitrogen has been known to 
completely ruin a large laboratory; and it is tolerably 
certain that more than a few drops of the most terrific 
compound that has ever existed have never been made. 
The use of balloons for dropping shells into an enemy’s 
camp has often been proposed, however, and not many 
years since a somewhat eminent authority suggested the 
use of an improved form of the old Roman catapult for 
flinging grenades and small shells into an enemy’s trenches. 
Powder wagons provided with a slow burning fuse have 
been purposely suffered to fall into the hands of an 
enemy, who, removing the wagon to his own lines in 
triumph, has subsequently suffered severely for his 
rashness. Such a practice would hardly, we may say for 
the credit of humanity, be recognised as legitimate in 
modern warfare, although there is reason to believe that 
infernal machines assuming the form of blocks of coal 
have not only been suggested, but actually manufactured. 
The diabolical scheme of Thomas, which must be fresh in 
the memory of our readers, supplies another method 
of placing explosives on Seat" ship or in some 
other locality where they are intended to effect destruc- 
tion, All such schemes, however, have hitherto possessed 
but a fifth-rate importance as compared with the gun, 

‘ch above and beyond all other agencies puts in the 
uaads of the sailor or the soldier the means of lodging 
his shell just where he pleases. There is reason to believe, 
however, that the gun will not retain this absolute and 
overwhelming supremacy; and indications are not wanting 
that in the immediate future means will be provided of 
effecting all that the heaviest gun could accomplish in this 
way and a little more. We allude, of course, to the 
locomotive torpedo—a weapon with probably a great 
future before it. . 

So long as the torpedo was an anchored submerged buoy 
its utility was limited. The ship which it was intended 
to destroy had to go to it, and de tose as it was left alone 
it would do no one any harm. The Harvey torpedo and 
the steam torpedo boat both enormously increased the 
power of the weapon ; they each conferred on us the power 
of transmission ; it became possible to take Mahomet to the 
mountain, as the mountain would not go to Mahomet. 
But it is obvious that very grave objections exist to both 
systems of attack. The torpedo launch can only be 
manned by volunteers who go on a forlorn hope. Not only 
can they expect no mercy Hema foes whom they must, in 
the nature of things, attack insidiously, but they run the 
risk at the best of times, when they are most successful, of 
sharing destruction with their enemies. The vessel 
towing a Harvey torpedo is in in much the same 
plight, and it is probably true that if several ships were 
operating together, the use of a Harvey torpedo ie one 

ip might severely hamper the movements of her consorts, 
who would be com ited to give her a tolerably wide 
berth. The do-<alied 4 fish torpedo promises to fulfil every 
condition that an engine of the kind can be called upon to 
perform. It is truly a locomotive torpedo, and is the 
most recent embodiment of the system of carrying on 
board—or into immediate proximity with—a foe at a 
distance the he ete charge which is to work her destruc- 
tion. We say this with a perfect cognisance of the imperfec- 
tions of the Whitehead torpedo. But we are, at the sametime, 
in ion of facts which tend to show that it is suscep- 
tible of very important and valuable improvements. A 
great deal of money has been expended by the British 

vernment on the invention since it came into their 
hands; and paves ele commendable spirit of reticence 
restrains the official pen, enough is known to enable us to 
say that the range of the weapon has been so enormously 
augmented that it probably equals that of a very heavy 
gun, instead of being limited to a mile or so, while the 
ifficulties which have been encountered in guiding it 
appear to be one by one disa ing in the hands of the 
intelligent officers who have c of the invention. The 
Whitehead, or, more strictly ing, the Woolwich 
torpedo, is now really a submarine boat, some 25ft. long, 
capable of running a distance as great as from Portsmou' 
to the Isle of Wight, the direction of its motion in still 
water being practically a right line. It is evident, there- 





fore, that for harbour attack it can probably be used with 
tremendous effect under certain circumstances, Thus an 
ironclad, by taking up a position at the mouth of a large 
harbour, and at such a distance that she would be prac- 
— safe from the guns of land forts, might, by sending 
in torpedoes, completely destroy a fleet taking refu 
under the guns of the forts. The weapon might also e 
employed for clearing ground torpedoes out of a channel. 
In such a case it os assume a far simpler and cheaper 
form than that given to it when used to carry an explosive 
charge. The great difficulty to be overcome is to give 
it the power of always moving straight forward exactly 
in the direction in which it should go; and this has 
been | adn accomplished by. very — apparatus 
depending for its operation on e inertia of a 
suspended mass.. It would be quite ible to use a 
gyroscope for the required purpose, but the difficulty would 
remain that if the deviating force be greater than the inertia 
provided can. overcome, then the torpedo will assume a 
new line of motion, and resist any secondary deviating 
force as strongly as it resisted the first. We are not aware 
whether the principle of the gyroscope has yet been 
adopted in steering fish torpodoes ; if not it ought to be 
tried, as it promises well. It does not seem to us, indeed, 
that any impassible obstacle exists to the construction of 
a fish torpedo or submerged boat, which shall possess 
automatic steering power sufficient to preserve a line 
sufficiently straight to ensure that the weapon shall strike 
so large a mark as a man-of-war at moderate range. All 
that can be said certainly on such a subject, however, is 
that the locomotive torpedo becomes day by day more 
manageable; and it is not impossible that naval officers 
will soon be placed in possession of tables of deviation for 
their guidance when using the torpedo in a current. 
These tables would show, for example, if a ship to be 
attacked lay north of another at a range of say two miles, 
how many points to the west the head of the torpedo must 
be laid to provide for the effects of a current flowing at a 
given velocity in an easterly direction. 


THE SCIENCE DEPARTMENT AND THE SPECIAL COMMITTEE 
ON TELEGRAPHY, 


A BLvE-BookK is extremely delightful reading for a student 
of human nature and human failings, When that Blue-book 
is the report of a special committee the interest is intensi- 
fied. en, however, accustomed to the paths of everyday 
life, look on these booxs with abhorrence. Manufacturers 
profitably wielding the united labours of many workmen 
cannot be oblivious to, nor help feeling annoyed at, the 
incompetence shown in so many of the Government 
departments. The revelations contained in the report on 
the telegraph system are, as we have shown in our article 
of September 22nd, too grave to be passed over lightly. 
Here incompetence seems to be a rule to which there is no 
exception. Every division, every subdivision is shown to 
be wanting. In one branch we find men with high 
salaries and no duties, then others with low salaries doing 
work not their own; here a town wherein little is done 
costing thousands of pounds more than a town over- 
whelmed with business. But the worst aspect is, that no 
one seems to learn by rm ne Ignorance reigns 
supreme. The highest officials are ignorant of aught that 
concerns the practical working of a telegraphic system, 
and these men have to decide upon the suggestions made 
by their superiors in pay, position, and knowledge. If 
such is the management of the higher branches, what is 
that of the lower? This is readily answered—there is no 
management whatever. One would naturally suppose 
that every telegraph manipulator would be able to say 
what was the fault, and where it existed, whenever 
derangement of his circuit occurred. But such is not the 
case. The Government certainly established schools in 
which to train the men employed, yet their only object is 
to turn out manipulators with the greatest speed. The 
instruction given in these schools is of a merely empirical 
character. No scientific knowledge even of the most 
elementary nature is imparted; and the clerks may, and 
ordinarily do, leave without knowing the principles of a 
galvanic ) Bevis the nature of a circuit, or possessed of 
the most ordinary notions of what produces the motion 
of their needles. Such methods of instruction as are now 
pursued are not calculated to give that kind of teaching 
and elementary scientific training, without which clerks 
cannot efficiently perform the more intelligent duties pro- 
posed to be assigned to them. Various suggestions, of 
course, are made to remedy this state of affairs, but one 
and all seem to us alike objectionable. The committee 
knowing the benefits arising from superior knowledge, as 
seen in the case of India, advocate travelling instructors 
to go from office to office to imapart that elementary scien- 
tific instruction which has hitherto been so much neglected 
in the training schools. A worse plan could ly be 
devised, for probably when the instructor arrived the 
clerks would G busy or off duty. The time at the dis- 
posal of the instructor would not be sufficient to do any 
good, and the instruments would be in use. Another 

lan is to give bonuses, prizes, and gratuities, to promote 
rom lower to higher grades those who possess the re- 
quired technical knowledge. Certainly promotion should 
take place in this manner, but we object to the principle 
of giving prizes. The prize is future advancement. 

It is sin that the committee seem to have known 
absolutely nothing of another department which professes 
to give exactly what the Government school denies. We 
hope this Blue-book will lead men to look more into, the 
working of this second department, which we believe to 
be wholly unsound. We refer to the Science Department 
located at South Kensington. As we desire ially to 
call attention in this article to the practical utility of the 
Science Department, we may be allowed to glance casually 
at the history of science teaching. Not till the com- 
mencement of the present century was any effort made to 
give scientific education to the masses, Political econom 
was not understood, nay, is not understood; and althoug 
we make feeble jokes about “knowledge being power,” 
we wait for better days instead of working. Were it not 
that there exists a small minnity of energetic workers, 
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we should have te wait a long time for “better days.” | fi ing winter. ‘The Government could easily influ- | York and Newcastle on the road to Edinburgh, it would 
The i ion of mechanics’ institutions was the first on aoa loyés to attend these classes as far | be possible to reduce the time of transit to something not 


step up the ladder.. In the year 1800 Dr. Birkbeck com- 
menced his classes at G . Success attended his 
efforts, but twenty years before the idea was 
followed up. A few gentlemen at Edinburgh, in 1821, 
who felt disposed to encourage the experiment, circulated 
a prospectus among the mechanics, announcing courses of 
lectures on mechanics and chemistry, and the opening of a 
library of books on these subjects. Dr. Forbes and Mr. 
Galbraith delivered these lectures, which were so much 
appreciated that classes on architecture, farriery, also 
architectural and mechanical drawing, were held during 
the summer recess. In 1822, mainly through the advo- 
cacy of the Mechanics’ Magazine, mechanics’ institutes were 
formed in the metropolis and elsewhere. We owe, then, 
to Glasgow the credit of having made the first step. It 
is characteristic of Scotsmen to be ready w receive new 
truth whensoever it comes. The philosophy of Newton 
_was taught in Scottish universities long before it was 
substituted for the Cartesian hypothesis at Cambridge. 
When, however, the light began to dawn in the South, the 
mass of thinking ‘men was permeated as by an electric 
shock, and educational establishments arose on every hand. 
It was soon seen that mechanics’ institutes and scientific 
lectures were worse than useless unless those who joined 
the one or heard the other could read and write. Then 
arose the wail for elementary education. Church and 
chapel bestirred themselves, and the awakening of England 
commenced. We are not quite wide awake even yet, but 
steadily approaching that enviable condition. Then came 
a lull in the formation of institutes and the giving of 
lectures, which lasted till the year 1851. The first great 
Exhibition created a revolution in the world’s history; it 
gave an enormous impetus to primary education; it drew 
attention anew to scientific training. From 1800 to 1851 
rogress had been slow. The labours of Watt, Harrison, 
Sekiuentes, Arkwright, Wyatt, Cartwright, Stevenson, 
Smeaton, &c., had cleft inertia and prejudice asunder. 
The present generation cannot understand the fight these 
men had to wage, but —— gave way with the 
increase of knowledge, and knowledge increased by more 
general education. The results achieved are best seen in 
the increase of population in the districts most benefited 
by their labours. In 1801 the population of Lancashire 
was about 672,000, in 1851 it was 2,031,000 ; in 1801 the 
population of Yorkshire was about 818,090, in 1851 it was 
1,886,000 ; in 1801 the population of Lanarkshire was 
about 147,000, in 1851 it was 530,000, an increase varying 
from 109 to 258 per cent. in fifty years. The Exhibition 
of 1851 impressed two great truths upon the minds of 
men. There was beauty, here was solidity; and the cry 
arose, Why not combine the two? To obtain the beautiful 
it is necessary to live in and among the beautiful ; our 
artisans lived in and among the solid. Nature to them 
was a sealed book. We decided to cultivate art, and then 
science. The Science Department has now issued some 
twenty-three reports of its work. It has gorgeous palaces 
at South Kensington, but with these we will not deal. 
Schools have been established throughout the country in 
connection with it, and every May it holds examinations. 
Now, the Science Department was established specially to 
supply that scientific information required to aid practical 
men in their work. Wedare not in this article attempt to 
compare results with .-money spent, but will restrict our- 
selves to a milder form of criticism. The department 
examines in some twenty-three or twenty-four different 
subjects; one of these is “ Magnetism and Electricity.” 
Suppose on an average 1000 students attended the classes 
held every year, we ought to have at least some 5000 or 
6000 men scientifically trained in this subject. When, 
however, we state that during the past few years the 
number who present themselves for examination is over 
10,000 prone , it will at once be acknowledged that 
there ought to a no lack of scientific electricians. We do 
not pretend to have looked over all the examination 
papers, but will it be believed that taking six or seven 
years at random, not one question of a practical nature as 
applied to telegraphy has been asked? We find plenty 
a the direction in which iron filings place themselves 
under magnetic influence, but not a word about a tele- 
graphic circuit. We doubt if the word “fault” ever 
occurs in the examination papers, nor can we find “ relay.” 
There is no question as to battery powers required under 
given conditions, insulation, earth, patial earth, condensers, 
or any of those important branches n in practical 
telegraphy. The syllabus of the department is in a 
similar plight. The teaching, of course, is given with a 
view to pass the examination—to pass as many pupils as 
possible, and thus enable the master to make a large 
claim. We have no hesitation in saying after a long 
experience that, putting aside the boys, there are not 
half a dozen science teachers in the kingdom who can 
describe an ordinary deep sea cable—the phenomena of its 
working and the instruments used. And this is the state 
of things after more than twenty years of existence. The 
country in its ignorance — enormous sums every year 
to be squandered in useless works, yet we doubt if any 
grant made by Parliament is put to such a bad use as that 
to South Kensington. It is high time reform was made 
when we find a special committee s ing of the utter 
lack of any useful scientific training of thousands of 
Government employés when for over twenty years the 
Science Department has pretended to supply the need. It 
is extremely difficult to trace the influence of the depart- 
ment in many of its subjects, but here we have little or no 
difficulty, and the result of its labours as applied to 
practical operations is absolutely nothing. Yet under 
proper management this department could and would 
exert a great beneficial influence. The science teachers 
are ready and willing to do their share of the work. They 
would to the best of their abilities study the requirements 
of “practical telegraphy,” and attempt to impart the 
results obtained to the pupils. We would suggest, then, 
that the Science Department should at once adopt a new 
syllabus for this examination. The classes are only just 
commencing, and some progress might be made during the 





as their time permi The chance of promotion would 

ove a sufficient inducement in the majority of cases. 

Thus, with the machinery in existence and at hand, the 

Government, without any i expense, has the 

power, if it —— the will, to enable its employés to get 
grove 


the scienti they require, and to ensure a 
continual supply of the trained material. Our readers 
must not think that we desire to hinder the work of the 


Science Department, but we would so reform it that its 
work should be useful, and not useless, It will be impos- 
sible to turn all the men now employed into scientific 
workers, but it is possible to fill up vacancies with none 
but competent men. It is well known that such men 
exist in considerable numbers, who have studied at 
Glasgow, Edinburgh, and King’s College. Such men 
require a higher than the incompetents at present 
employed, but the saving arising from a reorganisation of 
the Telegraph Department would more than supply the 
necessary funds.” . 


RAMSBOTTOM’S WATER-TROUGHS, 


Mr. Ramssorrom, cf Crewe, when he patented in June, 
1860, his extremely ingenious system of filling tenders with 
water while a train was running at speed, ted an ex- 
clusive licence to the London and North-Western Railway 
Company, and as a consequence other companies were pre- 
cluded from using a device the practical value of which 
was not fully recognised for some time. By the aid of Mr. 
Ramsbottom’s invention the London and North-Western 
Railway Company were enabled to run trains far greater 
distances without a stop than had ever before been con- 
templated; and to this circumstance was due in great 
measure the acceleration of the mails between this country 
and Ireland. The use of the water-trough was, however, 
by no means confined to the Irish mail, and express trains 
were run without a stop between London and Rugby, and 
ran eg Ao Stafford, a re ree el advan- 

thus possessed the London an orth- Western 
Side was very cdaiidiecable. The benefits conferred 
by long continuous runs on the travelling public were fully 
appreciated, and rival companies were compelled to follow 
suit. But to do this it became essential to carry encrmous 
uantities of water. Tenders grew rapidly in weight and 
imensions; and from the modest 15 or 20 tons loaded 
which they formerly weighed, the dead or unpaying load 
transported soon equalled or even exceeded three-fourths 
of that of a powerful locomotive. Thus we have now 
running in England large numbers of tenders weighing 
something like 28 tons, and holding as much as 2500 
gallons of water, weighing alone over 11 tons. If to this 
we add four tons of coal, it will be seen that we have left 
but 13 tons for the net weight of the tender, which is cer- 
tainly not too much, considering the strains to which its 
structuie is subjected. A reasonably heavy passenger 
train, complete with engine, tender, and brake vans, will 
weigh about 150 tons, of which the engine and tender will 
represent 60 tons. The weight of the paying load—using 
the term somewhat loosely—will thus be but 90 tons, 
If one-half the weight of the tender could be suppressed 
the advantage gained would be almost equivalent to 
reducing the load by two passenger coaches. It is true 
that these coaches would weigh together in excess of 14 tons, 
but tenders run more heavily than passenger coaches, 
because the wheels, having additional weight to carry, cause 
greater deflection in the rails, and the journals are larger in 
proportion to the diameter of the wheels. A saving of 
two coaches per train in express work would represent a 
large reduction in the use of fuel, especially in bad 
weather, and the resulting economy might be very well 
worth having even if it cost a good deal of money in the 
first instance. ‘ 

Now, it is clear that if the Ramsbottom water-trough 
system be applied extensively enough, tenders can easi 
be used which shall not weigh more than 14 tons loaded. 
Taking 4 tons for coal—which is a large allowance—we 
have 10 tons left for the tender proper and for water. A 
10 ton goods wagon weighs a little less than 5 tons. It 
is not too much, therefore, to suppose that 4 tons of coal 
and 4 tons of water can be carried by a vehicle weighin 
empty but 6 tons. The proportion of tare would in suc 
a vehicle be much greater, it will be seen, than it is in a 
10 ton wagon. But if we assume that but 3 tons of coal are 
carried, which is quite enough for all practical purposes, 
representing as it does a run of at least 200 miles, then our 
weights will stand thus: Coal, 3 tons; water, 4 tons; 
tender, 7 tons—total, 14 tons. Assuming that 400 lb. of 
water are used per train mile—which is an excessive 
allowance—then 4 tons of water would suffice for a run of 
a little over twenty miles; and it may be assumed 
that first-rate express service could be worked with 
tenders carrying but 900 gallons of water, provided 
Ramsbottom troughs were laid down at intervals of twent 
miles apart. Whether the interest on the cost of suc 
a system of troughs would or would not represent a much 
smaller sum than that saved by running trains with light 
tenders is a question which will require to be solved 
specially for every icular case. It will depend on the 
nature of the traffic and the ease with which half-mile 
levels can be obtained near a source of suitable water. 
We venture to think that in a very number of 
instances the game will be found worth the candle; in 
other words, it will pay to put down the troughs. The 
reduction in the first cost of tenders would, of course, help 
to pay for them; but, in any case, @ very simple calcu- 
lation, which can be worked out by any engineer with all 
the data before him, will suffice to settle the point. 

There is, however, another advantage connected with 
the Ramsbottom system which must not be overlooked. 
At the present moment there is a very keen competition 
between certain companies for Scotch Ts, and to 
attract them the service between London and Glasgow 
and Edinburgh bas been much accelerated. It is well 
known that the ngers by such trains going North 
who do not cross the border are very few indeed, and if it 
were possible to run trains which would only stop, say, at 


much exceeding — hours. The run to York—in round 
numbers 195 miles—now occupies four hours fifteen 
minutes, the fifteen minutes being absorbed in stoppages. 
It would be quite practicable to build engines which would 
run for 200 miles without a stop with great ease and 
certainty. A few modifications would be required, but 
only in matters of detail connected with the construction 
of the grates and tubes, and the arrangements for lubri- 
cating. It is fair to assume, we think, that a train reach- 
ing Edinburgh or Glasgow in eight and a-half hours, and 
not at any time ex: a speed of sixty miles an hour— 
the average velocity being something over fifty miles— 
would enjoy we oe popularity, but such a result can 
only be accomplished with the aid of Mr. Ramsbottom’s 
invention. 

There is yet another argument in favour of long runs, 
which is, that they are found to be economical, at least 
that is the experience of our friends at the other side of 
the Atlantic. For some years past the American railway 
companies have adopted the Ramsbottom trough exten- 
sively, and now runs of 130 and 140 miles without a stop 
are made in regular daily work on certain main lines 
radiating from New York. We have in this country 
nothing of the kind. The longest continuous run ever 
attempted in conducting ordinary traffic was that from 
London to Leicester, on the Midland, but it was aban- 
doned, we believe, because, notwithstanding the enormous 
quantity of water carried by the tenders, a stop had fre- 
a to be made in bad weather to take in more. The 

rish mail still makes the longest runs accomplished in 
England—that is to say, it gets over the distance between 
Euston and Holyhead with fewer stoppages than any other 
train going over the same distance. Until recently it 
was of small use to speculate on the value of the Rams- 
bottom system, because of the peculiar relations in which 
the London and North-Western Company stood with 
regard to it. But the patent expired two years ago, and any 
one can use the system. It remains to be seen whether 
other companies in Great Britain will have the courage to 
-_— themselves of the advantages which it indisputably 
confers. 





TRADES UNION DESPOTISM. 


Last week we made some allusion to the strike of glass bottle 
makers at Kilnhurst, Yorkshire, in which case the trades union 
officials had ordered the men to cease work when they had made 
a specified lot, technically known as “the number,” instead of 
working out the whole of the metal contained in the melting 
pots. At the first hearing of the case the trades union officials 
admitted they had taken this course in order to cause the 
employers—Measrs, Blunn Bros.—to suffer loss, in revenge for 
some assistance the firm were supposed to be giving to another 
house elsewhere. The case again came before the Rotherham 
bench on Monday, and it is with a sense of considerable gratifica- 
tion that we place on record their decision. The magistrates 
heard the case very patiently and at full length, and finally 
decided in favour of the employers. The chairman, in giving 
this intimation, said they had come to this decision principally 
because they did not think it reasonable that five or six hours— 
in which “the number” can be made—should constitute a day’s 
work, The evidence had been rather conflicting on some points, 
and the magistrates had to bring common sense to clear it up ; 
and they saw it was not right or reasonable that the masters 
should acquiesce in a custom by which the men could cause 
them loss, and which was, in addition, opposed to the interests 
of the men themselves. By the decision the men have to pay 
nominal damages for leaving their work in an unfinished state. 
It would be well for the interests of the manufacturing com- 
munity at large if all employers would, under similar circum- 
stances, take measures to vindicate their own interests, 


AIR SPACE ARMOUR-PLATING, 


Some years have elapsed, and the power of the gun has enor- 
mously increased, since we suggested in this journal that armour- 
plating should be disposed in two distinct walls with an air s 

tween. We can perfectly well remember that the proposition 
was at the time pronounced absurd by men who found sufficient 
cause to condemn the proposition in the fact that it had not 
originated with themselves. We have nevertheless persistently 
advocated the system, and urged upon the Government the expedi- 
ency of trying whether our views were sound or not. We are happy 
to say at Jast that on Wednesday the accuracy of our theories was 
fairly tested with the 38-ton gun, and with results apparently 
so conclusively in favour of our views that a total change in the 
system of armour-plating ships cannot well be postponed. The 

eavy Gun Committee determined to test the powers of the 38- 
ton gun. A target was provided for the p at Shoe- 
bury, consisting of three rolled iron plates an 4 64in. thick, 
between which were placed two layers of teak 5in. each in thick- 
ness, the whole supported by piles of 14in. by 15in., bolted toge- 
ther with 3in. bolts. Some 5ft. in rear was an old 10in. target, 
which has been riddled with shot. A single round was fired at 
this target at a range of 70 yards, with a charge of 130 lb. of 
powder, and a Palliser shell weighing about 800lb. On exami- 
nation it was found that the Palliser chilled shell had cut com- 
pletely through the target, and had broken up within a couple 
of yards of the further side. The gas check, which was one of 
Lieutenant Goold Adams’, lodged in the hole, and the friction 
was so great that it set fire to the teak backing. Portions of the 
base of the shell also remained, but the greater part of it was 
found within 20 yards of its striking object. The target itself, 
although well shored up, was driven back seven inches, and the 
piles in rear were cut through. The 10in. target which was 
behind was scored all over with fragments of the shell, and 
pieces of the target itself were hurled fully 200 yards away 
from its base, The striking velocity was estimated at 1420ft. 
The wound made by the shell was exactly 12hin. by 13in., and 
the depth to which the gas check sank in it was 22in. The com- 
mittee expressed themselves exceedingly pleased with the strength 
of the target. On the farther side a space of about 5ft. in diameter 
was completely shivered away by the shot. From this it will be 
seen that the 38-ton gun sent shell through no less than 194in. 
of iron and 10in. of teak, when these plates were disposed in the 
ordinary way. But before the round we have just described 
was fired, a prelimi shot was discharged at an old 10in. 
target, behind which, at a distance of 6ft., stood a 4in. plate 
with a 13in. teak backing; an 800 lb. shot was fired against 
these with 130 Ib. of powder. The result was that the shot 
smashed through the first plate with the greatest ease, but i 
brcke wpon striking the 4in, target, which it entirely failed to 
penetrate. We have then the fact proved that 19}in. of iron, 
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the plates being close , cannot resist the 38-ton at 
70 yards, while 1 4in. of iron, or plating one-third less in roe ob 
may be made to afford complete protection. The im of 
this experiment requires no further comment at ourhands. It is 
proper to state that so far as we are aware the ee veo 
use air armour was made by a young officer, w! name 
has not reached us, at the United Service Institution. Our sug- 
gestions put forward, not long afterwards, were made in ignor- 
ance of the circumstance that very similar views had already 
been broached. The question of priority of claim is one, how- 
ever, of no importance to us; we willingly concede all that can 
be asked of us in this direction, but it is a matter of considerable 
importance to us to find thatthe system we have so long advo- 
cated now promises to be a complete success. 


FOREIGN TARIFFS. 


Sussects hardly less significant to British traders than those 
relating to the treatment by Turkey of her Christian subjects 
require to be pressed upon the attention of the British Govern- 
ment. The person who has recently su that because the 
United States Government impose duties on imported British 
steel which make it to the advantage of a Sheffield steel firm to 
manufacture in America, the British Government should take 
steps with a view to bring about a heavy duty upon United 
States goods imported into Canada, was very partially educated 
in political economy. Few people in this country will regret 
that the reply to his communication from Lord Carnarvon 
should have been that. the proposal was one “ which her Majesty’s 
Government could not entertain.” Of a very different kind, 
however, is the communication which the Chamber of Commerce 
of Glasgow have resolved to send to the Foreign-office. That 
body has determined to memorialise the Earl of Derby to the 
effect that in the event of his lordship being unable to induce 
the French Government to adopt Free Trade with Great Britain, 
then that he will press them in renewing the Treaty of Com- 
merce to adopt a more liberal fiscal policy. Since France has so 
largely benefited by the commercial measures which we have 
ourselves adopted, it would be only reasonable to look, on the 
principle of reciprocity, for such a result as is here desired; but 
we fear that we must not anticipate changes favourable to our- 
selves on grounds which shall not seem immediately favourable 
to the French manufacturers immediately concerned. Much less 
enlightened views are held by too many people now in authority 
in France than those held by Napoleon III., to whom 
the last Treaty of Commerce with France is almost wholly 
owing. We have a better opinion of the German Govern- 
ment. Still it must not be forgotten how severe is the 
pressure which is being put upon them to uphold subsisting 
duties. There is now but little doubt that of the thirty-six 
German Chambers of Commerce who in their reports to the 
Ministry of Commerce have dealt with the iron question, 
twenty-five have declared themselves decidedly in favour of the 
maintenance of the duty on imports, and only eleven for its 
abolition. The present duty on British finished iron imported into 
Germany is 20s. per ton. If the majority of the German 
chambers can have their way the duty will not be reduced in 
the forthcoming new tariff, notwithstanding that the undertaking 
of the Germans two or three years ago was that this year that duty 
should be entirely removed. Nor would our competitors in the 
German iron trade confine themselves to ran vx 4 us out of the 
finished iron market, The understanding of which we speak was 
come to when the duty on pig iron entering Germany was 
swept away. The effect of the removal was to greatly advantage 
the pig makers of Cleveland in particular. That advantage is 
now seriously imperilled ; for the application of the German 
ironmasters is that a duty of 5s. a ton shall be imposed upon 
pigiron. No efforts should be spared by English ironmasters 
to press upon our Foreign-office the great importance of these 
questions to all our iron-producing centres. 








MORTISING AND TENONING MACHINE. 


In the engraving, page 258, we illustrate a combined mor- 
tising and tenoning machine, which appears to include several 
excellent features. It performs a multiplicity of operations, 
mortising, tenoning, housing staircase strings, sticking moulding 
suitable for doors, small architraves, and other work. The 
mortising, &c., is performed without the work being previously 
set out by a skilled man. It can be used for dowelling purposes, 
chairs, &c., for cabinet makers, and it will cut with ease orna- 
mental open work of any pattern, however irregular, for the 
eaves of houses. The machine consists of a stout iron pillar, 
bolted to an iron base. Projecting from the pillar are three 
iron arms which support the cutting machinery, and at the back 
is an iron bracket, bolted to the pillar, to carry the wheels for 
pulleys. In front of the machine is an iron table and framework 
bolted on to the base. The table travels, and can be raised or 
depressed according to the thickness of the material operated on, 
a projecting lever locking the table when the chisels and cutters 
are in motion. Ina minute a doorcan be mortised ready for a 
lock, an operation which at a building would take a workman 
an hour. The chisel for moulding and rebating circular-headed 
sashes cuts both ways, according to the grain of the wood, 
springs keeping the moulding in proper position. In tenoning, 
two small circular saws driven by an endless cord cut the 
shoulders clean. There is no snipping, and the joints fit toa 
nicety. The saws can be raised and lowered by means of a lever 
and screw for the required size of a tenon, and they move side- 
ways for long and short shoulders, and for solid, moulded, or 
beaded framing. 

Figs. 1 and 2 are respectively side and front elevations of the 
machine ready for mortising ; Figs. 3 and 4 show the arrange- 
ment for mortising ; 5, 6, and 7 show chisels ; Figs. 8 and 9 
show one side and front elevation of the machine as a moulder, 
with chisel in position ; Fig. 10 is a side viewas atenoning machine; 
and Fig. 11 is a front elevation of the same. On a foundation 
plate A is fitted a pillar B, having brackets C formed or fitted on 
it; these brackets carry the bearers D of the revolving spindle 
E, to which motion is imparted by means of the belt F passing 
over the pulleys G, H, and 1; the spindle E is regulated and 
raised or lowered by the spur gear J, which actuates a nut on 
a screw formed on the spindle, in which is fitted the mortising 
bit. The bottom part K of the pillar B is turned true, and on 
it is fitted a bracket L, so arranged that it can be swung round 
the pillar, so that the one arrangement will serve for mortising 
door locks. The bracket L can be raised or lowered by means 
of the worm gear M, which actuates the pinion N, gearing into 
the rack O, allowing the different heights for mortising to be 
obtained. The bracket L can be swung round the pillar B, and 
t can be fixed in any required position by the screws P ; on the 
bracket L are fitted ordinary longitudinal and transverse slides 
Q, and on the top slide is fitted a table R make to slide thereon. 
Underneath and on the side of the table R is fitted a rack 8 





that it may be removed when the table is once 
to the required position and not required for mortising. 
fitted with a movable fence V working in slides 
to the 
the screw 


i tted with 
and can be removed when not required. 

part K of the pillar B is fitted a ring A', made so that 
it can be raised or lowered, and fitted with a screw B! for fixing 
it to any required position ; the ring A' is formed with a pro- 
jecting piece C', to which is bolted a guide D' made with openings 
i in which works a guide lever F" fitted on the fence V. The 


lever F' travels with the table R, and on and in the opening E’, | } 


which is made equal in travel to the length of the mortise hole 
to be cut. On the table R, and bolted to the fence V, is a wooden 
guide frame G', on which is placed the wood to be operated on, 
and on the under side of the frame G! are fitted springs H? having 
studs I’ which pass through openings made in the bottom of the 
frame G!, and enter the mortise holes which have first been cut, 
acting as guides for cutting the other mortise holes, and doing 
away with the present system of setting out all the holes to be 
mortised, and in addition making each piece of wood mortised 
mathematically true. 

On the side of the table R is fitted a bracket J', in which 
works the end of a screw K', which works through a swivel lug 
L' fitted underneath an independent table M! ; this table is fitted 
on the top of the table R. Underneath the independent table 
M' is fitted a stud N}, which works in a curved guide O" formed 
in the table R ; on the top of the independent table M' is fitted 
a guide plate or fence P! for guiding the wood operated on. The 
table M? is used for the purpose of cutting away the wood of the 
treads Q! and rises R! of staircase strings. en the indepen- 
dent table M? is el with the table R, the treads Q! are cut 
straight on one side by means of the bit Z}, but by turning the 
handle S', which actuates the screw K', the independent table 
M' is made to work sideways, givi the required angle to cut 
away the wood of the treads Q! rises R', cutting the wood 
at an angle giving the required width at the end, as shown in 
the drawing, for the purpose of wedging the treads and rises up 
to the proper joint. 

The mortise bits are made of steel, and formed with three, 
four, or more distinct cutters of a spiral curved shape, cut round 
and lengthways of the boring bit, and sharpened on the edges. 
When boring—for first passing through the article to be 
mortised—all the cutters are acting, but only one or two cutters 
is or are on the cut when the bit or wood is made to travel 
sideways or horizontally, that is to say “slotting,” the other 
cutters being formed equally in a circle steady ‘the bit, 
preventing it working sideways, and producing an evenly cut 
mortise hole, doing away with the evils in bits heretofore in use, 
made with two cutters and two small wings, which left the bit 
loose in the hole until the cutters came in contact with the 
wood, causing the bit to work sideways, and producing an un- 
evenly cut hole. 

The mortising machine is shown fitted with moulding bit and 
apparatus for keeping the wood in position during the operation 
of cutting the mouldings, On the table Rare fitted plates C? 
having jaws D*, in which work spring levers E? having friction 
pulleys F? fitted in the ends ; these friction pulleys are kept 

ressed against the wood G2, which is operated on by the screws 

2, giving the required pressure, and preventing the wood work- 
ing sideways during the operation of cutting the mouldings. In 
the spindle E is fitted a moulding bit or tool I’, this tool is 
made with five cutters J* of a curved shape. The bit or mould- 
ing tool can be made of any pattern to suit the required mould- 
ings ; on the bottom part of the bit is formed a stud K*, which 
fits in a hole formed in the top table R, and the top L is made 
taper to fit the spindle E. 

Figs. 10 and 11 represent the mortising machine fitted with 
apparatus for cutting shoulders and tenons. On the table R is 
bolted a frame S? having slides T?, in which are fitted the 
bearers U? of the saw spindles V2; these slides or bearers are 
raised or lowered to suit the thickness of the wood to be cut, and 
are actuated by screws W’®, worked by the handle Y?, which is made 
to fit the heads of the screws W2, On the endsof the spindles V? are 
fitted small circular saws X*, which are actuated by a rope or 
belting Ys working over pulleys Z? ; the circular saws X? cut the 
shoulders of the tenons, and prevent broken shoulders, and con- 
sequently bad workmanship, On the end of the spindle E of 
the mortising machine is cut a screw, on which is screwed a 
disc A* having three cutters or sections of a saw Bs fitted on it. 
The spaces C3 are for the purpose of clearing the cutters from 
the chips or sawdust. A similar disc D* is fitted underneath 
the disc A’, having similar cutters; the top disc cuts the 
top of the tenon, and the bottom one the under side 
of the tenon. Between the disc is fitted a wooden 
washer E%, and this washer varies in thickness according 
to the thickness of the tenons to be cut. A set screw F% is 
passed through the bottom disc and washer, and screwed in the 
boss G* of the top disc. The wood operated on is made to slide 
on a top sliding frame H* working on bottom frames Is ; stops 
and a brake are employed to keep the wood firmly fixed on the 
sliding frame H*, and to regulate the length of the tenons being 
cut ; the sliding frame Hs brings the wood first through the 
circular saws W?, cutting the shoulders, and afterwards through 
the discs cutting the tenons. 

For planing wood a long wooden or iron table is fitted on the 
table R, and the spindle of a planing tool is screwed on; the 
a ee is actuated by gear fitted on the table R and 

racket L. 








COUNTER GEAR FOR LATHES. 


TEE engraving at page 258 shows a new driving gear for 
lathes, &c., now being introduced by Messrs, Hind, of Notting- 
ham. The drawings practically explain themselves. Friction 
wheels are used. That marked B can be wedged out between or 
withdrawn from the other two by a screw on the axis of A. 
This latter wheel can be moved by the endless chain C C. 








WHEN we read—says the Railway Age—that the last link of the 
Southern Pacific Railroad was closed up with a golden C) 
costing 180 dols., driven by a silver hammer worth 60 dols., both 
of which valuable instruments ‘‘ were presented by our well-known 
and enterprising jeweller,” Mr. So-and-So, the question will ari 
did the poripa) gomg Patchy ad take back his spike and hammer 
and so his advertising for nothing? not, who did pull 
that spike and pocket that hammer? Shall we ever know? 


SouTH KEnsIncTon MusEuM.—Visitors during the week ending 
Oct, 7th:—On Monday, eae and Saturday, free, from 
10 a.m. to eed pare Museum, 13,948; mercantile marine, 
materials, and other collections, 6392, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 2040) 
mercantile marine, buildin; 


* 
’ 


d other collections, 691, 
Total, ee * of correnponting week. in former Jur, back of the 
1658, etal tegh Geo dguaing the Musem, 15,744,335, 





THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 

Ir the attention is directed to the workmanship at the Cen- 
tennial there will be found much to instruct, much to surprise, 
and something to regret, The foreign exhibits are so limited 
that there is really insufficient wherefrom to form a comparison, 
The Belgian ergine is, taken altogether, an excellent specimen 
of workmanship, and one experiences a feeling of regret that a 
set screw on one connecting rod should at the crosshead end 
stand out at least an inch farther than does the one on the 
opposite side of the engine. The fly-wheel is bored out about 

in. larger than the size of the crank shaft, and the wheel is 
trued by the fit of the four’ large keys. The edges, top and 
bottom of the connecting-rod jibs are left sharp, and not cham-. 
fered off at all—a defect which exists on nearly one-half the 
jibs in the whole Exhibition—and the consequence is that if a 

urr becomes raised on the corner, as it is very apt to do, the 
engine may have to be moved so that one can get at the burr to 
file it off.’ This is apparently a small matter, but it is not so in 
practice, because one is not apt to find the burr until its cutting 
in the kéy-way gives notice of its existence; then a file is not 


‘ always at hand, nor are filings the most desirable things to have 


round about a key-way, and a journal and bearings, The scrap- 
ing on the crosshead and slides of tke Belgian engine is fairly 
executed, which is more than can be justly said for the greater 
part of the —— in the exhibition. The crosshead is of that 
ugly octagonal shape that offends the mechanical eye on so many 
of the engine exhibits. 

On the English engine and sugar mill we find substantial, if 
not highly-finished work. The connecting-rod keys have, in 
addition to the set screws, split pins at the small end. All bolts 
upon the working’parts are provided with nuts and check-nuts, 
aa also aré those bolting the segments of the fly-wheels together, 
and bolting the arms to the hub or boss, The brasses are, as 
also are those of the Belgian engine, fitted to come together— 
brass and brass. On the big Corliss engine the bolts bolting the 
fly-wheel sections, and those bolting the arms to the boss; have 
neither check-nuts nor pins. It is only when turning to the 
locomotive exhibits that one realises how much may be over- 
looked or slighted, and yet escape criticism. Here is a four- 
wheeled coupled engine, No. 2436, made by a large and well- 
known firm of locomotive builders, with the crosshead on the 
left-hand side keyed on all out of true. It is, in fact, a dis- 
graceful piece of workmanship, for beneath the guide-block and 
the bottom guide-bar at one corner, and between the block and - 
top bar at the diagonally opposite corner, we can put in I don’t 
know how many thicknesses of writing paper; the other corners 
of the guide-block are a fit to the bars, hence how much the 
piston-rod will be sprung when the engine is running I hardly 
dare to think of, much less to guess at. The bolts securing the 
straps to the connecting and coupling-rod ends have neither 
cotters, check-nuts, or pins to secure them—a remark which 
applies equally to the eccentric straps. The bolt connecting the 
lifting link to the quadrant is provided with a cotter, which is, 
however, left unsplit. The link motion and the connecting-rods 
of this engine are well-fitted—a fact, indeed, which applies to 
nearly all the locomotive connecting and coupling-rods, for better 
samples of fitting need not be desired. 

Before going any further on the subject of the securing of 
Lolts, it will be as well to state that it is in each case strenuously 
asserted and insisted upon that safety is, in each and every in- 
dividual case, positively assured. To the assertion that single 
nuts are apt to slacken back, the reply is, that they don't 
slacken. In Europe the eccentric straps and connecting-rod 
bolts are secured by nuts and check-nuts, and by split pins or 
split cotters in addition, and where taper pins are used they 
are forged split, and opened out after being put finally in their 
places; but in the engines exhibited, the taper pins—where 
there are any—are solid, and depend upon the driving fit only to 
retain them in their places, European mechanics strongly 
object to this, while nobody claims any advantage from the dis- 
pensing with these extra securities which render it necessary for 
Mr. M. N. Forney, in that valuable little book, “ Forney’s 
Catechism of the Locomotive,” to say as follows :— Question 
460 : In inspecting the cylinders, pistons, guides, and connect- 
ing-rods, to what points should the attention be directed ? 
Answer: . . . Especial attention should be given to seeing 
that all the bolts and nuts on the connecting-rods are tight.— 
Question 466: What part of the valve gear should receive 
attention when the engine is inspected? Answer: All the bolts, 
nuts, and keys should be carefully examined, to see that they 
are properly fastened. The bolts and nuts in the eccentric 
straps are especially liable to come loose, &c. &c.—Question 468 : 
To what points of the running gear should attention be directed 
during inspection? Answer:. . . The bolts and nuts about 
both the engine and the tender trucks should be watched, to see 
that none are lost or work loose. . . .—Question 471: What 
duplicate parts should be carried with the engine? Answer: 
Keys, bolts, and nuts for connecting-rods. . . .” Mr. 
Forney’s catechism is thoroughly practical, and there is no doubt 
that each of the above instructions is well directed and posi- 
tively essential. To proceed, however, a locomotive, numbered 
3860, and exhibited by another large firm, has bolts and nuts 
and pins to the eccentric-rod eyes, but bolts and nuts without 
pins are employed to hold the link halves together, the links being 
made in two pieces, bolted together at the ends with a distance 
block between them. The connecting-rod bolts have check-nuta 
but no pins, while the eccentric-rod eyes have nuts and taper pins, 

The Philadelphia and Reading Railroad exhibit a locomotive 
that, so far as workmanship is concerned, is a positive eyesore. 
It is a consolation to know it was built by apprentices, and 
it would be a still greater consolation to know it had been 
built in the dark. The pump is operated by an outside crank 
attached to the end of the crank pin. The crank was bored too 
large for its seat, and the key has sprung it on the keyway side 
away from the seat so that a piece of paper can be passed be- 
tween the bore of the crank and the seat. The connecting-rod 
key on the right-hand side of the re oe is so loose in the key- 
way of the strap that a three cent silver piece has been slipped 
in between the two, A washer on the end of one of the crank 
pins, to secure the rods, is fastened with a taper pin, and while 
the face of the washer is a close fit on one side of its diameter, 
it is gaping at least y'sin. open on the other side, The pin con- 
necting the slide spindle to the rocker arm on the right-hand 
side of the engine shows under the head a similar state of affairs, 
The rods are, with the exception of the keys, well fitted, and so 
is the link motion, the bolts being secured with split cotters, 
and the casehardening beiug especially well executed. 

A marine engine-building firm exhibits, near the locomo- 
tives, a marine engine shaft and crank, with the machine 
work on them all done. The turning work on the shaft is any- 
thing but eee it be for coarse chatter marks which 
appear all over it, while the less said about the planing on the 
crank the better. 

It is with a sigh of deep relief that one turns from these two 
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e ing on the machine tools exhibited by the Putnam 
Machine Company is equal to the finest silver plating. The 
finish is, it is true, done me Beynon , but that is of no 
consequence, since it isonly applied to those parts where finish 
and not fit is the object sought. 

In the Hoe printing press exhibit we have examples of excellent 
and substantial fitting and finishing, while for a specimen of 
accuracy of machine work the Poole rolls are a marvel. 

The workmanship upon the Sellers machine tools is also note- 
worthy for excellence of execution both in fit and finish, as 

ight be expected of this firm. 

One of the most interesting exhibits in the Machinery Hall is 
the Thompson or Buckeye engine and governor. The engine is 
illustrated in the accompanying engraving. It will be seen frow 
the section of the main and cut-off valves that the main valve is 
substantially a hollow box or chest closed with a lid or cover. 
Ta the large long stroke engines its form is that of two such 
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boxes connected by a hollow neck. The steam enters its interior | 
through circular openings in its cover, and thence passes into the 
cylinder through ports near its ends as they are by its travel 
brought to coincide with its cylinder ports. The exhaust 
takes place at the ends of the valve into the ends of the chest, 
thence through passages into the exhaust pipe. To the openings 
in the back of the valve are fitted self-packing rings, which serve 
the purpose of insuring a steam-tight connection between the 
interior of the valve and the steam chamber in the back of the 
chest. The area of these openings is made just sufficient to hold 
the valve to its seat, hence it is as nearly ced as is practi- 
cable or desirable. As the valve chest contains only exhaust 
steam, the engines may be run with the chest lid removed, and 
any leakage detected. The cut-off valve works inside the main 
a and alternately closes the ports leading to the cylinder. A 
fixed eccentric operates the main valve, and an adjustable one 
operates the cut-off valve through the medium of a com- 
pound rocking-arm device and its connections. A small 
rocking shaft, which forms a part of the device, works in a 

ing in the main rocking arm, and moves with it, so that the 
movement of the cut-off valve, relatively to its seat in the main 
valve, is both as to time and extent just what its eccentric would 
produce if the valve worked in a stationary seat, and was 
attached directly to said eccentric. The stem of the cut-off 
valve passes through the hollow stem of main valve, and is con- 





nected to an upright arm on the cut-off rock shaft, on the end 


opposite to that to which the eccentric rod is attached. The 
automatic adjustment of the cut-off eccentric is effected by means 
of its connection with two weighted levers contained in the cir- 
cular case seen on the engine shaft. The outward movement of 
these levers advances the eccentric forward on the engine shaft, 
and two well tem, cast steel wire coil springs furnish the 
centripetal force which returns them when the s slackens. 
Said springs are provided with set screws for adjusting their 
tension. Figs. 3 and 4 explain the construction of the governor, 
and its attac t to the loose eccentric. Fig. 3 shows the posi- 
tion of the weighted levers a a, and the eccentric C, when the 
engine is at rest or when the speed is not sufficient to move 
them. The spring E is shown drawn out to a certain degree of 
initial tension, while D shows its ap without tension, 
the space between nut / and the stud d representing the distance 
it should be drawn to equal E. Fig. 4 shows the weights thrown 
out as far as they will go, in which position the earliest cut-off 
takes place. It also shows the position of the levers required 
for a direction of motion the reverse of Fig. 3, the direction in 
each case being shown by the arrows. The range of adjustment 
turns the eccentric one quarter of a turn, so that if the earliest 
cut was fixed exactly at the beginning of the stroke, the latest 
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a required in the equilibrium. The engine exhibited has 
acylinder 16in. diameter, 36in. stroke, driving a pulley 10ft. 
diameter, 25in. wide, and 300ft. of shafting, for the purpose of 
exhibiting the engine at work. 

Mr. J. W. Thompson, the inventor of this engine, has made a 
laudable effort to improve the construction of the well-known 
indicator, and especially with the view of improving the diagrams 
taken from high-speed engines, which it is well known are fre- 
quently of a most unsatisfactory character when the ordinary 
instrument is employed. Mr. Thompson states that the 
circumstances which compelled him to make the improve- 
ment were similar to those which led Mr. Gooch to adopt the 
principle of causing the marking-point only to travel to the full 
extent required by the diagram. Subsequently Mr. Richards 
added a parallel motion to steady the movements of the pencil, 
and caused the latter to travel a greater distance than the piston. 
Mr. Thompson contends that Mr, Richards’ improvements did 
not fully carry out Mr. Gooch’s idea, as the mechanism adopted 
by Mr. Richards involved three times as much disturbing momen- 
tum as produced by the single lever of Gooch. 

In order to remedy this defect, and overcome the difficulty of 








would be just at mid-stroke, but as the earliest does not need to 
be earlier than about one-twentieth, to hold the engine without 
load, the latest will, when the earliest is so placed, be a very 
little earlier than three-fourths of the stroke. The proper adjust- 
ment in this respect is obtained by turning the governors for- 
wards and backwards on the shaft as required. The action of 
the governor can be best understood by reference to the accom- 
panying sketch, Fig. 5. Let A represent the engine shaft, and 
B the weight attached to the lever of the governor, which lever 
is pivoted to the case at d, and having a range of movement 
outward to c. The centrifugal force of a body revolving in a 
circle is, for a given uniform speed, directly as its distance from 
a centre round which it revolves. The resistance of a coiled 
steel wire spring increases directly as it is extended. Supposing 
the spring to be attached to the lever at }, with an amount of 


tension equal to the distance a b, it is evident that if the weight | 


B is moved out to C, the spring will be drawn toc, and will 
exert just as much more force than when at 8, as will equal the 
increased centrifugal force of the weight at C. With such an 
adjustment of tension the regulation would be perfectly isochro- 
nous, provided an equilibrium between the two forces could ever 
be reached, but since it cannot it is necessary to introduce such 
conditions as will require a slightly greater speed to carry the 
weight to C than is required to start it from B. This condition 
is obtained with a little less tension than the distance a 6, the 
diminution of the tension being determined by the degree of 





obtaining a clear diagram from a high-speed engine, Mr. Thompson 
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reverted to a single lever, and caused the end of it to move in a 
straight line. 
The lever a, Fig. 6, is pivoted to a bracket E, which has a fixed 
pivot, so that its upper end ¢ is free to move. A light and short 
| radius bar b is attached to a rigid standard F, and also to the 
| lever a, at such a point that its effect is to counteract the curvature 
| which the end a would have if the end was fixed. The line 
| produced is practically straight for a distance ample for the 
| purpose, though beyond certain limits the lines produced by this 
| and the Richards’ indicator begin to curve, and the length of the. 
| straight portion is the same in each. The reduction in weight in 
| Thompson’s indicator as compared with Richards, ascertained by 
| actual weighing at the pencil, is stated to be fully two-thirds ; 
| but it is claimed that the saving of weight is greater than that 
| proportion, as the lever having to carry a pencil alone, does not 
require the same strength as one that has to carry a link and 
another lever. The connection is made of the length mathe- 
matically required to give correct indications, and is a trifle 
longer than that of the rod 6. The joint is thus brought 
down near the piston, and is a modified form of ball and socket, 
which allows both the lateral movement required by the parallel 
motion and the rotative movement involved in swinging the lever 
to and from the drum. This joint is made compensating, so that 





lost motion may be easily taken up. On this indicator two joints 
between the piston and the pencil are dispensed with. 
The result of these alterations in the construction of the 
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indicator is shown on the diagrams sent herewith. One was 
taken with the ordinary indicator, the other with the improved 
instrument ; one instrument was right-handed and the other 
left-handed, so that the corresponding ends of the cylinder are at 
opposite ends of the paper. ese di were taken under 
such circumstances as most severely test the instrument used, such 
as high speed, light load, quick induction and cut off, and a high 
grade of expansion. 

They weré both taken from the same engine, and under the 
same conditions, as far as these could be obtained. The size, 
speed, and kind of engine are marked on the diagrams. The best 
diagrams were taken with the new indicator. 

Among the novel motors in the Exhibition is the Rider com- 
pression engine, by the inventor of the well-known Rider cut-off 
gear. The Rider compression engine consists essentially of a 
compression and a power cylinder, with their respective pistons 
and connections. The lower portion of the compression cylinder 
is kept cold by a current of water which circulates round its 
exterior, while the lower portion of the power cylinder is kept 
hot by the action of the fire below the heater. The heating and 
also the cooling of the air is instantaneously effected by its 
alternate presentation to the surface of the heater and cooler in 
a thin annular sheet. The same air is used continuously, as 
there is neither influx nor escape, the air being merely shifted 
from one cylinder to the other. All the movements of the 
various parts are uniform, being solely derived from regular, 
circular, and rectilinear motion ; ani as there are no compli- 
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out for itself a bed of nearly three quarters of a mile in width 


in the gravel and clay formation. During the season the 
Slee caby cove a portion of the bed where the channel is 


deepest, but like many other Indian rivers its course is perpetu- 
ally shifting, and the channel which a few years back hugged 
the right bank has been gradually silted up, the deepest section 
now approaching the left bank. In the rains the water covers 
the whole bed, and when heavy floods occur it rises over the left 
bank and overspreads a large extent of country. The town of 
Broach lies on the north, or right bank ; it is considerably raised 
so as to be completely protected from floods. The railway 
viaduct over the be ngmae a of peng —_ of 

nerally 624ft. length each, suppo: upon cast iron columns 
a om da ecieonal diameter, made up of 9ft. lengths. 
The total length of each averages between 80ft. and 90ft., and 
they are screwed into the bed of the river to depths varying 
from 30ft. to 40ft. Each pier consists of five of these piles 
ranged in a single row transversely to the viaduct, with here and 
there some extra piles supporting fenders for protection from the 
trunks of trees which are frequently floated down by the floods. 
The double line of rails is carried by longitudinal wrought iron 
lattice girders over the three central piles, and the weight is dis- 
tributed over the five by cast iron cross girders. There is room 
left, therefore, on each side of the line for a platform or 
footway, but these, although at one time contemplated, 
have pot been completed, and foot passengers usually cross 
the river in boats. The piles are cross trussed down to 
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RIDER’S COMPRESSION ENGINE. 


cated parts, and none of the irregular intermittent impulses 
which characterise caloric engines, a high rate of speed and 
smooth action may, it is claimed, be safely and easily obtained. 

The operation of the engine is briefly as follows :— 

The compression piston C first compresses the cold air in the 
lower part of the compression cylinder into about one-third 
its normal volume, when, by the advancing, or upward motion 
of the power piston O, and the completion of the down-stroke 
of the compression piston C, the air is transferred from the 
compression cylinder through the regenerator R, and into 
the heater B, without appreciable change of volume. The result 
is a great increase of pressure, corresponding to the increase of 
temperature, and this impels the power piston up to the end of 
its stroke. The pressure still remaining in the power cylinder 
and re-acting on the compression piston forces the latter 
upward till it reaches nearly to the top of its stroke, when, by 
the cooling of the charge of air, the pressure falls to its mini- 
mum, the power piston descends, and the compression again 

i In the meantime, the heated air, in passing through the 
regenerator, has left the greater portion of its heat in the 
regenerator plates, to be picked up and utilised on the return of 
the air toward the heater. 

The regenerator, as it is called, is a very important part of the 
engine, and consists of numerous thin plates of iron between 
which the air passes, and which alternately absorb the heat from 
the air and return it. 

One of these engines is at work in the boiler-house, No. 4, 
feeding a boiler. 











FALL OF THE NERBUDDA VIADUCT. 

Tur Bombay, Baroda, and Central India Railway runs from 
Bombay northwards, up the coast to Guzerat and the district of 
Kattiawar, pissing in its course by the important towns of Surat, 
Broach, Baroda, and Ahmedabad. It has to cross several rivers, 
the principal of which are the Taptee, at Surat ; the Nerbudda, 
at Broach ; the Mahee, near Baroda; and the Saburmuttee, at 
Ahmedabad. The viaduct over the Saburmuttee was seriously 
injured by the floods last year. This year the Nerbudda viaduct 
hae suffered, and the damage done to it has been very consider- 
able, amounting to the total destruction of more than one-third 
of its length. e river where the railway crosses has channelled 











and below the river bed, and the structure is very rigid. 
On the night of the 5th ult. the water had risen to the 


greatest height which had been observed since the erection of |’ 


the bridge, and was rushing through at a velocity estimated at 
from eight to ten miles an hour, throwing up a wave against 
each pier of about 7ft. in height. Atabout midnight the surface 
of the water is stated to have been 42ft. above low-water mark, 
or 5ft. higher than it had been known to rise for many years. 
It was then about 13ft. below rail level. The left bank of the 
river was submerged aud the adjacent country flooded, a small 
neighbouring village being entirely destroyed. Shortly after 
this, two or three of the spans of the bridge’ near the left bank 
were carried away, quickly followed by several more, and 
ultimately twenty-five in all were bodily thrown into the river, 
leaving only forty-two spans remaining. The whole of the 
south end of the viaduct was thus destroyed, and although the 
river has since subsided some 15ft. to 20ft., there is nothing 
visible of the structure beyond two or three of the girders of the 
shore span, which are lying on the end of the embankment very 
much contorted, and a few of the broken stumps of the last two 
piers nearest the shore. The current on the 13th instant was 
running too strongly to allow diving operations to be effected, so 
as to examine the condition of the bed of the river where the 
viaduct stood. The last standing pier has its cast iron girders 
cracked and is otherwise shaken, but the rest of the bridge at 
present appears intact. The longitudinal teak sleepers are 
broken off with the usual wood fracture, but the up rails—iron— 
are broken short off over the girder, almost as if shorn ; the 
right-hand down rail is cut in a similar way, but the left-hand 
down rail hangs over about 3ft. and is contorted. Toa casual 
observer, except for this last fact, there is nothing to show the 
excessive wrench the structure must have borne. The greater 
part of the submerged portion of the viaduct is apparently lyin 
not many yards below where it originally stood, as indica 
by the eddies in the water, but none of it is as yet visible. 
Unfortunately the accident caused the loss of one life, namely, 
that of Pestonjee Framjee Green, inspector of bridges, who 
with two others was on duty on the bridge, and near the shore 
end when it was carried away. All three were thrown into the 
river, but two escaped. The inspector Pestonjee is still reported 


missing. 
Although traffic was suspended for a day, on the morning of 


the 8th a steam launch was in readiness, and was actively en- 
in carrying traffic and tugging native boats across the river. 

e launch was brought from Bombay by rail, a distance of 
200 miles. A delay of little over an hour is occasioned to the 
mails in crossing. 

Temporary landing stages have been erected, and a more con- 
venient one is in course of construction attached to one of the 
piers of the standing viaduct, which will enable the larger barges 
tc land goods and passengers readily. It is clear that, great as 
the difficulties are which the engiueers and traffic r and 
his staff have to overcome, they have met them with admirable 
energy and foresight, 

When circumstances allow diving operations to be carried out, 
it will be ascertained whether the piers were undermined or 
otherwise. Either that or the fracture of some of the piles 
from side strain caused by a diagonal current are among the 
most probable causes of failure. The appearance of the fractured 
rails tends to show that the last span must have fallen almost 
vertically downward. ; 

The viaduct has been standing for about fifteen years. It 
suffered damage in 1864, when six spans were carried away and 
subsequently renewed. In 1868 three spans were carried away 
and were replaced. The present destruction of twenty-five 
spans represents a length of about two and a-half furlongs. 

The excessive flood this year is attributed mainly to the late 
but heavy fall of rain up country. Great apprehensions were 
entertained for the safety of the Taptee viaduct, owing to reports 
of heavy floods up the river in the neighbourhood of Nagpore: 
The water is stated.to have risen within 4ft. of rail level on that 
viaduct. The country bears signs of heavy local rain, but the 
floods have subsided, and both the rivers are now in their normal 
monsoon condition. 
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2329. Improvements in obtaining and applying Motive Power to sub- 
marine operations, Edward Jordon Hough, 8t. Helen’s-place, London. — 
2nd Jume, 1876. . 

2966. Improvements in machinery for Scourinc, Serrine, or Giassnc 
LeaTHER or Beamine Hines, Frederic Augustus Lockwood, Bristol, U.S. 
—21st July, 1876. 

2999. An improved machine or apparatus for WasHine and PreLina 
Potators or other vegetables or roots, Thomas Bradford, High Holborn, 
London. —25th July, 1876. 

8091. Improvements in the construction of Steam Borusrs, and in appa- 
ratus used in the manufacture thereof, Bristow Hunt, Serle-street, 
Lincoln’s-inn, London.—A communication from Alvan Dinsmore Brock, 
Washington, U.S.—2nd August, 1876. 

$181. Improvements in the manufacture of Artictes from Coprer, and 
in mor aay employed therein, Sydney Pitt, Sutton, Surrey.—A com- 
munication from Count Stanislas de Plater-Syberg, Paris.—14th August, 

1876 





3376. Improvements in Gas REGULATING and saving apparatus, Peter 
Sieh and Theodore Schwarz, Hamburg, Germany. 

8377. The improvement of TURNSTILES, and apparatus connected there- 
with, George Lowry, Salford, Lancashire. 

$399. An improved combination of processes and aj tus for the manu- 
facture of Sopa and Porasu, and the recovery of the sulphur employed 
Lg Walter Weldon, Abbey Lodge, Merton, Surrey.—28th August, 
1876. 

3409, Improvements in AvuTomMaTic TurEap Layers combined with 
THREAD CaRRIERS, applicable to the hi employed in manufac- 
turing ribbed, looped, or knitted fabrics, Thomas Uoltman, Leicester- 
shire.—30th August, 1876. 

8446. Improvements in SoLiTainEs or Steeve and CoLtar Srops, 
Frederick Weintraud and Richard James Secundus Joyce, Alderman- 
bury, London.—31s¢ August, 1876. 

8477. An improved method of Raisina and Lowerinc Winpow-Buinps 
and apparatus therefor, Charles Dawbarn, Bury-court, St. Mary Axe, 
London.—A communication from Louis H. Gano, New York.—4th Sep- 
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3519. Improvements in apparatus for Weavino Loopep and PiLep Faprics, 
Bristow Hunt, Serle-street, Lincoln’s-iun, London.—A communication 
from Octave Alexandre Gallet, Paris. —7th September, 1876. 

3530. A new or improved Grave Tascet for perpetuating the memory of 
the dead, James Gillman, Leeds. 

8533. Improvements in Sewinc Macuinery, Howard Pratt Garland, 
Dundee, Scotland.—8th September, 1576. 

8549. Improvements in DiscHarcine Water fromm STteaMsuHiPs and other 
vessels, and in apparatus to be employed for this purpose, Robert 
Griffiths, Bayswater, London.—9th September, 1876. 

3558. Improvements in RoLLER or Wuee. Skates, Frederick Yorng, 
Dalston-lane, Hackney, London, and Charles Frederick Deacon, South- 
ampton. 

8560. Improvements in Reapina and Mow:ne Macuines, Adam Carlisle 
Bamlett, Thirsk, Yorkshire. 

3562. Improvements in apparatus for use in Srorprina and ConTROLLING 
the Morton of Su1ps’ Casves, Alexander Jardine Alderman, Copenhagen- 
street, Cloudesley-road, Islington, London.—1l1th September, 1876. 

8566, A new or improved apparatus for Srorrinc Pumpine Enaines, John 
Robertson, L ‘k, New C ik, Ayrshire. 

8572. Improvements in Scuoot Furniture, William Coor Parker and 
James Stabler, Darlington, Durham. 

3574. Improvements in CooLinc WovEN or FE.tep Fasrics after the pro- 
cess of steaming or blowing or boiling in water, Henry Lister, Ashbrow 
Mills, Huddersfield, Yorkshire, 

8576. Improvements in Puriryine and Distnrectina Sewace and other 
foul waters, and in the preparation of disinfectants, William White, 
London-road, N tl der-Lyne. 

3578. Improvements in Harvestina Macuines, Bernhard Samuelson and 
William George Manwariug, Banbury, Oxfordshire. 

8580. Improvements in the method of Winpinc Hosiery Yarn, and in 
a tus employed therefor, Howgate Greaves Warburton, Leicester- 

shire.—12th September, 1876. 

$582. Certain improvements in machines for Printine or Empossina 
Spoois, Peter Joel Livsey, Manchester.—A communication from Ira 
Dimock, Hartford, U.S. 

3586. Improvements in apparatus connected with CLeansine the Borroms 
of Suips and other submerged structures, Henry James Cole, Wands- 
worth-road, Surrey. 

3587. Improvements in SigNALLING APPARATUS, Philip Haughton Whit- 
taker, Parr-street, Liverpool. 

3588. Improvements in Rim, Mortise, and other Latcu Locks, Edgar 
Hum, Stoke Newington, London. 

3592. Certain improvements in the construction of instruments for 
Smearino SHeer or other Animazs, William Clark, Oxford-street, 
London. —13th 

3596. Certain imp ts for Finisutne the Enns of 
Rotts for Merat Rowse, Frederick Richard Wheeldon, Wolver- 
a 

3598. Improvements in GLose Horpers suitable for gas and other lamps, 
Henry Horton, Finsbury-street, London. 

3600. Improvements in FRAMES em — in stretching and finishing of 
skirts, Thomas Bernard Ward, Holt Town, Manchester. 

8602. Improvements in the construction of Decanters, Water Botries, 
TUMBLERS, and other vessels or articles made of glass, china, stoneware, 
or other brittle or hard materials, James Vernon, Newton Stewart, 
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3604. An improved Parntine, Paprr-cuTtina, and TaG-MAKING MACHINE, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from William Heckert, Providence, U.S. 





3608. An improved Fountain Pennotper, William Alexander Brice, 
-lane, London.—14th > 
8610. Im ts in Tancep Spapes and Srovers, Francis Adkins, 


Oldbury, Birmingham. 

8614. Improvements in the construction of Cranx-arMs used in looms for 
weaving, Denis Bury, Oswaldtwistle, L hire. 

8615. Improvements in Woop Screws, and in machinery for making the 
Tadd os Migelh; Gisconsaanege Sn, lade Pere, Landon, and Moses 

jeus ens, e , London, an omas 

Rickett, Devonshire-place,  aer-ammoneSewe Birmingham. 

8616 Improvements in Stwps or Ciasps, William Henry Douglas, Stour- 
bri orcestershire, 


3618. mprovements in Screw Prore.ciers for 
Victoria-cham! 


ropelling vessels through 
the water, Robert Hi He Westminster. Sion 
$620. Improvements in Encines worked by the 
sive force of an inflammable fluid mixture, Matthew Picra W: 
ton, Tew Park, Oxfordshire.—15th September, 1876. 
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Covers around Cakes of Biacxine or other material, William Cowper 
yy yp Rosas and in the method of and 
ratus the 


Frank Wirth, 
Hise, Germany. — A from Theodor Remus, Lodz, 
2c. Improvements in John 


3632. A new or im ae R ce ee ae é 
E 2,  aaendabeeiann * Charles Robertson Mitchell, aber. 
ah eeeeannnen. Manaianee, Hibaped Altes Comper, 


for Grixpina Wire Carps, William 
tao 
ts in Lamps for kerosine 


ae light or Toate ot Wiliam, Low Lowe, Handsworth, ordshire. 
—A communication from Dalton, Emeral Hill, Mel- 
bourne, Victoria. 13 


“apetaly applicable fn proved bones for cgn XES, mye yer 
Hawes ermann Wetzel, Inada sie apaonber, 1876. 


3640, dat etisles Ch in >= for Disixrecrinc CLoruine and other 





Heron Rogers, East Retford, Notting- 
3644. A ng bw ue Tintine Apparatus, George Nesbitt, 


sek. nsprovententa in 8 in Stzam Boriers, Charles Denton Abel, Southamp- 
London.—A communication from Lebrecht Steinmiller 
and Carl Steams Gummersbach, Germany. 

3648. Improvements in Wixpows for ‘Canmaaens and in fastenings for 
the ae, Henry Brittain, Birmingham. 

8650. A machine tor manufacturing the improved apparatus to Propuce 
Sounn, as a substitute for a castinet, Henry John pom Tavistock- 
street, ’ Bedford-square, London. — 18th 

3653. Improvements in SeLr-acTine MuLEs used for nning cotton, flax, 
wool, and other fibrous materials, John Farran and James Walsh, Over 
Darwen, Lancashire. 


8654. con ts in the construction of CARRIERS, PEDESTALS, 
PULLEYS, ~ Coupiines for SHartinc, and Mecuanism for CounTEeR- 


sta Im self-detaching apparatus for Disencacine Suips’ Boats 


purposes, William Alexander Brice, Sw er London. 

8659. Improvements in Looms for pleating an: a all kinds of 
cloth and tissues, William Morgan-Brown, Sou -buildings, 
London.—A communication from Hyacinthe Marie Fouillet, Chaussée 
@’Antin, Paris. 

8660. Improved means and aj tus for RecuLatine RectPRocaTING 
Motion in Motor Enaines and other machinery, Gustav Ernst Adolph 
Hoermann, Great Tower-street, London. 

3661. Improvements in Steam BorLers, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Charles Ten Brink, Paris. 
8662. Improvements in ay tus for Markine Lawn Tennis Courts and 

~_ surfaces, Thomas ederick — Oxfordshire. 

8663. in 





or Courtine, TURNING, 
or SmaPina Woop, George Brey, Ke hiey, Yorkshire 
8665. Improvements in appara’ means for the ar ee el of 
—— My Hvpnaviie Mac Maca 1 Toots, to facilitate their a) tion 
work on which they are to bea) Ralph Hart Tweddel, J; 
Platt, and John Fielding, Gloucester. a er 


8666. An improved Sasu ‘ASTENER for Wixpows, which is also applicable 
for securing casements, cupboards, or doors, or for other pur- 
a Samuel = Southwark, London. 





of Sketps and Tvses, Charles 

Frederick Grimmett, Bagbaston, Warwickshire. 

8668. Improvements relating to the combination of ARTICLES of ConFEc- 
TIONERY, and the like, with musical instruments, William Robert Lake, 
Southampton- buildings, London, — A communication from Johann 

ses Entice ry Cha aly eee oad 

prov EAT, en: leverett, las-place, Queen’s- 
road, Bayswater, a ¥ ™ e 

3670. Ani ts in THERMO-ELECTRIC GENERATORS 

and in Simeuneeneem, Camille Alphonse Faure, Faversham, Kent.— 





19th September, 18 
8674. Improvements in the Porirication of Gas, Robert Harris, Bow, 
on. 


8675. An improved apparatus for Raisinc, by means of compressed air. 

eed Suips or other vessels, Ernest Cuyer, Honfleur (Calvados), 

8676. A new mode of and a) tus for BreatHinc Warm Air, No! 
Seward, Templeogne, Dublin. ape 

=. Improvements in Foo SIGNALLING on railways or tramways, and in 

tus therefor, John Keighley, Ormskirk, Lancashire. 

3678. Spy in Eyornes for prope’ steam launches and ts, 
and for other purposes, Eustace Ernest ll and Claude 
Mark-lane, London. ai men 

8679. Improvements in treating Pararriye, William Bryer Nation, Charles- 
a. Old Kent-road, Surrey, and Walter Symington, Old Kent-road, 

ion. 

8682. Improvements in the Furnaces and Fives of Steam Bor.ers, 
Samuel Hancock and William Soar, Nottinghamshire. 

3683. Improvements in the action of UpricHt Pianorortes, Henry 
Brooks, Regent’s Park, London. 

8684. Improved means or apparatus to be employed in Connecrina and 
Diaconmncrixg Rattway or ne Ro..ine Stock, Frederic Barnes, 


ulham, Reading, Ber! 

8685. Improvements in Pans. ‘for protecting food from insects, and for 
similar purposes, William Robert Lake, Southampton- -buildings, Lon- 
don.—A communication from Samuel William Lambeth and William 
Raymond Lafourcade, Philadelphia, U.8. 

3686. Improvements in the manufacture of ARTIFICIAL MaRBLE or Stone, 
Louis Abraham Brode, Glasgow. 

8688. Improvements in the mode or method of arranging and dis; 
the connections of ELEcTRO-MaGNETIC SIGNALLING INSTRUMENTS, William 
—~_o and Richard Robert Harper, Salisbury-street, Strand, London. 


8689. t or i ts in BREECH-LOADING SMALL ARMS, 
Sohn Field Swinburn, Birmingham. 

8690. Improvements in Steam Boiters, Hunter Henry Murdoch, Staple- 
inn, London.—A communication from Emile Béde, Verviers, Belgium, 

8601. Improvements in Rartway S.eerers, William Edward Newton, 
Chancery-lane, London.—A communication from Jules Leonard Lenoir, 
ag hn September, 1876. 

8692. Im ti licable to Gas Frrxaces, and in the utilisation 
of Samuel Godfrey and Richard Howson, Middlesbrough- 
on-Tees. 

8693. Improvements in the manufacture of Sucar, and ia the means 
employed therefor, William Renny Watson, Glasgow.— A communication 
from David McColley Weston, Boston, Us. 

8694. Improvements in apparatus for Grinpinc Wire Carps, William 
Walton, Denton, Lancashire. 

8695. Improvements in the method of and apparatus for Securtne Gass 
in metallic window frames, Robert Hird, Shipley, and Alfred, Calvert, 

* daa in hin 

8697. Improvements in machinery for Kxittina Hea James Haydock 
and ageons Blackburn, Blackburn Lancashire. _ viphia 

8698. Improvements in Looms, David Bowden and Reuben Calvert Ste- 
oe Bradford. 

8699. “a too in means or apparatus for effectin; e Twistine of 
ae w, WooLLen, Six, Corton, or other yarns, winters Bywater, 
Holbeck, Leeds. 

8700. Improvements in Bicycies and Bicycie Stanps, Thomas Browett, 
Manchester, and William Harrison, Portland-street, Manchester. 

8701. Improvements in apparatus fer Work1NG and Lockine the Ponts 
and Sienas of Raitways, John Brierley and Walter Wright Brierley, 
Kilburn, London.—A communication from Frederick Wade Brierley, 

elphia, U.S. 
= Improvements in Szwinc Macutyves and in attachments for the 
red Vincent Newton, Chancery-lane, London.—A communica- 
tion fen ete Robert Whitehill, New York. 

3705. Improvements in the means or apparatus employed in the manu- 
— of Wrovueut Iron or Steet Discs or WHEELS, James Abercromble 

urling, 

8706. Im “ye in apparatus for the treatment of Iron and Sreet, 
— enry Johnson, Lincoln’s-inn-fields, London.— A communication 

from Charles Dion, Chambly Basin, and James Baylis, Montreal, 
Quebec, Canada. 

8797. Improvements applicable to ae Smatt Macutnes, Joseph 
Brunt, Derbyshire.—21st September, 

3710. Improvements in ate _ 8t. John Vincent 
= lasgow.—A communication from Georges Dubern, Allipore, 








8711. Improvements in the method of and a; 
CaRRIAGEs With exhaust or waste 


tus for WarMInG Rartway 
steam the engine, Alfred Mason 


$712. Improvements in Bobwon for Canpino Cotton and other fibrous 
substances, William Dobson, — and Thomas Henry Rushton 


and Benjamin Alfred Do! 
8713. Improvements in on seotivod of aa apparatus for REFRIGERATING 
and for Heating Liquips, William Lawrence, St. Mary Axe, London. 





3714. Improvements in processes for the re eee of Iron and a, 
and in the construction of furnaces for that purpose, Charles William 
Siemens, ‘estminster. 


Queen Anne’s-gate, W: 
ee menagese y capios weve apparatus f Composit 
p soernen gna hg ty J 4 yaune to meavtings, Scully, 


's, London. 
yi ge meng the construction of Looms for weaving, William 
Lancaster, James Henry Pilkington, and William Peel, Accrington, 


Lancashire. 
8717. An im ——— of a regenerative Siemens’ FurNACE, 
LaF, proved 


3718. Improvements ha Sooane APPARATUS, applicable also for diffusing 
and other vapours, Charles Ambrose McEvoy, Piccadilly, 


3719. Improvements in Steam Power Furnaces for the manufacture of 
sulphate of soda and and the calcination of alkalies and other 
materials, George Dryden Mease, South Shields, Northumberland.—22nd 


September, 1876. 

3720. Improvements in the manufacture of Epatno in twist lace machines, 
Robert Cromwell-street, Nottinghamshire. 

= Improvements in Cotuiery Tuss, Henry Johnson, jun., Dudley, 


3724. Im: ee in apparatus for Masutne and Grinpinc MATERIALS 
= Sein oe nan similar pu Frank Wirth, Frankfort-on- 
Sk fee —A comm! from Gustav Ellenberger, 


£726. A now or tmsmwored Composition or VarnisH, Charles Joseph de 
— an Ruidant, and Pierre Joseph Mulders, Brussels. —23rd 


3730. Improvements in Sarery ALARM Apparatus for steam boilers and 
— structures where gaseous matters are liable to accumulate to an 
pressure, William John Coe, Liverpool. 
3732. Improvements in Rotters for oP eee Seikis —_ textile 
m: 
3736. Im 


yarns, and fabrics, James Shaw, Galas! 

vements in ABDOMINAL SuPPoRTs, eee Charles Herts, 
Yoru. ary, London. — A communication from John Herts, New 
or’ 


Inventions Protected for Six Months on the Deposit of 
—. Specifications. 

8763. Improvements in Pumps, George Thomas Blundell and James Walter 
Blundell, Limehouse, Lente, and Frederick Holmes, Victoria Park, 
London.—27th September, 1876. 

3766. Improvements in WertcHina Macuines, James Mackenzie, Edin- 
burgh.—27th September, 1876. 

3773. An improvement in Lusricants and Pacinos for steam engines, 
steam chests, journals, stuffing-boxes, safes, and as a 
covering for steam oe steam and hot air pines, and roofs, and in 
general such parts of machinery as are liable to friction or the effects 
of heat, Henry Potts Scott and Benton Hart Zerbe, Burdett-road, Bow, 
London.—28th September, 1876. 

3828. Improvements in Lupricators, Thomas Haynes, Kansas, Missouri, 
U.8.—3rd October, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 
= Carponic Acip, Frank Wirth, Frankfort-on-the-Maine.—2nd Octo- 
1873. 

$208. ARTIFICIAL FUEL, cg William Johnson, Queen’s-gate-gardens, 
London,.—3rd October, 1873. 

$212. Lamps, John Henry Johnson, Lincoln’s-inn-fields, London.—3rd 
October, 1873. 

$216, Berr Vesse.s, John Rice, Southsea.—4th aw 1873. 

$225. Gas, John West, Maidstone.—4th October, 1873. 

3227. UTiLisine Heat, Charles Ritchie, Brixton, Surrey.—4th October, 


1873. 

3248. Curtinc Coax, William Stevenson and William Ree, Glasgow, 
and Andrew Dunlop, Stonehouse, Lanark.—7th October, 1873. 

3498. Puncuinc Mera.s, , Lawrance Beesley, William Beesley, and 
James Beesley, w-in- Furneas. —28th October, 1878. 

$241. Oreninc Casements, &c., Thomas Elsley, Great Portland-street, 
London. —6th October, 1873. 

= Tagg Eugene Voisin, South-street, Finsbury, London.--7th 

1873. 
om. * Mortar, &c., Charles Wood, Middlesbrougl:-on-Tees,-. 7th October, 


seth, Sean CuttivaTine, William Fisken, Stamfordham.—8th October, 

18 

$276. Pickinc Coats, John Ephraim Walker, Sunderland, and John 
William Cole, Byker, Newcastle-on-Tyne. —9th October, 1873. 

= _—— £8, Thomas Adams, Granby-row, Manchester.—22nd October, 


057. ; emg Henry Josiah Griswold, Southwark-street, 
London.— 8th October, 187 

$258. LuBrRicaTors, George Hiaseltine, 8 hampt 
8th October, 1873. 

9265, SHArTS, &c., Thomas Nott, Oxford-street, London.—8th October, 


hnuildi 


ings, London.— 








Patents on which the Stamp Duty of £100 has been Paid. 
a ne, Spikes, &c., William Horsfall, New York.—5th October, 


2017. “tou. ER Skates, Washington Parker Gregg, Boston, U.S.—7th Octo- 
ber, 1 

2878. on Borne, oF Ferdinand Floran Villepiguo, Brewer's-lane, 
London. —4th October, 

2929. Forors, John ane Birmingham.—Ssth October, 1869. 

2931. Borers, William John Jones, g-street, Cheapside, London.—8th 


October, 1869. 

2946. gy Ink, &c., William Chaplin May, Stratford, Essex.—pth 
Octo! 

2898. Steam Enounes, Eustace Wigzell and Joseph Pollit, Halifax.—6th 
October, 1869. 

3024. Looms, James Raper, Mason Pearson, and Daniel Mills, Bradford.— 
16th October, 1869. 





Notices of Intention to Proceed with Patents, 
2199. Hats, Thomas Lees, Stockport.—25th May, 18760. 
2215. Borrtine Wines, &c., Charles Thomas Marzotti, Minories, London. 
—26th May, 1876. 
oS eae, Alan Charles Bagot, Churchdale, Stafford.—27th May, 
1876. 


2246. Hats, Hermann Stern, Berlin. 
2252. Carpinec Enaines, Joseph Dean, Rochdale. 
2259. Cuecks, &c,, James Boorman Johnston, New York, U.S.—20th May, 


1876. 

2262. Looms, William Morgan-Brown, Southampton-buildings, London.— 
—A communication from George Crompton. 

— + ae Buru1arps, &c., James Ashcroft and Walker Moseley, 

verpoo! 

2267. Compasses, Francis Barker, Clerkenwell, Londen. 

2271. Fiance Merat, &c., William Sauday, cliffe-on-Trent. 

2273. pean, William Hensman, Woburn, and John Hensman, Ampthill, 








2274. Desks, Frederic Thomas Burrows and Joseph Dufais Colton, Port 
man-square, London.—30th May, 1876. 

2291. EARTHENWARE, John Wood, Manchester. 

2301. Woop Pavino, Charles Henry Green, Southampton-buildings, 
London.—A communication from Barziila Foster Pond. 

2302. Stezam Borers, Frederick Hayward, Gracechurch-street, London. 
—8lst May, 1876. 

one. Furnaces, Fred Barber, Sheffield.—A communication from Emil 


2311. VentitatTors, John Banks, Cork. 

2314, VALVES, Frederick Deacon, Liverpool. 

2315. ScouRING Grain, John Matthew Audus and Nathaniel Bates, 
Sowerby Bridge, York. 

ae .~ om Boats, Lieut. Alan Howard, R.N., Portsmouth.—let 

‘une, 1876. 

2323. Bui.p1noes, Jobn Sidebotham, ee 

2325. Exevators, John Hancox, Hungerfo 

2329. Motive Power, Edward Jordan ack St. Helen’s-place, London. 
— 2nd June, 1876. 

a Case, George Lincoln Jeffries, Birmingham.—3rd June, 
18 


2847. Fornaces, Désiré Liévin Dernoncourt, St. Denis, France 
ee William Edward Teale, Worsley, Lancashire.—5th June, 
2359. Treatina PLants, Octavius Francis Peall, James William Roy, and 
Peter Dorward, St. Mary Axe, London, 
2373. Kins, John Thomlinson, Carlisle, and John Salkeld, Junction-road, 
London.—6th June, 1876. 
= ——— Merats, Charles Clement Walker, Lilleshall, Salop.—7th 
une, 
2391. Steam Enorves, James Cadottx Hudson, Brixton. 
2392. Testinc Four, &c., Peter Jensen, Chancery-lane, London.—A com- 
munication from Emerich Pekar.—8th Fens 1876. 
2410. Cartrivces, William ee Brown, Southampton- ee 
aa communication from Benjamin Berkley Hotchkiss,—10th 
une, 





ai. Parca, Williams Bawar Newtoo, Chancery lan, London.—A com- 
. e' — 
Richard March Hoe. 


munication 

2426. PastTine bane. Tine William a ae, 8 thampton-buildings, 
London,—A communication 

2420. F Pioveus,. William Henry Sleep, Crofthole, Cornwall —12th June, 


2443. Braces, Henry John Broughton Kendall, Great Winchester-street, 
London.—13th June, 1876. 
Liverpool.—A communication from 


= hag Puates, Francis Prange, 

pp ay a ~ Re 

580 YE, xan 2, —A com- 

munication from Charles Rave. — 

= Propeciers, Charles Neer, Brooklyn, U.S.—19th June, 1876. 

Pire Pivas, James Robert Cotton, Bishopsgate-street-within, Lon- 
ye —20th June, 1876. 

as. Gas, Thomas Boverton Redwood, Fairlawn, North Finchley, Mid- 

jesex. 

2594. a Rowe Edward Newton, Chancery-lane, London.—A 
communi from George Steele —23rd yo 1876. 

2680, SKINS, io Alexander Melville Clark, Chancery-lane, London.—A 
communication from Paul Pansard.—29th ee U. 

2700. Sew:nc Macuines, Lyman Luther Barber, 

2702. Bours, Alexander Melville Clark, Chancery- lane, +. com- 
—~ ® from Bouchacourt et Compagnie and Armand Delille.—380th 

‘une, 

2735. LowrrinG Boats, William Robert Lake, South ti , 
London.—A communication from Thomas Thomson. —4th July, 1876. 
a F Enotes, Robert Douglas and Lewis Grant, Kirkcaldy.—13th July, 

2883. ENvELopEs, William M - Bro th buildi 
a .—A communication from Maro Spaulding ean ctee jay, 
187: 

2933. Gas, James Steel, Glasgow.—18th July, 1876. 

a — &c., Christopher Webb Smith, Barnwood, Gloucester.—19¢h 

y, 1876, 

2952. Provecrites, William “Morgan- -Brown. th t 
agg communication from Benjamin Berkley Hotchkiss.—20th 
July, 1876, 

2972. Borries, Sigismund a. Glasgow.—21st July, 1876. 

2973. PsotocraPHy, William Morgan-Brown, 8 ildi 
ap .—A communication from Louis Ducos Duhauron.—22nd July, 
1 

$380. Potassium, Walter Weldon, Merton, Surrey. 

3382. Bricks, Walter Weldon, Merton, Surrey. 

3383. Furnaces, Walter Weldon, Merton, Surrey. 

3384. SuLPHive of Sopium, &c., Walter Weldon, Merton, Surrey. 

3385. SuLpuipe of Sopium, &c., Walter Weldon, Merton, Surrey. 

3386. SuLPHIDE of Sopium, &., ” Walter Weldon, Merton, Surrey. 

8387. SuLeHivE of Sopium, &e., Walter Weldon, Merton, Surrey. 

3388. SuLParpe of Sopium, &e., Walter Weldon; Merton, Surrey. 

3389. SuLpHipe of Sopium, &c., Walter Weldon, Merton, Surrey.—28th 
August, 1876. 

3479. Bring, James Thomas Lockett, Northwich. 

oe — Macuines, John M ingh 
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—4th September, 
sr “nus, &c., Francis Chamberlain, dina, York.—6th ulin 


1876. 

2521. powme Liquors, Henry Boddington, jun., Manchester.—7th Sep- 
tem 876. 

8539. Suoar, Hunter Henry Murdoch, Staple-inn, London.—A communi- 
cation from Robert Stothert Kirkpatrick —8¢h September, 1876. 

8558. Kotter Sxates, Frederick Young, Hackney, London, and Charles 
Frederick Deacon, Southampton.—11th September, 1876. 

en Bernhard Samuelson and William George Manwaring, 

ury. 

8580. Winpinc Yarns, Howgate Greaves Warburton, Leicester.—1l2th 
September, 1876. 

3598. Lamps, Henry gee Finsbury-street, London. 

3602. DecanTErs, & » James Vernon, Newton Stewart, Wigton.—l4th 
September, 1876. 

8715. Woop Sorews, Thaddeus Hyatt, Hyde Park, nore, and Thomas 
Rickett, Birmingham. 

3616. Stuns, &c., William Henry Douglas, Stourbridge. 

a Pnorsuuess, Robert Henry Armit, Westminster.—15th September, 


3622. in William Cowper Pellatt, Holborn, London. 

3628. Kins, John Garlick, Birming ham, 

$066, Locus, Ceri Hermann Wetzel, Aldermanbury, London.—16th Sep- 
ten 187 

3646. STEAM Borters, Charles Denton Abel, th ton-buildi 
London.—A communication from Lebrecht Steneatilber and Carl Stein- 
miiller.—18th September, 1876. 

3655. Gas, William Foulis, Glasgow. 

3661. STEAM BorLers, John Henr: Johnson, Lincoln’s-inn-fields, London. 
—A communication from Charley Ten Brink.—19th September, 1876. 

3688. SiGNALL«NG, William Smith and Richard Robert Harper, Strand, 
London.—20th September, 1876. 

3698. Sucar, William Renny Watson, Glasgow.—A communication from 
David McColley Weston.—2l1st September, 1876. 

3714. Iron and Sreet, Charles William Siemens, Westminste: 

8715. ORNAMENTS, Richard Scully, St. Luke's, London. 22nd September, 
1876. 
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ABSTRACTS OF SPECIFICATIONS. 


790. Screw Prore.iers, H. 8. Eyre.—Dated 25th February, 1876. 

This invention relates to screw propellers in which the blades are 
adjustable by racks. The racks are connected together by a frame or 
plate, a central opening threugh which is of circular form. The inner 
periphery of this plate takes into a circular groove, formed in and around 
the periphery of a compound ring. At the inner ’periphe: of this ring 
are recesses to receive Sear ends of trunnion- shaped projections of a nut 
which fits on a screwed shaft, capable of being rotated from the deck or 
other part of the vessel, but arranged to be incapable of longitudinal or 
end movement, The racks, with their fram: d ring, 
and nut, are arranged within the hollow boss of the ne prapeliee, and = 
screwed shaft into the boss through a stuffing box, one pas 
which projects Into the hollow boss in the form of a tube, having formed 
in it longitudinal slots, through which the Fitateewe of the nut men 
One method of locking the blades in either of their two extreme op mes | ons, 
is as follows: Only a portion of the periphery of each blade root is f 
with teeth, the outer extremities of these teeth are of the same med 
from the axis of the blade root as is the plain circular part of the root. 
On this plain circular part are formed, at each side of the series of teeth, 
flat portions, so arranged that when the racks have been moved right 
home in pen A the forward Be backward Sle pata on one of J flat 
of the boss bear a@ corresponding py 
rack ; thus the root will be, as it were, jammed up, ati tho blade will be 
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gear x oy: 
small Se ey etn c ane deaek boss and 
tion which acts u acam part pa 
lever navel as required by pins or iy appre on the flange. It 
will be ent that the improvements carried out in various 
forms, without departing from their distinctive charecter. 
701. Srorrers, F. Breit and T. Neville.—Dated 25th February, 1876. 

This invention relates to for bottles known as patent sto 
bottles, in each of which t is a flexible of cork or other 
material on a bearing shoulder, and into w is inserted the 
stem or plug of the stopper, the head f a cover ; and the ve 
ments consist in forming two grooves or sluices opposite each other in 
the stem or plug of the stopper, one ve for the admission of air, and 
the hertcte used as an outlet for the contents of the bottle, and the 
inventors also make the head of a beak shape with swells or curves on the 
under-side, which, when pressed down on to the cork or other lining, ex- 
cludes the air and prevents leakage. dt ee, 

. Neepie Macutnegs, &. T. Hughes.—Dated 25th F. ry, 1876. 
be A tes to the construction of a machine for the manu- 

tmachine needles in which the body of the 

needle is reduced from the shank, the object of the invention being to 
+ the needles to, and rotate them in their passage over, the 
Fongitudinal surface of a egg | cylinder; and the invention consists 
principally in a feeding device posed of notched detachable pla’ 
combined with to impart a progressive movement thereto. 
793. Drittine anp Breaxina Down Coat, J. G. Jones.—Dated 25th 

February, 1876. 

This invention relates, First, to improvements in apparatus for boring 
or drilling holes in coal, stone, or other minerals, preparatory to breakin 
the same down by blasting, or by mechanical means, as is well unders' 
Heretofore the drills or tools employed for boring or drilling holes in coal, 
stone, or other minerals, have fed forward by means of a screw, 
working through a fixed or a slip nut, or between worm wheels on each 
side of the screw, having brake power applied to them in order to offer a 
force equivalent to the varying ce of the mineral to be perforated, 
Where two or more of such worm wheels are employed on o; ite sides 
of the screw, it is im ible to bore or drill a gp vate A the roof, 
bottom, or sides of the eurface of the coal, stone, or other eral, as the 
drill cannot ee nearer to the sides, top, or bottom, to drill a parallel 
hole with the sides of the working than the diameter of one of the worm 
wheels will allow, and the object of this part of these improvements is so 
to arr: apparatus of this ter that only one of such worm wheels 
are —_ and thereby simplifying the apparatus and rendering it 
suitable for boring or drilling holes in any position or direction required. 
Another part of these improvements relates to improved methods of 
actuating the screw which carries the drill, or tool for drilling or boring 
holes in coal, stone, ur other minerals. The methods for ca the tool or 
drill to cut or operate at each movement Of the actuating lever may be 
applied, according to another part of these improvements, to the ordinary 
ratchet brace, so as to facilitate the drilling of holes in metal or other sub- 
stauces, In the specifications of letters patent granted to the said 
James Grafton Jones, and dated pArcene Bl oy the 18th June, 1867, No, 
1783, and the 4th October, 1869, No. 2878, arrangements of wedge apparatus 
were described for the purpose of inserting into holes, drilled into coal, 
stone, or other minerals, in order to break down the same. In the sai 
specifications, mechanical means were described for forcing the wedge 
employed into and between segments in order to expand the same, and 
the object of this part of these = gg is to dispense with the 
means employed for forcing or driving in the wedge, and thus greatly 
simplifyin e apparatus and reduce its cost. For this purpose the seg- 
ments and wedge only are employed, and when the segments are 
introduced into the hole previously bored or made, the wedge is driven 
between them by means of a sledge hammer or ram by manual power. 


704. Rock Borinc, TUNNELLING, AND SHart Sinkina, H. N. Penrice.— 
Dated 25th February, 1876. 

This provisional specification describes producing tunnels or shafts by 
means of a machine cutting an annular groove in the face of the rock. 
The bore is then enlarged at the top and sides to allow the body of the 
machine to pass, and to allow the core and d¢bris to be carried back over 
the machine. The lower part of the bore is left intact, that the machine 
may slide truly upon it to and from the working face. The machine has 
chisel-like cutters, set circumferentially upon the head of a ran they act 
percussively. ‘two or more cylinders are set one behind the other to 
actuate the ram, thus sufficient power is obtained within the space 
available. 

‘795. Bricks, C. Wood.—Dated 25th February, 1876, 

This provislonal specification describes arranging a number of sand 
cores or mould in a block, and running furnace slag in amongst them. 
The block is left unbroken until it has cooled. 

‘796. Pumps, B. G. Brewer.—Dated 25th February, 1876. 

The application to, and construction of, pumps with two or double 
screws ; the lower revolves and the upper may be fixed. © screws are 
preferably of different pitch; the upper is conical and in tube of corre- 
sponding shape. 

Lal aaa OzoxeriT, C. M. Pielsticker.—Dated 25th February, 





, 


This invention relates to a process of refining crude ozokerit without 
distillation, and without pressure, also to a saponification process for 
cipitating the carbonaceous particles and impurities, and removal of 
colouring matter in the refining of crude ozokerit. 

‘798. Turasninc Macuings, C. Pieper.— Dated 25th February, 1876. 

The object of this invention is to decrease the power required for driving 
thrashing machines, and for this epee the inventor constructs the drum 
as well as the cage of the same of a conical shape. ‘ 


OR, Beene THE FLow oF FLuips, J. Howard.—Dated 26th February, 


To the main water supply tap the inventor attaches an a) tus con- 
structed substantially as follows :—A cylinder of brass or other material 
having one end clothed by a cover, through which he makes an outlet, to 
which a tap can be attached, is fitted with two metal discs, both of them 
having a seating turned at one end or a leather washer attached, one of 
them having a cup leather secured to the reverse end. This disc, which 
he prefers to be solid, has a hole drilled through it, which he partially 
closes with a regulating screw. He fixes the cylinder containing the 
discs above the water way of a cot or other valve having a seating ; 
when water is allowed to enter the pipe leading to the seating it forces 
the two discs into the cylinder, and the water passes through the water 
way, the upper disc being held firmly against the top of the cylinder 
closes the outiet in the cover, and the water forcing through the hole in 
the other disc pushes it down upon the seating of the water-way pipe, 
closing it. When the main supply tap is closed the upper disc frees 
itself from the outlet and returns to its original position. He sometimes 
places the cylinder below the valve, in which case he only uses the disc 
fitted with a cup leather and closes the way through it, admitting the 
water to raise it by a tube attached to the water-way pipe. 

800. Sexr-Srcurine Skate, J. M. Lamb.—Dated 26th February, 1876. 

In having the sole plate made in one piece containing the toe clips, and 
being so constructed as to fit on a specially prepared runner as to need 
no screws, rivets, or bolts, and in having a lever fastened on side of 
runner which propels the sole plate forward and backward, the toe 
clips moving with the sole plate in which they are adjustable. The heel 
plate being made separately and adjustable with a clamping nut and bolt, 
so as to fit any size bout or shoe. 

801. Puriryine Mipp.inos, C, Redwood.—Dated 26th February, 1876. 

This invention relates to apparatus used for ‘ying coarse kind of 
flour called middlings by removing or separating dust, bran, and other 
extraneous matter therefrom. The inventor nses entirely with the 
silks or sieves hitherto employed in such machines, and he effects the 
purification or separation by a series of air currents in combination with 
un inclined shaking lattice platform made of laths; the flour being 
caused to pass evenly over the inclined lattice platform, whilst the air 
currents coming through the interstices pass through the flour or 
middlings and carry away the dust and bran. 

802. Propucine a ContiInvous CuRRENT oF Exvectricity, W. J. Ki 
—Dated 26th February, 1876. A eae 

The invention consists of a circle of soft iron, having coils of wire round 
it, and these coils are terminated by metal knobs or brushes. There are 
one or more rotating magnets, either within or without, or partly within 
and without, to produce a current of electricity. The electricity is col- 
lected by means of circular moving collectors. The tension of the current 
is altered by having each of the aforesaid coils of wire composed of 
several wires and using them in different combinations. 

803. Rotter Sxarte, H. Low.—Dated 26th February, 1876. 

A skate is only useful by which a curve can be described by it, and 
according to this invention, a roller skate is arranged with rollers, of 
which the middle roiler, or one or more rollers in the middle, is or are 
deeper than the others. The running surface of the rollers are either 
globular or pety globular, and by the pressure of the body on the 
middle or one of the middle rollers, which is or are deeper than the others, 
the skater is enabled, during the time that the pressure of the bodyis ‘on 
the middle or deeper roller, tu turn the feet in any direction, and by tais 


means produce any curve. The skate itself consists of a foot- 
board of either wood, metal, or any other suitable substance. to which 
are fastened three or more axles one behind the other, 


on parallel 
which axles can be either firm or loose, but the middle roller or roll 
must be deeper than those at the extremities, so that the middle teller 





%6th February, 1876. 
According to this provisional dh ope pom non-conducting materials 
ond oh caoere are applied in a variety of ways for the purposes mentioned 
le. 


805. Srzam Borters, J. Wilson.—Dated 26th February, 1876. 
This invention mainly consists in the adoption of three circular fire- 


boxes fitted with fire-bars in the usual way\terminating by the bridge ; the 


flues ying the p ts from the furnaces, however, should be oval, 
as by the flues being of that form the cross tubes for giving more heating 
surface are fitted with = ease than heretofore, and almost any 
mr of tubes can be titted. Other incidental arrangements are de- 
seri 





806. Kyitrinc Macuinery, S. Frith.— Dated 26th February, 1876. 

The invention consists in employing a single presser working behind 
the ainkers in rib frames to act upon both sets of needles ; or two pressers 
so placed may be employed. Also in a shifting apparatus at the 
back of the sinkers to shift the loops of the e course, and a shifting 
apparatus in front of the machine needles to shift the loops of the 
machine course. 

807. Towina Srzamer, F. J. Meyer and M. Wernegh.—Dated 26th Feb- 
ruary, 1876. 

Onin caine over two coupled drums along centre of vessel ; there is a 
movable truck with peculiar guide pulleys at each end of vessel. - 

808. SIGNALLING on Raitways, J. Robinson.—Dated 26th February, 1876. 

A semaphore on each side of each carriage is actuated by passenger, and 
ape pepe! tony He nt ae a. a ~ rings La van, and cy. jamp 
at side of carriage , applicable to goods and passenger trains. 
Similar contrivances may be Atel to signal boxes. 
ing -esecmee Separators, J. Walworth. — Dated 26th February, 


This invention relates to separating and purifying middlings flour or 
fine sharps, in separating wheat, rice, or other grain. Two rollers 
having an endless apron are fitted across the apparatus and made to 
revolve by per: above the —< is fitted a hopper with open top and 
bottom, and an ing is left bet the bottom of the hopper and 
apron for the middlings or fine aharps to pass un to the travelling apron, 
which carries a thin feed all the width of the apron, and arriving at the 
end falls on to a slanted board, and thence into an upright exhaust 
chamber and into three, four, five, or more upright exhaust chambers, 
through which a strong current of air is drawn, a fan or blower lifting 
the eat branny particles and fine middlings into a chamber having an 
a at the bottom, deliv the gee g on to a silk oscillating 
sieve ; the brown particles pass off on the to the sieve, and the fine 
white particles through the sieve intoa chamber. The heavier particles 
or coarse middlings fall at the bottom of the exhaust chamber on to a 
coarse silk oscillating sieve, separating the unground flour from the 
coloured portion. For separating wheat, rice, or other grain, a similar 
apparatus is employed, but without sieves. 

811. Artirictat Fvet, J. H. Johnson.—Dated 26th February, 1876. 

This invention, relating to apparatus for the manufacture of artificial 
fuel, has reference more particularly to the machinery for forming the 
blocks, also to the arrangement of the kneader or pug mill whic’ 
according to this invention, is placed in the centre of the machine an 
between two compressing apparatuses which form the block, the 
machine being double-acting and forming two blocks at a time. Two 

duits, by pref of sheet iron, closed by a door at their upper part, 
vont Ma bring the mixture from the kneader or pug mill into the 
moulds. 
812. Burnine Line, H. J. Walduck.— Dated 26th February, 1876. 

This invention consists in burning lime by the ignition of inflammable 
gas. In performing this invention the inventor erects a gas retort or 
other apparatus for g ting inflammable from coal or other 
material, and he conveys the gas from the retort or other apparatus to 
the lower end of a vertical or diagonal kiln or oven, in which the lime is 
p He employs an oven with an inclined fluor to admit of the lime- 
stone being fed from the higher side and drawn when burnt through an 
aperture at the lower side, 

813. Icz, 7. M. Nishigawa.—Dated 26th February, 1876. 

This invention relates to imp its in the facture of ice, and 
is applicable to the formation of skating rinks ; it also relates to machinery 
or apparatus to be used in this manufacture, and for cooling or refrigerating 
liquids, and other similar purposes. 


one, poten Skates, R. Hambling and G. Bowles.—Dated 26th February, 
876. 


The feature of novelty of this invention consists essentially in forming 
the soles of roller skates, divided crosswise and jointed or pivoted at 
such divided parts to enable one part of the sole to be capable of moving 
horizontally sideways, by which the rollers—which may be of the 
ordinary kind, two in front and two behind—are enabled to move in a 
curved direction when required, without canting or rocking the sole to 
effect that object, as is now practised in the construction of some roller 
skates, to enable them to move in a curved direction. 

815. ArtiricraL Ice Rink, H. Low.—Dated 28th February, 1876. 

A rink or surface of real ice requires a low tem ture, which is not 
— expensive to lay down and to maintain, but very ay vee ore to 
h in warm weather. Now, according to one part of this invention, 
this improved rink or po | surface does not depend upon any particular 
temperature, but can be use 
heat. This improved rink or skating surface is made of common or 
rock salt, which is applied either by melting the same and pouring it into 
the ground intended for the rink, or by paving the cet or lace 
with blocks of salt, or by macadamising the rink with broken salt. Any 
other suitable salt, such as sulphates, alum, or um, may be 
substituted for common or rock salt in accordance with this invention. 
816. Ferriine Puppiine Furnaces, 7. H. Hickman,—Dated 28th February, 

1876. 


The mixture consists of the following ingredients, meer omens, 
sal-ammoniac, nitrate of potash (saltpetre), and ferrocyanide of potash, 
prussiate of potash. When used in fettling puddling furnaces salt is 
added to it, and the whole is thrown into the furnace and stirred with 
the fluid cinder after the heat is withdrawn. The cinder must be flashed 
first and the damper kept down during the stirring. ‘The cinder when 
tapped und cooled may be used for fettling without being calcined. The 
quality and yield of wrought iron are thus improved, but the quality 
may be further improved by eating asmall quantity of the mixture to 
the molten metal in the furnace. The quality of cast iron is improved by 
adding the mixture when the iron is in a molten state. 

817. Bricks, C. A. Green.— Dated 28th February, 1876. 

The invention relates to a machine in which the pug-mill is mounted 
horizontally, and the mould wheel is upon a horizontal shaft above the 
pug-mill shaft, with the moulds arranged so as to a across the 
delivery end of the pug-mill in the lower part of their circuit. 


818. AppiicaTion oF ELEcTRIcITy FoR DISINFECTIVE AND CURATIVE 
Purposes, J. BE. Molesworth.—Dated 28th February, 1876. 
Plates are fitted to a chair and put in connection by insulated wires 
with a battery under the chair. The plates may be loose and depressed 
to make contact, or screws may be fitted for that purpose. 


819. Praitinc Texte Fasrics, W. Tucker.—Dated 28th February, 
876, 


1876. 

This invention consists in a machine with rollers heated by or 
other means, and two rocking and reciprocating parallel knives, tin, 
and carrying, or feeding the plaits into the rollers for peeseingy an 
delivering. 


$20. Linen Toweuino, C. J. Webb and R, T. Webb.—Dated 28th February, 
187: 


6. 

This provisional specification describes a novel modo of weaving 
towelliing by grouping three or more threads together in such manner 
that they shall present a neat appearance; the towelling shall be woven 
with unexampled rapidity, and it shall be very retentive of moisture. 
Also an arrangement of loom for quickly weaving the same, also a mode of 
finishing towelling. 

821. Menp1NG, JorninG, on Fisntna Broken Suarts, 8. Bellotti and G. de 
Chock.—Dated 28th February, 1876.. 

This invention relates to apparatus for mending or joining broken 
shafts, axles, springs, masts, oars, ladders, and every kind of rod which 
may be broken. It is composed of two, three or a greater number of rings 
or collars opening on a hinge and closed by a screw orcatch. These 
rings are connected by longitudinal bar splints or fishes, some of which 
form part of or are cast with one of the two jointed parts of the collar, so 
as to form one whole, the others, similarly arranged to the first, 
being attached to the other jointed part of the collar, by screws placed in 
these latter, the tightening or loosening of these screws decreasing or 
enlarging the circle of prehension of the apparatus according to the k- 
ness of the pieces to be joined. The pressure of the splints is also given 
by these sgrews, which are pointed so that the pieces to be joined are not 
only held together by pressure but also by penetration, whereby any 
longitudinal slipping of these pieces alter bry J seized by the apparatus 
is avoided ; te or projections may be carried by the splints for the same 
purpose, and the longitudinal bars or splints may be jointed lengthwise 
to accommodate themselves to curved or other curved pieces, 

822. Warminc anv VentiLaTina, W. Weems.—Dated 28th February, 1876. 
eee 6 eT laine eet Combi- 
nation of steam and hot water for heating buildings, hestiag apparatus 














in any climate and at any degree of cold or, 





combined with air and water discharger. Self-acting governor for con- 
trolling the temperature. 
oF poser Banps, R. Lowndes and B. Wilkinson.—Dated 28th February, 


The features of novelty in this invention consist in applying one, two, 
or more strips of metal—preferably of finely tempered steel—to the back 
of belts, bands, or flat ropes, as described, whereby they are rendered 
stronger, lighter, and more durable than heretofore. 

824. Lusricant, G. Newton.—Dated 23th Fe , 1876. 

This invention mainly consists in an improved lubricant, composed in 
stated proportions of tar oil, rosin oil, or other suitable oils, tallow or 
other grease, caustic or other soda, pitches and limes, in suitable propor- 
tions, as found applicable for various kinds of machinery or rolling stock. 
825. Creanine Knives, C. 7. Guthrie,—Dated 28th February, 1876. 

This invention has for its fer oe the self-adjustment of the cleaning 

rf: tional the blades and the cleaning of both sides 





to the form o! 
simultaneously. The cleaning surfaces are formed of superposed facings 
of leather ded tt layers of india-rubber; the bottom one is 


agains’ 
arranged so as only to allow of its removal for renewal, and the top one is 
placed tm suitable guides, and directly above it and in this top one is 
made a recess (provided with a cover) to contain cleaning or polishing 
powder, and in the bottom of such recess are made small holes so that 
the oo may escape to between the cleaning surfaces, which are kept 
in close contact vow pads attached to a hinged cross bar secured 
a spring catch. ‘is apparatus may all be arranged and combined upon 
a small foot or hedplate, which may be secured by screws or otherwise to 
a table or support. The above-described arrangement may be amplified 
to any extent required. 
826. Drivine Betts, 7. Aitken.—Dated 28th February, 1876. 

In the construction and manufacture of driving belts according to this 
invention, the inventor employs a capes | and woven fabric composed of 
many w: by preference of cotton—and treata, tempers, and lidat 
the same when woven by means of boiled oil and squeezing rollers. 
He uses four, five, or more warps, according to the strength and thick- 
ness of belt required ; the several warps are operated by ordinary heald 
mechanism, so that different “‘sheds” are presented for the of 
the shuttle and weft thread, whereby both warp and weft are thoroughl 
interlaced and weven, and a strong and closely woven material wi! 
perfect selvages is produced. 

827. Expansion Gear, M. A. Starke.—Dated 28th February, 1876. 

This invention is applicable to all classes of machines, the princi 
parts of the gear being, First, a valve chest with expansion valve and dis- 
— Secondly, gear with pawls and regulation arrangement. The 

x of the new expansion vulve is bolted to the flange of the old valve 
chest instead of the throttle valve, in such a way that the valve stands 
vertically. The lifting of it is effected by the expansion gear at each 
stroke, and so that it remains unaltered in an open position during the 
period of full pressure, the shutting of the valve depending on the 
governor, 


7. Spiitrina AND Diviptna Woop, J. Rowley.—Dated 28th February, 
1876. 


This invention relates to i ts in hinery or apparatus for 
cutting, splitting, rending, and « dividing wood, by means of reciprocating 
cutters, and in apparatus for making up the same into bundles suitable 
for being used for lighting fires, for laths, or other purposes. 

829. EarTHEnwaRe Pires, J. W. Dennison.—Dated 28th February, 








This invention relates to improvementsin pottery or earthenware pipes, 
whereby certain shaped pipes of stoneware or similar material can be 
made in conjunction with certain shaped brackets or clips of terra-cotta 
or similar material, practically available for conveying rain water from 
roofs of buildings, and for other similar purposes, 

830. Kits, 7. Whitwell.—Dated 28th February, 1876, 

In making bricks, long kilns or chambers are employed, the bricks are 
loaded upon wagons and are caused to enter the cool end of kiln or 
— and to advance forward to the hot end of the same at a suitable 
speed. 

— Licntine Apparatus, J. A. McEBvoy.—Dated 28th February, 


This provisional specification describes combining an electrical contact 
maker with the handle of a gas tap, in order that each time gas is turned 
on to a burner it may be simultaneously lighted by electricity. 
Benne THE Fiow or Fiors, H. Jenkin.—Dated 28th February, 


This provisional specification describes, First, an apparatus for causing 
a constant flow, which consists of two vessels separated by a partition 
through which a plunger which is attached to an equilibrium valve 
admitting fluid into the first chamber. The fluid passes through an 
aperture in the partition from the first to the second chamber. The 
diff of p in the two chambers is kept tant by the 
motion of the plunger which opens or closes the valve. Secondly, an 
apparatus for causing a constant flow which is similar to the above, but 
has instead of the plunger a compressible float in the second chamber 
which is attached to the stem of the valve, and which by its change of 
displacement, and consequent rise and fall, keep the pressure in the 
second chamber constaut. 
833. Router Skates, W. E. C. Stanhope.—Dated 28th February, 1876. 
Two wheels are placed centrally and longitudinally of the foot-stand, 
and are mounted in in swinging frames which are pivoted to, 
and horizontally on vertical pivots. 


ig Os ae Fourn into Furnaces, W. C. Ford.—Dated 28th February, 


This invention is for supplying small pieces of coal from a hopper 
upon a deflector plate, from which the fuel is scattered over the fire in 
the furnace by the force of a jet of steam or air, or both combined. The 
deflector _ is preferably movahle, so as to be pushed slightly into the 








Hepes re ugh = — phon jee or wall, ¥ sli — - provided 
— e flow ‘uel from the hopper, and to c! © opening 
fate the furnace. i; - 


Se ELEctro-Maeonets, P. Jablochkoff.—Dated 29th February, 


76. 

This invention relates to an improved construction of electro-magnets 
wherein the conducting coils are brought into direct metallic contact 
with the soft iron core, For this purpose he loys for the conducting 
coil, by preference, a thin metallic band coiled up the core in such @ 
manner as to have one of its edges in direct metallic contact with the 
core, while the flat surfaces of the successive coils are separated from 
each other by an interposed band ducting material, such as 
paper. 

837. Screwine Macuines, W. Kendall,—Dated 29th February, 1878. 

This invention relates to screwing machines, in which the dies are 
withdrawn by the action of a sliding cam ring. The said cam ring is 
formed with an incline or cam, and an anti-friction bowl is moun’ so 
that it can be moved by the action of a ning into position for the said 
cam to act upon it, The said spring is released by the carriage when tho 
screwing is completed, and the dies are then withdrawn from action. 
838. Tanntno Hines, L. A. Tramier.—Dated 29th February, 1876. 

The inventor injects carbonic acid gas, or the gases resulting from com- 
bustion, into the tanning liquid, and sometimcs uses a wesk acid 
liquor, The skins and the liquid are kept in motion and in a state of 
agitation. 
war Foes AND OTHER Cxocks, J. G. H. Hoch.—Dated 29th February, 

The movement or works are enclosed in the hands of the clock or 








of non 


bev gs dial when necessary. The dial to be illuminated within its 
chamber. 
840. Foc Sianats, W. Worthington.—Dated 29th February, 1876, 

Many railway accidents occur from want of perly placing fog 
signals, and at given times in dangerous places. invention has for 
its purpose an apparatus which will entirely these difficult 





as it may be charged with a number ef signals under the command of a 

sigualman at any reasonable distance, or may be acted upon by a passing 

railway vehicle or the action of any other signal apparatus. 

841. Sampte Envevores or Baas, &. A. Makin, C. W. L. Makin, and 
B. Mareroft.—Dated 29th February, 1876. 

This consists in forming envelopes or bags for samples and letters with 
two pockets. The paper, cloth, or material is first cut to the required 
form, then the edges are gummed and folded over, afterwards the mate- 
wa is doubled until the two pockets are formed each one with a closing 

p> 
842. Meters, P. Jensen.—Dated 29th February, 1876. 

The meter is made with a revolving wheel within a case, and at the end 


of a pipe that supplies the water into the case curved or inclined wings 
extend from the periphery of the meter wheel down around the inlet pipe, 
and the water issuing between the inlet wheel and pipe rotates the wheel. 


The portions of the win, 
pene gh meter whee! ——— 2 Ne age es of 
water, the resistances become and consequen e speed increases, 
A deflector directs the water out horizontally. : #) 

843. TeLecraruy, P. Jensen.—Dated 20th February, 1876. : 

Relates to La Cour’s telegraph system patented 2nd September, 1874, 
No, 2999. Tuning fork of transmitter vibrating constantly. Isochro- 
nously vibrating currents by induction. Using a very small fork 
on the receiver. 


844. Pressina, L. Smethurst, 8. Shaw, and T. Shaw.—Dated 20th 


, 1876. 
This consists, First, in cov the hollow ites with 
woven o fated fabric other suitably prepared material, 
in sheets or as a padding or wadding 


that are in quiescent water form resistaices, 
Tises to date the i 
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ween the paper boards and the 
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~ of 2s, 6d. over previous transactions ruled the few 





THE ENGINEER 











uid constantly 
of the tap 
understood, the greater the pressure of water the more securely will the 
tap be closed. 
Lock, W. EB. Gedge.—Dated 29th Fe , 1876. 


be to be closed, and, as will be readily 


This invention relates to the description of known as stock locks 
or French locks, and sists in facturing them entirely without 
springs, the bolt being driven by a solid piece acting simply by its weight. 
850. Roiuer Sxares, G. Chapman.—Dated 29th February, 1876. 

The invention consists in placing two rollers or wheels on the outside 
of the skate and one on the inside thereof, the latter being intermediate 
of the former. 

8651. Risk Sxares, J. Cole, sen., and J. Cole, jun.—Dated 29th February, 
1876. 

Making roller a with either three or four ——_ Koved bee heel, ote 
near toe part, and one at toe; a cross su) e et carrying 
the fore wheel's axles, which is en oy act as spring. 

852. Desutrnvrisine, Roastinc, anv Dryinc Ones, S. J. Thomas.— 
Detted 29th February, 1876. 

The a tus described in this provisional consists of a 
tower, h which the heat and products of the furnace ascend whilst 
is put in at the descends, falling over a series of traps 

are rotated to keep the ore in motion. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE Wolverhampton and Birmingham quarterly meetings were 
held yesterday and poe gery The great attendance of 
last quarter day was exceeded, and there a more anxiety 
about the course of prices. No alterations were made in the prices 
of finished or pig iron or coal, and this led to negotiations upon 
last quarter’s basis, Owing to the barge sales of pigs which had 
taken place in the previous few weeks, they were not in much 
request. Makers were, however, firm in cases. An advance 
purchases 
which were reported. Nevertheless good hematites might have 
been obtained at from 70s. to 72s..6d., but Staffordshire all-mine 
could not be got at all under £4 5s. From 60s. to 62s. 6d. were the 
rates for Derbyshire medium qualities, and up to70s. for the better 
qualities of Derbyshire and Yorkshire, At £2 15s, common cinder 
qualities of Staffordshire make were abundant. 

At under the rates regulated by £ 12s, 6d. for Earl Dudley’s 
bars and £9 for B.B.H. bars, best marked iron could not be had. 
Bars of a capital quality were in large supply at £8 10s. Between 
that price and £6 15s. (which is now the minimum quotation for 
common Staffordshire bars), various figures prevailed. Various 
prices were asked for sheets (singles) from £10 down to £9; and at 
£9 10s, a fair quality was to be had. Great endeavours to get £8 
were made by established hoop firms, but they had to meet the 
competition of men who quoted one or two figures between that 
and £7 10s. delivered in Birmingham. Keen buyers could not get 
strips at under £7, and £7 2s. 6d. to £7 5s. were the quotations of 

ers generally. From £11 down to £10 was asked for good 
boiler Dey ; but £9 10s, was the price for girder plates. 

Of the two there was more disposition to purchase finished iron 
than was observable three months ago. The orders upon the 
market, however, cannot be characterised as either numerous or of 
great aggregate worth. The inquiries touching best iron were, 
nevertheless, less insignificant than has lately been usual. In 
relation to medium and common qualities, indeed, a similar con- 
dition of things was observable. However, this does not mean 
very much, since specifications for quantities at one time demanded 
from mill and forge prop ietors in Staffordshire were very rare. 

Coal, for ordinary forge qualities, was very strong at from 7s. 9d. 
to 9s. 6d., and 11s. for furnace coal mined of Dudley. That 
all fears of a further advance before winter is over have 
away, the market was by no means satisfied. Than for three weeks 
post, there was, however, much less apprehension under this head. 

¢ understanding now is that Earl Dudley will not advance his 
coal unless the Cannock Chase Colliery proprietors should make a 
further rise upon their recent advance of 1s. per ton. 

At the Michaelmas quarterly meeting in Birmingham last year 
there was a painful anxiety about the action of the colliers, lest 
they should resort to force to get the rise for which they were then 
clamouring, and this made makers of iron generally disinclined to 
book forward. Transactions were reported in all departments, but 
they were only for small quantities, and prices were strong in every 
branch. No alteration was made in the crucial prices of pig iron. 
Mr. Lloyd, the manager of the Lilleshall Company, Sh ire, 
d that there would be no alterations in the quotations of 
his firm ; Shropshire cold blast pigs were therefore £6 and hot 
blast £4 15s. a ton. The chief Staffordshire makers acting in 
unison with Shropshire, prices of native pigs were mostly unaltered. 
Staffordshire all-mine were £4 10s. to 15s. ; pigs containing a 
small proportion of cinder were £3 5s.; and cinder pigs proper were 
strong at £2 15s. Finished iron remained as before, the prices 
ranging for bars from £10 and £10 12s. 6d. down to £7 17s. 6d. 

At the corresponding quarterly meeting in Wolverhampton in 
1874 prices were maintained on thie basis of £12 a ton for marked 
bars, but on the morrow in Birmingham the price list of marked 
iron was reduced £1, or to the basis of £11 for bars, with the usual 
extra 12s. Pini Sad we eee pee o— At ay time = 
Lilleshall Pig Making Company wi prices a ton, whi 
left cold blast at £6 10s. and hot blast at £5 5s. 

No drop was declared in either pig or finished at the first quar- 
terly meeting this year (in January) in Wolverhampton. Prices all 
round were declared without quotable change upon the basis of £6 
for cold and £4 15s. for hot blast pigs of the Lilleshall Company 
and £10 12s. 6d. for Round Oak bars. Pigs were very strong, an: 
the leading brands in other districts were declared to have been 
sold to the extent of the output for a few months to come. The 
ali-mine pigs of Staffordshire were qu £4 15s., and the best 
brands were hard to get at under 2s. 6d. below that figure. The 
demand for finished iron, whether of the best or of a medium, or, 
iadeed, the cheapest, quality, was not at all active ; still makers 
were firmer in their quotations, by reason of the high price of pigs, 
than they would otherwise have The minimum quotation 
for bars was £8, and no difficulty at all would have been experi- 
enced in placing orders for singles at £11. Messrs. Baldwin’s 
minimum quotation was £13. Coal was less difficult to get than 





otepe Sener etl ay Cee Cael rae et , and 
throughout the Black generally, Prices were upon 
yt yy x ot ken coal, 
At the W. April Quarterly areduction took 
place. The officially 
a ton, their cold £5 10s. and hot blast £4 5s. 
What course it was the intention of the Earl of , Messrs. 
Ward and Sons, Messrs. Williams, Messrs. Barrows, and the 
other leading makers of and finished iron, to take, was not 
made known. The en sacehteer 2B wacky Sra did 
two previously reduced their prices in amoun from 6d. 
to 3s. per ton (leaving their best yard coal from 14s. 6d. to 
Ids. 6d. a ton) and the market took it for granted that there 
would be a reduction likewise in Dudley and Staffordshire coal, 
with a drop in marked iron of 20s. a ton. Such a drop was 
not, however, d on that day. Still iron of second and 
third-rate qualities might have been bought at £1 under the quota- 
tions of the gh * ly meeting. At Birmingham on the 
next day (April 13) all classes of traders were disappointed. No 


On Friday, April 21st, however, the principal coalmasters of 
South Staffordshire and East Worcestershire met at Dudley, and 
after an hour’s discussion it was agreed that Lord Dudley’s furnace 
coal should be reduced from 13s. to1ls.aton. Subsequently, Messrs. 
E. P. and W. Baldwin and another conspicuous sheet firm d: 

ices £1 a ton, and in Birmingham on April 27th the — 
‘ist houses reduced marked bars £1 a ton, making the standard 
with the usual 12s. 6d. extra for Round Oak. Common unmarked 
bars then selling at £7 10s,, and, of course, the above- 
mentioned drop did not apply to them. Plates fell 20s., and 
Messrs. Barrows, by reducing their qualities 40s. a ton, brought 
their quotations down to a level with those of the trade generally, 
in advance of whom Messrs. Barrows had previously been by £1. 

At the Midsummer quarterly meeting this year in Birmingham, 
and also at Wolverhampton, prices alike for raw and finished iron 
were declared un upon the above quotations. But little 
else than a disposition to throw feelers was to be noted. The 

i Company announced at the commencement of business 
that their rates would remain as last quarter, viz., hot blast £4 5s., 
and cold blast £5 10s. long weight. Staffordshire all-mine pigs 
were stronger than they had been, consequent upon a reduction in 
make. Hematites were freely offered at £3 12s. 6d. short weight, 
at which figure a good sample of part Staffordshire and part 
Northam: pig was also to be obtained, long weight. Quota- 
tions for finished iron were maintained upon the basis of £9 for 
bars. A fair quality of singles might have been got at slightly 
under £9 10s., whilst others were tolerably firm at a little less 
than £10, and “Severn” singles were quoted at £13, and LB. 
quality of the same firm, Messrs. Baldwin, £16 per ton. Common 
bars were to be had at £7 asa minimum; but the more frequent 

uotations were £7 10s. and £7 5s. Colliery rietors reported 
that hardly a third of the coal, which in ordinary times, the pits 
would be yelding, was brought up. Furnace coal was freely offered 
at 7s. aton; a fair quality was to be bought readily at from 7s. 6d. 
to 8s. 6d., with two tons in upon a boat load. 

Throughout Birmingham orders on home account are those 
which are just now mostly occupying the hands. Those orders, 
however, while they indicate that there are necessities which have 
been long unex , and which are now beginning to find vent, 
are not of anything like sufficient extent to occupy all the hands 
who have for the past month or two been engaged on foreign 
orders, but who, now that the navigation season is over, are need- 
ing new orders. The current requirements of buyers are small, 
and in some instances unprofitable. Some amusement has been 
created in the fire-arm departments by a report that a City firm 
had received a commission from Birmingham to sell 150,000 
Sniders, and that that commission had been executed, and the 
arms sold to ‘‘a foreign-looking individual.” The report further 
says that these 150,000 arms, ther with 30,000 more of the 
same description purchased from Birmingham, have been ape? 
for Servia. The tale is regarded in Birmingham as apocryphal. 
In the districts lying around Birmingham the orders received 
from the European Continent are fairly encouraging considering 
the condition of affairs there. The Baltic trade is now fast 
closing. Makers of marine ironwork have had a fair time of it; 
but their home prospects for the winter are not encouraging. 
Manufacturers of iron padlocks, traps, and wrought nails, have 
not sufficient work for their workpeople, many of whom are on 
short time. Those among the latter who make spikes and large 
nails have reduced wages 10 per cent., or 6d. per cwt. The 
dispute in the chain trade continues, and with no prospect of its 
settlement. One or two employers have acceded to the men’s 
demands, and given them the 10 per cent. rise. This, while 
it is alleged to have been done simply to secure the execution of 
pressing orders, is loudly complained of by other makers. It is 
ascertained that it will cause ships’ chandlers, who about now place 
some orders, te withhold them under the impression that the con- 
cession 1s general, and that to make inquiries now will only 
strengthen prices. The difference between the brass padlock 
smiths and their masters was settled on Monda y the 
latter agreeing to pay the men a rise forthwith of 75 and the 

ini in January, making the total 10 per cent, 
which the men struck for six months ago. The advance 
is to be upon a list issued to the trade some three yearssince. The 
trade notice has been given to merchants and factors of 

@ proportionate rise in the price of brass pads, as the result of 
this concession. Brass pads of the better sort will soon be made 
out of sheet brass stamped as well as out of brass castings. A 
manufactory for the purpose, to be furnished with specially made 
stamping machinery, is now in course of erection in the town. 

i engineers and machinists complain of the limited 
amount of foreign business now in hand ; nor are the engin 
firms in the surrounding districts any better off. The prospects o' 
the winter are bad, but they have been worse. 

Worse, however, asto the great jewellery trade of Birmingham they 
never were ; and numerous operative jewellers are seeking employ- 
ment in trades to which they have before been wholly unused. 
Their prospects are not bettered by the fact thata United States 
firm, who make with machinery alberts and other chains plated 
with gold, have established a wholesale agency in Birmingham. 
The goods are called ‘‘ Canadian,” but they are really made in the 
United States, where the links are closed by a power. 

Brass wire has been advanced }d. per lb. in Birmingham, where 
the ee strength of the London metal market in copper is 
upheld, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Dvrinc the last few days a considerable amount of iron has been 
sold in this district, and there is a stronger feeling in the market, 
but the business doing so far as can be judged seems to be very much 
of a ative character, and there is not yet any general influx 
of ers from consumers to indicate any great improvement in 
actual trade, and the market at the Manchester weekly meeting on 
Tuesday was again very dull. It seems, however, now more than 
possible that prices have at length touched their lowest point, and 
makers are very chary about entering into forward engage- 
ments, as they are evidently anticipeting a more favourable market 
before long. 

Lancashire makors. although they are not doing much more 
business, exhibit rather a stiffer tone, and are not at all disposed to 
entertain deliveries into next year at current rates. Quotations for 
delivery into the Manchester district remain at 56s. to 57s. per ton 
for No, 3 foundry, and 55s. per ton for No. 4 forge. 

Lincolnshire iron also, notwithstanding the amount of business 
doing is still very small, is rather stiffer in this district, No. 3 
foundry delivered being now quoted at 58s, 6d,; and No, 4 forge 
at 57s. 6d. per ton. 





less 24 per cent. . 
inquiri Sapenseh ond ania er tiene i 

more inquiries are F some pe sec igper 
have secured orders which will see them over the next couple of 
months or so. Prices are stiffer, and one or two makers have inti- 
mated their intention of advancing thei 

6d. per ton after the quarterly meetings 

delivered into this district Lancashire and Middlesbrough makers 
are a aad 6d. to £7 per ton, and Stafiordshire ditto £7 
per w 

In the coal trade the milder weather of the last few days has 
had a tendency to check any increased demand for house-fire 
classes of coal, but still generally a steady trade is being done, 
and late prices are well maintained. The advanced prices, how- 
ever, which were contemplated this month by some of the 
proprietors in the Wigan district, are difficult to obtain, and 
the exception that Pemberton 4ft. cannot be t at quite 
such low figures, there is no material change upon mionth’s 
rates. The first and second qualities of common coal suitable for 
house-fire purposes are in rather better demand, but inferior sorts 
for forge and steam p’ are still a drug. Burgy is not quite 
so stiff as it was, and k, which is now much more plentiful in 
the market, is being pushed in some quarters at slightly lower 
prices, 

In the shipping trade there is no very material change. The 
slight amount of improvement which was observable a few weeks 
back has been y maintained, and there is very little doing 
in the ry ae trade, business being chiefly confined to a few 
cargoes of coal and gas coal for coastwise consignments. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


In the lighter branches of the principal trades carried on in this 
town and neighbourhood, there is, if anything, even more satisfac- 
tion exp’ at the improved state of affairs than was the case 
when I last wrote, several of the leading cutlery and cage "ogre 
manufacturers being now very well supplied with orders. is 
also the case, to a more i extent, in the saw, tool, and 
edge-tool departments, some few of the manufacturers of joiners’ 
and other edge tools being quite busily engaged. Other houses 
ot sap » the a — ed —— comp. es Pore nisem of 
work, and report that they have still very great difficulty in getting 
in their accounts. This, indeed, is the general outcry of the 
travellers out all over the country. They can now get a few orders, 
but money is as scarce as ever. 

When I revert to the iron trade proper, I am not able to report 
in so favourable a manner, nor do my observations lead to the belief 
that any great change is at hand. In pig iron, as I remarked last 
week, there are a fair number of sales for the use of the local 
founders and others, but the bulk is not heavy, nor are forward 
contracts the rule. Prices are steady in this respect, consequent 
upon the continued firmness of the Scotch pig iron market, and 
the reports of improving trade which are now being made from 
almost every ironmaking district throughout the kingdom. In the 
North Lincolnshire ironstone district, which is a feeder and valu- 
able source of supply to the South and West Yorkshire manufac- 
turers, dulness still reigns, the majority of the furnaces being out 
of blast. Matters are so bad, in fact. that a strong stream of emi- 
gration is going on from that part of the country. 

In finished iron the end of the quarter, and the unsettled state of 
the market arising out of the possibility of an advance in quotations 
being declared at the Staffordshire quarterly meetings, has further 
limited the previously small ber of tr ions in the open 
market. Some of the works in the district, however, are producing 
a common bar at a very low price, one or two of the makers having 
recently di of parcels in the Lancashire market—inferen- 
tially for shipment—at appreciably under £7 per ton, delivered 
either in Manchester or Liverpool. Whether the price pays or not 
is anything but clear, taking into consideration the costs of 
materials, labour, and other prime ye 

In the armour-plate departments there is only a moderate 
amount of work inhand. At the Atlas Works, John Brown and 
Co., Limited, the armour-fort, citadel, and other of the 
Inflexible are in course of being made; the mouldings for the 
rounded parts of the citadel having been received here this week 
from Portsmonth. 

The trade report of the Leeds Chamber of Commerce for the 
month of September states that ‘‘ the —— amongst the 
makers of iron continues, and there is, perhaps, even less dis- 
— to give orders now than there was a month ago. In the 
ocomotive trade orders are difficult to obtain. The machine makers 
have with few exceptions experienced a further falling off, and 
the tool trade continues without improvement. For cut nails a 
moderate demand prevails,” 

A few days ago Messrs. John Brown and Co., Limited, Atlas 
Works, Sheffield, cena pep an armour-plate of the hitherto 
unprecedented thickness of 24in. When the rough ends were cut 
off the plate was found to be in the most perfectly homogeneous 
condition, the iron used being of the ordinary fine quality. The 
thickest plate previous to the rolling of this was one din. thick. 

The dispute between the railway spring fitters and their employers 
continues, and without any prospect of an early settlement being 
arrived at. The men are very firm. 

The report of the directors of the Sheffield United Gas Light 
Company, just issued, shows that the profits for the half-year 
ending June 30th last were £25,658 15s. 6d., out of which dividends 
are recommended at the rate of 10 per cent. per annum on the A and 
B stock, and 7} per cent. on the C stock and the new o' £10 
shares, After these payments have been made £3504 10s, be 
left to the credit of the reserve fund, which will then amount 
to £44,329. The maximum charge for gas was reduced on July Ist 
to 3s. per 1000ft. Mr. John Young, the company’s engineer, has 
resigned, and Mr. William Romans—for several years engineer to 
> 7 Alliance Gas Company, Dublin—has been appointed in his 
ste: 

Some months ago I mentioned that a Leeds firm had 
to begin making horse nails by machinery, with Swedish iron 
edly rolled for them here. The firm alluded to was Messrs. 
Greenwood and Batley, of Leeds, who have now been working the 
machine—invented by Mr, Brundage, an American gentleman—for 
some little time. Each nail is struck forty-five times by a steam 
hammer, a process which is claimed to —— to it a ductility 
equal to the hand-made article. The ‘ine turns out about 
ninety nails per minute. 

It appears that some ardent patriot residing in this vicinity has 
been writing to Earl Carnarvon, the Colonia) Minister, on the 
subject of the successful exclusion of Sheffield steel and other r goods 
from the United States, and ting that the colonies 
be induced to retaliate by more ® heavy tax on all American 
goods sent to them. As might have been -supposed, Earl 
Carnarvon writes in reply that the a a “as you will see on 
consideration, is not one which her Majesty’s Government can 


en 

The Board of Trade returns for the month of are 
again unfavourable, there le 
particular, except in respect 
and cutlery the only increase was 
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lowing are the comparative figures, relating to hardware and cutlery 
he 1874, 1875. 1876. 
&. &. 


To &. 
Bamae ns cee oy vee oe IEE we AMD STAT 
MOON Ss Goce ca! s,s, es AERC ine ++ 78,728 


A ee 79,896 . 
France .. .. «+ «+ «+ oo 102,812 .. 106.616 ., 104,310 
Spain and Canaries .. .. .. 75,762 .. 72,502 


United States .. .. .. «. 445,003. 
Spanish West India Islands .. 99,174 .. 





| ea - 198,408 ss 2LL,501 196,449 
Drhich North America tl e14'559 52 g28'066 3: 182,004 
British India... ... .. .. 230,424 2. 212,266 ;. 205,432 
‘Australia... 1... 2. -s. 458,788. .. £08,880 .. 429.816 
Other Countries .. .. .. «. 975,783 .. 831,3v5 .. 756,910 

Total . 8,269,016 8,195,564 2,652,746 


The Albion Steel and Wire Company, Limited, which came into 
existence in tember, 1872, is now likely to be wound up. The 
nominal ca is £150,000 in £15 shares. The omy ces lost over 
£73 000 during the first three years of its existence, and has almost 
always been before the public in a prominent manner by reason of 
the olders’ meetings, and the strenuous efforts made some 
time ago with the view of putting the concern in a better position. 
These efforts appear to have failed, as on Friday last the directors 
issued circulars convening an extraordinary general meeting of the 
shareholders, at which it was proposed to submit certain resolutions 
having for their object the winding-up of the concern. This course 
is explained as having been necessitated by the legal proceedings 

y 





Y tly dag the ip one of its creditors. 
On Tuesday another circular was issued by the company’s solicitor, 
stating that, in order to prevent the creditor mentioned frora 
obta a preference, a petition has been filed, and that an appli- 
¢ .sion will be made to the Vacation Judge on October 24th. 

Some of house coal continue to *‘ go up,” nominally at all 
events. In one caseI hear of an advance of 1s. 6d. per ton, in 
another of Is., and in a third of 2s. per ton; but I greatly ques- 
tion whether, in any instance, the rise can safely be enforced, now 
that the market is so plentifully supplied. Steam and gas coal are 
unchanged. An order just promulgated by the Hull Dock Com- 
pany, to the effect that no wagons other than those having “‘hopper” 
pottoms shall be used at those docks, has caused some indignation 
in South and West Yorkshire. At ‘he present time not 10 per 
cent, of the wagons are so constructed, nor is that form of 
unloadi seeatived at other docks, so that thé coalowners are 
hardly likely to put themselves to serious expense in order to suit 
the convenience of this particular board. The immediate result 
will be, I presume, a diversion of shipments to Grimsby, Goole, 
and Keadby. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A DECIDEDLY better tone has been apparent in the North of 
England iron trade during the past few days. This is largely due 
to the better prospects raised by the publication on Friday last of 
the returns of the North of England iron manufacturers, 
which showed, as I indicated last week, a reduction in the stock of 
iron held in makers’ hands to the extent of over 12,000 tons, as 
compared with the immediately preceding month; and although 
this was to some extent counterbalanced by an increase of ov:r 
5000 tons in the stock of iron in the public warrant stores, yet 
there has been a more substantial fall of stocks than there has been 
in any previous month of the present year, and the hopes of 
those engaged in the trade have been correspondingly stimulated. 

At the present time there are only 108 furnaces in blast in the 
North of land, as compared with 112 in blast at this time last 
year, while fifty-five furnaces are out, as compared with forty-seven 
at this time last year. It isa curious and apparently anomalous fact 
that notwithstanding four fewer furnaces have been in blast, the 
make of pig iron for the past month has been 3078 tons more 
than in September of last year. 

The amcunt of business done on’Change on Tuesday was not large, 
but makers were firm in their quotations, and generally declined to 
accept less than 463, 6d. to 47s. per ton for No. 3. The ship- 
ments to the Continent are now going forward on rather a large 
scale, especially for the Baltic ports. There is also a greater dis- 

sition to speculate in iron with a view to a probable rise in prices. 

tis not expected that more blast furnaces will be blown out at 
present, Now that there is a chance, however seemingly limited, 
of a permanent rise in prices, there is a disposition on the part of 
blast furnace owners to reserve themselves for the expected flow of 
the tide. At the same time, the blast furnaces blown out during 
the past month will asters the production for the current month 
from coming up to that of either of the last two. 

There is a large quantity of Cleveland pig iron going into the 
home markets, especially into Scotland =A the Midland counties, 
where it seems to beat all rival brands in the quality of cheapness 
The coastwise shipments of pig iron for the month exceed by 
nearly 7000 tons those for the corresponding month of 1875. 

The report of the accountant to the North of England Iron 
Trade Board of Arbitration was published on Saturday, and is to 
the following effect:— 

Gentlemen,—Having collected from the firms and companies belonging 
to your board the return of their sales of manufactured iron during the 
turee months ending the 3lst August,and having verified the same by 
an examination of the books, I certify the average net selling price 
per ton for that period to have been £6 19s, 7d. B th is a sti t 
of _ different classes of iron, and the average net selling price of 
each :— . 

SALES DURING THE THREE MONTHS ENDING 81st AvausT, 1876. 

Description. Weights invoiced. Percentage Averagenet price © 


of total. ton. 
Tons. cwt. qr Ib. * s. d. 
Rails .. .. 22,183 1 011 «- 2369 .. .. 6 8 9°68 








Plates... .. 39,347 O lll .. .. OB1l .. .. 7 8 681 
Bars .. so 21,005 17 116 .. .. 9468 we .. 619 11°24 
Angles.. 10,855 9 210 .. .. 11°62 .. .. 618 4°22 

Total .. 93,431 8 119 100 619 6°80 


Iam, gentlemen, your obedient servant, 


Epwin WaTEeRHOUSE. 

13, Gresham-street, E.C., 5th October, 1876, 

Inasmuch as the net average selling price of all kinds of finished 
iron for the immediately preceding quarter was £7 6s., or 6s, 6d. 
per ton more than for the present quarter, the employers connected 
with the Board of Arbitration have just given a three months’ 
notice to terminate the existing wages agreement, which is based 
on 8s. 3d. per ton for puddling. It is interesting to note that this 
is the lowest price that has been paid for puddling in the North of 
England since 1870, and if the present rate is still further reduced, 
it will be brought lower than it has been since 1865. 

The Board of Arbitration held a meeting at Darlington on Mon- 
day to consider a claim made by the owners of the Moor Iron- 
works, Stockton, for £600, on account of the failure of the work- 
men connected with these works, while members of the to 
carry out the terms prescribed for the rolling of light rails by Mr. 
Rupert Kettle, or to submit the same to the judgment of the 
board. The owners of the Moor Works in May last received an 
order for 650 tons of rails, of a special section, and they made, or 
endeavoured to make, special arrangements with their men for its 
completion. The men, however, refused to execute the contract 
on the terms proposed, and their re oe te subsequently brought 
the present c for £600. The workmen’s representetives of the 
board decline to entertain the claim, on the ground that the rules 
of the board do not contain any provision for dealing in such a 
ease. The board could not pee npens the matter on Monday, and 
hence the meeting was adjo: for a fortnight. Some of the 
employers attach a good deal of importance to this claim, inasmuch 
as it will test the question, not heretofore settled, of whether 
employers can claim compensatien for the default of their work- 
men as members of the Board of Arbitration. 


baer bea age on a acetate cea anal sor There is 
really no change in the matter of work on hand, but in view of 
what are neeme as brightening eee neither rail makers 
nor plate ers are disposed to accept the rates that were current 
a few months ago, and I am well informed that the Consett Iron 
Company have positively refused orders they would gots have 
pe fog a month ago, except at an advance of 2s, 6d, per ton. 
This feeling is generally shared in by other firma in the district. 

The miners of Cleveland, in consequence of the 
diminished demand for ironstone, have recently been put on short 
time. The principal mines are now working no more than five 
days per wee some others are likely to be reduced to four 
days. Workmen, also, who were rather scarce during a great part 
of the summer,.are now become rather plentiful. 

Little can be noted in the coal and coke trades. It is, 
no doubt, true that for household and steam coal there is just now 
a rather better demand, and prices are firm'y maintained, but 
otherwise the trade is not calling for any remark. Coke is quoted 
at substantially the rates of last week, and the consumption is 
falling off, while the inquiry for manufacturing coals is quite as 
dull as ever, good nay ing sorts being quoted at 6s. per ton 
delivered on Tees-side. 

The Board of Trade returns show that during the month of 
August thirty-six vessels, of an aggregate tonnage of 23,965 tons, 
were built on the Tyne, Wear, and Tees during the months of July 
and August. 


On Tuesday an application was made at the London Bankruptcy 
Court, by the Forcett Stone and Lime. Company, to oppose the 
registration of resolutions arrived at at a recent meeting of the 
creditors of Messrs. Thos, Vaughan and Co., of Middlesbrough, to 
liquidate by arrangement. Mr. Faye mage Spring Rice, after hear- 
ing the objections, decided that the resolutions to liquidate by 
arrangement should be registered, and that the objections must, 
therefore, fail. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE condition of the warrant market is not quite so encouraging 
as it was a week ago. There can be no doubt that the confidence 
in improving trade, which, from a variety of causes had been 
inspired, had the effect of creating great anxiety. to buy, which 
has now given place to more caution and greater quietness, Still 
it is certain that a substantial improvement has taken place, 
Ardent speculators may be anxious to drive a big trade sooner 
than the exigencies of te market will permit, and for this 
reason we may expect that before a steady course of activity 
ets in there will be two or three false starts made. Among other 
indications of the growing improvement in trade, it deserves to 
be noticed that during the last three months the revenue of the 
Clyde trustees shows an increase of £4328 over that of the corre- 
sponding quarter of last year. There are at present 118 blast 
furnaces in operation, or o.e more than at this time last year, 
and the manufacture is being steadily prosecuted, though consider- 
able additions have regularly to be made to stocks. ‘Ihe quantity 
of pig iron under warrant in Messrs. Connal and Co.’s Glasgow 
stores is now 92,400 tons, or about 2000 more than at this Minelont 
week, 
During the week the warrant market has been considerably 
quieter, with less business doing, and prices have also slightly 
iven way. On Frid«y forenoon business was done at 57s 6d. 
Sonpthe days, and in the afternoon 57s 3d. cash was accepted. 
‘Business opened on Monday at 57s. 34. three weeks and 57s. 44d. 
one month, and transacti-ns afterwards took place at 57s. 14d. 
cash. On Tuesday the market was again rather easier, with busi- 
ness in the forenoon at 57s, 14. to 56s. 11d. cash and 57s. 14d. 
month open, whereas in the afternoon buyers offered 57s. one 
month, which sellers accepted at prompt cash. The market had 
an improved tone yesterday and to-day, and business has been done 
up to 57s. 44d. cash and 57s. 6d. one month, 
Buyers of shipping iron have obtained some slight voncessions 
on account of the altered condition of the warrant market, but 
makers’ prices may be said to have been substaatially sustained. 
G.m b., Nos. 1 and 3, declined 6d.; Summerlee, No. 1, improved 
ls; Carron, ordinary No. 1, advanced 2s, 6d.; and the specially 
selected brands of the same company also show a rise of 2s. 6'. 
The shipments of pig iron from Scotch ports for the week ending 
the 7th inst, paint oe to 11,903 tons, being 1008 less than in the 
previous week, but showing an increase of 157 tons as compared 
with those of the corresponding week of 1875. 
a decrease on these exports for the year, so far as it has gone, 
amounting to 74,030 tons, 
The imports of Middlesbrough pigs at Grangemouth for the week 
were tons, being 515 less than in the previous week, but 971 
tons more than in the corresponding week of Jast year. There is a 
total increase on these imports of 55,214 tons since last Christmas. 
Makers of manufactured iron have little or nothing to report 
this week. There is still a great lack of orders in most depart- 
ments. Last week’s exports of iron manufactures from Glasgow 
embraced £4000 worth of machinery, £5700 castings, £600 tubes, 
£6000 wrought iron, £3000 malleable iron, and £600 miscellaneous. 
The demand for household and shipping, and also for steam 
coals, has continued very good throughout the week, and prices of 
these sorts have shown rather an upward tendency. Steam coals 
have advanced about 3d., and household 61.; other qualities 
being unaltered. After a time of so great depression, even the 
slightest improvement is hailed with satisfaction, as is the case 
in this instance. The f.o.b, quotations are as fullows :- -House- 
hold coals, 8s. 6d. to 11s, per ton; steam, 9s. 3d. to 10s, 911.; 
splint, 8s. to 8s. 9d.; main, 7s. to 7s. 6d.; smithy, 13s, 6d. to 14s, 
With regard to the tride in the eastern mining counties, little 
change can be reporte!. There is still, for the season of the year, 
a very good shipping demand, but prices continue low, 
A le days ago a mass meeting of the miners of the Croy and 
Kilsyth districts was held in Kilsyth, fur the purpose of takin; 
into consideration the present state of the mining trade, Severa 
addresses were delivered, the chief speakers i 3 Mr. Hughes, 
of Maryhill, and Mr. Gillespie, miners’ agent, Falkirk, and they 
held out the hope that, now that the trade was reviving, the miners 
might soon be able to demand a rise of wages. A strong effort was 
made in behalf of union, those present who did not belong to the 
society being urged to join. 
The riveters in the employment of Messrs. Robert Duncan and 
Company, shipbuilders, Port Glasgow, are now on strike on a 
question of wages. They work by the piece, and they desire 
- be paid 8s. 6d. per 100 rivets, while 83. 3d. is offered by the em- 
oyers, 
. ‘Arpaagements are now completed for the winter course of lec- 
tures under the auspices of the Glasgow Science Lectures Associa- 
tion. The first lecture will be given by Professor Tyndall on 
‘* Fermentation,” on Thursday evening, the 19th inst., and those to 
follow will be by Mr. R. A. Proctor, F.R.A.S,on “The Giant 
Planets ;” Sir C. Wyville Thomson, LL.D., F.R.S., on ‘*The Condi- 
tions of the Antarctic Regions ;” Professor Odling, F.R.S , on “‘ A 
Glasgow Discovery in the Chemistry of Gases ;” Mr. William Pen- 

elly, F.G.8,, on “The Cr ag of the Cave Men;” and by Pro- 
eed Allen Thomson, LL.D., F.R.S., on ‘* The Evolution of the 
Brain.” There is, I hear, a great demand for tickets, 

It is worthy of notice that there are at present berthed in the 
Clyde getting loaded fourteen new sailing vessels of an aggregate 
tonnage of 13,700, and four new steamers of 5550 aggregate ton- 
nage, which have all been launched within the last two months, 
and are estimated to have cost upwards of £300,000. 

The Vale of Clyde Tramways Coney: who obtained powers 
in last session of Parliament to propel their cars by mechanical 
power, have been making trials of the engine of Messrs. Merry- 





weather and Son, London; that of Messrs H. Hughes and Co., 
Lovghborough ; and the pneumatic car of Mr. W. D. Scott- 





| 
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Moncrieff, of Glasgow, with the view of making what they ma: 
consider the most suitable selection for the purpose of their trafic. 
A new dock, oe ee, eS space, 19ft. depth of water 
at ordinary "silt, 


’ es over the and an cules of 40fi., 
the work costing nearly £40,000, has been opened at Berwick-on- 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Great complaint exists at Cardiff amongst the ship with 
respect to the smallness of the freights obtainable. Po give an 
idea of the rates I append a few of the leading ones levied on the 
steam coal—to China, from 25s. to 26s.; India, 16s. to 19s. 5d.; 
Cape of Good Hope, 193.; Jamaica, 10s.; France, 9f. to 10f.; Gib- 
raltar, 93.; Beyrout, 14s. 6d. It will be seen that for short trips, 
such as to the French coast, the return is very small, I am in 
bounds in stating that most of the French ca are under 300 
tons, many of them, indeed, but a little over 100. Taking one of 
the latter dimensions at 10f. per ton, and estimating the loss in 
bulk as at least 2d. per ton, we have a return of £20 for the trip, a 
charge that may defray the wages of the captain and pastas Det 
yields no return to the owner. 

Yet still in Cardiff this week there is an energetic effort being 
made to float another steamship company, and the inducements 
held out are 20 to 30 per cent. after paying insurance. 

It is well known that in good times steamers have realised as 
much as 80 per cent. upon a voyage; but speaking to a gentleman 
thoroughly conversant with the trade, he gave it as his confident 
opinion, t, that the speculation was overdone; and secondly, 
that even when good freights were obtainable, the wear and tear 
of a vessel was such as to leave in the best of cases but a sorry 
return for the investment. 

One cause of the depression is to be seen in the slackness of the 
iron trade. When vessels could take out coal and bring back iron 
ore, then vessels of all classes paid well, and if there is any reason- 
able prospect of a return to this state of things shipbuilding might 
safely be encouraged. 

Several Welsh capitalists have diverted their attention from 
iron ore to silver, and I hear “of.one promising undertaking in 
— which has one of the ablest of our mining engineers at the 

ead. 

Iron, steel, and tin are all at a discount, and nowhere is satis- 
factory business being done, : 

In reference to iron, the demand seems rey" rapidly, even 
from the small average of the last year. Part of Tredegar works 
were stopped last week, and have only, as regards a mill or so, 
been restarted in the lust few days. The paying off of some of 
the “tradesmen,” as the best hands are led, has awakened 
gloomy forebodings in the neighbourhood. 

Dowlais is pushing on as briskly as any works on the hills, and 
has now one of the largest stocks of pig, puddled bar, and steel 
ingots I have ever seen. The spirited enterprise at these works 
weil merits a good return. 

The management at Rhymney is progressing with its arrange- 
ments for the make of steel, but it will be some time before they 


| are completed. There is no movement at Cyfarthfa at present. 


Some of the Welsh papers have n raising false impressions 
with respect to the amount of orders for iron rails now held in 
hand by the Welsh manufacturers, The true character of the 
trade can be seen at a glance from the September exports. The 
total quantity from Cardiff during the month was 3644 tons—in- 
suflicient to keep even one works in vigorous make. The best 
course for our irohmasters will be to supplement their works with 
appliances for steel making, and now that labour is cheap, the 
sooner done the better. 

The tin and tin-plate trade is dull. The men at Briton Ferry 
have resumed work at the reduction, after a brief strike. A few 
large orders are held, but the prices are unre.nunerative. 

In the neighbourhood of Llanelly the state of trade, both as 
regards coal and tin-plate, is deplorable, and strikes of a serious 
nature are impending. At one colliery the men threaten to leave 
work this week if a reduction is enforced. Messrs. Neville and 
Co., who have well earned the character of being the most con- 
siderate of employers, and have striven energetically to maintain 
full work during adverse times, are at present exposed to very 
serious antagonism on the part of their colliers. 

There was a little difficulty with the men in the South Dunravea 
Colliery, Rhondda Valley, this week, and a charge of refusal to 


: give a month’s wages in lieu of a month’s notice was heard against 


There is, however, | 





the manager before the magistrates, but dismissed. The men are 
now working again. 

The Taff Vale strike continues, and up to the present the tactics 
of the men have checkmated the masters. I stated last week that 
a number of men have been had from Newcastle-on-Tyne. These 
came and took the place of the others,. but the strikers managed to 
‘interview ” them, and succeeded in representing themselves in so 
sad a plight that the strangers have returned. Rather excited 
feelings now prevail, and a police charge of assault heard on 
Monday is expected to presage a storm. 

The coal trade of the week has been a fair average. The export, 
foreign, has been close upon 80,000 tons from Cardiff alone, and 
this week would have promised well but for the storms. 

New engineering works have been opened at Newport, which 
promise well. They are under the direction of Messrs. Arthur 
and Coyne. Considerable interest has been aroused at Newport 
from the fact of Sir Geo. Elliot taking up his residence in the 
locality. The port is evidently lookingup. Last week the exports 
of coal were nearly doubled. 

None of the papers have noticed the death of Mr. Lionel Brough, 
Government Inspector of Mines for Bristol and Monmout 
districts. He was a shrewd, independent, and somewhat rugged 
gentleman, much liked by the colliers ; and, in his official position, 
holding high rank. It has been my lot to come in friendly contact 
with him at most of the great colliery explosions of South Wales, 
and to have frequent fy ogee for noting his energy and 
ability. He» is succeeded by the assistant inspector, Mr. Cadman, 








PRICES CURRENT OF IRON AND STEEL. 


Tux following prices are corrected up to last night, bat it should be 
borne in mind that in many cases makers are p’ to quote different 
termsfor 8) tracts. It is obviously i sible to 'y these cases 
and terms, or to give more than the market quotations and maxers’ 
prices, Readers refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 








ScoTLanD— £384 £8. 4. 
.m.b.—No. lee ce of 218 6 Gle: k—No.l .. 3 4 6 
13 No. co of 216 6 sci No.3 .«. 218 0 
Gartsherrie—No. 1 oe 8 6 6 Eglinton—No.1 .. « 218 6 

No.8 oo 218 : No. Ses oe ‘2 : 

*Coltness:\—No.1 .. « 8 1 Dalmellington—No. 1 .. 
a No. 8 eo of 218 6 No.8 .. 216 6 
Gunmetee-=s 2 oy . 2 ; At 

oO. ee 
Langloan—No.1.. «. 8 6 0| GuTm MO ee BTS 
' No.8... o 217 6 * ‘At Grangemouth. 
Carnbroe—No. 1.6 « 3 0 0 
No. 3 se oe Bs : oem “€ Pe oo 0 e: : 
Monkland—No.1.. «. 21 0.8.0 ce ve 
Lo 8 se ef Ay ; At Leith. 
aq. Kinnell—No.1 .. + 218 & 
ae Oy ee No.8 ws « 214 6 
Gyles Qatene t 2. : ‘At Bo'ness. 
as 
The above at @ Ww, OLEvEtaND—Prices at works— 
eeascdenaaie.” Noles s+ oe os ve 210 6 
Govan—Nolve oe v 218 6) Noges oS i a TO 
og Fe Tilgd No. 4,foundry «ss » 2 5 9 
At Broomielaw. No. ’ torge Aa ee | 
Calder—No.1.. «+ o 8 6 0| M be NO ce oe DB @ 
No. Sec cs oo 2137 6 White oo 68 ef @F 22 0 
At Port Dundas. Thornaby «. +s o o» 216 9 


ent co ait ote ae nner mame 
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Messrs. Boicnow, Vaucnas, & Co.’s net f.0.b., a Se No, 1, 
£2 130; No. 8, £285. 64; No. 4 foundry, £2 ‘= we, 
& 8. 
Wares—No. 2,f0.b., Newport... ««. ee 2 7 6to0 0 0 
; Porgs (at works) ce. ess wie oe ee 
Common pig(at works) .« « 2 2 6t00 0 0 
Best native ore (at works) .. .. 215 0to0 0 0 
Da delivered in Aberdare. 
emcees ti at o oe 214 O0to217 6 
27 6t.210 0 
MOM SES in Mancheater.—No. 3 216 0to217 0 
= No.4 215 0t00 0 0 
K. H. Messelmoun”.. «oe 510 O00 0 0 
Waitwewr & Co.'s “Btockton net net prices (on trucks) are—No. 1, 
eas eS, AF Se ORs So Sy Aes * *Thornaby” No. 4, 
ee at works, kame cman 
Eilon “ i oo ee 812 6 
me ee ee oe ee oe 810 0 
No. 3 oe oo eo 8— ee - 876 
Ordinary No. 8 .. eo oo oo sao O°T19 
No. 4 «. ee o ee o 876 
No. 5 «. o os o - 87 6 
Mottled oe oe oo oy ee eo oo 000 
White.. oe oe oe o o- oe o- 000 
Maryport Hematite—No.1 .. so és wt a Ses 
No.2 ee oe or o 876 
No.3 «. oe oe oo - 850 
No.4 oe oe oe ee. 850 
No.5 o a o oe o 8 5 0 
Mottled and white.. o a oe oe o- 850 
"—No. 1 oe ee oe ° e 810 0 
No. 2 ee oe oe « - 876 
No. 8 ee ee ee be oe 850 
Puddled Bar— 
Waizs.—At works .. o ~~ £5 5 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Kxrow ues Co. rat hpateg? y ~ «+ 920 0 
Grascow, f.0.b. oe ee oe oe Od. to8 0 0 
Mrppessro’, at works rH = Od. to710 0 
Fox, Heap, & Co. (at works, cash less )— 
Ship or bridge plates (A oo oo oe ee - 710 0 
Mast plates (07) ee eee ee a 
Boiler Plates— 
“+ Warrixoton,” to 5 cwt. each plate ee oe « 1000 
Do. best best oe oe oe oe ee - 110 0 
Do. treble best 1300 


per cent. discount for cash. © The Pearson. and Knowles Co.'s 


prices 


2 
of Lhe iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and upwards. 
Bow txoc & Low Moor, terms in each ame 2} dis. for cash in 
ment. of nw wy accounts, or 1} 
of three months’ bill. The Low 
at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per 
Under 2h ewt.each .. 
24 ewt. and under 3 cwt. 
Scwt ,, 
Sicwt. 5, 
4 cwt. _ 
5 cwt. 2 


6 cwt. 
? ewt. and upwards 
Plates exceeding 6ft. wide, 


tonextra. £ 6. 
per cwt. 


ee oy 


bak at et et 
HOASKMOHAL 


Dt et et et et et 


Qs. per ewt. extra. 


dis. for cash 4 
oor Co. deliver in London 


cooeocoocosn 


Hammered and 


chequered plates, and all plates differing from a square form or regular 


taper, extra per cwt. 3s. 


Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 


Bowling and Low Moor. 
“ Moxmoor” best, to 5 cwt., to 4ft. 6in. “i, and to 


30 —— feet, per ton at works . ee 11 0 
Best best oe ee . - oe ee ee 12 0 
a to4dcwt. .. . o- oe o 4 0 
Special, toScwt .. oo WO 

Usual extras for overweight, sketches, &e. 
Barnows & Sons: 
ae per ton short, at works .. ee oe « 40 
t best os oe oe oe oe oe « 15 0 
Best charcoal.. oe ee o oe o ee 2 5 
Barrows & Sons: 
B.B.H. Bloomfield plates .. oe ee ee « ll 0 
~ =e. oe os ~- o e- 12 0 
» Best plates ee or oe ee eo 18 0 
CLEVELAXD oe ee ee ee £8 5s. to 810 
Fox, Heap, & Co. (at outs, ‘pas less 2})— 
Boiler shell plates (porteR) - ** ++ 810 
Fianging plates (potter) - + «+ 1010 
Do., special quality (AAA) oo oe . 40 
Waxes, at Aberdare—Coke plates .. oe ° eo 20 0 
Grascew, f.0.b. o- oe ee 7 ee £8 Os. to 8 10 
Angle Iron— 
Bow tic & Low Moor (terms as above). se perewt. £56. 
L and T iron, not exceeding ten united inches .. a 
‘or each additional inch extra per cwt., 1s. 
“ WanninoTon ” '—less 2} per cent. for cash—from 1 8 0 

ME AF ody Be fel »perton .. e oe 4} 

ez do. oe e 810 
Wuirweit & Co. _— discount) per ton’ oe o 7 0 
Best .. _ os o ee o « 8 0 
Best best boil 910 
i — soe ” (at at the » works) ap to eight united “inches 9 15 
oo o- 10 5 
Best best _ ee ll 5 
T-iron, as above, 10s, extra.” 
Angle and T bars, 8in. to 9in., 10s. extra. 
9in. to to 10in., 20s. extra. 
CLEVELAND .. . « £610to 7 0 
Ear. or DcuDLEY (terms | as below) :— 
“ Round Oak,” not exceeding 8in. wide—Single best 11 " 
” ” ” ” Double ”» 3 13 
” ” Treble 2 698 15 0 
Guascew, f£.0.b. o. oe ee ee £7 Os. to 7 10 
ABERDARE ee os oe oe - 70 to 00 
Bar Iro 

ay ‘Low Moor, & Tay.Lor Bros. (terms as above). 
perewt. £8. 
Flat, oan, or ~ eed to 3} cwt. ee oe eo 10 
ee 2.5 os. on oh. oo oe, Moe 
Do., 5 cwt. and upwards ee -. 14 
Fiate—ljin. by fin. and upwards.. ° ee ee «- 10 

» Under gin. thick to}in. .. oe oe o 1°23 

- under jin. tojin. .. oe oe oe eo 18 

»  underjin. .. os ee oe . - ASE 

For each pin. less than l}in. wide extra, 10s. per ton. 

in. and upwards oo oe oe eo i 8 

at th 6 <.h oe--oe. om 2 

in and isin. let: oP re. aioe eke 

” in. . oe oe ee o 17 

Roun in. and up a ee a eee 

“ sien ms ee o oe o o 18 

* — ses ee ee oe ee eo 15 

- o oe oe. —sS ee 

= =. ee oe oo ee ee eo 19 

Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 28. 

Best bars and rods, extra per cwt., 3s. 

**Moxmoor,” at the works, per ton— £4. 

a was to 3in. round and square, or to Gin. flat .. 8 15 

” ” ” ” ee 9 15 

Best bes ” ” ee 1015 
Rivet iron, usual sizes.. oe ee eo 1015 

Best pest oe o- ee o e 1115 

Usual extras, 
Guascow, f.0.b. . o £708. to 710 
Barrows & Soxs, at works, per ton’ short : 
B.B.H. .-. - e oe wo 9 0 
ms best angle iron oe ee l1 0 
All other descriptions in proportion. 

Eanrt oF Dupuey, 2} dis., f.o.b., at Round Oak— 
‘Round Oak,” rounds up to Sin. ee a oe eo. 912 
es = ms Single best ee « ll 0 
a os we Double ,, oe e. 1210 
Treble ,, oo eo 1410 
Rivet trom—Blingie beat oo oe ee oe ee = con 

e 
On separate orders of less than 5 ewt. ‘per ton extra, los 

Wa tes, at College Works, Cardiff—Coke bars, best 7 10 


ecooeoo+eoo SeooooooP ©e©oooo eccocoooeo eo of ef S © & ScooSe ooo 


oo co ecooof 


o oeooooea 





Flats, from lin. to wideby jin. thick and upwards 710 0 
Rounds and from jin. to3in., best .. oo + .9 
Do., treble os, ue. ee Rie we <a ee a 
) 
Warrwas & Co,, ta. ti a tor oooh per ton— 
= quality oad oe ee “ cao ee ee : » ; 
a ee ae 800 
ee ne Re: cat erat aS eg 
_ Best best ee net = ee < oe ” a 4 
Iron Com , f.0.b. Cardiff or Newport 
No. 2 bars, f.o.b. aggre « 615 0 
Owen, delivered at Cardiff or Newport, net cash ee 512 6 
Sheet— £a4a 
“a to 8ft. long by Sft. 20 w.g., per ton at} 9 19 9 
oe ae ee Ge 
Do., best best o ee or oo oe « 1210 0 
Usual extras, 
Barrows & Soxs— 
B.B.H. sheets.. es ee oe oe ae - 190 
» best do. oo o ee oo eo 1210 0 
best best do.. ° oe oe o oo - 1310 0 
E. P. "a W. a aia 
a. | lhl. lt ee 
be > I” we ea 2 
es See 1s ce, ce WO 
od »  “Bcharcoal”.. oo ee 2310 0 
“EB” os rs oe ee 2510 0 


Bourton to at ws, ms and 





Trebles to 60s. per ton, extra. 
Charcoal Tin—Best “EP and WB .» perewt.. 113 0 
“Unicorn” .. ee o. Se. oe: a 
Coke Tin—“ Stour” mises" ie” sc! ee 8k ee 

Messrs. Baldwin’s terms are 2} dis. for cash on 10th of the month 

following delivery. 

Pearson & Know es Co. pommnge aber ~ 8. d. 

“ Dallam”. les, to 20 w.g. oe perton 1010 0 
10s.; best best, 30s. per ton extra. 

Crowrner Bros. & Moraan (at works)— £8. 4, 
Coke Tin—S fan, 0020.6, 00 128in. by Sein, p owt, 115 0 

Doubles, to 24 w.g., to 96in. by 36in. 2. 2s 
Trel to 26 w.g., to 84in. by oe - 119 0 
Charcoal Tin: les, as above ee ee o 200 
- oe ee oe o- 220 

Trebles o o. eo 3498 
Do. Best singles, "as above oe ee eo 250 
Best doublcs - oe oe es oe 

Best trebles 290 

Terms, ~ ee for a. 10th of the month. “Orders of 2 tons 

an t free in 10 cwt. cases. 

J. Tiny, Bristol, delivered in London, 2} dis. for cash— ‘£204 
Doubles... ee ee oe . oo «- 1110 0 
Trebles or oe eo 130 0 

Wates—Treforest Tin late Works— 

Giron a Gh Gary pret «- £019 6 at works. 
1 in oko less 2}. 
Lydney : Charecat tin, Ic.. ee - £1 3 6to 000 
o a o oe &.2-OS0..6.6-0 
Coke tin oe oe oe oo Ae. ae, 28 
Swansea o oe o «- 018 6to 019 6 
Engine Lron— 


Y 


KirksTAt Force Co. (from cold blast, pig, refined, and selected, 


Plain bars, rolled, viz. : Pe -_ 
8. 8. 
Rounds, from }in. to Gin. diameter .. +» 20 Oto 22 0 
fquares, from in. to 5in. oe «- 20 0to 21 0 
Drawn hammered bars, as above, per tonextra 1 0 
Rivet iron ee ee ee oe ee 20 0 to 22 0 
Angle iron, Uin. to din. ee «- 20 Oto 0 0 
Forgings—Plain shafts under Bewt. .. oe 20 Oto 0 0 
ss »  lOcwt .. . 22 Oto 0 0 
nd » «=o owt. oe ow 26 Oto 0 O 
aa ao SB awh..cc .00 ©. 02 * 
40 cwt. 84 Oto 0 0 
Plain shafts, above 30 ewt., prices according 
to weight and dimensions, 
Piston rods, under Scwt. .. os ee. 22 Oto 0 0 
3 -. Wowk <0 4c te SS ORO © 
2cwt. - « 380 Oto 0 0 
- Cranks, under 5ewt. .. oe ee « 27 0t0 0 0 
a - 10 cwt. oe ee o o- 30 Oto 0 0 
ee ogres eS 
o > 20cwt. .. oe oe ee 87 Oto 0 0 
Crossheads, under a ee eo ee = Oto 0 0 
0to 00 


10 
"all othe EY + 
Wire— 
Warrecross Wire & Inox o delivered in Liverpool. Terms 2} dis. 
for cash. 


WW drawn telegraph, if long lengths, 
Best best W _ ~ galvanised .. . per ton 


e £84. 
Oto 6 oo nee ee ee eo l¥ 5 0 
Tt 8 oe oe oo oe oe ee ee 18 5 0 
i) oe o oe oe oe o eo 19 0 0 
10 oe oe oe o* o oe e- 1915 0 
ll ee oe oe oe oe oe o 205 0 
12 ee . .- oe oe - 2150 

Best annealed drawn fencing per ton 
Oto 6 oe oe oe oe ee oe « 1110 0 
7 ee - oe oe oe o eo 1250 
8 oe . ee oe .- eo ee 18 0 0 
9 oe oe oe o ee oe «-» 1810 0 
10 ee o oe o oe « 1410 0 
ll oe o o oe ee . - 1600 
12 ee e oe ee oe os « 1510 0 

Dipping in boiled oil 5s. per ton extra. 

Best galvanised do. per ton 
Oto 6 oe oe ee oe oe ee «- 1510 0 
7 oe oe ee ee oe oo - 165 0 
8 oe ee oe ee oo ee oe 17 0 0 

THE Pgarsoxn & KNowues Co. 

“Dallam ” fencing, Nos. 0 to 4, B.W.G. $10 0 


Ry.tanxps Brorners, Limited, Warrington—Prices of iron wire, 
&e., delivered free in Liverpool : 


Best RB iron wire, bright or annealed— 


Per bundle of = Ib. 7/6 7/9 § 0 8/ '3 8/9 9/0 9/8 
0 to 6. ° 10. ll. 
Per bundle of “03 1b. be 6 10/0 10) 3 1) 3 12/0 12/9 19) 
Nos. 14. 15. 16. 17. 18. 
Ter bundle of 60 Ib. 146 15/6 16/6 
Nos. 21. 22. 


Best best drawn aia yen BE telegraph wire (joined in half 
mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 


Nos.0 to 6 £17 5 O perton.|No. 10 .. £19 15 ; per ton. 
:? 8 £18 5 0 ” 2 ry z oe 
£19 0 0 
Terms of penn 2} per cent. for cash on ‘Moth of a I pn 
delivery. 
Nail Rods—G.asoow, f.o.b. - oe eo 715to8 0 
CLEVELAND .. o oe o 615 to7 0 


Nails— 
Wurrecross Wire & Iron Co. 
— Nails, vag — de Paris, per 112 Ib. :— 
8 e te ie we fF Se a 
wo “u/9 15/6 16/8 17/0 m,..-/ 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in casks 1s. per cwt. extra. 


Rails—G.asoow, f.o.b. oe ee ee ee 7 OtO8 O 
= . 3S oe o : } = ; » 
‘ALES—Tredegar ron ompany e 
-  f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr ee 
port) . oo 6 0 to 6 7/6 
For colliery sidings (works) " « 5 0t00 0 
New and perfect a way 
rail (at works) 512 6 
Bridge rails to 30 Ib. per yard run 
(at works 6 0 0 
Fishplates (at ‘works), any “section 7 10 to 7 12/6 
Railway Chairs—G.asoow, f.0.b. eo 60s BIT6 tO4 0 
* Pipes—Guascow, f.0.b... 2 «cf of «« 6 Ot07 5 





STEEL. 

SHEFFIELD—At works— £24 £58 4 
Spring oe oe ee oe ee 1510 0to 20 0 0; 
Ordinary cast rods e ee oe oe 14 0 Oto 21 0 0 
Fair average steel oo o os ee 24 0-0 to 82 0 0 
Sheet rT ee ee er rT ee 
Second-class tool.. ee ee ee oe 2 0 0t045 0 0 
Best speciai steels ee ee ee - 40 0 0t070 0 0 
Fine rolled, for clock &. «1 « 6 0 Ot070 0 O 
Rails—Siemens (at Dy ce oe) Cee 8 0 OKO 8 EO 

Do. ” superior i x ch Hes Suess 
Do. best .. oe or - 9 0 0t0 000 
f.0.b., Cardiff or Ni ee ba 
Rails, f.0.b., or Newport .. .. ‘ 
ws oe ee oe 618 Oto 7 5 © 
so Ae a. ee a 710 Oto 717 6 
; , from at wor! 
ven va oe oe eo 8 2 0t0 8 8 0 
Bteel bridge rail, works .. 776t0 000 





PRICES CURRENT OF MISCELLANEOUS SENET 
Copper— 


a da 
ro % 0 
Chili bars .. oe ee oe o oe per ton 173 0 0 
Be. Nd Alen pis tthe des 7 : 4 
‘ough or ee ee ee oe ee 
ee : “ 00 
Straits ee e e ee ee oe ee ee E = . 
British ee ee oe ee ee oe ee ee 7 0 0 
see English soft pig 21 50 
ae, eee resmmpetene | 
Antimony— eae 
Regulus star a oe ee ee ee ee { 000 
a 
ilesian ee ee ee oe oe ee oo ee 2215 0 
English eo oe ee oe oe oe ee o- . 4 $ 
Quicksilver .. . «  perbottle .. ; : : 
Phosphor Bronne—Deming metal + 112 0 0 
Other alloys os £120 to 140 0 0 


Castings according to pattern and quantity. 
Muntz2’s Metal—Prices nominal. 
Zinc Sheets, for ryeper gis glazing See 


1st <r oe oe ee 41s. to 47s, 
Ses oc eat can, an... cess. |. > 
For Engravers os oe se oe . ee 378, 
G. Daum, Cologne and London. 
PRICES CURRENT ee COAL, COKE, OIL &e. 
Coke— £nd £5 ad. £84, 
Cleveland, at works 0 10 0..0 12 4 | | London—Best . ry 0 0..0 00 
Derbyshire .. ee 0 > r . | gether sorts «+ +e 0 2 6..1 09 
eS .. ee os ua! orkshire—At the pits— 
= Rhondda | Bestordinary.. 0 12 Sar) 16 0 
0 12 0..0 13 6 Converting .. 0 90..0110 
Guntenlniilin 0 60..0 00) Slack oe 0 30..0 50 
Sheffield .. .. 0150..6 00) Wales, all at pit - 0 00..0 00 
Coals, best, per ton— | team(less24).. 0 60..0 73 
ingham .. 013 0..0156) House oe co Or06:.0: 30 
South Durham.. 0 5 6..0 10 6 | steam... 0 17..0 22 
Derbyshire— | Do. bituminous 0 20..0 26 
Best (at pits).. 0140..0160 Lard oe o» 64 00..0 00 
Conv +. 0110..0 00 |Oils, tun— 
Other sorts .. 9 90..011 0 | Seal, L pale. + $4 10 0..0 06 
mm ne oe 0 80.2.0 50) a tp ee 
tinged ° 0..83 00 
Glasgow—At the pits— 2. 24 5 0..247 6 
Ellcoal, perton 0 70..0 9 0| Olive, Gallipoli .. 0 00..0 00 
el jo er] Ht ish .. +2 00..0 00 
p ‘ ot os see Oa ee 
Dross ” 0 09..0 80) ne 
Price oo 0 86.. 
ieaell ark | 5 bo Martens gp ae 
‘ousehold, per L 
Of cot. dated, $0 18 8..0 15 9 | en ee $88 5 0..88100 
Do., wholesale, to 86.0110 rown «. «- 361) 0..36150 
er ton.. Foreign pale .. 88 0 0..89 0 0 
S tt cc oe ° oo m4 Rasy WN oe “4 0 0..0 00 
EAM. «= tee e 00..0 00 
Wishaw mains. 0 70..0 .76| Whale, South? g4 19 9 00 
Smithy .. .. H 13 6..0 13 9 Sea, pale ..§ - 
: Brown .. “i. 29 0 0..8000 
Lancashire (Wigan pit pri: E.1. Fish .. 23 00..000 
Arle - ef 0100..011 0 Yellow .. .. 32 00,..8400 
Pemberton 4ft. 4 . a 4 8 ee 4 bs sonia’ 80 00..5400 
oe 0 ‘e' 
_— oe of 0 56..0 60 Y.C., new *} 52 15 0..58 0 0 
oe ef 0 86..0 46 oe oe o¢ 5010 0..5100 


1876. | 
Per Load of 50 cubic feet. £5. 456.) 
Fir Timber— | 
310 4 4) 
» 4 4 510) 
- 85 410) 
»~ 83840 
215 8 0) 
212 315) 
2 6 910/ 
- 33 310) 
54 28 ct 
~ 21 
+ 115 2 5} 
510 8 0| ar 
5500 aes 0 16) 
+ 510 8 0} sy 200 0 0 
506 0) 155 0 160 
merican | dard pipe 85 0 8&7 
Bed pine for yar and pars 412 5 0) Do. per 1200 picces— 
aes and building. oe 4 Canadian, puncheon .. 21 0 33 
e pine, are aeeeceeves Bosnia, single barrel 
aney board .. 4 4 5 0 gas 
Sunil”, eecevees 315 4 0) crown ( 515 6 
+ BO 316 CK eeeees 415 56 
40 510 see 415 6 
410 6 0 Brack ...... . 315 4 
6 0 7 0 || Lathwood, per cubic fathom— 
4 0 5 0|| Petersburg ........ 9 5 10 
fe ae eH Riga, Dantsic, Memel, &c. 710 8 
210 215|| Mahogany and Furniture W: 
410 5 @ Per superficial foot. a 
710 810|| Mahogany, eee pede 4 
« 8 Ol 0} Mexican, do. .... 4 
+ 20 8 0) 6 
ll 518 06) 
a, + 8 0 910) 
wrese - 60 7W) 1 
Deuls, &c., per Petersburg Standard— | 
Ist y 6 
2nd do 








PRICES CURRENT OF TIMBER, 



















white.. | 
yellow and waste 13 01410) 
| 


8 51110} 
8 10} 
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10 
| + 61 

Battons 9 ry 6 

~ 7 810 lu 

Hand-ta - 7 8 0 - 

Dantzig crown deck deals, per || Cocus wood, Cuba ....  /-_ 

of. > 112|| Boxwood, Turkey .... - 6 

Brack ovwi1i:3 

er ' s La 
Quebec, Ist bright pine.....- 21 0 25 15)|| Lancewond spars, each, fresh » 20 
ind do, . 210 1515' Do., ordinary to fair.... 4 








TuHRoat IRRITATION.—The throat and windpipe are especially 


liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For the e 


symptoms use glycerine in the form of jujubes. Glycerine, in these 
le confections, being in proximity to the glands at the 


moment they are excited by the act of sucking, becomes activel; 
healing. Sold only in 6d. and rae: boxes mop post for 14 stam: ; 


labelled “ JAMES 


Reps & Co., a Chemists, 48, 


needle-st., and 170, Piccadill 

















. 


Ocr. 20, 1876. 


THE ENGINEER. 


269 








GUNS AND FORTS. 


In our last impression we gave some iculars of the 

rformance of the 38-ton gun when tried at a target at 
Bhoebu ess. We now give an illustration showing the 
nature of the injury inflicted on the structure. The target 
represents exactly the armour of many of the forts now 
being erected at Portland and along the south, a circum- 
stance which gives a peculiar significance to the results 
obtained. ‘Although this is the prelude to experiments on 
a much larger scale with the 80-ton gun, it isthe greatest 


blow that has yet been delivered against armour, except | 


perhaps a few rounds fired by the same gun against a 
elisa tp structure in the spring. Both on Major 


remains whether there is not another side to be considered. 
| If the gun has overcome the target, aré we so entirely 
| interested in the destructive powers of guns, and so little 
| in defensive armour, that this result is unmixed good to 
, us, The truth is, that while the proof of the excellence of 
our Woolwich system of guns or our particular form of 
chilled projectile is satisfactory, a 
and inconvenience is entailed by the fact thatthe armour 
| in question succumbed so completely. “No. 40 target,” as 
it is called, is the exact sample of the armour of many of 
| our coast forts, consequently we now Jearn that if we wish 
them to be proof against even pieces equivalent in power 
| to the 38-ton gun, we must strengthen them considerably. 
| In other words, we may have to expend many hundred 


deal of expense 


oble’s and Captain English’s system of reckoning, the | thousand pounds in making our forts as strong as many 


projectile could only be expected to penetrate No. 40 target | fondly ho 


if everything were thoroughly excellent and the firing well 
pach! gay No. 40 target consists of the following layers, 
shown in our engraving:—6tin. plate; 5in. of teak; another 
Ghin. plate; asecond 5in. of teak; and om a 6hin. plate; 
thus making a total of 19}in. of plate an 


coupling each to the one next behind it; that is to say, each 
bolt passed through two plates. Thé bolts were made 
with the ball and socket shoulder, and the usual provision 
in the way of play to prevent shearing. 
The plates were supplied by Brown. Eac 
plate was 10ft. by 8ft., eight bolts being 
passed through the front plate. The gun 
was mounted at 70 yards range, and fired 
a charge of 130 1b. of pebble powder of | 
lin. cu The projectile weighed 812 lb., 
including 11 1b. 3 0z. for the copper gas 
check. The projectiles were taken cut of 
the regular service supply at the battery. 

The first round was a trial one for range 
and accuracy, directed against a 10in. plate, 
erected with strong wooden supports, about 
7ft. in front of an old target. The pro- 
jectile, of course, penetrated the 10in. 
plate, but being slightly deflected as it 
traversed the air space behind, struck the 
old target irregularly, and so shivered 
itself to pieces. Any person not familiar 
with the subject would have supposed that 
the pieces of iron picked out of the front 
of a target without difficulty after sy CHILLED 
could not be of strong quality. How false WHITE 
an impression this would have been would 
have been discovered when the second 
round was fired. This was delivered on a 
spot 2ft. 8in from the bottom and 3ft. from 
one end of the new target on apparently a 
strong, sound part. The penetration 
obtained may be seen in the engraving. 
The head and body of the projectile passed 
entirely through the whole target and 
backing, breaking up, as shown in the cut, 
on the far side. The hole was a very clean 
cut one; the base of the shell was left 
wedged in the target—vide cut—in a 
manner that strongly reminded those pre- 
sent of a similar result when No. 33 target 
was fired at by the 35-ton gun at its 
first trial. The gas check and base 
plug were broken to pieces. The front 

rtion of the shell stood up to the work admira- 

ly, and the penetration was more than could have 
been looked for. The striking velocity was 1420ft. a 
second, The head of the projectile became detached, the 
point being polished by its work in penetration, but 
not broken in the least degree. On such a result 
we congratulate Colonel Fraser, the Superintendent of 
the Royal Laboratory, and particularly Mr. Davidson, the 
manager, who has had the special direction of this branch 
of work for many years. 

A better proof of good judgment and skill displayed in 
the ag of iron to target punching could hardly be 
found than was furnished by the contrast between these 
two rounds. In the first one, when the shot struck the 
supporting target obliquely, the metal was shivered into 
small fragments. On the other hand, the second round 
displayed wonderful hardness and crushing strength, 
penetrating a greater thickness of plate than could be 
expected. The metal generally is harder than in Palliser 
shell of smaller calibres, so as to enable it to be chilled 
to w sufficient depth. It is no longer made of the special 
Pontypool brands of iron formerly used, but half of old 
broken-up shot and a further portion of turnings, great 
economy being thus effected without any sacrifice in 
efficiency. The difficulty in constructing efficient shells 
generally for heavy guns has been increased lately by the 
adoption of the copper gas check, which, as we have said 
recently, causes the shot to start suddenly forward, throw- 
ing on it a strain which has been deemed sufficient to 
cause doubts whether the service common shell for Wool- 
wich guns could be safely fired with gas checks. The 
target plates stood admirably, the bolts were not started, 
nor was much injury done to supports or any part of the 
structure except the clean hole made by the shot. The 
iron plates were of excellent quality. 

The 38-ton gun thus achieved a great success at Shoebury- 
ness when it drove its projectile through 19in. of excellent 
iron and 10in. of te The gun factories may well be 
proud of their gun, and still more perhaps may the Labo- 
ratory be congratulated upon their projectile. The expe- 
riment was a beautiful one. The preliminary round, in 
which a similar Loner c. after passing one plate was 
incidentally caused to strike a second target in an indirect 
position, that is to say, not quite point first, showed how 
easily the same metal which penetrates wonderfully when 
directly applied, may be shivered under other conditions. 
It showed, in fact, how well the Fe aang of hard chilled 
iron are turned to account in Palliser projectiles. All 
this is very satisfactory to the manufacturing department, 
and in this light has the experiment been dwelt upon by 
those who have discussed it. Nevertheless, the question 
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them to be already. This experiment then 


| brings before us the whole question of the defence of our 


harbours and rivers. Let us see how the matter stands, 
say, for instance, in the Thames. The forts are laid down, we 
believe, as having 194in. of iron plating, in fact they resem- 


10in. of teak. | ble the shield that was experimented on at Shoeburyness. 
The plates were held together by Palliser 3in. bolts | 


Theirarmament consists primarily of 38-ton guns. We under- 


| stand that we may reckon on a vessel having to approach to 
| within about 500 yards of them in order to pass up the 
‘river. To complete our conditions we require to know 


\ \ AY 
; sac ; SS 


x 
MOTTLED IRON 





FRACTURED 


een BR ' 


eee a a e OG 
-- 6 la-~-h2 fe 2 fpi----6 [e---* 
4RON TEAK JRON 


' 
' 
t 
% 


SECTION OF N? 40 TARCET 


TARGET PUNCHING AT SHOEBURYNESS. 


Thunderer—which we may take as the strongest type at 
present afloat—were to attempt to pass the forts, we should 
then have a ship with 38-ton guns and l4in. of iron 
opposed to a fort with 194in. of iron, but with 2in. less 
backing, and without the skin of the ship, and, like her, 
armed with 38-ton guns. In this supposition we are 
taking a rather favourable view for the forts, for before 
they are completed we have to take into consideration the 
Great Peter with her 15in. of armour and 40-ton guns. 
Still, at present, we are practically near about the mark. 
Let us see, then, how such a vessel and such a fort would 
stand such a trial. We have now learned from the Shoe- 
buryness experiment that the guns are more than a match 
for the armour even of the fort at 70 yards. When cham- 
bered we may safely assume that they are so up to about 


firing at the fort with effect. The latter might open at a 
considerably greater range, and doubtless would do so, 
because there would probably be great uncertainty as to 
what thickness of armour might Te carried by the ship. 
The fort, then, supposing there was no impediment, would 
fire at the ship as she a over a space of about 1900 
yards before coming abreast of the former at 500 yards 
distance, and should she pass safely about the same oppor- 
tunity would be afforded afterwards. The vessel would 
moe have to proceed cautiously. Perhaps there would 

half an hour occupied in traversing the space, during 
which time each gun might deliver ten carefully aimed 
shots at her. Nevertheless, only the rounds discharged 
near the minimum distance position would be likely to 
cause a vital injury, because until the ship came within 
500 yards the projectiles would scarcely strike at an angle 
of incidence moré direct than 45 deg. Only near the 
bows, in fact, would it be possible to do so. Shot 
have penetrated at 38 deg., but taking range and the 
indirect path into account, it appears as if the ship 
need scarcely fear the effect of the fire on her sides for 
a longer period than while running over the 1000 yards, 
during which the distance was least and the fire most 
direct. Her turrets might mpg be penetrated at a 
longer range, but it is not likely, nor were it so, could it 
wall be, in such a way as to interfere seriously with her 
efficiency. Where there was so great an object the ship 
might feel her way less carefully for this distance if 
thorough care were taken beforehand to put her course 
right, and she might easily run over this 1000 yards in 
five minutes. The risk then would resolve itself into the 





gun, This risk, however, admits of being reduced. Since 
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2000 yards, at which distance the ship might commence | 


the fort is capable of being pierced by the guns of the 
ship, there exists the possibility of a manceuvre which 
might prove a very formidable one, where there were, as 
doubtless there would be, more than one ship. We have 
pointed out that the experiment of the 11th exhibited 
the utter inefficiency of chilled shot, either when caused 
to break by an air space or else when striking otherwise 
than point first. eee it to be the latter, this is pre- 
cisely what wé apprehend applies to shot striking armour 
at an angle more oblique than the glancing angle. What 
then is there to eres ships approaching and standing off 
the fort with their sides at om an angle that no pro- 
jectiles could injure them? All turret ships and some 
roadside ships can fire at any angle with their keel more 
oblique than 45 deg. In the former case the turrets would 
be exposed to the full fire of the fort; but the latter class 
of ships might long remain in such a position without 
risk of a vital casualty. Under these circumstances the 
fort would stand but a poor chance, unless it were pro- 
vided with locomotive torpedoes. When armour-clad 
vessels had been first employed in the war in America, it 
was laid down as an axiom in Von Scheliha’s treatise 
“On Coast Defence,” that “no fort now built can keep cut 
a large fleet unless the channel is obstructed,” but that 
“no fleet can force a passage if kept under the fire of 
heavy batteries by properly constructed 
obstructions.” If, however, the number 
vf guns in forts become reduced to the 
extent that appears inevitable if they are 
to be capable of piercing heavy armour, 
and it becomes possible for ships to place 
themselves in such a position that they can 
destroy the fort without suffering very 
severe y themselves, then it appears as if 
the locomotive torpedo became a necessa' 
adjunct to the other means of, defence of 
a fort. There is little doubt that no ships 
could remain deliberately in or about one 
position within 500 yards of a fort that 
was capable of discharging fish torpedoes 
at them. At the same time, we have taken, 
as we say, a rather favourable instance 
for the fort in confining ourselves to 
vessels already afloat and in commission. 
Had we taken vessels such as the Duilio 
and Dandolo, or our own Inflexible, the 
case of the fort would have been far worse. 
No one contemplates the erection of forts 
that are liable to be crushed by vessels 
existing in a few months time. Hence, 
we fear the new advan gained by the 
guns over the armour is likely to lead to a 
reopening of the whole question of our 
armour-clad harbour defences. We have 
taken the supposition that the shivering 
of the projectile at Shoebury was due to 
its striking the second plate unfairly. 
This was the cause assigned by some of the 
first authorities on the ground. Suppose, 
however, that it was due rather to the air 
space behind the first plate penetrated— 
a cause which has before now produced 
this effect—then surely a different lesson 
is to be learned. For the sake of our 
defences, we think it would be worth 
while firing a few more rounds to ascer- 








what the vessel is, which is clearly a matter of uncertainty. | tain this point. The ships may best take advantage of 
Suppose, however, that a ship corresponding to the} the oblique position. 


Something might perhaps be 
done for the forts in this way, but at all events 
the opposite is the case with regard to the air space. 
Surely it would be easy for the forts to have front plates 
and wide air spaces, though it might be difficult to con- 
struct the ships with them. Where money and security 
are both involved, it would be worth while to make a 
few more experiments on this head. 








THE CENTENNIAL EXHIBITION. 
GLASS MANUFACTURES. 
(From our own Correspondent.) 

Gass and clay-ware of all kinds, porcelain, pottery, &c., have 
been classed together for examination by the same group of judges, 
but these products are represented in very different degrees of 
completeness and excellence in their subdivisions. In general it 
may be said that of glass-ware there isa fair but not brilliant 
display, and this made up of the contributions of a number of 
countries—no one covering the whole field ; while there is little 
to be singled out as of the highest order of excellence in the 
already well-known branches of the manufacture, or as present- 
| ing positive novelty. 
| Two of the most recently introduced features in the treatment 
| of glass, namely, the sand blast, for engraving upon and roughen- 
| ing the surface both of flat sheets and hollow ware, and De la 
| Bastie’s toughening or tempering process, are not to be found at 

all, if we except a few small specimens of the results of the 
| former, incidentally shown by a firm not directly interested in 
| the method, Yet both processes are in use in the United States, 
and the sand blast was the invention of Tilghman, a Philadel- 
phian. It is to be seen in daily use upon a large scale in the 
factory, 81, Centre-street, New York, where work is turned out 
by its means at a much cheaper rate than could be afforded were 
the old methods of grinding on the wheel, or etching with hydro- 
fluoric acid employed, and in some instances work which practi- 
— could not be executed at all by these methods. The original 
mode of directing a stream of rapidly rp | sand upon the 
surface of the glass to be abraded, by simply allowing the sand 
to run down a tube of sufficient height from a hopper, and 
applying a proper sized jet at the lower end, has quite given 
way to a moderate blast of air, driven by a fan, and taking up 
the sand in its course from a box kept supplied from the hopper. 
The sand, originally selected as consisting of sharp-edged grains, 
admits of being used over and over again, being carried back to 
the hopper by an endless belt with pockets upon it ; but the 
particles becoming gradually rounded lose in abrasive power, so 
that sand already in use for different periods is with advantage 
set aside to be used in different Bor on of wet eee & - 
sharpest in lucing distinct hollowing out o su 

the glass Bh goorvcn etration of the whole thickness, while 
coarser or finer grinding effects can be obtained with that which 








reception of two or three well-directed shells from each | has been longer in use. The means of protecting those parts of 


| the surface which the sand is not to be allowed to scratch, the 








* 
#1 





a 


narhaneasa en sa 


Pap ce steal 


pevepionss-en gt Ot 


pepo mearar 69 


270 


THE ENGINEER. 





Ocr. 20, 1876. 








materials for stencils, have been repeatedly varied—paper, gutta- 
percha, tin-foil to a very large extent, and of late wax has been 
used, The chief cost of elaborate designs lies in the preparation 
of these protective stencils; once they have been made ready 
the patterns are produced upon the glass with marvellous 
rapidity and ease, and admit of re-production at very trifling 
expense even upon large surfaces. Some time ago, four large sheets 
of plate glass for a bank office, measuring some 14ft. by 4ft., were 
covered with a most elaborate and intricate mass of tracing, 
an effect which obviously could not have been obtained by grind- 
ing with the wheel or lathe, and would have involved very great 
difficulty, to say the least, in execution by hydro-fluoric acid. Of 
course a complex pattern often admits of reduction to its ele- 
ments, and the number of separate stencils required may thus 
be diminished. The common defect of all stencilled work is 
perhaps the weakest part of this process as a means of decoration, 
namely, the want of thorough sharpness of outline, and adapta- 
tion to fine delicate figures ; but this defect is also shared by acid 
etching. Klautochek, Thomas, and Stewart, of Philadelphia, 
whose principal exhibit consists of glass for show cases, and 
window glass, are the only people displaying any specimens of 
sand blast work—chiefly some examples of glass “ flashed” with 
colour, and decorated by cutting through the flashing in the 
desired pattern. There are, however, one or two really remark- 
able cases of the transfer of engravings of bold character to the 
surface of ordinary white glass, the effects of light and shade due 
to the rough and still polished portions being very attractive and 
suggestive of much finer things in the future. It is said that 
attempts are being made to secure photographic transfers also, 
but no specimens of such results are yet shown. This process 
itself is one which should by all means have been shown in opera- 
tion at the Exhibition—it would have proved of interest to 
numbers of people. > 

Of De ia Bastie’s toughened glass there is not a single speci- 
men to be found, although it has been made for many months 
in Brooklyn, New York, and experimented with on the manu- 
facturing scale at Boston, Pittsburg, and perhaps elsewhere. 
Its production so far, in the United States, has not assumed 
much general importance, the principal form in which it has 
been placed in the market being lamp chimneys of rather coarse 
and clumsy character, and with a slight but perceptible dimness 
of surface. Even as regards the special result of the tempering, 
there bas been a good deal of uncertainty, some specimens show- 
ing great increase of capability to resist pressure, blows, and 
falls, while others gave way on but slight provocation, and with 
the Rupert’s drop-like suddenness and comminution of fracture, 
which has been already often noticed in Europe. 

One firm—Gillinder and Sons of Philadelphia—has established 
a small glass-house on the Exhibition grounds, and interested the 
general public by showing in operation some of the common pro- 
cesses of glass working, viz., the pressing of common table-ware 
and also simple ornaments, in cutting and grinding on the glass- 
cutter’s lathe, and blowing small articles before the lamp. Both 
soda-lime and flint glass are melted in thin pots, and they make 
glass to a small extent, partly from Greenland cryolite, which a few 
years ago was employed in large quantity at works in con- 
nection with the alkali manufactory of Natrona, Pennsylvania. 

The greater part of the glass ware in the Exhibiticn is to be 
found in the main building, and distributed amongst t 1e various 
countries from which it has come, thus rendering it rather diffi- 
cult to compare individual exhibits of similar character when 
often widely separated in position on the floor. 

In the United States’ section, the Louisville Plate Glass 
Manufacturing Company has a very creditable plate of about 
7ft. by 18ft. of excellent glass, clear and free from defects. 
silvered as a mirror by S. P. Sallandrouze, of Cincinnati. There 
is not a large or striking display of ordinary blown window 
glass, the chief exhibit being that of the Cohansey Glass Manu- 
facturing Company of Philadelphia, which includes a number of 
cylinders up to about 14in. diameter by 5ft. long, and sheets of 
glass from such cylinders up to 32in. by 48in. This same 
establishment has a quantity of hollow ware on exhibition, of which 
the most notable specimens are unusually large jars for preserv- 
ing fruits; some of these, with specially moulded mouths and 
covers with screw attachment, are capable of holding seven or 
eight gallons each. Several exhibitors present more or less orna- 
mented panes of glass for lanterns, street lamps, transoms for 
hall doors, &c., but with no special feature of novelty or beauty. 
D. Durand of New York, and Thos. Jones of the same city, 
show a variety of effects produced, partly on sheet, but princi- 
pally on plate glass, by grinding and cutting, the back surface 
being silvered. This sort of work finds rather extensive 
employment in America for the showy decoration of the public 
rooms of hotels, in the so-called “palace” railway cars, in 
the saloons of steamers on the rivers and lakes, &c. It is cer- 
tainly brilliant, and if not too lavishly used, as it so often is, 
may in suitable positions be made very effective. Some of the 
specimens shown of door panels, Venetian mirrors, &c, are orna- 
mented with designs, partly rough ground and partly cut and 
polished, in very good taste. Distorting mirrors shown by the 
former of the two exhibitors named have afforded a great fund 
of amusement to country visitors. 

The best of several collections of common blown glass ware— 
bottles for druggists’ use, &., is probably that of Whitall, 
Tatum and Co., of Philadelphia, who have, amongst several 
small novelties, sets of chemical reagent bottles for laboratories, 
having the names and symbols of the reagents produced, as the 
addresses of apothecaries have long been, by lettering on the inner 
face of the mould in which the bottles are blown. These are 
far cheaper than the well-known German bottles labelled with 
hydro-fluoric acid, while equally well admitting of the whole 
surface being washed. The stoppers are moreover well shaped, 
and well ground into the necks of the bottles, which are alto- 
gether much to be commended to the attention of chemists. It 
only remains to be desired that the sets should be extended to 
embrace a larger series pf reagents than there are yet moulds 
for, and that bottles of larger size should be made, those at 
present manufactured being intended mainly for students’ use. 

Pressed glass for cheap table ware has long held a prominent 
place in American manufacture, and of this there is a large and 
varied display in the Exhibition— much of it coarse enough in 
design and not remarkable for style of execution, but some really 
deserving praise. <A long case contaius the united contributions of 
the glass manufactories of Pittsburg, one of the chief seats of this 
industry in America, and fairly represents the common bowls, 
decanters, tumblers, wine-glasses, &c., of soda-lime glass mainly, 
and finished in the mould without after cutting. The profusion 
and variety of lamp chimneys is suggestive of the enormous 
scale upon which petroleum oils are burned. J. H. Hobbs, 
Broekmuir and Co., of Wheeling, West Virginia, have also a 
creditable exhibit of table’ ware, partly pressed and partly also 
cut. The New England Glass Company and the Boston and 
Sandwich Glass Company, both of Boston, Massachusetis, pre- 
sent the best collections of American table ware, the former 
chiefly, the latter entirely of flint glass containing lead, and 
much of the material shown highly ornamented by cutting and 
grinding. Some of the delicate engraved work is quite good, 








though not equal to the best of that shown in the European 
sections of the Exhibition. The very best specimens of - pressed 
work shown by the New England Glass Company, uncut, but 
without slavish imitations, almost rivalling the effect of cutting, 
and the salvers, dishes for ice-cream, &c., sent by the Boston 
and Sandwich Company, diamond-cut on the lower surface, and 
giving rise to brilliant effects of reflection and refraction com- 
bined, are specially worth notice. The former firm has tiles of 
coloured glass, somewhat like Minton’s tiles for the outside of 
flower boxes, and the like purposes of decoration, as also some 
fairly good specimens of painting upon slabs of milk glass for 
lamp screens. The latter firm shows in consort witha neigbour- 
ing exhibitor of lamps, some large chandeliers of cut glass 
drops, one being valued at 2400 dols., also some delicate tracing 
etched by hydro-fluoric acid, the designs having been transferred 
to the surface by special forms of tracing machines. In the 
same collection, too, is to be seen the only representation of 
“ice glass ” (verre craqueté) from the United States. Amongst the 
table ware a curious form of wine pitcher is to be found, having 
an interior globular vessel to hold ice, connecting with the out- 
side by an aperture underneath the handle. The Dorflinger 
Glass Company, of White Mills, Wagner Co., Penn., presents 
cut glass, better in execution than in design, including an 
elaborate set of decanters and wine-glasses, bearing the—very 
confusedly—heraldic arms of the United States and of the 
thirty-seven or eight separate States. From the Greenpoint 
Flint Glass Works of Brooklyn, New York, there is some good 
cut and engraved work, with ornamentation of part of the 
surface with ruby and uranium yellow glass. Smith Bros., of 
New Bedford, Mass., have a great variety of lamp shades of 
coloured and painted milk and opal glass, some of them showing 
more originality and taste than are common in America as 
applied to such purposes. The Star Glass Works, of Norristown, 
Pennsylvania, while also exhibiting sheet glass for window panes, 
picture frames, carriages, photographic use, &c., are specially 
distinguished by their production of glass shades, round, oval, 
and square, of character fairly rivalling European manufacture, 
che glass being white, free from flaws, light and of uniform 
thickness, and the shades of all the usual French sizes up to 
24in diameter, by 45in. high. Of small and delicate glass-blowing 
executed before the lamp, the best American -specimens are 
those of Wm. Hobson, of Philadelphia, who exhibits Geiseler 
tubes of large size and great complexity of design, along with 
various other light glass articles for scientific use. 

Of so-called optical glass there is nothing of much importance 
from America. E. Weiskoff, of New York, and the Spencer 
Optical Manufacturing Company have perhaps the best collection 
of common lenses, spectacle glasses, concave mirrors for laryn- 
goscopes, &c. Though not falling strictly under the head of 
glass manufacture, one or two related exhibits may be noticed. 
Thus Mr. W. A. Rogers, Assistant in the Cambridge Astronomi- 
cal Observatory, Cambridge, Massachusetts, sends a very beautiful 
machine of excellent design, for ruling diamond lines upon glass 
up to 80,000 per lineal inch, with specimens of the work done 
by it upon glass ; also a dividing engine which may be used to 
produce augular divisions upon glass, this material having in the 
hands of Mr. Rutherford and others, proved itself, in some im- 
portant respects, superior to metal for such purposes. There is 
also to be observed a handsome display of “soluble glass” 
(sodium silicate) from the Philadelphia Quartz Company, in 
different forms— lump, crushed, and syrupy solution; of different 
degrees of purity—light green, brown, &c.; and for various uses, 
as in calico printing, soap boiling, making concrete stone, washing 
and renovating machinery cotton waste, with samples of the 
results obtained, &c. 

England, whose pottery has obtained high and deserved praise, 
does not send a full exhibition of the results of her important 
glass manufacture. James Green and Nephew, of London, make 
the most conspicuous show of cut glass ware, chandeliers of glass 
prisms and drops, table ornaments, drinking vessels, and the 
like. Some of their deeply engraved work, especially one large 
piece representing St. George and the Dragon, has attracted 
much attention. Messrs. Jno. Millar and Co., of Edinburgh, 
have creditable ware of the same sort ; a claret jug, with classic 
figures on horseback, is one of the best examples. A. Jenkinson, 
also of Edinburgh, sends some imitations of the coloured and 
ritorto Venetian glass, not unworthy to be compared with the 
original. Chance Brothers, and Co., of Birmingham, have a case 
of specimens of their well-knowh heavy flint and hard crown 
glass for optical use, including fine discs for telescope objectives, 
up to a pair of 20in. in diameter. In the collection of models of 
Siemens’ regenerative furnace, there occur those illustrating its 
application to glass melting, and samples of glass produced by 
its aid at Lenox, Massachusetts. 

In the French section, everyone's attention is arrested by the 
two magnificent sheets of plate glass from the Compagnie de 
Glaces de St. Gobain, one from the company’s factory at Chauncy, 
and one from that at Airey, each 2ift. Sin. by 9ft. 10in., 
transparently mounted. Near by are two smaller, but still very 
large plates, silvered as mirrors, and set up against the wall. 
In a rack the same company displays rough plate glass of various 
thicknesses, the same figured and fluted in rolling, great cast 
bull’s-eyes for cellar covers, &c. In a separate building, rather 
out of the way, and hence less generally visited than it deserves 
to be, Lorin, of Chartres, exhibits four church windows, each of 
three sections, of stained and painted glass, containing much that 
is beautiful in composition, and rich and effective in colouring. 
These windows, whose subjects are respectively St. Henri, St. 
Bernard, St. Laurent, and Benoit XII/., ct fréeres de la doctrine 
chrétienne, have been executed for the Catholic Cathedral of New 
York, and are exhibited at Philadelphia on their way to be placed 
in permanent position. 

In another small separate building, occupied by the perfumery 
of Violet, the windows are by H. Chabin, of Paris, and furnish 
good specimens of glass painted and enamelled, the effects of 
shading produced by the successive use of two or three coats of 
enamel dusted on and burned in being well worth attention. 
There is very little hollow ware of French manufacture. Some 
little cut glass work of good character is exhibited by Blot, and 
in the general display of furniture, material for house decoration, 
and objects de luxe, sent by Keffel,. frdres, of Paris, there are one 
or two beautiful vases and tazzas of designs imitative of lace 
executed in raised milk white enamel on the surface of colourless 
glass. Engraving with the wheel on crystal glass is shown in 
operation in the Machinery Building, by Henri Fromont, of 
Paris ; some of his designs are very delicate, and sharply and 
cleanly cut. 

The house of Philip Weber (Appert, Lengolé, and Co., Paris), 
has a very handsome collection of shades running up to quite 
large sizes; those with flattened sides, oval, and square, are 
remarkable for truth and accuracy of form. The house of Alver- 
guiat, fréres, of Paris, sustains its well-earned reputation for 
delicate glass blowing, the production of mercurial air pumps, 
complicated forms of exhausted Geiseler tubes, &c. Five optical 
glasses are shown by Ch, Feil (grandson of Guinaud), of Paris, 
whose exhibit under this head is, on the whole, the most im- 
portant in the building. Flint and crown discs for telescope 





lenses are shown up to 52 centimetres in diameter, the largest 
being fully equal in general character to those of about the same 
diameter exhibited by Chance, and apparently even freer from 
minute air bubbles. In addition are to be found in the same 
case magnificent prisms of very heavy flint glass, strass for 
themanufacture of imitations of precious stones, glasses containing 
amongst the bases present the raw elements thalliumand didymium, 
artificial rubies and spinelles obtained by crystallising alumina, 
and alumina and magnesia respectively from boracic acid, as 
originally accomplished by Ebelman, &c. &c. Finally, in the 
separate building devoted to the departments of public works of 
France, there is some good lighthouse glass in the segments of 
Fresnel’s lanterns, presumably of French origin. 

Belgium takes quite a prominent place in the Exhibition, 
chiefly of window-glass and plate-glass mirrors. The Com 
de St. Marie d’Oignies sends two mirrors of excellent 
placed back to back, one of them 18ft. by 11ft., the other 16ft. 
by 11ft. The Compagnie de Floreffa, of Floreffa, has another 
rectangular mirror of about 15ft. by 11ft. and the Société 
Anonyme de Glaces et Verreries du Hainaut, of Roux, exhibits 
a very handsome oval mirror—an excellent reflector—of about 
1lft. by 8ft. There are a number of exhibitors of blown 
cylinder glass, amongst whom may be mentioned the Société 
Anonyme de Verreries de Charleroi, of Lodelinsart, presenting 
cylinders, as yet unopened, of 7ft. long by 15in. diameter, and 
large opened sheets from the same, noteworthy for their truth 
and smoothness of surface; Schmidt Devillez, and Co., of Dam- 
premy, near Charleroi, who have good sheets of single and 
double thickness, up to 88in. by 40in.; and E. Bandoux and 
Jouet, of Lodelinsart, who presenta collection of flashed glass of 
various colours and in large sheets, remarkable for the uniformity 
of the thickness of the flashing. L. Bandoux and Co., of Char- 
leroi, have a number of specimens of sheets of glass enamelled in 
tesselated and other patterns; and J. Dessent and Fréres, of 
Jumet, exhibit a somewhat remarkable specimen of plate glass, 
about 7ft. 6in. by 3ft. 6in., enamelled in stripes, producing an 
alternately transparent and translucent effect. 

From the Netherlands there is but one exhibitor, J. J. B. J. 
Borwy, of Dordrecht, who presents especially the results of bend- 
ing plate and sheet glass, for carriage windows, show cases, and a 
piece of polished plate, 4ft. by 2ft., bent to a handsome curve, 
with the ends nearly at right angles with each other, and some 
bent fluted plates deserve notice—as also bent and silvered 
plates for carriage decoration. The same exhibitor has lantern 
glasses, white and coloured, with double curvatures, cut pieces 
of plate glass for doors, with holes for keys, handles, &c., to 
avoid soiling by handling. Local character is given by a few of 
the window mirrors so commonly seen in Holland, which enable 
the occupant of a room to see the persons at the front-dopor, or 
the stream of passers-by in the street, without being in turn 
exposed to observation. 

Germany, in the department of industry under notice, to some 
extent, at least, furnishes confirmation of the severe criticism 
upon her products made by her chief commissioner—cheap and 
nasty. She shows little beside window and mirror glass, and 
some of this certainly the poorest in the Exhibition. The 
products of several of the firms from Fiirth in Bavaria, in the 
shape of cheap mirrors made from flatted cylinder glass poorly 
silvered are very bad. Some, however, are better, asin the 
case of parts of the exhibits made by Leopold Heilbronn and 
J. W. Berlin, the latter of whom also shows curved mirrors of 
various kinds. The best things in the German department 
belong again to the Compagnie de St. Gobain, exhibiting from 
Mannheim a mirror of about 12ft. by 9ft., and from Stolberg an 
unsilvered plate of about 18ft by 9ft., with sundry illustrations 
of rough, figured, and in part-coloured plate. Of blown hollow- 
ware for table use, there is nothing worth notice from the 
German portion of the Exhibition. 

On turning to the neighbouring Austrian section, however the 
contrast is strongly marked, since here we come across the 
choicest specimens of decorated glass manufacture in the whole 
Exhibition. Decidedly the finest collection from a single exhibit- 
ing firm is that sent by J. and L, Lobmeyr of the Kiirnthner- 
strasse, Vienna, whose factories lie in Southern Bohemia. On 
handsome tables with mirror glass tops this firm has spread forth 
a mass of exquisitely beautiful Bohemian glass, coloured and 
ornamented with great taste, and in a number of different styles. 
In feasting the eye with the varied effects produced, one is struck 
with the strong influence of the antique or revived Venetian 
school of decoration, plainly appearing, though by no means 
mainly in the form of slavish imitation. In some cases, 
notably in the opal glass—colourless and light blue—decorated 
with white enamel and gold, the Venetian forms have clearly 
been in the artist’s mind ; while in others, as the dark green glass 
with German middle-age decoration, the same glass-worker’s 
hand is seen, though the artistic treatment is very different. 
Some white crystal glass with old Venetian surface ornamenta- 
tion is very beautiful. Amongst the newest effects shown are 
some obtained by cutting away in patterns with hydrofluoric 
acid the colour from flashed glass, and burning on a different 
colour in place of that removed, adding, in most cases, gilding 
on the lines of junction of the different tints. Milk glass or 
enamel in imitation of porcelain is exhibited of far higher order 
than one commonly sees, colour being in many cases used, either 
in addition to the body of the vessel, or burnt on subsequently 
to its moulding. One table service of dark royal blue and gold 
is much to be admired. Ordinary colourless glass, but of the 
hard Bohemian crown composition, 1s made the material for dis- 
playing great taste and skill in engraving, particularly in the case 
of articies on which the engraving is upon the side removed 
from the eye, allowing therefore the figures to be seen through 
the bddy of the glass, and giving rise to a delicate liquid-like 
effect of great beauty. One glass dish with figures of Tritons 
upon the lower surface furnishes a good example of this style, 
which sometimes involves leaving the engraved figures with 
dead surface, and sometimes polishing them as brilliantly as the 
general face of the original glass. Count Harrach, of Neuwelt 
in Bohemia, has a smaller, but very good, collection of the same 
sort of glass work, in which the green goblets with old German 
decorations are particularly noticeable. 

The like general remarks apply to the display of Clemens 
Rasch, of Ullrichsthal, Bohemia, which contains much that is 
excellent in effect produced by combined colouring and engraving. 
Hermann Miiller, of the same place, has very beautiful engraved 
work, especially one wine pitcher with small classic medallionsupon 
it. Allthis Bohemian manufacture falls under the general head of 
table ware and ornamental articles; some of the vases are of 
remarkably large size, and exhibit great skill on the part of the 
workmen in the mechanical details of treatment. 

J. Von Braufaut, of Vienna, who has for several years devoted 
special attention to the manufacture of spun glass, and has pro- 
duced from it not only extremely fine “wool” for chemists’ use 
in filtration, but imitations of feathers, artificial flowers, curls, 
and even’ entire pads and head-dresses for ladies’ wear, has a 
small case containing his peculiar products, but in this is to be 
found nothing absolutely new and not before exhibited at Vienna 
in 1873. 











Oct. 20, 1876. 





THE ENGINEER. 


271 











The well-known house of F, Batka, of Prague, sends a fairly 
illustrative collection of the excellent chemical glass-ware of hard 
Bohemian crown-glass so familiar to workers in all the labora- 
tories of the world. From Austria, too, come some of the best 
colours for glass and porcelain painting to be found in the 
Exhibition, the K. K. Berg-direction showing amongst the rest 
the uranium compounds, for which almost the only source is the 
pitch blende of the Erzgebirge between Bohemia and Saxony. 

The South of Europe contributes but little to the illustration 
of glass manufacture. 

From Italy it was much to be desired that the brilliant revival 
of the ancient industry of Murano, near Venice, should have 
been represented, but the house of Salviati does not appear 
amongst the exhibitors present. The absence of governmental 
influence in Italy in favour of the Philadelphia Exhibition, and 
the late day at which even private efforts began to be made, may 
seem to account for this amongst other notable omissions of 
what might have been fairly-expected from the newly consoli- 
dated kingdom ; but people have been the less disposed to com- 
plain, since in the main the Italian section of the Exhibition has 
been so well filled up, all things considered, with objects of 
beauty and interest. Luigi Olivieri, of Venice, has a few 
mirrors decorated in old Venetian style, with borders of 
twisted and contorted rods of glass, partly coloured, chiefly 
colourless. The same exhibitor uses to some extent in connec- 
tion with the mosaic work of table-tops, &c., the Aventurine glass, 
whose composition modern writers on technical chemistry seem 
still inclined to ider as doubtful, though the researches 
of Wobler, many yeais ago, pretty clearly demonstrated that 

the brilliant sparkling points of coppery colour are, in fact, 
microscopic crystals of metallic copper, reduced in the body of 
the glass by iron or its ferrous compounds, In the same collec- 
tion, and one or two others, there are to be found Venetian glass 
beads of various kinds, but by no means in such quantity or 
variety as Venice can readily turn out. 

Spain has one exhibitor of glass-ware—the house of A. 
‘ Farres and Co., of Barcelona, most of whose productions are 

commonplace articles for the table, of barely tolerable execution, 

but amongst which there are a few individual pieces showing 

real taste in design, and very neatly finished: notably certain 

goblets with ground or muffed figures upon a transparent 
und. 

Portugal has also a little table-ware ; but the principal contri- 
bution consists of cylinder sheet glass for windows, sent by 
André Michon, of Villa Nova de Gaya. The uncut cylinders 
are of good size, 6ft. to 7ft. long by 12in. to 14in. in diameter. 
and sheets opened out are shown with good smooth surface up 
to 5ft. by 3ft. 6in. 

From other countries there is either absolutely nothing in 
connection with the manufacture of glass exhibited, or at most a 
few scattered articles, meriting no particular attention. 

Summing up, therefore, it may be said of this branch of indus- 
try that it is but moderately illustrated by the Exhibition as a 
whole; that there is nothing to be noted as a distinct and 
important addition to the previous condition of knowledge on 
the subject ; that the different countries represented at Phila- 
delphia have to very unequal extents shown what they are 
respectively doing and are capable of doing in this direction ; and 
that, taking only what has been actually sent to the Exhibition, the 
United States isa fairly extensive and growing producer of very 
commonplace work, but such as the home market still chiefly 
demands, England is most imperfectly represented, both as to 
quantity and quality, in reference to her real power of produc- 
tion ; France is seen as the somewhat sparing exhibitor of pro- 
ducts of real excellence ; Belgium has, on the contrary, displayed 
freely wares of less pretension and moderate merit ;.Germany 
as making an individually poor exhibition; and Austria as 
deserving of the highest praise for the beauty, varicty, and 
skilful workmanship of the products which she presents, while 
the remaining countries in the list of those taking part in the 
industrial tournament can scarcely claim attention as glass- 
producers at all. 











LETTERS TO THE EDITOR, 


(We do not hold eurseives responsible for the opinions of our 
correspondents, ) 





THE STICKING OF SAFETY VALVES, 


Srr,—Absence from home makes me late in reading your valu- 
able paper of the 22nd September, in which I find a letter from a 
correspondent, under the initials “'T. C.,” St. Petersburg, on 
which, with your permission, I should be glad to make a few 
remarks. Your correspondent says that no practical proposal has 
yet met his eye for remedying the evil of safety valves sticking, 
and sends you a plan of his own. 

It will be seen by his sketch and the accompanying description 
that his annular lever acting under the disc would only raise the 
weight, and that if the valves were tight would leave them in pre- 
cisely the same state as those on board the Thunderer, viz., sticking 
in their seats. The arrangement put on board by the makers was 
far better than his, as the power was applied directly to the valve 
and worked from the stokehold floor, thus enabling the stoker to 
tell whether he had lifted the valve by the distance that the screw 
had gone into the nut. One would think that ‘‘T. C.” had never 
been on board a steam vessel larger than a Neva tug-boat, to judge 
from the way that he talks about going on the top of a hot oiler 
every time he had to ease the safety valves, and then look through 
a small hole to see if the valves were blowing off steam, when any 
practical engineer having got so close to the safety valve would be 
sufficiently guided by the sound. 

Then, again, ‘‘T. C.” speaks of the sentinel valve as a mere 
plaything—too insignificant for the purpose of relieving tbe pres- 
sure in the boiler. If ‘‘T. C.” had read the evidence carefully he 
would have seen that the sentinel valve was intended for the pur- 
pose of warning the stoker that the pressure in the boiler was 
greater than necessary, and not for blowing off steam as a means 
of relieving that pressure. The idea is not at alla new one, All 
the gunboats built during the Crimean war were fitted up with 
them. It is indeed laughable to read ‘‘ T, C.’s” remarks concern- 
ing the embarrassment of a certain English foreman who had had 
one of these insignificant valves to fit up. The said foreman could 
never have served his apprenticeship to the trade of engineer, or 
he would not have been so embarrassed by such a simple thing as a 
# safety valve—a thing which a lad of ordinary capacity who had 
been employed at the business twelve months could have got up in 
a few hours, PRACTICAL ENGINEER. 

St. Petersburg, October 10th. 





ADAMS’ SAFETY VALVES. 


S1k,—With your permission I will correct a small error in your 
notice of my valve last week. You say that the pressure increases 
but 2 lb. or 3 lb. in the boiler above the load. With all pressures 
at and above 27 lb. per square inch, there is no such thing as one 
solitary ounce of pressure within the boiler above that at which 
the valve is loaded to blow off, where the valve is made to the 
Board of Trade rule, no matter how hard the firing may be; and 
I am always ready to undertake that the valve shall close with a 
reduction of 1 lb, pressure below that at which it is loaded, and 
at and above 501b, pressure it will do this work within thirty 
seconds of time, 


y 





It is not Mr. Macfarlane Gray, of the Board of Trade, who passes 
safety valves, for that gentleman holds the ition of Chief 
Examiner ; but it is Mr. Thomas W. Traill, chief of the Consul- 
tive Department in Downing-street, who passes the valve. But 
the ~ mover in the work of the adoption of spring safety valves 
has Mr. Thomas Gray, assistant secretary to the Board of 
Trade, The committee of Lloyd’s has also acted very promptly in 
this matter, and steamship companies receive material benefits 
from their sagacity. THOMAS ADAMS, 

Oct, 17th. 


Str,—On page 254 of your last impression you give illustrations 
of the Adams safety valves. In your description of the illus- 
tration the following paragraph occurs: ‘‘The peculiarity of 
the valve consists in the grooved seat V made in the valve, and 
the effect of this is that the area of the valve is practically 
augmented at the moment the valve lifts. The result is the valve 
will blow off to its maximum capacity with an increase of but 
2 |b. or 3 lb. pressure in the boiler, and will close dead tight the 
moment the pressure falls a couple of pounds below that to which 
the valve is loaded.” 

We beg to say that such aconstruction of valve is not a new 
invention, the ‘* peculiarity ” of the ‘‘ grooved seat” having been 
adopted in various forms in many safety valves, all of which, how- 
ever, have been discarded. What is claimed in your account as an 
advantage, has been proved over and over again tobe a great dis- 
advantage. The area of the valve being practically augmented 
when the valve lifts is really a drawback to the successful applica- 
tion of such valves. The amount of force brought to bear upon 
the flange of the valve tending to raise it from its seat, also, by 

our own admission, prevents it closing until the pressure has 
‘allen 2 lb. or 3 lb. below that to which the valve is weighted. 
Hence, it is possible, A heavy firing to have the valve blowing 
furiously for hours, although the steam may be under the pressure 
at which the valve should be perfectly tight. This being the case, 
a great waste of steam must necessarily occur, the loss in sea-going 
steamers being serious. This class of valve we made, and set to 
work twenty years ago; and are thus able to say, from our own 
experience, that what is claimed as an advantage in Adams’ valve 
has proved to be a disadvantage of no mean character. 

Huddersfield, October 16th, J. HOPKINSON AND Co. 





LOCOMOTIVE AXLE BEARINGS, 

S1p,—When expressing an approval of the engines belonging to 
the Great Western Railway, my object was not to disparage those 
of any other company, nor the abilities of any person connected 
with them, and I will beg the pardon of your correspondent at 
Crewe while I state that the reason he assigns for preferring the 
system of single bearings for crank axles seems to me most extra- 
ordinary. Hesays :—‘* In my opinion, where the double bearing is 
used the outer or extra box is constantly holding out an invitation 
for the crank to break in order to show its utility in holding up the 
pieces should this oocur.” We have thus attributed to inert matter 
not only human intelligence but human vanity! Most of your 
readers, I imagine, will be surprised to learn that ordinary metal, 
when put into the form of outside axle boxes for locomotives, 
becomes so intelligent and vicious, and perhaps will be rather slow 
in receiving such a novel theory. I do not fail to see, as your cor- 
respondent supposes, the reason why many adopt outside bearings, 
for I am quite aware there are other advantages beside that in 
question. The greater stability necessarily possessed by engines 
having a spring base of 6ft. 6in. instead of att. llin. is a very im- 
portant feature. So important, indeed, is this advaatage con- 
sidered by continental engineers, that the system of outside bearings 
is largely adopted by them, even with outside cylinders. I cannot 
share the opinion of your correspondent that the system of double 
bearings for crank axles will some day go out of fashion, but I 
venture to predict that as fast travelling becomes still more general, 
and the necessity for reducing the contingencies of accident 
becomes even more urgent than at present, the arrangement of 
single bearings, with every other avoidable system that involves the 
slightest element of danger, will gradually disappear. 

October 11th. 


THE CORROSION AND INCRUSTATION OF BOILERS. 


Srr,—I have refrained from replying to your leading article of 
September 15, on ‘‘The Wear and Tear of Boilers,” until now, in 
order that my paper, which you there review, might be published, 
and so in the hands of engineers generally, and that I might have 
the opportunity of learning what others had to say on the subject. 
Your review of my paper evinces a sufficiently kind feeling to leave 
me without desire to do other than acknowledge this and give it 
full weight in replying. It is on this account that I regret to have 
to point out that some of your remarks have rather the effect of 
misrepresenting the position I take up in that paper. I refer 
specially (1) to what you call the ‘‘ remarkable fact of my passing 
over in silence the well-known truth that the deposit of lime salts 
in a boiler is due to the circumstance that these salts are ‘less 
soluble in hot water than they are in cold water ;” (2) to your 
account of my “‘ theory of the corrosion of marine boilers working 
with surface condensers,” which, according to this account, is that 
the action ‘‘ is due to the presence in the water of grease and some 
gas,” while I am ‘‘ not very particular what gas” is meant; and 
(3) to your description of my ‘‘cure” for corrosion and the mode 
of applying it. 

(1) Instead of > fact you speak of, I say, on page 16 
of my paper, that Dr. Fischer has “‘proved from a number of 
analyses that various decompositions of the salts contained in 
waters take place under the influence of elevated temperature and 
pressure. Fischer quotes various authorities to show that gypsum 
gives off nearly half its water of crystallisation at temperatures up 
to 100 deg. Cent., and further proportions at higher temperatures, 
so that its solubility is greatly diminished. Above 140 deg. Cent. 
it becomes totally insoluble in sea water, and at a lower temperature 
in fresh water, and hence is deposited as an anhydride, It is 
more easily soluble in water containing sodium or magnesium 
chloride in solution than in pure water.” I might have referred 
to earlier demonstrations of these facts, but preferred to quote 
from Dr, Fischer’s results because of the evident thoroughness of 
his work, I did not think it necessary to enter into the question 
of the use of brine chests, because I believe that the system of 
blowing off, even with such a modification, is pretty universally 
condemned—at least, it is disliked by all engineers who have 
learned the true relation of heat to work. 

(2) How you could have gathered such an idea of my theory of 
corrosion from pages 33 and 34 of my paper, which treat of this 
part of the subject, I cannot understand, I had thought that I 

ad made my meaning plain, but must have failed to do so. Let 
me point out here that I intended to indicate very distinctly that 
the hydrochloric acid, produced by the decomposition of the mag- 
nesium chloride in sea water, and the carbonic acid gas, which sea 
water holds absorbed in considerable quantity, are ‘‘ sufficient,” as 
corrosive agents, ‘‘to account for most of the corrosion which 
occurs.” And, besides these and the elements of high temperature 
and pressure which enter into the case, I desired to prove from the 
investigations of Stingl (described on pages 22, 23, and 24) that 
fatty acids in solution, obtained from grease, &c., have frequently 
had a considerable share in destroying boilers, and also that grease 
acts both directly, as in the cases mentioned by Stingl and by Jas. 
Gilchrist (p. 29), and indirectly by inducing galvanic action of the 
kind to which I refexzed on pages 28, 29, and at foot of 33. Filter- 
ing feed-water cannot, of course, arrest anything which exists in 
solution in that water, and therefore the mere exclusion of solid 
grease by such means cannot prove, as you would desire, that some 
corrosion is not due to acting as I represented its action in 
my extracts from Stingl’s researches; but it is a aes matter to 
exclude all solid grease and all metallic and other foreign particles 
from the boilers, and therefore I hold that every steamer using a 
surface condenser should have a filter for the feed-water, Carbonic 





acid and oxygen were the gases to which I repeatedly referred as 





being present in B pwnd or less quantity in all waters, except 
really pure distilled water, so that I trust all doubt as to “‘ what 
gas” I meant may be set at rest. I do not think that 


ou are 
quite ingenuous in your use of my argument as to pure distilled 
water. I am not so foolish as to maintain that boiler lates are 
made free from impurities, and therefore have not stated the con- 


clusion to which you seek to bring my argument, viz., that a boiler 
~_t with pure distilled water might not rust from that cause. 
at I endeavoured to Lathe that aac — Lega 
marine engineers are acquainted was ce never uced by 
pure distilled water, sean such distilled water hed deta been 
present to produce it ; and because the character of the corrosion 
which has been produced is very different from that observed in 
Calvert’s and Wagner’s investigations with distilled water. Under 
the circumstance, of the kind of experience which is available, I 
fear that it is idle to speculate as to what would be the effect of 
working a boiler with pure distilled water. As to the presence of 
air—t.e., oxygen and carbonic acid—in the feed-water from surface 
condensers, the fact that such water is condensed in contact with 
air is sufficient evidence, I should think, for the majority of 
chemists that air is present init. It is quite true that when this 
water is boiled that air is freed or partly freed from it; but in 
what you say on this subject, you evidently forget that fresh 
uantities of air are being constantly brought back to the boiler by 
the condensed feed-water, and that the water in a boiler after a 
few days’ steaming has probably been outside of the boiler, taking 
a little fresh air, several times during that period. 

(3) My greatest dissatisfaction, I must say, is produced by your 
concluding remarks referring to my cure for corrosion and. the 
mode of applying it. I do not think that what you say fairly 
represents my —— 

On page pointed out the unstable character of the scale 
formed from sea water, and on page 36 expressly contrasted with 
this the permanent scale—not of ‘‘some salt of lime,” but of 
calcium, sulphate, and magnesium hydrate—to be produced from 
fresh water, which I proposed; and yet you write as if I had 
merely eg .& new method of doing what is done every day, 
i.¢., of making a salt scale. I am sure that those who read my 
paper at all carefully must in the main decide that you have not 
given much attention to that part of it. Your demlptien of my 
method of forming this protecting coating is also very inaccurate. 
I do not advise or suggest that a bucketful of whitewash should be 
pumped into the boiler every now and then; but I say that the 
mixture for rem the coating can readily be fed in in the form 
of a thin whitewash, and should be applied to all boilers on the 
ba first occasions of getting up steam in them; and that by 
making an artificial scale with fresh water, as suggested, its thick- 
ness is quite under control, and when once hardened by heat, fresh 
water will not dissolve it, and thus steam can be generated in the 
best way. Even if a small quantity of sea water should leak in, it 
is not likely that the coating would be injured. Under these 
circumstances, I confess to considerable astonishment at your 
remark, that what I suggest as a remedy ‘‘ has been known and 
universally — for many years with but indifferent success.” 
I must reply that, except in some instances of our own, I do not 
believe that what I suggest has ever been practised at all as yet, 
but that it does offer to the marine engineer a means of getting 
rid of ‘‘ the necessity for obtaining and keeping with infinite pains 
and worry a scale in his beilers. I must notice your parting shot 
at me on the score of the thickness and non-conductibility of the 
protective coating, and I have two things to say :—First, I did 
not suggest or propose to form a scale jin. thick ; and, secondly, 
I do not consider a scale of that thickness as by any means 
thin. One special advantage of my mode of coating the boilers I 
state to be that the thickness is quite under control by it, and 
therefore the scale can be made thin, which is scarcely possible b 
the usual plan of working sea water. I suggested the coating in fu 
view of Dr. Rogers’ results which I believe to be in the main 
correct, as they have not been disproved, so far as I am aware, 

Peclet’s principles, so far as I understand them, suppose, if they do 
not expressly stipulate for, a material which is a conductor of heat; 
for what avails the possession of a surface capacity of radiating 
heat if the heat cannot reach that surface through the body of the 
material? Would anyone propose to make heat pegs of rock or of 
anything but a good conductor, like iron? Thus, though it may 
be true that a thin scale has in some cases actually increased the 
steaming power of a boiler, that certainly would not justify the 
conclusion to which your reasoning might lead us, that the thicker 
the scale we have the better, in order that it may act as heat pegs. 
I am afraid that when you penned your objection to my scale 
formation on the score of thickness and non-conductibility, you had 
forgotten your former remark, that ‘it has been shown that the 
presence of a thin scale has actually increased the steaming power 
of a boiler,” on the score of which remark I might be pardoned for 
citing you as a witness in favour of my plan. For I have only to 
show that I form a thin scale to enable me to claim the erg ad 
you mention. I should think that a scale of. Jin. thick would be 
considered by most boiler proprietors as a positive nuisance ; how 
much more one of fin. or one of 4in.? You say that Dr. Rogers’ 
results as to the effect of scales of these thicknesses on the 
temperature.and combustion are ‘‘ extremely incorrect.” Can you 
tell me if any one has demonstrated them to be so, and if so, when 
and where? Ihave not verified them by experiment, but they seem 
to me to be not far off the mark, 

as my paper was printed’ and in. Messrs, Spon’s hands before 
your article appeared, I could not*adopt your suggestion as to 
declaring my acceptance in general of’ these results of Dr. Rogers, 
I should have been glad to have done so, had it been possible, for 
those who had, like you, some doubt on the subject. But while 
referring to this, 1 may be allowed to say that I think I .might 
without difficulty have been understood as a only such 
results as I believed to be worthy of acceptance, or at least of con- 
sideration. I do not know that I have built upon the “isolated 
experiments or deductions of comparatively unknown experimental- 
ists,” but if you find that I have done so, I shall be giad that you 
point out the instances, FRED. JNO. Rowan, 

Glasgow, 13th October. 


[Before we wrote one line concerning Mr. Rowan’s paper, we 
read that paper twice over word by word, and while commenting 
on it we constantly referred to it. Weare quite willing to admit 
that we have failed to understand Mr. Rowan. This is highly 
probable, because, as we have already pointed out, the great defect 
of the paper is its want of lucidity ; and we confess that we still 
find ourselves, even with the preceding letter before us, uncertain 
whether we really understand our correspondent’s meaning. For 
example, we have not the least idea what he intends to convey by 
the words, ‘‘a salt scale.” Nothing of the kind has ever been 
used to our knowledge in marine boilers working with high-pressure 
steam to protect the surfaces. Salt water is introduced into such 
boilers in order that a thin, hard crust—not of salt, but of sulphate 
and carbonate of lime—may be formed on the iron. Under the 
conditions it is simply impossible that any coating of salt could 
be formed or maintained, and it appears to us that Mr. Rowan’s 
plan of pumping in lime wash is identical in principle with that of 
pumping in sea water. That is to say, the composition of the 
resulting scale will be very nearly the same whichever expedient 
we employ.—Eb. E.] 








A series of trials of the Hotchkiss revolving cannon were 
recently begun at Sandy Hook under United States army auspices. 
Several shots were fired, at four targets, the nearest of which was 
placed at 2000 yards distance. The shells burst between the first 
and second targets, hitting the four screens 206 times. A new 
magazine breech-loading rifle was also tested, and a firing speed of 
six shots in six seconds was attained. The cannon trials are soon 
to be resumed, when the capabilities of the gun will be put to the 
severest testa. The inventor, Mr. B. B, Hotchkiss, claims that the 
weapon has an effective range of 6000 
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Ar the last show of the Royal Agricultural Society, Messrs. with one 8in. cross tube. The mill has a revolving pan 6ft. 


Barrows and Stewart exhibited a very neat combination of 
mortar mill and engine, which deserves the notice of contractors. 
It is illustrated in the accompanying engraving. This engine 
and boiler are of sufficient power to drive the 6ft. mill when 
grinding lime, brick ends, slag, iron ore, &c. The engine has a 
cylinder, 8in. diameter by 10in. stroke, governors, fiy-wheel, 
turned so as to take a strap for driving a.saw bench or band 
saw if required, the pinion driving the mortar mill being 
thrown out of gear. The boiler is made of best plates, and fitted 





diameter, fitted with false bottom plates, easily replaced when 
worn ; the pan is supported in its travel by turned friction 
rollers, and the bottom of the pan is also turned. The rollers are 
2ft. 10in. diameter by 1lin. wide on the face. They weigh 15 cwt. 
each. There is also an arrangement for the footstep being taken 
out and replaced without lifting the pan or the rollers. The 
whole is on a strong hollow cast iron frame, and mounted on 
travelling wheels and powerful wrought iron carriage work. The 
workmanship is good, and the parts are well put together. 








SELL’S COMPOUND 


MARINE ENGINES. 


Ve were | Peeks 


i / . {UH 
I Sa Amesuari 
Ld 


tH “a 


octiddtutttt 


AAAS 








WE have on several occasions called attention to the impru- 
dence of sending ships of war into action with kigh steam in 
their boilers. Mr. Charles Sells, who has for many years held 
an exceedingly responsible post with Messrs. Maudslay, Son, 
and Field, has devised and patented a system of working com- 
pound engines which admirably meets the difficulty. We illus- 
trate Mr. Sells’ arrangements in the accompanying engraving. 

Fig. 1 represents a section through the low-pressure valve 
chest of a compound engine, in which the high and low-pressure 
cylinders are on the same axis, showing an arrangement of steam 
and exhaust valves for operating according to the invention. 
A is the high-pressure cylinder, and B the low-pressure cylinder 
having the slide facing C ; D is the exhaust pipe from the high- 
pressure, and E the exhaust pipe from the low-pressure 
cylinder; F is a branch from the main steam pipe; G is a 
duplex valve which can seat either as shown in Fig. 1, in which 
case the exhaust from the high-pressure cylinder flows into the 
valve chest of the low-pressure cylinder, or which can be seated 
on the seating g, in which case the exhaust from the high- 
pressure cylinder flows by the pipe E to the condenser; H isa 





the supply of steam from the main steam pipe to the low-pressure 
cylinder, but which can be opened so as to supply steam 
thereto when the valve G is seated on g. Fig. 2 is a sec- 
tional plan of the cylinders A and B of a compound engine, 
placed side by side, showing an arrangement of valves for 
effecting the same purpose; C is the low-pressure slide jacket; 
D is the discharge from the high pressure; Eis the exhaust pipe 
leading to the condenser, and F is the steam pipe from the 
boiler; G is a duplex valve whereby the exhaust from the high- 
pressure cylinder can be permitted to flow into the reservoir 
supplying the low-pressure cylinder, or can be made to pass to 
the condenser when the valve G is seated on g; H is a shut-off 
valve, which either cuts off or admits steam from the steam pipe 
to the low-pressure reservoir. 

It will be seen that the invention consists in arranging in con- 
nection with the cylinders valves by means of which the passage 
between the eduction of the high-pressure cylinder and the low- 
pressure slide jacket can be closed, and a communication can be 
opened between the low-pressure slide jacket and the main 

pipe, so that when it is desired to work with a consi- 


steam 
shut-off valve, which when seated, as shown in Fig. 1, prevents | derably reduced pressure of steam in the boilers, both the high 





and low-pressure cylinders are supplied with steam at the same’ 
— and the “sven — both is led bar Ay condenser, 
e engines being thus worked as ordinary cou engines, ani 

the combined areas of all the cylinders being thus utilised. We 
are happy to add that the ‘Admiralty have been so impressed 
with the value of Mr. Sells’ invention that the engines of the 
new fast unarmoured ship Iris, 7000-horse power, now being built 
oe Maudslay, Sons, and Field, will be constructed on this 
principle. ‘ 








ON THE STRENGTH AND FRACTURE OF CAST 
IRON.* 


By W. J. Miuiar. 


THE object of the present communication is to describe certain 
phenomena observed by the writer when engaged in cast 
iron bars. The bars were about 40in. long, 2in. deep, and lin. 
broad. The distance between supports, or span, when placed in 
testing machine, was 36in. The load was applied gradually and at 
centre of span. In general the bars broke with straight fractures ; 
the direction of fracture being in line of application of load. In 
some cases, however, curved forms of fracture were o 
During the course of testing it was observed that the curved frac- 
tures divided the span more or less unequally, while the straight 
fractures, with few exceptions, divided the span into equal portions. 
After a carefully conducted series of experiments the writer finds 
that the form of fracture conclusively points out the position of 
fracture, viz., that bars showing straight fractures have broken at, 
or close to, centre of span, while bars showing curved fractures 
have broken at points more or less removed from centre of span ; 
and that in general the curve of fracture increases with distance of 
fracture from centre. In all cases the fractured parts were found 
to fit exactly together, no piece of the metal being thrown out on 
fracture taking place, and where the fractures were curved the 
line of fracture pointed towards point of application of load ; the 
results of several experiments showing that fracture commences 
at the convex sides of the bar and passes upwards, gradually curv- 
ing towards centre of span. The curved fractures occur also in 
bars of one square inch section, their forms not being, however, so 
well marked as in the bars already referred to. With a view to 
obtain the relative strengths of bars showing straight and curved 
fractures, a note was kept of the breaking loads, detlection, forms, 
aud position of fracture, the result of which is given in Table 
No. I. The results given in the following tables are all from bars 
of, 2in. deep, lin. broad, and 36in. span. 


Table No. J. 


Average | Average 








Position of fracture. i of | breaking | ultimate 
es load. | deflection, 
, Ibs. Inch. 
At centre of span, ar © 
straight fractures, } 29 8564 398 
At poinfs from jin. to 3sin. 
removed trom centre of span} 25 8551 *389 
curved fractures. 


The above results show a slight excess of strength in bars break” 
ing at centre of span and with straight fractures. In general the 
diflections were found to increase with increase of load, butin some 
cases, the bars being exceptionally strong and remaining unbroken, 
a decrease of deflection accompanied an increase of load. The 
results obtained from fourteen such bars are shown in Table No, II. 


Table No. II. 
Average results obtained from 14 unbroken bars with increasing loads 





Loads to which bar was 


subjected. Ib. 3360 | 3920 4480 
— deflections at these | 
loads. inch, *327 “317 *313 








Table No. III. contains the results of some experiments made 
to determine the amount of “‘ set” which took place in bars when 
subjected to several applications of the same load. 


Table No. IIT. 
Load applied 2800 Ib, 















































| Bar No. 1,| Bar No. 2.| Bar No. 3. |Bar No. 4. 

Defn.| Set |Defn.| Set |Defn.| Set |Defn.| et 

inch. | inch. | inch. | inch. | inch. | inch, | inch. | in. 
| baer 
1st application of load.| *302 | *021 | *356 | *020 | *290 | °012 | *298 |015 
2nd 90 *282 003 317 | 005 | *290 | *005 | °296 |°002 
2rd rvs *279 | *001 | *810 | “O01 | *286 | *0C3 | *285 |-002 
4th rs -278 | -000 | 312 | -000 | 282 | +000 | +281 |-000 
5th * *276 | °002 | *313 | *000} — | — -i- 
6th - *278 | -001 | °315 | (000; — | — —_i—_ 
Finally Finally Finally Finally 

broke about} broke at broke at | broke at 

3500 Ib. 4270 lb. 4330 Ib. 3760 Ib. 

defn. 4.3 | defn. 518 | defn, 455 | defn. 395 














From these experiments it appears that the ‘‘ set” decreas es 
with successive applications of the same loads. This decrease of 
set also appears to obtain even when the load applied is an increas- 
ing one. ‘The results obtained from ten bars are given in Table 


No. IV. 
Table No. IV. 


Average results obtained from ten unbroken bars with increasing loads. 











Loads, Ib. 3360 8920 4480 
Average deflection, incb. “Sal 367 “388 
Average set, inch. “026 “O14 “008 











Specimens of the fractures, both straight and curved, are exhi- 
bited in the Kelvingrove Museum, 
ALL DAD APPLIED AT CENTRE OF SPAN 
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Curves for actual fractures. 
Curve No, 1 shows straight fracture taking place at centre of span. 
= », 2 shows curved fracture at jin. from centre of span. 


” » 3 ” » fin. ” 
” » 4 ” ” thin. ” 
” ” 5 ” » igin. ” 
» » 6 ” »» 2in. » 
” » 7 ” » Shin, ’ 
» » 8 ” »» 6in. ” 








SoutH KEnsincTon MusEuM.—Visitors during the week ending 
Oct. 14th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,149; mercantile marine, building 
materials, and other collections, 5442, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 
mercantile marine, building materials, and other collections, 783. 
Total, 20,704. Average of corresponding week in former years, 
16,556. Total from the opening of the Musem, 15,765,039. 
Patent Office Museum, 4173. Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,567,413. 


* British Association. 
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In our impression for the 6th ult. we noticed at some 
length the machinery of the steamship Hudson, and we now 
illustrate above, and at page 000, another example of American 
practice in the same direction. 

The steamship City of Vera Cruz belongs to the New York 
and Mexican Mail Steamship Company, so that much of her 
voyage is run over the same route as that taken by the Hudson. 
She is a wooden ship, and this fact accounts for the rather 
remarkable form taken by the engine’s bed plate. The engine 
has a Mw cylinder, 4ft. diameter, the stroke of the piston being 
6ft. Both the vertical and diagonal supports of the frame are of 
cast iron, with a wrought iron bolt through each. Wrought iron 
journals or rings are shrunk on the bottoms of the vertical 
columns. These have threads cut on them, and form the main 
bearing bolts, a very singular device. The pumps are all worked 
by an auxiliary engine. The condenser is a separate casting, 
located between the engine and the boilers in the centre of the 
ship. A centre for a beam is fixed on top, and to the starboard 
side is bolted the steam cylinder of the auxiliary engine, while 
all the pumps are on the port side. The beam extends across 
the top of the condenser. The feed-water from the hot well is 
passed through a cast iron filter 10ft. long, 6ft. wide, and 34ft. 
deep, the feed entering at one end and discharging at the 
other, There are five wooden frames fixed across the filter. 
Heavy woollen felt blankets are nailed to these frames, pre- 
tected by a wire netting at each side from the coke with which 
the filter is filled up. The valve gear was designed by Mr. 
George Reynolds, of New York, is of the Corliss type, and to 
judge by the diagram—which is the reproduction, precisely half- 
size, of an actua) diagram—it works very well. The drawings so 
far explain themselves, that further description is, we think, 
unnecessary, 
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‘aide 
Steam, 681B.; Vacuum, 231N.; RevoLutions, 60. 

The boilers, two in number, are, as will be seen from the 
accompanying engraving, of a very unusual type. The fact 
that they have been used for two years with perfect success is 
fresh testimony to the value of the vertical system. They were 
designed by Mr. Peek, and constructed by Messrs, Quintara and 
Murphy. Each boiler is 21ft. 3in. high, and 18ft. 14in. in 
diameter. In it are six furnaces, giving a great area of 89 
square feet. There are in each 472 tubes, 2hin. diameter ; 
eighty of these are stay tubes, 3jin. stroke. The wetted surface 
of these tubes is normally 8ft. long, giving a surface of 2285tt., 
while the furnace surface is 360ft.; the total heating surface in 
the two boilers is, therefore, 5290ft.; the total length of the 
tubes is 11ft.; the furnaces are 4ft. high, and the shell plates 
are jin. thick, double'riveted, with butt and strap joints. The 
heads of the boiler are of in. plate, double riveted, with lapped 
joints; the stays are 6in. apart; the tube plates are 4in. thick ; 
the furnace plates are of steel, fin. thick; the central fire-doors 
are 16in., and the side doors, 26in. wide. The great height of 
the furnaces ensures perfect combustion, and the fires run a 
long time without being cleaned, The pressure usually carried 
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LOOKING FORWARD 


, is 751b,, but the beilera are loaded to 90 lb. The temperature in 


the base of the funnel does not exceed 400 degrees, and the 
steam is thoroughly dried and moderately superheated. 

The City of Vera Cruz is 276ft. long; 37ft. beam; and 26ft. 
deep, Her tonnage, by the American standard, is 1874 ; her 
usual consumption of hard coal is, we understand, 22 tons per 





day, and with this the ship steams about 13 knots on 18ft. of 
water. 

We have here another example of the perfect success with 
which high steam may be expanded in a single cylinder at sea, 
and additional testimony to the soundness of the opinions we 
have expressed on marine engine construction. 








BLAKE’S PATENT SAFETY VALVE. 
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THE accompanying engraving will explain itself. It illustrates 
two. safety valves, one loaded by a spring, the other by a dead 
weight. These valves are the invention of Mr. Blake, of Black- 
friars-street, Manchester, and embody an idea suggested long 
since in THE ENGINEER. The valves are globular, and the 
orifices are annular. 

The advantages claimed for these valves are that they require 
no guide wings or pins, they can oscillate freely on their seats, 
and are not likely to stick, as they cannot — themselves down 
in the seatings, whilst they have nearly double the discharging 
power of an ordinary valve of the same diameter, and that with 
oe sae weight on them. The usual size of valve made by Mr. 
Blake has a 34in. outside seating and a 2fin. inner one. Thus 


the discharging er of this valve equals an ordi valve 
6}in, diameter, while the weight required to load it to 60 lb, per 
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square inch is only 220 lb., whereas a 6}in. valve would require 
1840 Ib. to load it. 

Referring to the marine valve, it will be seen that by taking off 
the top nut in the centre of the crosshead, the valves may be 
taken out without disturbing the spring, or when desired for 
inspection or cleaning, the spring, adjusting screw, and cap can 
be taken bodily out by the same means, without opening the 
lock which secures the adjusting nut, consequently the tension 
of the spring cannot be altered either by design or accident, 
when it is simply taken out for cleaning or inspection. 








At a meeting of the Stafford Town Council, held on Thursday, 
October 12th, Mr. J. B. McCallum, of the Borough and Water 
Engineers’ Department, Liverpool, was unanimously elected to the 
office of borough surveyor. 
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MANGANESE BRONZE. 
THE following table = the results of some recent experiments with Parson’s manganese bronze, as manufactured by the White 


Brass Company, Lo! street :— 


Table showing the Results of Experiments on the Transverse Strength and Toughness of Bars of Manganese Branze as compared with 
Wrought Iron and Gun-metal, made by dropping a weight on the middle of the bar resting on supports at each end. Weight of monkey, 
501b.; height of fall, 5ft.; distance between supports, 1ft.; dimensions of bars, lin. square, 144in. long. 


PERMANENT DeriLection IN INCHES, IN THE LENGTH OF 12rx, 






































Wrought iron. Gun-metal. Manganese bronze. 
SD pee = 
of Staffordshire rolled. Cast in sand. Cast in sand, Forged. 
blows ee np We = 
No.1. | No. 2 No. 8. | No. 1. | No. 2. | No. 3. | No.4. | No. 5. | No.6. | No.1. | No.2 | No.3. | No.4. / No. 5. No. 6. 
1 | 1712 “50 “50 *82 | °86 90 | “72 “73 *45 “66 “68 | °69 “53 “59 “60 
2 And | ‘97 “9 1°50 | 1°58 1°63 | 1°32 1°42 And 1°23 1°23 | 1°96 | ‘99 1°06 1°06 
broke | | broke. | 
half | } | | 
8 |through 1°84 1°42 1°70 | 2°22 2°35 | 1°92 1°52 — 1°73 | 1°72 1°77 1°87 | 1°44 1°44 
4 —_ 2°30 1°87 And | And | 2°86 | 1°94 | And | — 2°16 | 2°18 2°23 1:70 | 1°80 1°81 
| broke. | broke. | broke. 
5 i. oe 2°33 — ita) ond | ome abe _ 2°62 | 2°60 271 | And | 2-12 2°10 
| | broke. | broke. | | broke. | : : 
6 | $°20 2°80 i—- == -_~ — ] 3°05 3°05 316 | — 2°45 2°48 
7 — |°3-% 8°27 —;j-!{-— — ~ 8°47 | 3°68 | 3°63 — 2°77 2°75 
8 — | 4°20 3°80 oo Fe lS ~~ - _ 3°92 | And | 4°26 — 3°05 3°12 
| broke. | ; 
9 ~ 4°84 4°35 j;—)|f— ~— ike 2 4°05 | _- | 4°54 =_ 3°33 | 3°40 
10 — 4 Not Not _- j-— - - _ = Not | — 4s3 | — | Not | 3°78 
broken. | broken. | broken. | | } | broken, | 
ll a _ -- ->|—-|]- _ _ _ =_ — Not | — — | 4°10 
| | broken. | } } 
iz | — _ _ -i- _ _ _ os -ij|- _ - — | 4°40 
13 = _ - _ -- -}|- _ _ —-}/—-]— _ _ 4°46 
| } | | And slipped 
| | | through 
} | supports. 
REMARKS. 


Wrought Iron.—The specimens are all Staffordshire iron. No.1) 
is ordinary, No. 2 is best mitre, and No. 3 is best s.c. iron. 

Gun- .—-The specimens Nos. 1, 2, and 3 are. of the qualities 
ordinarily supplied by brass founders, and used generally in the 
works of engineers and machinists ; Nos. 4 and 5 were cast specially, 
and composed of copper 16 parts and tin 2 parts; No. 6, of copper 
16 parts and tin 24 parts by weight, the copper best selected, and 
the tin best English. 


INGINEERS AND THE FINE ARTS. 

On Saturday, the 14th inst., Mr. Poynter, R.A., deli- 
vered an address on “ Art” at Liverpool before the Social 
Science Congress. We regret that we have not space to 
reproduce this address in its complete form. Mr. Poynter 
considered at some length the relations of engineering to 
art, and this portion of his address we reproduce in full. 
We have dealt with Mr. Poynter’s strictures on another 
page. 

The feeling of love of good work for its own sake and of pleasure 
in bringing it to perfection which is perhaps the most certain | 
evidence of a genuine artistic spirit, was not in former times the | 
property of « few individuals distinguished by superior gifts and | 
education ; it was the common property of all handicraftsmen, 
whether possessed of orig talent or not. I do not for a moment 
pretend that such a spirit as this has ever risen in this country to 
the dignity of national sentiment; at no time do I imagine that 
a cheap or easy 1 1ical substitute for labour would ever have 
beed refused on artistic grounds. That such a state of national 
sentiment has 1 in the world is indubitable ; we have the 
evidence of ever g that has come down to us from the best times | 
of Greek art. That nothing short of perfection was tolerated 
among them; nay, more, that they were. possessed of a critical 
faculty which would seem to have surpassed our own, so that their | 
trained and cultivated’ perceptions were satisfied with nothing less | 
than a subtlety of form and proportion, the advantages of which | 
to our coarser senses seem inappreciable. Nor is it only in their | 
more important works that this perfection is to be found, orin the 
decoration of such things as our modern cant calls art objects. 
The evidence of their instinctive love of beauty and _per- 
fection of workmanship is to be seen in their more trifling 
productions. The Greek idea of art was not merely in adornment ; 
it was above everything in completeness and consistency ; wl ile 
their seemingly heaven-born instincts, heightened by cultivation, 
supplied them with ever-varying forms of that beauty which can 
be appreciated by the eye, but of which description can convey no 
idea. We may safely say that everything they produced was a 
work of art, because they never tolerated anything short of this 
perfection of work, and we cannot but believe that the noblest 
spirit of rivalry in art animated the whole people, from the highest 
to the lowest. It is melancholy to turn from such a state of things 
to our own times and surroundings, and it is only too clear that we 
must be content with arriving at something very far short of the 
Greek ideal of art in our own social life. Even then we must be 
satisfied if we get a tithe of what we desire. This is not the occasion 
to inquire into the causes of the high standard of this glorious epoch 
of Greek art ; it is necessary, however, to point out that they can 
never be repeated in the world’s history. The very perfection to which 
mechanical methods of production have been brought, and which 
‘raises works of mechanical skill almost to the level of works of art in 
their wonderful precision and finish, has given the death blow to 
true artistic workmanship, whose charm lies as much in the 
individual character given through the skill of the workman as in 
the invention displayed. What is now required of the skilled 
mechanic is not so much that he should understand how to make 
any particular object as that he should know how to manage the 
machine by which it is made. It is useless, however, to deplore 
and rail against the invasion of mechanism ; it would be far more 
worth while to see how far it can be made subservient to the 
principles of sound art. There can be no question that the worst 
of the eyesores which the progress of civilisation has inflicted on 
our unhappy cities are the product of the art or science of engi- 

; That whole districts should be given up to desolation in 

e towns through the invasion of railways and their appur- 

tenances is probably unavoidable, at least under the haphazard 

arrangements which have governed the growth of the railway 

n; but that the few_spots favoured by picturesqueness of 

grouping or real architectural beauty should have their charm 

destroyed at one blow by the intrusion of some hideous railway 
bridge or station shows an amount of heartlessness on the part 
of the engineers who construct them, and, I may add, of the public 
who permits them, which would surprise us did we not know that 
a large section of the community admire in their hearts what is 
supposed to be a fine practical preference for utility over sentiment, | 
Perhaps the most glaring results of this feeling are to be found in | 
London. The views along the Thames from Westminster to Lon- 
don Bridge were continually picturesque and adorned with many 
beautiful architectural features, They were only marred in the 
public eye by the meanness of the buildings and wharves along the 
banks, and it was wisely determined to add the great improvement 
of quays which, if they destroyed inevitably some of the pictu- 
resqueness dear to artists that is always found among barges and 
water-side sheds, have undoubtedly added that architectural dignity 
which alone is worthy of a great city. Strange to say, what was 
given with one hand was more than taken away with the other ; 
monster railway stations of hideous, and, I may add, useless pro- 
portions were erected which overshadawed and dwarfed by contrast 
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| bridges and stations should be as ugly as 


| priate ornament by way of beautifying them. 


Manganese Bronze.—The specimens Nos. 1, 2, and 3 are of 
No. 1 quality, intended for use where strength and toughness are 
required, o. 4 is of No. 2 quality, for use where hardness, 
stiffness, and resistance to wear and abrasion are required. The 
forged specimens are of the quality supplied for bolts, nuts, 
forgings, &c., where great strength, elasticity, and toughness 
are required. No. 5 is as it left the forge. No. 6 is 
annealed. 


our own beautiful water-side building, Somerset House, and 
eclipsed by comparison the groups of spires and the beautiful dome 
which rises above the banks. Blackfriars Bridge, another of our finest 
architectural works, is flanked by two railway bridges, which would 
appear to have been made ugly on purpose, and we are, alas ! 
threatened with the disfigurement of another noble structure. It 
is not at all certain that London Bridge will not be eventually 
ruined by the addition of iron footways on each side, and the 
public are supposed to believe that these additions will not be 
objectionable because they are to be covered with some trumpery 
Gothic ornament. A bridge at Florence, of no great architectural 
pretensions perhaps, but a most interesting and_ picturesque 
memorial of the past, has just been wantonly ruined in this very 
way. But the cruel treatment which that beautiful city has 
suffered of late years is too painful a subject to dwell on. Now, it 
is doubtless inevitable thas such constructions should be made of 
iron; if iron is more suitable and cheaper for such purposes than 
either stone or brick, it is absurd to imagine that it will not be 
used, but it seems to me neither necessary that iron railway 

is they are, nor that 
the only alternative should be, as 1s the generally accepted 
idea among those who make them, an imitation of unsuit- 
able architecture, or that they should be adorned with inappyo- 
A notable instance 
of this misconception is afforded by the bridge that was built 
over Ludgate-hill. It is probable that the specially offensive 
form of coastruction that is placed there was the cheapest form of 
bridge that could be made. Of that I am no judge, but it is quite 
certain that an engineer who had but a little ingenuity beyond 
what is required for the calculation of strain and cost might have 
invented something which in its original form should have been less 
offensive to the eye. The view of St. Paul’s up Ludgate-hill, with 
the small spire in the mid distance, making a composition of the 
kind that delights an artist, and at the same time giving dignity 
by its slender proportions to the imposing mass ‘behind, was 
heightened in effect by the framing of a busy and picturesque 
street, and seemed to unite every point that is characteristic and 
interesting in a great city ; and the public in this case resented the 
offence to taste, so the company were obliged to spend a 
large sum of money in covering the bridge with ornament 
which it wasimpossible could be otherwise than both unsuitable 
and useless. A very moderate quota of the national sentiment, 
which I have alluded to as the property of the Greek nation, 
would have prevented the possibility of the erection of this 
bridge in such a spot. I have said that the use of iron isa necessity 
of modern engineering works, but I have no hesitation in adding 
that, where they are obliged to intrude themselves on places already 
made beautiful by fine architectural features, the public and the 
authorities responsible to it ought to insist on the work being in 
harmony with the surroundings. In such a case as this an iron 
structure should not have been permitted at all. But there are 
situations, and these are by far the most numerous, where the use 
of iron structures is not only a necessity, but need be in no way 
objectionable. You have here in Liverpool a construction of which 
you are justly proud. The Landing-stage, in the ingenuity of its 
structure, its admirable fitness for its purpose, and the excellence 
of its workmanship, combined with the picturesque accompaniments 
of river life, may be rightly considered in the light of a work of 
art; but its effect is marred, to my mind, by the ugliness 
of the iron bridges which connect it with the main land. 
It is not too much to say that there is not the least need for 








| their ugliness ; a little more ingenuity spent in their construction 


might have made them not only inoffensive to the eye, but agree- 
able to look at. There are here no architectural features in the 
immediate neighbourhood ; the surroundings are the wharves and 
docks and warehouses, which are the glory of a great commercial 
city, and which have a character of their own. Any attempt to 
have made these bridges architecturally beautiful would not only 
have been out of place, but would have been wasted in such a spot, 

3ut I can quite imagine 2, method of constructing such works 
which should combine strength and lightness and elegance without 
going outside the conditions and necessities of iron structure. But it 
gives, of course, less trouble to an engineer to make a square iron 
box which shall be strong enough to bear the traffic than to go 
out of his way to devise something less objectionable ; if anything 
of a more ornamental nature appears necessary, he is saved any 
further consideration by handing it over to an architect or artist to 
plaster with ornament. Without, however, further dwelling on 
this subject, I may be able to draw a conclusion more or less satis- 
factory from the remarks I have made; that engineering being 
distinctly an art of the present and future, made up of different 
materials, on different principles, and under different conditions to 
any that have hitherto existed, if itis ever to have any beauty of 
its own—or, to put it more hopefully, if its results are ever to be 
less objectionable than now—it must be by seeking for such results 
within the necessary conditions of its existence, and not by the 
addition or superposition of an utterly unsuitable style of orna- 
ment drawn from past ages and a different order of things. In 
short, the exercise of ingenuity in works of pure utility may be 


made to occupy the place filled by decoration in ornamental 
design, 


‘Their education was a ve 





Messrs. TURNER’S VERTICAL ENGINE.—We are requested to 
state that the arrangement of the governors of this engine, illus- 
trated in our last impression, was invented and patented by Mr. 
George Low, of Ipswich. 


THE Navy DEPARTMENT of Turkey is one of the eight ministerial 
concen ents of the Divan. Turkey has now seven ironclad frigates. 
e two 


ironclads are the sister ships Mésondivé and 


Mendonhijé, ed in 1874. They are 9000 tons di ment, 
have a main deck battery of twelve 18-ton guns, proj 400 Ib, 


The forward and after ports of the casemate are cut at an angle, 
so as to answer for bow and stern chases. The casemate is of ain: 
iron, and the hullis protected by a 12in. belt, the deck forward 
and abaft the casemate being shell proof. The spur is of unusual 
strength and below water. Two 6-ton guns on forecastle, fire 
directly ahead, one gun abaft of same, calibre fires directly astern. 
On spar deck are six 20-pounders, probably for saluting—total, 21 
guns. The Azizieh, 900, 16 suns ; the Orkanieh, 900, 16 guns ; the 
Mahmoudieh, 900, 16 guns ; the Osmadieh, 900, 16 guns; and the 
Athor-Terfik, 750, 8 guns, There are also five ironclad corvettes 
carying four or five guns each, and the two monitors, Hejzie-Rah- 
man and the-Loufan Djelil, carrying two 150-pounders each, and 
two light guns, The twin-screw ironclads Aoni Ilah (help of God) 
and Muin Taffer (aid to victory) are sister ships of 1400 tons 
armour, 5$in. Four 12-ton rifle Armstrong 250-pounders, 
are mounted in a central battery, so arranged as to admit being 
fired ahead or astern. These two vessels are said to possess very 
high rate of speed. 

THE MANCHESTER ScIENTIFIC AND MecHantcaL Socrety.—The 
winter session of the Manchester Scientific and Mechanical 
Society was opened by a meeting held in the rooms, Mosley- 
street, at which the president of the society, Professor Reynolds, 
of Owens College, occupied the chair, and delivered his opening 
address upon “* Engineering.” He said that the most important 
failure of the year was that of the Bessemer steamship, and the one 
important success the blowing up of the rock called Hell Gate. 
The chief characteristic of the year seemed to have been the holding 
of exhibitions. The only striking feature of that on the other side of 
the Atlantic was its size. One could not help feeling surprised at 
the apparent absence of all that sensation with regard to these 
modern exhibitions which constituted the success, as well as the 
excuse for, the exhibition in 1851. Referring to the position of the 
society, he said they had had a period of success, and it behoved 
them to be watchful. Their success was as yet nothing more than 
the health of childhood, and he hoped they would not have passed 
through their period of prosperity by the time they were firmly 
settled in maturity. e responsibility of engineers certainly 
entitled them toa high place in the respect of their fellow creatures. 
ry important matter, and one that still 
needed much attention. Formerly the only education of the 
engineer was actual experience; but that was now changed, as he 
must in a great measure be guided by the published experience of 
others. No amount, however, of book learning could make up for 
the want of actual experience, and no amount of poring over books 
gave a true idea of the actual objects themselves, That was the 
main failing in the continental schools of engineering, that a course 
in the works did form part of their curriculum, By the erection 
of new schools and the extension of old ones, all the branches of 
necessary scientific education were brought within the reach of the 
student. The extension of the practical use of mathematics had 
infused a new life into his study. There were now some fifteen 
colleges and universities in the country where not only could a 
knowledge of useful science be obtained, but where mathematics as 
applied to engineering was also made a special branch of study. 
The Science and Art Department had done most useful work in 
forwarding that particular study, As showing importance of study 
in a good school, Professor Reynolds also mentioned that some of 
the engineers round Manchester had so recognised the full certifi- 
cates from Owens College that they had agreed to take into their 
works the holders of those certificates. He hoped that the time 
was not far distant when the engineering profession would be able 
to hold its own as a corporate body, discharging all the functions 
necessary for handing down its importance to posterity. In bring- 
ing that about, all other societies must take an interest, and the 
thought of forwarding that aim should ever be present to the 
members of that society when they met. Mr. Gadd, honorary 
secretary, moved, and Mr. Gunson seconded, a vote of thanks to 
the president for his address, which was passed, The chairman 
having replied, the proceedings terminated, 

A Fast Steam Yacut.—Considerable interest has lately been 
excited at Geneva by the trial of a new steam yacht, built by Messrs. 
John J. Thornycroft and Co., Church Wharf, Chiswick, for the 

3aroness Adolphe de Rothschild. This vessel, although only 91ft. 
long by 13}ft. beam, just large enough to contain the accommoda- 
tion for a few days’ comfortable cruising on the lake, has attained and 
kept up a speed greater than that of any ocean steamer afloat, and 
only equalled, perhaps, by some of the largest American river 
steamers. The Gitana is rigged as a fore and aft schooner, is built 
of steel, and is on similar lines to the Sir Arthur Cotton, built by 
Messrs, Thornycroft and Co. for the Indian Government, and which, 
without rigging or cabin accommodation of any kind, attained a 
speed of 24°61 miles per hour on the measured mile. The accom- 
modation on board the Gitana consists of a large saloon, pantry, 
and dressing-room forward, and a galley cabin for the crew and 
store-room aft of the engines. The engines are compound direct- 
acting, fitted with an injection condenser, and with a view to reduc- 
ing vibration as much as possible were made with three cylinders 
acting on cranks set 120 deg. apart. The high-pressure cylinder is 
13}in. in diameter by 16in, stroke, and the low-pressure cylinders 
are each 1din. in ‘diameter by l6in. stroke. The boiler is of the 
locomotive type, of Bessemer steel, with a copper fire-box and 
brass tubes. ‘The speed guaranteed was eighteen English statute 
miles per hour in a run of two hours’ duration—i.c., thirty-six 
English statute miles in two hours, subject, in the event of failure, 
to the yacht being thrown on the builders’ hands; and, as high 
speed was to be one of the principal attractions in the yacht, the 
Baroness Rothschild agreed to pay a premium on each mile above 
thirty-six run in the two hours, As there is no way by which the 
yacht could be taken to Geneva complete, the Rhine being too 
rocky and rapid, and the yacht being too large for conveyance 
entire by rail, it was necessary to build her at Chiswick, take her 
to pieces, and send her, packed in boxes, to Geneva by rail. She 
was then erected at La Bellote, on the shores of the lake, by work- 
men sent from England, The trial was made on the 21st Septem- 
ber, the Baroness Rothschild and Lady Emily Peel being on board, 
and having as scientific advisers Messrs. Paul Carré and Emile 
Sicard, French engineers. The Chiswick firm was represented by 
Mr. John J. Thornycroft and Mr. List. The distance between 
Geneva and Villeneuve, forty-three English miles, was run in one 
hour 48 min. 22 sec., being at the rate of 23°89 English statute 
miles, or very nearly 20} knots per hour. During the first 
twenty miles a light head wind and some waves were en- 
countered, which reduced the speed somewhat, but during the 
remainder of the run the lake was quite smooth. The boiler pres- 
sure averaged 100 ib. per square inch, vacuum 24in., and the 
engines made from 300 to 325 revolutions per minute, and 
developed about 450 indicated horse-power. At the conclusion of 
the trial the Baroness Rothschild expressed her entire satisfaction 
with the yacht and her performance. Vessels of the Gitana class, 
slightly altered and strengthened, so as to render them capable of 
standing a rougher sea than is to be met with in the Lake of 
Geneva, would form admirable despatch vessels, and already some of 
the Northern Governments are making inquiries with the view of 
having some built. Three or four such vessels capable of doing 
twenty-one knots on an emergency would be of immense service to 
the fleet to which they were attached in time of war. The only 
other use besides yachting to which these fast boats have hitherto 
been applied is for carrying torpedoes, and for this service Messrs. 


Thornycroft and Co. have supplied vessels to nearly all the Governy. 
ments in Euyrope.—TZ'imes, 
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RAILWAY MATTERS, 


THE Times says :—‘‘ We understand that Mr. Richard Potter has 

resigned the chair of the Grand Trunk Railway, and that Captain 

ler has elected president, and Mr. Grosvenor Hodgkinson 
president.” 

TuE plans in connection with a new railway into Hull have been 

upon, and it is expected that within a few days the whole 
will be completed. The new company is principally subscribed to 
I influential West Riding merchants, who feel the inconvenience 
of the railway monopoly under which Hull is suffering. 

RaiLRoaD building in America is progressing with much more 
ape than in 1875. The Railroad Gazette for September 
8th states that 1388 miles of new railroad had been completed in 
. 1876 up to that date, against 678 miles reported for the same 

period in 1875, 984 miles in 1874, 2408 miles in 1873, and 4264 
miles in 1872, 

THe New York Beating and Packing Company have recently 
made a rubber belt, 331ft. long and 4ft. wide, weighing two tons, 
for use in the New York Central and Hudson Railroad Company’s 
elevator at foot of 60th-street, North River, New York. The 
driving power to be carried by this belt is estimated at 500 horses. 
It is believed to be the largest belt ever made. 

AccoRDING to the American Manufacturer the sum total of 
railway lines through the principal countries of the world now 
reaches a-distance nearly fourteen times the circumference of the 
globe, or once and a-half times a journey to the moon. Of this 
total the United States lines extend 75,585 miles; Great Britain, 
at home and through her “— domain, 66,101; Russia crosses 
Europe and Asia with lines 34,914 ; France, 30,779 ; and the Ger- 
man empire, 18,899, 

THE Toronto Globe states that the surveys of the Canadian 
Pacific Railway are now nearly completed. The total —_ of 
line to be constructed is 2031 miles, the estimated cost of which is 
80,000,000 dols. It further states that the reception of tenders for 
Section 15 of the Pacific Railway closed at Ottawa on September 
21st. There were upward of twenty competitors. The work is the 
heaviest section yet given out, but it has been reported that the 

. tenders vary much, some ranging as low as 1,400,000 dols, 

A curIouS evidence of the tendency of the railroad to supplant 
other means of transportation is seen in the fact that a movement 
is seriously znder way to build a narrow-gauge road along the tow- 
path of the abandoned Wabash canal, in Indiana. The snail-paced 
canal boat, once sufficient for all demands, has been driven off by 
the locomotive, and the smooth-trodden path of the mule forms a 
firm way for the steam train. Who can say that the great Erie 
canal will not eventually share the fate of its humbler Indiana 
water-way ? 

Many hundreds of persons were attracted to the Stamber Mill 
Viaduct of the Great Western Railway, near Stourbridge, on Mon- 
day morning by the rumour that a serious accident had occurred 
during the night. Happily the mischief had not involved personal 
injury, but the accident itself was one to cause great alarm. A 
tremendous crash was heard in the middle of the night from the 
direction of the viaduct. Many people dressed and went to the 
spot, and the wreck of a luggage train was discovered in the valley 
below the arches, It is stated that a luggage train coming down 
the incline from Dudley during the night broke a coupling, and 
this was not perceived by either driver or guard, both parts running 
on independently. When the driver, however, slackened speed on 
the viaduct the after part of the train ran into the portion in front, 
The trucks began to ‘‘ mount,” and while the engine was shot on b 
the shock, eight of the trucks leaped the viaduct into the depth 
below, and others were strewn about the line. Those which fell 
were smashed to pieces, and in the fall one of them split through a 
massive beam of the viaduct. A gang of railway men was collected 
as soon as possible, and restored the line to working order in time 
for the usual passenger traffic in the morning. 

A LOCOMOTIVE man-catcher is advertised for by the Russian 
Government, something that will gently pick up the wayfarer 
walking on the track and deposit him in an uncrushed condition 
out of the way of the train. ‘‘It will be, says the Railroad Gazette, 
we suppose, a development from the American cow-catcher, though 
the development must go a great way. The cow-catcher is a 
reasonably efficient contrivance for securing safety to the train, but 
the safety of the cow seems not to have been much regarded by its 
designers. These animals—and larger and smaller ones, including 
men—are usually removed from the track by the cow-catcher, but 
generally in a mutilated or disabled condition, valuable practically 
only as a basis of suits for damages against railroad companies ; 
and often more valuable thus than they ever were or could have 
been had they never made the acquaintance of the cow-catcher. 
It will be interesting to know what kinds of devices will be offered 
to the Russian Government. We have in mind a considerable class 
of inventive geniuses on this side of the Atlantic, who, we think, 
would take great delight in devising apparatus to meet the require- 
ments, and receive the roubles, of the Russian Railroad Administra- 
tion, We even imagine that we can already see their claims filed 
in the Patent-office; ‘I claim the air pon! Fo and the flexible 
fingers, and the jointed levers, and the inclined planes and the 
feather-bed, ond the combination of the air cushions, flexible 
fingers, jointed levers, inclined planes and feather-bed, subtantially 
as set forth.” Next we suppose that we will have application for 
the invention of an apparatus to remove soldiers from the path of 
a cannon ball, ‘without serious injury.’ However, our own 
columns bear witness to the fact that animals, and sometimes per- 
sons, are thrown from the track by the cow-catcher occasionally 
without serious injury, even with trains running at a considerable 
speed. The stories are always told as marvels, however, and we 
believe that nowhere yet is it safe to neglect the injunction to 
‘look out for the locomotive when the bell rings.’” 

THE directors of the London and South-Western Railway are 
carrying out several works of considerable magnitude within the 
metropolitan district, Between the Queen’s private station at 
Nine Elms and Battersea the main and Windsor roads are being 
diverted, an arrangement which will add about seven acres to the 
over-crowded goods depdt. Starting from Wandsworth-road, the 
new railway will first be carried over an embankment to a viaduct 
of brick and iron, with skew openings, thirteen in number and 14ft. 
wide, so that lines of rails may be laid between the piers if required. 
From this viaduct the line will be taken over thirty brick arches of 
20ft. span, divided into groups of ten by three large resisting abut- 
ments, and then along an embankment with retaining walls to 
New-road Bridge, Battersea, where the diversion will join the old 
main and Windsor lines, A recess is provided over every other 
pier, and also along the retaining walls, so as to give ample protec- 
tion to the workmen employed upon the permanent way, while the 
arches will be used as carriage repairing shops, stables, and for 
other purposes, These works are being carried out by Mr. G. Shaw, 
contractor, of Earl-street, Westminster, under the supervision of 
Mr. W. Jacomb, the ae engineer. They will cost about 
£55,000, and are expected to be completed by next summer. The 
length of the diversion is halfa mile. At Waterloo works of equal 
importance are in progress on the south side of the main line station, 
A diversion of Aubin-street, formerly known as Granby-street, has 
been effected in. a south-easterly direction, and the houses are 
down and the street being formed. The present viaduct will be 
widened, and an improved entrance and exit towards Westminster 
will be constructed for vehicles and foot passengers, as well as a 
new cab yard. New booking offices and platforms for the use of 
the suburban traffic to Hampton Court, Leatherhead, and other 
places are also proposed, and from the south wall of the station 
next Waterloo-road a gangway for foot passengers coming from 
Charing Cross and Cannon-street will be erected. These altera- 
tions will enable the directors to provide a greater amount of 
oe on two of the main line platforms, and are expected to be 

hed by Midsummer at a cost of about £50,000. the plans 
have been worked out at the company’s offices by Mr, Jacomb, the 
resident engineer. 





NOTES AND MEMORANDA. 


AcoorDING to M. Jacquemin, natural red wine does not stain 
wool, the maihied supine Ya white colour after washing. If 
fuchsine be used. to colour the wine, however, the wool remains 

with red, © This fact may therefore be made use of to detect 
fu 6 adulteration. 


THE river Amazon is navigable by vessels of large size for a 


distance of 3000 miles. Two thousand miles from its mouth its |- 


channel has a depth of three fathoms; and fer 2600 miles there 
occurs no fall to interfere with the smooth of shipping. 
The river has four contributaries, each over {000 miles in po a 
which are united by a network of natural canals, thereby increasing 
the facility of int icati 

OLD engravings, woodcuts, or printed matter, that have turned 
yellow, may be rendered white by first washing carefully in water 
containing a little sn gag ga of soda and then dipping for a 
minute in Javelle water. To prepare the latter, put 4b. bicar- 
bonate of soda in a kettle over a fire ; add one gallon of boilin 
water, and let it boil for fifteen minutes, Then stir in 1b. of pul- 
verised chloride of lime. When cold, it can be kept in a jug for use. 

THE following addition to the number of solvents for salicylic 
acid is given in the Boston Journal of Chemistry as likely to be 
found useful. To obtain a strong solution of the acid, it is recom- 
mended to use the acetate of lime, If this is not at hand, the 
acetate of potassa, or any of the acetates of the alkalies or alkaline 
earths, will answer the same purpose. Any of these solutions, 
after standing, develope free acetic acid, which is not injurious, 
but, on the contrary, increases the antiseptic properties of the 
salicylic acid. 

For the last year or two Mr. Warren De la Rue, in conjunction 
with Mr, Spottiswoode, has been making a series of interesting 
experiments with a gradually increasing series of elements, whose 
chief interest centres in the employment of chloride of silver as 
the electrolyte, Starting with a thousand cells, he has increased 
the number to over five th d, and has published some remark- 
able facts in connection therewith. It is not impossible that, some 
day, chloride of silver may play the part of light producer in addi- 
tion to its usual well-known réle. The experimentalists named 
estimate that 100,000 of these batteries would give a spark in air 
of nearly three yards, 

THE building of the Western Union Telegraph Company in 
Philadelphia recently caught fire ina curious manner. The flames 
broke outin the receiving box—a large cupola-like structure on the 
roof, into which over three hundred telegraph wires pass in their 
way from the —*. room to the poles in the street. The fire 
was quickly subdued, without material damage other than the 
destruction of the wires and the drenching of the building with 
water. Subsequent investigation into the cause gives rise to the 
belief that a short line wire must have touched the earth and made 
a return circuit, possibly communicating with a sixty-five cell Grove 
battery of great intensity, which speedily rendered the wire white 
hot, and thus ignited the adjoining woodwork. 

A CORRESPONDENT of the Scientific American, writing recently to 
that journal, cites a series of facts which appear to disclose an 
intimate connection between the Fraunhofer lines of the solar 
spectrum and the atomic weights of the substances whose glowing 
vapours they represent, which, if confirmed, he thinks, and justly 
so, will prove of the highest importance and interest. The facts 
which he cites go to show a close relationship between the spectral 
lines of hydrogen gas and their atomic weights. The importance of 
the conclusions to be derived from the existence of such relations 
is apparent. The evidence of atomic raolecules, when brought 
within the reach of scientific investigation, and their dependence 
on the general law of gravitation, would disclose the inner consti- 
tution of matter, the nature of chemical affinity and valency, and 
the nature of electricity and magnetism; and it would be instru- 
mental in the solution of many problems. 

SOMETIME ago we heard with astonishment that Professor P. B. 
Wilson had stated that he had discovered the presence of silica 
actually in the form of diatoms in straw, from which discovery he 
argued that silica must be taken up mechanically rather than 
chemically by plants. We are now told by another scientific man 
that edible plants are capable of absorbing quantities of metals 
sufficient to poison the eater. Ina Dutch technical journal, Dr. 
De Loos states that, consulted by a family suffering from lead 
poisoning, he found that they resided in the neighbourhood of a place 
where the manufacture of white lead had been carried on some 
years previously, and they partook of vegetables grown on the spot. 
Dr. De Loos thereupon examined specimens of red beet, endive, 
and carrots, and found lead in all. In a beet weighing 1°43 lb., he 
found the equivalent of 0°15 grain of metallic lead ; in six carrots, 
weighing together 0°6 lb., he found 2°7 grains of lead. The metal 
was also present in endive; and the ashes of the plants contained 
traces of copper, which, he thinks, existed as an impurity in the 
lead. Unfortunately for Prof. Wilson he has found avery uncom- 

rising antagonist in Prof. Phin. That gentleman directly charges 

Prof, Wilson with fraud. He states that the form (Bacillaria) 
figured in the plate is figured —_ as it exists in the living condi- 
tion—Prof. Wilson, be it remembered, having previously treated 
the straw with nitric acid. For these diatoms, says Prof, Phin, to 
have passed through a bath of nitric acid and come out in the con- 
dition figured would have been almost as great a miracle as the 
passage of Shadrach, Meschach, and Abednego through the fire, 
He further states, that a calcareous foraminifera is figured with the 
rest, the saving of which from the acid bite must have required 
another miracle. Finally, he says that the group figured is a 
mixture of marine and fresh water diatoms and other matters, 
among which, however, only one form occurs which belongs to the 
Virginia deposit with which the straw field was fertilised. Prof, 
Wilson’s reply is anxiously awaited. 

Some chemical researches on the presence of copper in cast iron 
have been made by Sergius Kern, of St. Petersburg. It is well 
known that wrought iron containing some tenths per cent. of 
copper isred-short; meanwhile in some of the best irons from Siberia 
was found from 0°01 to 0°03 percent. of copper. In some specimens 
of steel he found 0°02 per cent. of copper; this steel was not 
brittle, and had been used with success for manufacturing steel 
axles. The presence of — was found in several specimens of 
cast iron coming from blast furnaces of the South Oural mountains, 
These specimens, when examined and analysed, showed tl it the 
presence of copper in cast iron may amount to a higher percentage 
than in steel or iron without altering the quality of the metal. 
Unfortunately it is not so with wrought iron or steel. The 
specimen examined was much used for castings; it filled up the 
moulds beautifully, and had a very handsome appearance; fresh 
cut it had a dark grey colour. Under the microscope small grains 
of copper were easily remarked in the mass of the metal. This 
peculiar sample of ‘cast iron was carefully analysed, and the 
analysis gave the following average composition :— 











Per cent, 
Iron oe ee oe ée oe 83°514 
Copper .. . os ee ee ee oe «- 8123 
Tin ee . 1°252 
Cobalt .. 0°501 
Silicium.. 0°952 
Tungsten 0°125 
Carbon .. es “o es oe os «- 8°001 
Manganese - .. ee ee «o «e ee oe 2818 

99°780 


While analysing some iron samples for copper he often used, in 
case only traces of copper could be detected, the following method: 
—The specimen is dissolved in hydrochloric acid, and the copper 
and iron are precipitated by an excess of ammonia; the mixture is 
boiled and filtered ; the blue liquor is evaporated nearly to dryness, 
and the resulting residue is dissolved in sulphuric acid. Into this 
solution a piece of magnesium ribbon is placed, which, in traces of 
copper, is quickly covered with a layer of this metal; that is easily 
observed under the microscope. 





MISCELLANEA. 


Tux Earl of Sefton presided at a meeting in Liverpool, on Mon- 
day, of the local comirittee appointed to make arrangements for 
the show of the Royal Agricultural Society next year, It was 
stated that there was every p’ t of the show being a very suc- 
cessful one. The Mayor stated that he would give a silver cup of 
the value of 50 guineas for competition. 

AN invention which is expected to revolutionise the tinware trade 
of the United States has been perfected, it is said, after some years 
of labour, by a young Bostonian. It consists of a series of dies by 
which boxes of all sizes, from the salve box to the preserved fruit 
and oil cans, are pressed from a single piece of tin, the corners being 
doubly folded in the process, and no solder being required, though 
the cans are perfectly air-tight. 

Apart from the dredging, work at Hell Gate is by no means yet 
finished, and the operations are but fairly in progress on Flood 
Rock, the demolition of which is to leave a clear channel 1200ft. in 
width. This rock forms a reef cf about 7 acres in extent, and lies 
in the middle of the river, about 1000ft. from Hallett’s Point. 
Work was started‘on this obstruction in July, 1875, and continued 
steadily until May last, when the fear of its interference with the 
Hell Gate tunnels, through its growing proximity to them, together 
with the lack of necessary funds, determined its suspension. At 
the present time, two tunnels are Lagi ag finished. These are 
about 65ft. apart, aggregate in length 229ft., and from them 1462 
yards of stone ria cy removed. Other tunnels have been begun. 
There is no coffer-dam, as the point at which the main shaft is 
sunk is above high-water mark. It is estimated, according to the 
Scientific American, that about two years of continuous labour will 
be required to complete the excavation, and that to blow it up 
100,000 Ib. of explosive will be needed. 

AN advertisement appeared in the American papers asking for 
proposals for the pret of 6,800,000 Ib. of galvanised steel cable 
wire. Full specifications, indicating the quality of the wire and 
the several tests to which it will be submitted, &c., can be obtained 
on application to Mr. W. A. Roebling, engineer of the bridge. 
The following particulars summarise the matter: (2) The East 
River Suspension Bridge has one main span of 1600ft., and two 
side spans of 930ft. each, besides approaches at each end, making 
a total length of more than one mile. The main floor is suspended 
by four cables, each 15in. in diameter, each cable composed of 
6300 parallel laid wires, which are laid up in place, and it is for the 
manufacture of these cables that the steel wire, called for in these 
specifications, is required. (3) The general character of the wire 
is as follows: it must be made of steel ; it must be hardened and 
tempered ; and lastly, it must all be galvanised. (4) The size of 
the wire shall be No. 8 full, Birmingham gauge. A length of 14ft. 
must weigh exactly 1 lb. before it is galvanised, but the weight of 
the galvanised wire is taken in making up the 3400 tons. (5) 
Each wire must have a breaking strength of no less than 3400 Ib. 
This corresponds in wire weighing 14ft to the lb. to arate of 
160,000 Ib. per square inch of solid section. The elastic limit must 
be no less than 47-100 of the breaking strength, or 1600 lb, Within 
this limit of elasticity + must stretch at a uniform rate correspond- 
ing to a modulus of elasticity of not less than 27,000,000 nor 
exceeding 29,000,000. The quality of the wire, in regard to its 
stretching, is further alluded to under the head of ‘‘ Tests.” 

Mr. G. W. TraBvE reports in the Journal of Telegraphy his 
experience in using lightning rods along the several telegraph lines 
in Western Tennessee to prevent accident and damage from light- 
ning. On several of the routes in that part of the State, lightning 
rods were used, averaging two for every mile of wire for about 400 
miles. Ie reports that the number of interruptions from lightning 
does not seem to have been lessened. No case of damage to a pole 
bearing a rod is reported, but the lightning has damaged poles in 
the near vicinity of these rods. Mr. Trabue thinks that to prevent 
lightning striking in between the rods, the latter should not be 
further apart than five or six poles. He intends to experiment 
with rods on every fifth pole on some of the lines under his divec- 
tion. He also reports facts that seem to disprove the theory that 
the liability to damage increases as the number of wires decreases, 
as he shows that in several cases the lightning damaged poles 
bearing from four to seven wires, while lines with less wires in the 
immediate vicinity suffered no damage at all, A new joint for 
gutta-percha covered telegraph wires is mentioned with approval 
by electric experts. It was devised by Willoughby Smith, and is 
formed by removing the coating from the two ends to be united, 
and joining the cleaned wires by the ‘‘ bell hanger’s twist ” without 
the use of solder. The twist is warmed and covered witii the 
insulative material, and while warm is placed in the lower half of 
a small wooden block about three inches long and one inch wide, 
fitted internally with a groove for the wire, widening in the middle 
into a niche about an inch and a half in length for the reception of 
the joint, While the compound is warm the upper part of the 
mould, corresponding exactly with the lower one, is placed on the 
top, and by means of a clamp screwed down until the two wooden 
surfaces meet, and while in this position the two pieces of wood are 
held together by half a dozen ordinary brass screws. 

Tue “ Journal of the Franklin Institute” thus describes a dry 
dock at Philadelphia:—‘‘ For many years the commerce of Phila- 
delphia has felt the great want of proper facilities for docking 
large vessels for repairs, there being no private docks except two 
small floating ones, quite too small to accommodate vessels engaged 
in our foreign trade. The floating dock at the old navy yard was 
sometimes allowed to be used for merchant vessels, but the for- 
malities and uncertainties attending its use, the remoteness from 
ship yards and shops, made its use expensive and unsatisfactory, 
To meet this want Messrs. Wm. Cramp and Sons determined to. 
construct at their ship yard on the Delaware, at the foot of Hanover- 
street, a stationary dry dock of suificient size to take in the 
largest vessels that enter this port. The water of the river at this 
point being fresh, there is no danger to a wooden structure from 
the teredo or shipworm, and therefore, in order to reduce the first 
cost, it was determined to construct it entirely of wood. The plan 
adopted was that invented by Mr. J. E. Simpson, who was also the 
constructor. The dimensions are as foliows: length from head to 
gate, when in position, 430ft.; length of kee) blocks, 420ft.; width 
at bottom amidships, 45ft.; width at top amidships, 111 ft. ; width 
at gate, 70ft.; depth, 26ft.; depth below high tide, 23ft, After, 
po the necessary excavations the foundation was formed by 
driving 12in. iron-shod oak piles about 10ft. into the disintegrated 
gneiss rock which underlies that locality. These piles are placed 
about 4ft. apart in both directions, over the entire bottom, except 
along the centre under the kee! blocks, where there are four touching 
each other in each row. To the top of the piles are fastened 12in. 
timbers running across the width, and on there is laid the floor of 
3in. plank. ‘To form the sloping sides, piles were driven perpen- 
dicularly, in rows corresponding to those in the bottom, and cut off 
to a line conforming to the proper inclination. On the top of the 
piles were secured timbers running longitudinally, and to these 
were framed and fastened other timbers running down the slope, 
and fastened at the foot to the bottom timbers. To these sloping 
timbers were fastened the planking of the sides, consisting of tim- 
bers, the cross section of which is a right angle triangle, with one 
of the acute angles cut away for a few inches, and so placed as to 
form steps of about eight inches rise and the same tread. Several 
rov's of sheet piling were driven across under the dock to prevent 
the water from the river finding its way underneath, and tending 
to float it, The gate isan iron boat of sufficient length and depth 
to fill the gateway. The keel, stem and stern, project evenly about 
six inches, and are made to fit in grooves in the bottom and sides 
of the gateway. These grooves are lined on their inner sides with 
rubber, so that when the pressure comes against the gate a water- 
tightjointisformed. Thegatehastankstobefilled with water tosink 
it to its position, and is provided with pumps to exhaust them, and 
also valves to admit water to the dock when it is to be filled. The 
dock is now in daily use, and will prove tobe a great advantage to 
the shipping interests of tlie city. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveau, Aue de la Banque 
BERLIN.—Asker and Co., 5, Unter den Linden. 
un. Grrotp and Co. 


LEIPSIC.—A. ‘ 
NEW YORK yee Sees and Rogers News Company, 
81, Beekman-street. 








TO CORRESPONDENTS. 


*,* In order to avowd trouble and confusion, we find it necessary to 
inform correspondents that letters of inqui addressed to the 
public, and intended for insertion i this a wae in all 
cases, be nied by a large envelope legibly di by the 
writer to hi > but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
Aarne 


these 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

G. A. ay ha Sar as we know your information is correct. The 
gentleman you name was a partner in the firm. 

J. W. P.—We have no reason to believe thot a l tive has ever at a 
greater speed than about eighty miles an hour. Information on the point is 


extremely vague. 5 

J. L. (Carthagena).—/t is quite probable that the invention is not new, but it 
is hardly of sufficient importance to render the discussion of the point in this 
journal desirable. 

An EnGInerr or Twenty-E1GHT YEARS’ STANDINO.—The only explanation 
required is that it is a sufficiently obvious misprint of lb. for in. Read 
inches for pounds. 

W. H. M.— You will find some useful information on compounding land 
engines in the ts of the Manchester Steam Users Society. It is probable 
you can get copies by applying to the secretary. ; 


THE IRON AND STEEL INSTITUTE—MEETING AT LEEDS. 
(To the Bditor of The Engineer.) 

Srr,—In the me for Wednesday, September 20th, in which the 
list of iron and other works open to members on that day is given, a 
footnote is appended to the name of Messrs 8 T. Cooper and Co., of the 
Leeds Ironworks, Leeds, stating ‘ that these works are not in operation.” 

Having heard that an erroneous interpretation has been put upon this 
statement, I shall esteem it a favour if you will kindly announe that the 
stoppage was my for a few days, and was entirely owing to causes 
connected with the management of the works, which prevented the 
establishment being in full operation during that particular week. 

N Jno. JONES, 
General Secretary. 








Royal Exchange, Middlesbrough, 12th Oct. 
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at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148, 6d. 
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Uf credit occur, an extra charge of two shillings and sixpence per annum will 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and wnder is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with all practical re- 
gulority, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to thas condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiveReD BEFORE Six O'CLOCK ON 

e Tuorspay Evening 1n each WEEK. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Bditor of Tux Enaineer, 168, Strand, 
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OUR POLICE SHIPS. 

Russa has virtually declared war against Turkey, and 
at any moment we may be compelled in defence of our 
Eastern property to speak very plainly indeed to Russia. 
An ironclad fleet lies at anchor in Besika Bay, and it is 
perfectly certain that while that fleet floats Russia will not 
obtain Constantinople. Not to mince matters, it is = 
possible that before many months, or even weeks, have 
— we may have to stand very vigorously on thé 
defensive. Our reliance must in such a case be on our 
navy, and it is well that we should understand precisely 
what that navy can do for us. Russia pesos no ships 
in the Black Sea which need give us much concern; and it 
is not probable that any Russian ship of war now within 
the Bosphorus would be permitted to pass thence into the 
Mediterranean. But Russia has a considerable naval force 
in the Baltic, and the season is by no means too far 
advanced to prevent these ships going to sea. Russia has, 
besides, several war ships in China and on various forei 
stations, and these vessels, if used judiciously, might 
inflict very grievous injury on English commerce. If we 
wish for an example of the havoc which even one well- 
managed marauder can accomplish, we have but to turn to 
the deeds of Captain Semmes and the Alabama. If Russia 
could slip half a-dozen such ships out of her ports the 
shipping trade of England might be ruined unless they 
could be speedily captured, sunk, or burned. Practicall 
we have nothing to fear from Russian ships in line-of- 
battle; but it would be folly to ignore the fact that it is 
quite possible for any considerable maritime Power to 
inflict very grave injury on our commercial enterprises if 
it can succeed in sending swift and powerful unarmoured 
war ships to sink, burn, and destroy our mercantile 
marine. The very fact that even one such ship was 





cruising somewhere in the Atlantic would half ruin 
our trade for the time being; and it is therefore more 
important at the present juncture that 
possess an efficient naval p which would arrest 
cone Sere ‘that ‘our ironclad fleets should 
be ready at all points. In any war which we are likely to 
be drawn into just now, our police fleet must be sufficiently 
powerful to clear the'seas at once of any foe to our com- 
merce. The work must be done instantaneously. It must 
be understood from the first, on all hands, that no frigate 
or.cruiser carrying the flag of an enemy will be permitted 
to keep the sea for a single day. In no other nf can the 
confidence of the trading community be sustained ; but to 
secure this object it is essential that our police ships should 
be abundant, and powerful. Let us see precisely what 
position we are in in this , 

We have a very considerable number of vessels which 
could play the part of cruisers with tolerable efficiency in 
the Channel and pont nee “ain hy of regular eet 
going ships of high s and powerful armament, capable 
of wendeaieg m hen down the Atlantic or the Indian 
oceans, we have.none too many. Practically we have but 
ten; these are the Inconstant, the Shah, the Raleigh, the 
Active, the Volage, the Boadicea, the Rover, the Eme- 
rald, the Osprey, and the Tourmalin. The Bacchante, a 

werful ship of this type, was launched yesterday ; 
bet she can be of no immediate assistance, although, 
no doubt, she could be got ready for sea in a com- 

aratively short time, if the work of completion were 
forced on. All the vessels we have named are, however, 
of unrivalled excellence; that is to say, no other naval 
Power possesses any ships of the kind which can compare 
with them in speed, and speed in such vessels is nearly 
everything. The Inconstant has a nominal speed of 16°5 
knots, and is practically good for 15 knots, while the 
others with a nomi 15 knots speed, are good. for 
about 14 knots. They carry from 400 to 635 tons 
of coal, and all sail well. It is clear that such 
ships as these are entirely competent to police the seas, 
provided no calamity befals them. It must not be forgot- 
ten, however, that it is always on the cards that the 
Raleigh, or the Shah, or any one of our unarmoured ships 
might be called upon to fight a much heavier vessel. Let 
us suppose a case, for the sake of illustrating our meaning. 
Russia has in the Baltic four twiv screw ships, the Admiral 
Cicagoff, Admiral Spridoff, Adrairal Lazareff, and Admiral 
Greig. The two first mount four 35-ton guns each, and the 
two latter six 25-ton guns exch. These appear to be the 
sea-going war shi by Russia which would 
give us most trouble. Now it might ~~ that these 
vessels having got to sea, the Shah or the Inconstant, 
instead of an ironclad, might be the first to 
encounter one of them. If one of our vessels 
had under convoy several merchantmen, she would be 
completely unable to protect her flock from the guns of 
the Admiral Spridoff, for example, and she would be unable 
solely because not one of our unarmoured cruisers carries a 
gun of sufficient power to fight a long-bowl game with an 
ironclad. The Raleigh carries twenty-two 64-pounders, 
the Shah has twenty-six guns of the same calibre ; the 
Inconstant is the most heavily armed of the lot, carrying 
sixteen 12-ton guns, But even these last are of 
little use against thick armour. It is argued, we know, 
that unarmoured ships should never attempt to contend 
with an ironclad; but as, on the one hand, it is impossible 
to ensure any such condition in actual warfare, so, on the 
other, we should be placed in a very contemptible position 
if some wretched little ironclad of half the speed and 
tonnage of the Raleigh were able to set her at 
defiance, and either stop an ocean highway for days 
together, or destroy every ship of British nationality which 
she came within shot of. We imagine no new thing here. 
Heavy frigates or small line-of-battle ships have ere now 
sorely troubled English commerce protected by small fri- 
gates only; and it must not be forgotten that even the very 
ssibility of such an event occurring would seriously 
injure our commercial interests. The way out of the diffi- 
culty is obvious, Let each of our unarmoured ships carry 
one very heavy gun. The Inconstant could easily be fitted 
to carry a 35-ton gun, and all the others would carry a 
25-tonguneach withcomfort. These gunsshould be mounted 
on turntables, and their possession would confer an im- 
mense advantage. It has been urged against this system that 
the only way to prevent the captain of an English man-of- 
war from fighting against absurd odds is to leave him 
utterly helpless, and thus compel him to take to his heels. 
But is it to be supposed that the captain of the Inconstant 
would consent to run away, even from an ironclad, while he 
had sixteen 12-ton guns available—weapons just powerful 
enough to tempt him todestruction, but not powerful enough 
to enable him to inflict much injury on a foe? In this matter 
of heavy guns for unarmoured ships we cannot do better 
than take a lesson from the days of Nelson. Many cap- 
tains of crack frigates insisted on having their ships fitted 
with one or two — guns, mounted on the equivalent of 
the modern turntable, and With these weapons, having 
much more range than a carronade, frigates have 
before now inflicted disaster on vessels of twice their own 
dimensions. The smart little frigate would get the 
weather gauge of her heavy foe, keep just outside of the 
range of the latter’s cannon, and then pound her with the 
long guns to her heart’s content. In just the same way 
an unarmoured cruiser provided with a 35-ton gun, and 
being smartly handled, could, availing herself of her vast 
, give any ironclad afloat something else to think of 
rather than capturing merchantmen. e believe we are 
correct in saying that almost every officer in the service 
regrets that our police ships are not fitted with a heavy 
gun. It is with sorrow that we find the Bacchante is to be 
armed with sixteen guns of 44 tons only. She will be 
provided with an armour-plated deck some 3ft. below the 
water-line, so that she might risk a good deal against an 
ironclad if she had but a heavy gun wherewith to fight. 
We venture to hope that sufficient pressure may yet be 
brought on the Admiralty to induce on to modify their 
decision, and give the Bacchante a really useful gun. 
On the whole, it would appear that our police navy is 


should’ 





even now in a satisfactory condition, its great defect 
consisting, as we haye endeavoured to point out, in. the 
absence of heavy guns. Besides the v we have named 
as being pranieally oily for use at any moment, several 
others are in progress. The Euryalus is, like the 
Bacchante, nearly ready for launching. Eight despatc 
vessels have been ordered—the Iris, the Mercury, the 
Carysfort, Champion, Cleopatra, Comus, Conquest, and 
Curagoa. These ships will be very fast, but their utility 
as police ships will be very small, although they will dis- 
charge other.duties of considerable importance. We wish 
it was in our power to add that the designers of these 
ships had conceded a little to the necessities of thefengi- 
neer, and afforded space enough for machinery which is 
intended to drive the ships through the water at an almost 
unprecedented speed. 


ART IN ENGINEERING. 

Mr. Poynter has taken the world by surprise. It has 
long been known tk at he is an accomplished artist, but until 
Saturday morning no one outside the circle of his intimate 
acquaintances imagined that he was a philosopher. On 
Saturday morning, however, Mr. Poynter delivered, before 
the Social Science Congress, in St. George’s Hall, Liver- 
pool, an address on Art, not only elegant in its style, but 
replete with sentiments, phrases, and aspects of thought mani- 
festing continually the culture of its author, and convincing 
those fortunate enough to be his hearers that Mr. Poynter 
possesses the power of calm reflection typical of philosophers 
of a high order in all ages. We regret that Mr. Poynter 
felt it incumbent on him to criticise the labours of engi- 
neers in terms which, however measured, were none the 
less severe. We have reproduced in another page enough 
of his address to enable our readers to form their own 
judgment concerning the merits of this criticism. But 
while we admit that Mr. Poynter said nothing concerning 
engineers that was not in a sense justifiable if we accept 
as sound the basis of his line of reasoning, we are bound 
to add that his utterances manifest an imperfect know- 
ledge of the relations which exist between engineers and 
art, and in so far are not justified by facts. In a word, 
Mr. Poynter’s attack on engineers—for it is nothing else— 
is founded on a fallacy, and as a consequence he 
has very nearly missed the most interesting feature 
in a very attractive problem, and has therefore 
failed to settle any portion of the vexed ques- 
tion of the relations of art to engineering. Mr. Poynter 
finds in ancient Greek life the highest development of that 
somewhat mysterious and perplexing entity—if it be an 
entity—known as “ Art,” and he regrets that the feeling 
which actuated Greek workmen—the sentiment, namely, 
that nothing short of the very best was good for anything 
—has died out of the world altogether, or at best mani- 
fests its existence in these degenerate days by faint 

leams and flickers, making the prevailing darkness more 
a It is the custom of the day to talk very glibly 
about fine art, and those who know least about the 
matter are often those who enthusiastically devote their 
lives to its pursuit. It is almost a new thing in modern 
times to find any competent authority laying downa standard 
of art, or defining even imperfectly what the word means ; 
but Mr. Poynter has, we think, no doubt as to what he 
means by the word. Art in its highest and purest 
development existed among the Greeks, and by 
the ancient Greek standard we would try modern 
work. This is a step gained, but the definition puts 
Mr. Poynter out of court when he comes to deal 
with the work of engineers; and, did we believe that 
Mr. Poynter judged everything by the Greek standard 
alone we should not trouble ourselves to consider his argu- 
ments. But Mr. Poynter is a man of too much culture 
and range of mind to ignore that there are beauties in this 
world which the Greeks knew nothing about. In a fine 
Gothic cathedral Mr. Poynter can take some delight; and 
he would, we feel sure, be the last man to dispute that 
even India and Africa have produced art works of no 
mean order. But when we have said this we have granted 
all that can be granted to Mr. Poynter, and we find him 
still continually reverting to the darling of his soul, Greek 
art, as the oestedilim of all that man can produce in the 
beautiful. The result is that Mr. Poynter judges, consci- 
ously or unconsciously, but none the less Ponta S engineers 
by the Greek standard; and as it is indisputably true that 
the work executed by engineers is pot in the Greek sense 
of the term beautiful, it follows, according to Mr. Poynter, 
that the works of engineers are hideous. He goes even 
further than this, however, and maintains that whether we 
take the exalted Greek standard or not, modern engineer- 
ing work is fatal to art. “The very perfection,” he says, 
“to which mechanical methods of production have been 
brought, and which raises works of mechanical skill almost 
to the level of works of art in their wonderful precision 
and finish, has given the death-blow to true artistic work- 
manship, whose claim lies as much in the individual cha- 
racter given through the skill of the workman as in the 
invention displayed.” Now, so long as the application of 
this proposition is confined to work of a class with which 
the engineer has little to do, we are in perfect accord 
with Mr. Poynter, but Mr. Poynter not only does not 
exclude the works of engineers, but he Meg! includes 
them in his condemnation, and it is to this condemnation 
that we take icular exception. 

Let us, in the first place, consider for a moment whether 
Mr. Poynter is justified in his statement that Greek art 

ve us the beautiful in perfection. Greek art represents 

ut an epoch in the history of the work of producing the 
beautiful. It sprung from Egyptian art, and there are 
not wanting men at this day who will maintain that, in 
the highest and noblest sense of the word, Egyptian art, 
in its Sant days, was superior to that of the Greeks. We 
are not now dealin , be it understood, with the reproduc- 
tion of the human , Bd in statuary or painting, but with 
the grander laboursof the architect. Thebes not improbably 
far exceeded in sublime beauty anything to be found at 
Athens. We could cite two or three other examples of 
art yet more diverse from the work of the Greeks than 
anything which Egypt ever presented, were it necessary, 
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We think it will be admitted that outside Greek art the 
beautiful has been known to exist; and that it will be 
ted, with tolerable unanimity, that there may be 
auty of a kind of which the Greeks knew nothing. If 
this be conceded, then we may go a step further, and ask 
Mr. Poynter to believe that Sepia live who not only 
find exquisite beauties in what would probably be ex- 
tremely offensive to him, but who are continually actuated 
in all their dealings with the materials of construction 
by the desire to make what they produce as beau- 
tiful as possible. In few words we assert that there 
are more standards of beauty than one, and that it is 
extremely unfair to judge the modern engineer by the 
ancient Greek. In point of fact, an art has sprung up 
amongst us which has nothing in common with the past, 
and if we judge the practice of this art by the standard 
of the fundamental principles men like Mr. Poynter 
have laid down, it will be found that it justifies the 
admiration which engineers feel for its results. In the 
old world all constructive work, almost without exception, 
was purely of the statical type. With dynamics ancient 
peoples had little to do—that is to say, they were seldom 
called upon to make big things move and look pretty at 
the same time; when they attempted to do this they 
failed. An ancient galley, for instance, was hideous as 
compared with a modern yacht of the same dimensions. 
Dealing only with inert matter, subjected to unvarying 
strains, the old Greek architect acted precisely as he ought 
to have acted, and his work is as beautiful in the 
eyes of the modern engineer as it is in those of 
Mr. Poynter, because it is true, and because the means 
employed to attain a given end are just the means which 
ought to be so employed ; but the moment we have to do 
with moving masses of matter, or structures which have 
to sustain them, the question is considerably altered. 
Greek art—all Old World art indeed—becomes powerless 
to solve the problem then presented; but it by no 
means follows that a new standard of beauty appropriate 
to new constructive conditions and as pure and as 
soul-delighting as anything that ever before existed, may 
not spring into existence. We may take an example 
which will be familiar enough to every one. To Mr. 
Poynter it is more than probable that all locomotive 
engines are alike, and all ugly, but to engineers the case 
is totally different. They will recognise and appreciate in 
a moment every effort that has been made by the designer 
to render the engine which -he builds beautiful; and we 
can assure Mr. Poynter that to us and to dozens of other 
engineers there «re locomotives which appear perfectly 
beautiful, and which, by the mere external comeliness of 
their form, truth of workmanship, and exquisite adap- 
tation of parts to secure a given end, afford us as much 
mental enjoyment as does the inspection of the finest 
statue or the most perfect painting ever produced. In the 
design of machine tools, again, there is wonderful scope 
for the production of beauties of form—forms which are 
beautiful to us in their dainty curves, and in their mathe- 
matical accuracy, and we maintain that this sense of the 
beautiful, and the enjoyment which is derived from its 
possession, is as noble and as exalted, and as refined a 
feeling as that experienced when we examine, for the first 
time, a glorious Greek urn or a lovely capital just un- 
earthed from classic ground. 

Mr. Poynter’s gravest accusation against engineers we 
have, however, yet to consider. Our statical works, he 
asserts, are hideous. We admit that the accusation is not 
without some truth, use what standard of comparison we 
may, while it is very largely true as a matter of course, if 
we use classic art asa standard. It will be seen, however, 
that nearly all, if not all, Mr. Poynter’s strictures apply to 
works in iron, and this circumstance should materially 
modify the conclusions to be drawn from the facts. It is 
not too much to say that the art of building great bridges 
and roofs in iron is a new art, and as such it is but to be 
expected that the first efforts of those practising it will be 
imperfect. Yet we venture to assert that even the roofs of 
Catmon-street and Charing-cross stations have something 
to recommend them, and a great deal indeed may be said 
in favour of the Midland terminus at St. Pancras. It is 
most unfair to assume, moreover, that engineers possess 
no artistic feeling because they have not learned in a 
moment to deal with iron as the Egyptians or the Greeks 
dealt with stone. That blunders have been made, that 
lack of all sense of the beautiful has been manifested in 
some cases, we sorrowfully admit ; but we maintain, on 
the other hand, that engineers are keenly alive in the 
present day to the importance of making what they 
produce not only good, but beautiful. And there can be 
no doubt that as time goes on and the practice of con- 
structing works in iron is developed, more and more regard 
will be paid to external appearances without any loss of 
intrinsic excellence. 

Mr. Poynter must pardon us if, before we take leave of 
his address, we carry the war into his own camp, and ask 
him what artists have done to help engineers to produce 
things of beauty? Up to the present their functions have 
been confined to denunciation, and their aid has begun 
and ended with supplying designs for the ornaments with 
which, to use Mr. Poynter’s own words, hideous structures 
have been plastered over. We venture to assert that there 
is not an artist in the kingdom who could have prepared 
a design for the bridge to which Mr. Poynter takes special 
exception, which would at once comply with the conditions 
laid down for the guidance of the engineer, and at the 
same time give even tolerable satisfaction to his brother 
artists. What is really needed in the present day, as Mr. 
Poynter has himself reluctantly admitted, is the accept- 
ance by artists of the fact that we live under different 
conditions of climate, social intercourse, and available 
constructive materials from the men of classic times. 
True art is not founded on narrow and rigid 
principles. There is an art of the present growing up 
day by day around us; it is a very tender plant, 
and requires careful nursing, but it is certain that the 
plant is indigenous to the soil, and that with care it will 
flourish. Ne attempt to combine Greek, or Roman, or 
Gothic art with the exigencies of modern life, save in a 





limited way, can succeed. What the art of the future 
may be remains to be seen. Ry proper culture, it will 
possibly develope into something very noble, but it will 
cortalaly be utterly ruined unless men like Mr. Poynter, 
will accept the inevitable, and refrain from forcing on 
Englishmen what neither Greeks nor Romans could have 
succeeded in establishing, if they had had to work in iron 
and in Great Britain at the same time. 


NOXIOUS VAPOURS AND SMOKE, 


Ove of the first complaints made by an inhabitant of 
the country when coming into a large manufacturing town, 
relates to dirt and smoke. But dirt is not objecfonable 
in itself, rather it is a necessity. “ Dirt,” said an eminent 
politician, “is matter in the wrong place.” To parody 
this, we may say that smoke is carbon in the wrong place. 
The question then of ridding ourselves of the smoke 
nuisance resolves itself simply into, where is the right place 
for carbon? and how shall we keep it there? Carbon, as 
most of us are aware, is a widely diffused element, found 
more particularly in combination, as in the case of coal and 
chalk. In burning coal certain chemical changes occur, 
one of the principal being the combination of the carbon 
in the fuel with the oxygen in the atmosphere, formin 
two compounds popularly known as carbonic oxide an 
carbonic acid. Looking at a lump of coal with a practical 
end in view, we may say it is a “lump of work.” By 
certain ways we can obtain this work, or part of it, for our 
own use, and no one will deny that it pays best to get all 
the work we can. Now, in obtaining this work, we 
destroy the coal as coal; and to get all possible work, the 
result must be that every atom of carbon in the coal com- 
bines with two atoms of oxygen from the atmosphere, 
forming carbonic acid. If any part of the carbon com- 
bines with less oxygen we loss some of its stored up energy ; 
if any part does not combine at all, much more is this the 
case. Smoke is simply the carbon of the coal uncombined 
with any oxygen, so that we lose a definite quantity of 
work with every particle of soot that escapes ; but worse 
still, we use part of the stored up work of the other par- 
ticles which enter into combination, in removing a mass of 
soot from one place, generally a fireplace, to another, 
generally the surrounding land. The carbonic acid formed 
by the thorough combustion of carbon is deleterious to 
animal life but is necessary to vegetable life, for in the 
vegetable the compound is decomposed, and the carbon 
retained, thus storing up energy for future use, whilst the 
oxygen is given back to the atmosphere, restoring it to its 
normal state. Carbonic acid is frequently said to be 
poisonous, but using the word poison in the ordinary sense, 
as implying an active agent, it is not so. Like nitrogen, 


increase stringency from time to time with the sanction 
of Parliament. ‘All works giving off offensive gases should 
be under i ion from the time complaint is made, and 
any works giving off acid products might be under constant 
inspection. 





DOING IT QUICKLY. 

Some extraordinarily rapid passages across the Atlantic have 
been recently made by the steamships of “The White Star” 
line. The Britannic is really at this moment the fastest ocean 
steamer afloat, as will be seen from the following record of her 
recent voyages. Under the command of Captain Thompson, she 
has for four voyages in succession, steamed from Queenstown to 
New York, and vice versa, under eight days, maintaining a 
remarkable uniformity of speed. The following is the abstract 
in question —— 


OUTWARDS. HoMEWARDS. 


h. m.| Voyage 1876. 


Voyage 1876, d. dad. h. m. 
10—June.. .. - 7 16 36) 10—June., .. .. « 7 19 48 
1l..July oe F.30 BT) Bi—July. 2 acics.t me @ 
12—Aug. .. ... o 7 20 46) 12—Sepfe. .. . .. 7 22 5S 
13..Sept. 7 «17 37] 13—Oct... .. « « 7% 16 23 


Average .. .. 7 18 a| Average .. «. 7 20 2% 


On the four outward trips the Britannic ran a distance of 11,216 
nautical miles, being an average of 2804 per trip, which gives a 
speed of little over 15 knots per hour, or 360 knots per diem. 
Homewards she steamed 11,549 nautical miles, or 2887 per trip, 
equal to 15°32 knots per hour, or 367°68 per diem. We believe 
there is nothing on record to parallel this performance. It is 
fair to add that the success of the ship is in great part due to 
the efficiency of the four cylinder compound engines, fitted by 
Messrs. Maudslay and Field to the Britannic. These engines are 
of the overhead type, the high-pressure cylinder being above the 
low-pressure cylinder. 


CORPORATION GAS WORKS, 


Ir has long been a moot point whether Corporation gas and 
waterworks are as ably and economically managed as similar 
undertakings which are in the hands of private adventurers. 
The subject has often been discussed in all its bearings, and it 
appears to be the conviction of capitalists that companies 
manage better than Corporations, there being a unity of action 
and management, and an absence of extraneous considera- 
tions affecting the business which do not generally characterise 
the transactions of a corporate body. The point was again 
raised in an indirect manner at the half-yearly meeting of the 
Sheffield United Gaslight Company on Monday, the discussion 
having all the more local interest from the fact that a committee 
of the Town Council has just been appointed for the purpose of 
negotiating with the Waterworks Company for the purchase of 
their works, if they are willing to sell. Singularly enough, the 
chairman of the gas company was the person, as a newly-elected 
town councillor, to secure the appointment of this committee, 
so that his remarks at the gas company’s meeting have a some- 





it has no action, it simply keeps oxygen from entering the 
lungs, and the accumulation of matter which would other- 
wise be oxidised, kills. An excess of carbonic acid then 


in the atmosphere is injurious, inasmuch as it takes the | 


place of active oxygen. 
The aim of all furnaces should be completely to oxidise 


the carbon of the fuel. To do this we require oxygen in | 
the right place. Thus far science—the rest remains with | 


practical men. According to Dr. Angus Smith, who read 
a paper on the subject at the late Liverpool meeting of the 
Social Science Association, the combustion of smoke is very 
desirable, is easy of accomplishment, and is much wanted | 
for the benefit. of manufacturers, and the general commu- 
nity, “also of stokers, who, especially in sea vessels, are 
exposed to such slavery as ought not to be given by a 
nation that rejoices in putting down slavery.” A large 
part of the work is simple and might be carried out at | 
once. Some of the loss occasioned—for we prefer to look | 
at the question in the light of a great loss,—is obviated by | 
careful stoking, and by the use of machinery; and in some j 
few cases the smoke is consumed. Is it possible that prac- 
tical men are so blind to their own interests as to allow a | 
large percentage of their power to go out of their hands | 
because they will not bear the initial cost of alterations or 
of furnaces better adapted to get the whole power from 
the fuel than those which they use. 

The gases emanating from furnaces and from various 
manufactures require careful consideration. Some are hurt- 
ful, some are harmless. As we have seen, carbonic acid is 
kept from accumulation by a wise provision of nature. 
There is no other such grand cycle of combination and 
decomposition, rendering harmless other gaseous products. 
The progress of chemical manufactures, and the alkali 
manufacture pre-eminently, is intimately connected with 
the welfare of this country. Soap, glass, clean white linen, 
cotton, and writing paper, demand the existence of these 
works. If we are prepared to do without these articles 
of refinement and civilisation, we may easily reduce the 
evil. Taking the quantity of coal burnt annually as 
about 100 millions of tons, Dr. Smith said “suppose it con- 
tained 1 per cent. of volatilised sulphur, we have 3,000,000 
tons of the strongest sulphuric acid poured into the air, 
and most of it comes down on ourselves, and the 
land.” Near numerous chimneys the effect is very destruc- 
tive. Other and perhaps more dangerous gases are neces- 
sary products in various manufactures. A royal commis- 
sion, composed of Lord Aberdare, Lord Middleton, the 
Hon. Algernon Egerton, M.P., Admiral Hornby, Professor 
Abel, Professor Roscoe, and Mr, Stephenson, appointed to 
inquire into the effect produced by the noxious vapours 
and smoke emitted from chemical and other works upon 
the surrounding vegetation and the health of the people 
in various parts of Lancashire, has been sitting at Liver- 
pool, receiving evidence. The inquiry is being conducted 
7? and it remains to be seen what its result will 

The whole subject, however, of these gaseous pro- 
ducts is little understood, nor can any one say exactly what 
effects are produced. The actual effect on health of any 
particular gas is well known, but the atmosphere impreg- 
nated with these gases still carries abroad the germs of 
zymotic disease. In some cases the evil effects of one gas 
may be neutralised by contact with another gas diffused in 
the air. At all events, many persons will agree with the 
conclusions given in Dr. Smith’s paper, that it is not 
advisable to wait long for legislation, and that power 


what unusual interest attached to them. After mentioning 
that the half-year's profit was £25,658, of which £3504 
remained for the reserve fund after the payment of divi- 
dends, the chairman — Mr. F. Mappin — said that he had 
been much struck with the prospects of the Manchester Corpora- 
tion, which possessed the gas works of that city ; that corpo- 
ration was now called upon to make extensions of a magnitude 
never known before, and was about to take the most important 
step ever taken in the “gas world.” They had obtained three 
sets of designs, one of which was estimated to cost £618,000 ; 
a second, £750,000; and a third, £830,000. They had selected 
the second, that of Magnall and Co., Manchester. But he 
thought this was an enormous outlay for any corporation to 
make, and he did not think it was a wise and proper policy for 
the Manchester Corporation to tax the gas consumers to the 
extent they were doing, at the same time freeing large rate- 
payers, who might not use great quantities of gas. The present 


| price of gas in Manchester was even now 3s, 6d. per 1000ft, 
| These remarks, judging from the local reports, appear to have 


been taken in good part by the contented shareholders present, 
who doubtless were satisfied to be as they are, provided that 
10 per cent. dividend be always forthcoming. Mr. Mappin’s 
remarks were undoubtedly worthy of consideration, he being, 
we understand, a director of the Midland Railway Company, 
and a gentleman of great business experience. We think, how- * 
ever, that as he entertains such views of corporation manage- 
ment, it is hardly consistent to head a movement for the acqui- 
sition of the local water works by the corporation of his own 
town. 


MINERAL OIL, 


TuE mineral oil of the United States has just experienced a 
rapid rise in price. Thereby fortunes have literally been made 
in aday. It would seem to be almost a necessity of the mineral 
oil business that it should be characterised by those rapid varia- 
tions which make or mar men in a few hours. Whether in the 
end a country which furnishes such inducements to trade 
gambling is more enriched than impoverished by its possessions 
of this class is perhaps open to difference of opinion. Meanwhile 
the rise of which we now speak would seem to be justified upon 
the ordinary principles of trading. There had been expectations 
that additional sources of supply would be developed to an 
immense extent ; simultaneously a general opinion grew up that 
the stocks throughout the New and the Old World were of con- 
siderable magnitude. Of this the natural result in America 
was that prices fell headlong. By-and-bye the prospecting in 
the promising regions turned out a failure; at the same time the 
proofs were forthcoming that the accumulated stocks had been 
overestimated. The combined effect was instantly to send up 
prices ; and the American heart, which delights itself in sudden 
changes, was gladdened. To this rapid upspringing in the 
mineral oil trade is in no little part due the recent manifes- 
tation of the improvement in the iron and kindred trades of the 
States. Americans may hope that the improvement, such as it 
is, in the United States metal trades will not remain dependent 
upon the prosperity of the oil trade there, since that prosperity 
would seem in its turn to be dependent upon the great source 
of supply being confined to the New World. In this connection 
it is significant that an American speculator who has been 
“ prospecting” for oil in the valley of the Volga, having found 
it, has taken upon lease no less than 350,000 acres of land there. 
He has begun to work the land, and promises to sell the 
resultant petroleum at 30 per cent. under the prices of the 
petroleum imported from America. Nor are American oilmen 
alone concerned in what their countryman is doing in the Russian 
valley indicated. The exporters of English coal to Russia are 
reasonably interested in it; for the oil, after being tried as fuel 
on board some of the Czar’s steamers now in the Volga, is said 
“to have given satisfaction to the engineers.” Already West- 
phalian coal is being pushed into St. Petersburg and the North 
of Russia, If German coal and indigenous oil should get into 





should be given to the Local Government Board to 


» use in Russia, at the same time that the native fuel resources of 
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that empire are being fast devel the English coal trade, like 
tine: Magis statl cult toads aii fetile, Will towh bs abt dite ta 
amongst things of the past. What next, and next? 








LEGAL INTELLIGENCE. 


Before Mr. Justice Freup, Vacation Judge. 


ROLLER SKATING Company, LimrrTEeD, v, Ruy, WINTER GARDEN 
ComPANY, LIMITeD.—HARROGATE SKATING RINK COMPANY, 
» v Dawson. 


THESE two actions, which have been brought by Mr. Plimpton and 
his licensees against alleged infringers of Mr. Phim ton’s patent for 
roller skates, came before the vacation judge on Wednesday in last 
week upon motions to restrain the respective defendants from 
Lo | the skates complained of until the trial of the actions. The 
Rhyl Winter Garden Company, the defendants in the first of 
these actions, had been using two skates of different i rig upon 
their rink, the Royal Rink skate and the Lowry skate, both of 
which were alleged to be infringements, In the second case the 
Lowry skate red alone, e Royal Rink, or in other words, 
Smith and Starley’s skate, hasin common with the Plimpton skate 
the canting footstand. Instead of the inclined axis, the followin 
arrangement is used. The roller axle is connected with a vertica! 
perch pin, by means of a ball-and-socket joint. A spring which is 
capable of being tightened or loosened by a hand nut presses on 
the axle, and tends to preserve it in a position transverse to the 
longitudinal axis, the normal position in fact, and that in 
which the skate if moving will proceed in a straight line. 
The axle is further connected to the underside of the 
footstand by inclined and jointed “pusher” pins. Accordingly, 
when the footstand is depressed to either side the axles are forced 
to converge on the side of depression by the action of the pusher 
pins and against the pressure of the spring, which, when the cause 
of depression is removed, restores the axles to their normal posi- 
tion. The Lowry skate, on the other hand, does not depend on a 
canting footstand for the means of causing the roller axles to 
converge. The footstand is immovable, but by reason of the 
shape of its upper surface the foot itself is pti, Fo of a rocking 
motion, and when so rocking it presses upon a stud on one side or 
other of the skate. These studs form the extremities of a bar 
passing transversely under the footstand, and this bar by means of 
a kind of tiller steers the wheel axles.* 

There appeared as counsel for the plaintiffs in both actions, Mr. 
Aston, Q.C., Mr. WALLER, Q.C., and Mr. Lawson, while Mr. 
HEMMING, Q.C., and Mr. Miuar appeared for the Rhyl Company, 
and Mr, WHITEHORNE for Mr. Dawson. 

For the plaintiff it was argued that although apparently very 
different, the skates complained of were in reality mere colourable 
evasions of Mr. Plimpton’s rights, and that in fact the inclined 
axis, which is the basis of that gentleman’s invention, was virtually 
present in both cases. In support of this argument, the evidence 
of Mr. Imray was read, from which it appeared that the two skates 
might, by trifling alteration, be converted into Plimpton skates. 
The affidavit was accompanied by models illustrative of these 
alterations, in all of which it was attempted to prove the existence 
of the virtual inclined axis by the insertion of a pin, round which 
the roller axle should work successfully.. In the case of the Royal 
Rink skate, this pin was inserted through the centre of the ball- 
and-socket joint. Mr. Imray was cross-examined at some length 
by Mr. Hemming, with the view to prove that whereas in the 
Plimpton skate the inclined axis is always situated in a plane at 
right angles to the plane of the tealebnd in the other skates the 
axis round which the wheel axle moved was continually placing 
itself in a different plane, and in fact was never more than 
instantaneously in the plane at right angles to the footstand 





THE HELL GATE EXPLOSION. 


THE works undertaken by the United States Government for 
the improvement of New York Harbour have been continued at 
irregular intervals since 1848, when Lieutenants Davis and Porter, 
of the United States Navy, made an examination of the narrow 
channel known as Hell Gate, leading from Long Island Sound to 
the East River. The narrow channel between Long Island and 
Ward’s Island was rendered very dangerous by Hallett’s Point 
Reef, that projected out into the river some three hundred feet, 
and caused the tide coming in from the Sound to be thrown over 
against an opposing rock known as the Gridiron. Besides these 
rocks there were the Pot Rock, the Frying Pan Rock, and Way’s 
Reef. These were blasted in 1851 and 1852, by exploding cans of 

wder laid on their surface, 284 of these charges, containin; 

,231 lb. of powder, were exploded upon the Pot Rock, an 
removed about 10ft. of it. 240 charges containing 28,000 lb. of 

wder were exploded on Frying Pan Rock and Way’s Reef. 
Ra 1852, nothing was done until 1866, when Major-General John 
Newton was assigned the duty of making an examination of the 
obstruction at this point, and was instructed to prepare plans and 
estimates for the works necessary to remove them. He submitted 
several plans, a prominent feature in each of which was the removal, 
by submarine works, of the Hallet’s Point Reef. In 1869, Congress 
made the first appropriation for carrying out these plans, and 
General Newton was placed in charge of what have since been 
known as the Hell Gate improvements. The following brief record 
of the progress of these works has been published in some of the 
city papers : 

‘For operating on rock in mid-channel a steam-drilling cupola 
scow was constructed. It had a well hole in it 32ft. in diameter, 
through which twenty-one drills could be worked. This scow was 
first used on Diamond Reef in the same year. Holes were drilled 
in the rock and charged with nitro-glycerine, which was found to 
be most efficient. In 1871, operations were begun with the scow 
on Coenties Reef, which in 1873 was ay te: y broken > In 
1872, the scow was moved to Frying Pan Rock, and a number of 
blasts were made. 

“In August 1869, the work at Hallett’s Point was begun, A 
cofferdam in the form of an irregular pentagon, whose greatest 
diameter was 140ft., was erected on the shore, and a shaft 105ft. 
by 95ft. in diameter was opened. In June, 1870, the funds 
appropriated for the improvement having been exhausted, the 
work on the shaft was suspended. At that time 484 cubic yards 
of rock had been taken out, at a cost of 5 dols. 75 cents per yard. 
In the latter part of July operations were resumed, and the shaft 
was sunk to a depth of 33ft. below mean low water. Ten diverging 
tunnels were then ied, and opened to distances varying 
from 51ft. to 126ft, As these were sufficiently advanced concen- 
tric galleries were excavated. The amount of rock taken out during 
the year was 8306 cubic yards, the drilling being all done by hand. 
In 1871 the work was pushed on more rapidly, steam drills having 
been introduced. The number of feet of tunnel driven during the 
year was 1653, and of transverse galleries, 653°75. The quantity 
of rock removed was 8293 cubic yards. In November, 1873, 
— were again suspended for want of funds. At the end 
of the fiscal year, June 30, 1874, work having been carried on for 
four and a-half months only, 896 lineal feet of tunnels were 
opened and 4648 cubic feet of rock taken out. The total length of 
tunnels and galleries then amounted to 6780ft.” 

The headings were driven radially from the large shaft out under 
the sea, and as an accurate survey had been made, in 1871, of the 
bottom of the river, the inclination of the heading was varied, so 
as to have from 6ft. to 15ft. of rock between the excavation and 














Evidence was also brought by the defendants in the shape 
of the affidavits of Mr. Mather, of Messrs, Mather and Platt, 
Mr. Widdowson of Manchester, Prof. Shelley of King’s College, 
Mr. Lake, and others, but no one of these witnesses went sufli- 
ciently into detail to meet the points raised by Mr. Imray. The 
argument for the defendants also raised the question whether Mr. 
Plimpton could be considered to claim more than the one form of 
—e described by him, and all colourable imitations, a point 
which has never yet been decided, and in both cases it was strenu- 
ously contended that the skates complained of were not open to 
objection as mere evasions. It was admitted that all three skates 
before the court produced identical results, but the mode of pro- 
ducing the results was, it was submitted, substantially different 
ineach. The hearing of the two motions occupied almost the 
whole of the day. ' 

The learned JuDGE took time to consider his decision, and desired 
to be furnished with shorthand writers’ notes of the judgment of 
the Master of the Rolls in the case of the Wilson skate, decided 
immediately before the vacation, and reported in this journal. On 
Tuesday last he expressed himself to be of opinion that the skates 
of the defendants bore a sufficient resemblance to that of the plain- 
tiff’s to justify the motions, and as Mr. Plimpton could give a very 
good undertaking as todamages in case it should be shown at the 
hearing that the injunctions should not have been granted, there 
would be the usual interim orders in both cases. Upon this view 
of the cases it was, of course, unnecessary to express any opinion 
as to the validity or the reverse of any general claim by Mr. 
Plimpton, 








AFTER an examination of the damage sustained by the Alex- 
andra, at Chatham, the Admiralty authorities have come to the 
conclusion that the vessel may be ready for her trial trip next 
Monday. 

THAMES VALLEY Drarnacr.—At a meeting of the Richmond 
Select Vestry on Tuesday, Colonel Ponsonby Cox, Local Govern- 
ment Board inspector, wrote :—‘‘ An application having been made 
to form bya provisional order under Section 279 of the Public Health 
Act, 1875, a united district consisting of the districts or parts of 
districts under the jurisdiction of the following local authorities, 
viz. :—Urban Sanitary Authorities—Town Council of Kingston, 
Improvement Commissioners of Kingston, Improvement Commis- 
sioners of Richmond, Local Board of Brentford, Local Board of 
Heston and Isleworth, Local Board of East Molesey, Local Board 
of Ham Common, Local Board of Hampton Wick, al Board of 
New Malden, Local Board of Twickenham, Rural Sanitary 
Authorities of the Kingston Union, and the Richmond Union— 
for the purpose of the main sewerage for the united districts, I 
have received instructions to place myself in communication with 
the several authorities interested, with the view to obtain certain 
information for the Local Government Board relative to the pro- 
posal. It has been suggested that it would be of advantage if, as 
@ preliminary step, a conference of members of the several 
authorities were held at which the question of combination might 
be discussed. I accordingly venture to ask the Improvement 
Commissioners of Richmond to appoint, say, three of its members 
to meet members of the other authorities mentioned in the 
application at a conference to be holden at the Surveyors’ Institu- 
tion, Great George-street, Westminster, on Tuesday, October 24, 
1876, at eleven a.m.” Messrs. Burt, Gascoyne, and Sims were 
appointed as a deputation to attend the conference. Mr. Nelson, 
city solicitor, and chairman of the Hampton Wick Local Board, 
wrote that he was informed before the al Government Board 
could make an order for a united drainage district, that formal 
evidence must be laid before them to justify such an order—i.e., a 
plan which such united district could adopt if formed. He had 
therefore made arrangements that such evidence should be given, 
and the necessary plan prepared for the moderate sum of £125, As 
Hampton Wick could not so heavy an expenditure, he asked 
the vestry to contribute £50 towards it. The matter was referred 
to aco to confer with Mr. Nelson, 


* In another form of the skate, straj t 
end of a lever under the footstand, Pee Fenn the fa0t act on the 





the bottom of the water. It is said that more than 16,000 sound- 
ings were made, in obtaining the data for the maps and models, 
which guided the subsequent work. When the pillars between the 
headings became too thick they were split by another heading, and 
galleries or cross cuts were driven through the pillars, still further 
reducing them, till finally they assumed the dimensions shown 
onthe plan. The following table gives the dimensions of the main 


























headings : 
Height of Width of 
Number of Heading. opening at thejopening at “a = a 
shaft. hate: oot ee 
No. Feet. Feet. Feet. 
» "age au 22 9 | 296 
2 21 10 | 186 
a 22 ll | 200 
a. 22 11 195 
Bove 20 ll | 191 
6 ‘ 19 9 124 
7 19 ll | 231 
8 . 19 12 214 
9 7 13 226 
10 13 10 | 800 











The total length of headings was 4857ft., and the circular 
galleries or cross cuts, 2568ft., or a total of 7425ft. The amount 
of rock taken out was 47,461 cubic yards. The cubic contents of 
rock contained in the reef above the depth of 26ft. at mean low 
water amounted to 51,000 yards. The greatest possible care had to 
be taken in driving the headings so as not to get too near the river 
bottom, or not to shatter the roof of the rock by too heavy shots. 
In only one case, we believe, was the roof endangered, and there 
a wall had to be built to support it. When we consider the nature 
of the rock, which is hard, tough, foliated, hornblende gneiss, con- 
taining a variable inclination of the bed, and numerous quartz veins, 
the difficulty of the work, and the skill and ceaseless care shown 
in its successful completion will be appreciated, and every engineer 
will be ready to accord to General Newton, and his able assistants, 
the credit they have so well earned, and which they are now 
receiving. 

The explosives used in making the excavations were nitro- 
glycerine, several of its compounds, and common black powder, 
After the excavation was a the work of preparing for the 
final blast was commenced, e scale of our maps is too small to 
permit us to show the different holes that were driven and their 
direction, as is done on the original, from which we reduce. 

The following report, made to General Newton by Captain 
Mercur, the day before the explosion, gives, in a few lines, the 
important details ; 

Government Works at Hallett’s Point, Astoria, 
September 23, 1876. 

General,—The following are the numbers and weight which you desire 

me to give you, viz: 


Pounds, 
Dynamite in tin cartridges 4 60 400 24,812 
Dynamite in paper cartridges .. .. .. « 1,164 
Dynamite in priming cartridges oe 2,925 
Totaldynamite .. .. 28,901 

Rendrock in tin cartridges Pray 9,0614 
Vulcan powder in paper cartridges .. * 14,244 





Total chargein mine .. ., .. +s «+ «+ 52,206} 
Total number of tin cartridges... .. «2 os «+ oe 


Total number of brass primers.. .. 8,680 
Total number of holes with primers - 98,645 
Number of iron pipes .. .. «2 «2 «se ee on 35 
Number of holes charged and not primed .. . 782 
Total number of holes and pi ome ie: - 4,462 
Number of feet of connecting wire, about .. 100,000 
Number of feet of leading wire... .. .. ee «+ «+ 120, 
The number of cells in the priming battery is 960, consisting of 12 


batteries of 40 cells cach, 4 batteries of 43 cells each, and 7 batteries of 44 


cells each. 
Distance from bag m8 a See ae ee, 3 x 
AMES MERcuR, 
” Capt. Engineers, U.S.A, 


The holes were from 2in, to 3in, in diameter, and had an average 





depth of about 9ft. They occurred from 6ft. to 1Oft. a The 
explosives used in each particular hole were determined by a con- 
sideration of the rock, and work to be done. The holes were 
usually with three cartridges, and over them the primer of 
dynamite, which was exploded by fulminate of cng ignited 
by electricity in the manner, As the works were filled with 
water no tamping was required ; indeed the cartridges or primers 
rojected, in many cases, from the holes. A large number of 
tase were exploded simply by the concussion of the neighbouring 
charges, and not directly by primers. 

Numerous explosives were at different times tested on the work, 
and preference seems finally to have been given to rendrock and 
vulean powders, both of which arecompounds of nitro-glycerine. 
It is not, of course, claimed for either of these thetit is as powerful 
as the pure liquid explosive, for it required nearly 10 ounces to do 
the work formerly done with 8 ounces of nitro-glycerine, but the 
cost was less, and there are some inconveniences attending the use 
of a liquid explosive, that do not occur in using those solid com:- 
pounds of nitro-glycerine. F 

The headings were driven in the usual manner—the first drill- 
holes being inclined so as to lift out a cone of rock from the 
centre of the heading, the other holes were grouped around these 
to blow the balance of the section out, ‘ 

Previous to 1872 the drilling was done by hand ; since that time 
almost all was done with Burleigh rock drills, and the Rand drill, 
which is spoken of in flattering terms by the officers in charge, 
The average p’ ss of the work for twelve months, by six Bur- 
leigh drills, was lineal feet of heading per month. Each shift 
of eight hours drilled, on the average, 30ft. of holes with each 
machine. The diamond drill was also used to some extent, princi- 

ally for exploring the rock ahead of the work, but for ordinary 
acbetae the varying hardness and inclination of the rocks was 
unfavourable to it, especially where inclined veins of white quartz 
were encountered, The work of drilling was contracted for at so 
much per foot. The cost of drilling with the Burleigh drill 
was found to be, on an average, 36 to 37 cents per foot, this in- 
cluding repairs, &c. Hand-drilling cost about 95 cents per 
foot. 

Without giving any figures as representing the actual cost of 
removing the rock, we can give the percentage of each item of the 





cost as follows :— 

DS ee nS ee 46°00 
Transporting rock to shaft .. 17°00 
pt ere er eee 3°28 
Dumping .. An” GAL eh, Wen ad. em. gh, om 2°03 
POMpiNg 1. cc cs ce ce co cs ce co ee 10°37 
Incidental .. ° . 21°32 

Total -. 100°00 


The explosion of the mine was effected by 66 batteries, contain- 
ing in all 960 cells, .Each of the groups of holes had its own 
battery, of from 40 to 44 cells. This had sufficient intensity to 
ignite about 160 primers. To obtain the simultaneous explosion of 
all the holes, the wires were held on a cross-bar, forming a circuit 
closer. On lowering the bar, the brass points to which the wires 
were attached plunged into small cups filled with mercury, and 
which were connected with the second set of wires from the 
primers. The closing of the circuit was effected by firing—by 
electricity also—a small torpedo, which held the cross-bar or plate 
up, so that the brass wires were held out of the mercury. When 
this torpedo was fired the bar fell, and the circuit was ore 

Everything having been in readiness, at 2.50 bom on Sunday, 
the 24th inst., the key which made the circuit of the torpedo was 
touched by the little three year old daughter of General Newton, 
and the famous mine was instantly fired. The water over the 
entire extent of the ground, shown on our plan of the works, rose 
in a beautiful white sheet to an almost uniform height of about 
50ft.; as it reached its highest point there shot up through it 
pieces of rock, and broken timber from the coffer-dam, which went 
somewhat higher, though probably none of them attained a height 
of over 75ft, The sight was quite impressive, but the moderate 
height to which the water was thrown, was disappointing to those 
who, not having had experience in blasting, and not understand- 
ing how closely the charges can be proportioned to the work they 
have to do, expected to see, feel, and hear, something like a mighty 
volcano in active eruption. Those on the water, at a distance not 
exceeding a quarter of a mile, did not perceive the least shock, and 
but a slight report ; even the glass in the houses standing within a 
few feet of the shaft was not broken, and but a very slight vibra- 
tion was felt throughout the cities of New York and Brooklyn. 

Subsequent soundings show that the rock was completely shat- 
tered, and the bed of the river is already considerably lowered even 
before removing any of the débris, which will all eventually be 
dredged up. Nothing could be a more convincing proof of the skill 
and care with which the whole work was executed by General 
Newton, than the accuracy with which he proportioned the 
charges to the werk to be done. The following is the formula 
adopted for determining the charge of dynamite. It is based upon 
the well-known fact that the charges required in blasting are 
about proportional to the cubes of the lines of the least resistance. 
From this was deduced the formula 

L*X 038 x ‘75=pounds of dynamite in charges. 

Where L = line of least resistance in feet, i.¢., the least distance 
from the lower portion of the hole to the surface of the rock and 
‘038 = the experimental numerical co-efficient, representing the 
weight in pounds, avoirdupois, of nitro-glycerine, necessary to 
blast out, in this rock, a hole whose line of least resistance is one 
foot. The weight in pounds of nitro glycerine required, multi- 
plied by ‘75, gives the weight, in pounds, of dynamite, the 
strength of dynamite being taken as 75 percent, that of liquid 
nitro-glycerine. 

The co-efficient ‘038 is for the average of the rock met with 
here ; it would, of course, be different for different kinds of rock. 
The remarkable confirmation of the accuracy of this formula must 
have been very gratifying to the gentlemen who had charge of the 
work, as it was satisfactory to the citizens of the neighbouring 
cities. 

In conclusion, we simply add the amounts of the several appro- 
priations made by Congress for the improvement of the East river, 
in which work these Hell Gate excavations were the most im- 
portant item :— 











Dols. 
1868 Pee 85,000 
1869 ed 180,000 
1870 «08 oe 250,000 
1871 ° ¢e 225,000 
1872 « “ 225,000 
1873 . 225,000 
1874 ee oe 250,000 
1675 is ce ce ce oe as oe 0s ee . 250,000 
r WTS sc ce ce 08 ce ce oe ee ve . 250,000 
i ae ee ee a ee ee er ee 

Of this amount there was expended up to August Ist, 
eR ee ere Pa re ree ae tar wa 

The total estimated cost of leting the East River 
and Hell Gate improvementsis .. .. «. + 5,189,120 


‘The occurrence of the final explosion on Sunday was, as General 
Newton has clearly explained, a matter not deliberately 
planned, but forced upon him by delays in furnishing the explo- 
sives, for which he was not responsible. The hasty protests of the 
Sabbath Committee and of some other gentlemen were, therefore, 
entirely uncalled for, and tended only to render a good cause 
ridiculous. The risk that would have attended any delay in firing 
the mine, when it was orice ready, a justified General Newton 
in his action,— The Engineering and Mining Journal, 








YESTERDAY morning an addition was made to the a navy 
by the launching of the corvette Bacchante at Portsmouth. The 
vessel is iron cased with wood, and will carry sixteen guns, She 
is 317ft. long, 45ft. broad, and her displacement is 4010 tons, with 
8 nominal horse-power, of 700, : 











280 


Ocr. 20, 1876. 
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IMPORTANCE OF HYDRO-GEOLOGICAL SUR- 
VEYS FROM A SANITARY POINT OF VIEW.* 
By Batpwin Laruam, C.E., M.inst. C.E, F.G.S., F.M.S., &. 

Ir is now generally admitted that all supplies of water are due 
to rainfall; a portion of the rain percolates into the earth and 
forms a subterranean store, which is almost in universal requisition 
to supply the wants of man. The amount of rain that percolates 
into earth depends, in a great measure, upon the geological 
character and physical outline of the district. The experiments of 
Dalton, Dickenson Evans, Greaves, Lawes, and Gilbert show that 
the percolation varies in different years, and at different periods of 
each year, the replenishment of the store of underground water 
usually taking place in the winter months, and the exhaustion of 
the store in the sumiher and autumn months. The amount of 
water stored in the earth, other things being proportional, is equal 
to the volume of the strata, or the thickness of the beds. There 
are, however, other matters which affect the gg of water 
percolating, such as the extent and nature of the outcrop of the 
strata receiving the rainfall, the volume of the strata, the litho- 
logical character, and the free communication between different 
ne J Professor Prestwich states, in his work upon the “ Water- 

ing Strata of London,” that “ Oolites, limestones, some sand- 
stones, &c., instead of holding definite quantities of water in 
proportion to their masses, will hold indefinite quantities propor- 
tional only to the number and magnitude of the crevices and 
fissures by which they are traversed, and the water so held will not 
pass indifferently in any direction, but must follow the irregular 
and uncertain channels presented by those joints and fissures.” 
The late Very Reverend Dr. Buckland poin' out that the water 
held in store by the earth did not, as a rule, maintain a horizontal 
level, but that its surface possessed a considerable fall in particular 
directions corresponding to the points of discharge of springs. 

The fall of the water line having been established, it is not diffi- 
cult to perceive that, where a considerable difference in surface 
level of subterranean water is discernible, this water must be 
moving in the direction of its outfall or natural vent. Water level, 
therefore, in subterranean strata, means the line drawn from the 
highest point at which it accumulates to the lowest or point of 
vent. Most geological strata in a natural state may be considered 
to be full to the level of the sea ; beyond this there is an extensive 
store of water above this level, rising, in many districts, to a con- 
siderable altitude. The inclined surface of this water is the measure 
of resistance to the movement of the water in its passage, or, in 
other words, it is the measure of the element of friction and 
molecular attraction which interferes with the free discharge of 
the water, so that the water is retained in its subterranean reser- 
voirs and but slowly delivered from them, the — of the 
discharge of this underground water depending on the porosity of 
the strata, and the size and extent of the ducts which convey it to 
its natural point of outfall. 

These subterranean currents, although hidden from view, obey 
the same laws with reference to their flow as streams which move 
on the surface of the earth ; elevations, faults, and artificial works 
may interfere with their flow. The late Very Rev. Dr. Buckland 
observed that the elevation of the subterranean water between the 
town of Watford and the highest spring that issued from the 
neighbouring chalk hills was 300ft. in a distance of 14 miles. In 
1842 the Rev. James Clutterbuck made a communication to the 
Institution of Civil Engineers, in which it was stated that the 
replenishment of the chalk north of London usually occurred 
between December and March, and that the water accumulates in 
the chalk proportionately as the point of observation is removed 
from the river or natural vent of the water, and that the water in 
the chalk when full falls between April and November, the varia- 
tion in level in the upper chalk exceeding 50ft. In 1843 he further 





stated, at a meeting at the Institution of Civil Engineers, in 
reference to falls of water in the chalk :—‘‘ It is then shown that a 
line drawn from a point three miles south of the Colne, at the 
level of that river, or 170ft. above Trinity high-water mark, at 
mean tide level in the Thames below London Bridge (a dip of 180ft. | 
in 14 miles. or an average inclination of 13ft. per mile), cut the 
water level at the point whence it is drawn at Hendon Union | 
Workhouse, and at Cricklewood between that place and Kilburn, 
whence it may be inferred that up to this point there is no apparent 
trace of a depression of level caused by the exhaustion of water 
under London” In a communication from Mr. John Evans, 
F.R.S., to the Institution of Civil Engineers in 1861, it is stated :— 
“The inclination at which water would stand in the middle chalk 
north of London was, under ordinary circumstances, at least 
13ft. Gin. to the mile, which was proved by the streams generally 
running at about that slope. It was evident that if water could 
s through the chalk with that inclination it would find its way 
y some underground passage instead of by the streams. In its | 
lower beds the chalk was of a nature to increase the friction, and | 
it would be found that in the neighbourhood of Berkhampstead | 
the water stood at an inclination of about 19ft. Gin. to the mile, and | 
insome parts of Kent and elsewhere at as much as 40ft. to the mile.” | 
Professor Prestwich, in his work on ‘‘ The Water-bearing Strata of | 
London,” states that the fall of water in the tertiary beds is about 
5ft. per mile at Garrett, and 4ft. per mile at Waltham Abbey, 
while the well of Grenille, in the lower greensand, indicated a fall 
of 2ft. per mile. 

The results of a hydro-geological survey, made by the author, of 
the neighbourhood south of Croydon, show that there is consider- 
able variation in the fall of the subterranean water. . 

Table showing the Rate of Fall of the Water in the Chalk within the 
Drainage area of the River Wandle, 





Locality. Remarks. 


Fall of surface 


~ Distance in 
miles. 
of water in 
feet per mile. 








Measurement in a 





Between mouth of Bourne Culvert at | u 

Croydon and well in brickfield, Sels- > |1°43 19°4 straight line from 

aoe ee ee ee | point to point. 
Between well, Selsdon-road, near nore 1°77 43°3 | Do. 

way at Croydon and Selsdon Park .. | ‘ 
From Croham Farm to pegreges “$5 20°6 | Do. 

Crohemm  .. ce ce oe oe oe oe a { 
From Limekilns to the Ballards .. .. "60 27°2 | Do. 
Brighton-road Valley, south of Croy- 

don. From mouth of Bourne Culvert { |) .9)' 99-3 | Do 

at Croydon to Haling Lime Works,{| "| , 

B eg 2 | ° 
Brighton-road Valley. m ing} | .» . 

me Works to Caterham Junction .. | a stil Do. 

Brighton-read Valley. From Caterham ) | | 

Junction to Red Lion, Smitham } 1°51, 11°1 Do. 
Brighton-roa Valley, ween “2 , 

Lion and Star Inn, Hooley... .. .. } 85 49°S Do. 
Brighton-road Valley, between Star 

Inn, Hovley, and Harpsoak Cottage, (5.49 7-95, | Do. 

Merstham, near limit of drainage 2 | : 
Caterham Valley, between Caterham } |,. ; 

Junction and Rose and Crown Inn .. } 2°00, 41°0 Do. 
Caterham Valley. From Rose and) j,. , 

Crown Inn to Well —, ans jt°10, 29°6 Do. 
Caterham Valley. From Well Farm to; ,. “— 

Cambrian House, south of Caterham } 1°56 13-0 a 

| 93-8 This is from upper 


ham, to Godstone Upper Green Sand- 


stone Quarri 


sprig. green sand into 


the chalk. 
ing table probably gives the greatest fall of the water, 
were tal at a period when the chalk was full. In 


From Cambrian House, south of sr | 
1 





The f 
as the leve 








eee * British Assosiation. 





all cases the fall of subterranean water d as the exhausti 
The following table shows the height to 
which the water has risen in the Godstone Stone Quarries from 
1843 to 1876, together with the period of the year when the 
highest water was reached. 


Table showing the Height to which Water has Risen in the Godstone 
Stone Quarries (Upper Greensand), together with the Date in each 
Year when the Highest Maximum Water Level was reached. 




















4,2 ¢ 
Hisse & 
2 23 s 
Month of 335 aed 
Year, | Monthof | s3o iSee8 9 Remarks, 
yer. | Ss |psace 
s 
ARS 238 Ey 
1843 | June. 28 456°19 
1844 | May .. 2 465° 
3845 | April 15 452°13 
1846 > 18 459° 56 
1847 arch 19 456°91 
1848 | May .. 18 461°39 
1849 | March 19 466°09 
1850 | June.. 7 451°9 
1851 | May.. ..| 12 458° 25 
1°52 | November.) 26 461°87 | Flow of Bourne. 
1853 | January ..| 31 467°45 | Copious flow of Bourne. 
1854 | February 10 462°75 
1855 | March ©. | 6 439°81 
1856 | May .. 2 443°36 
1857 | March 10 450°01 
1859 | December u 446°32 
1860 | July .. 23 455°41 | Moderate flow of Bourne in Cater 
1861| April ..| 3 465°00 Mn 
1862 | May .. |; 2 456°02 
1863 | March we! 452°8 
1864 | April 16 437°85 
1865 | February 14 438-22 
1866 | March 17 462°31 | Copious flow of Bourne. 
1867 | April os 20 454°96 
1873 | April... 1 452°89 | Moderate flow of Bourne reached 
Croydon, 
1874 | May .. 4 436°S1 | 
1875 April 12 436°81 | . 
1876 | April 20 443°12 | Small Bourne in Caterham Valley. 





burial grounds stood above the places afflicted. In the Seventh 
‘Report of the State Board of Health of Massachusetts an “aap 
of drai from a cemetery affecting health is given :—‘‘ That 
mentioned by Pietra Santa, of the villages of Rolendella and 
Bollita, in Italy. The cemeteries of these villages were at the 
summit of a wooded hill, ata considerable distance from the houses, 
The sprivg from which water was obtained was at the foot of the 
and ultimately the water became highly contaminated. A 
severe epidemic which recently visited these villages was ascribed 
to the use of this impure water. A similar case occurred during 
the past year at Barbary, as an incident of the plague which has 
recently visited that country. The people of ace i lived 
in excavations in rocks, getting their water supply from wells into 
which water had run from the cemetery where bodies were covered 
only a foot deep with gravel. Those only who drank this impure 
water were attacked with plague.” So important is this matter 
ered in some countries, as to the contamination of drinkin 
water by proximity to cemeteries, that regulations have been lai 
down as to the distance from which they shall be from inhabited 
districts. ‘‘In Italy no well is allowed to be sunk within one 
hundred yards of any cemetery, and double this distance is required 
in France and Austria. This is called the ‘ protective distance,” 
but has, in some cases, been thought to be too small. The Hygienic 
Council at Brussels in 1852 decided that a distance of 400 fs was 
rotective, but even this distance has been ti ived to 
inadequate.” In Prussia no cemetery is allowed within 500 | pase] 
of any dwelling. At Lausen, on the railway between Base and 
Olter, the morbific matter of disease was carried a distance of two 
miles through a hill to the village on the opposite side, as recorded 
in the Fifteenth Annual Keport of the Army Medical Officer. This 
latter village, however, was below the point at which the infectious 
matter was carried, but on the direct line of flow of the subterranean 
water, as was subsequently proved by experiment. The safe dis- 
tance with regard to the influence of cemeteries and other sources 
ef contamination on the water of wells will depend upon the 
position of the point of pollution with reference to the water 
supply. A well situated a few yards above a cemetery with regard 
to the flow of the water may be perfectly safe, whereas one 
located below a cemetery, on the direct line of flow, present expe- 
rience shows that no reasonable distance can be said to be a safe 
limit. So long since as 1827, it was shown by Professor Liebig 
that nitrates existed in twelve wells in the town of Giessen, but 
none was found in wells two or three hundred yards from the 
town. The direction of the flow was not given in this case. 








A hydro-geological survey of Kast Dereham, Norfolk, made by the 
author wken prospecting for the site of water-works, shows thatin the 
case of wells sunk in the boulder clay overlying the chalk, the level 
of the surface of the subterranean water varies in the town from 
2ft. per mile in the flat table land to 100ft. per mile in the valleys. 
The movement of the subterranean water appears to have.been 
known even in classic times. We find it recorded that in the 
war between Cesar and Pompey, when at Petra, Pompey suffered 
very much, They could get no water on the rock, and when he 
attempted to sink wells Cwsar so perverted the water-courses that 
the wells gave no water. Cuzsar tells us that he even dammed up 
the streams, making little lakes to hold it, so that it should not 
trickle down in its underground courses to the comfort of his 
enemies, 

No question can be of more importance, from a sanitary point of 
view, than that of the supply of wholesome water. It is known 
that water does not in itself change in character, but it becomes 
noxious as it is made the vehicle for conveying injurious matter. 
Hippocrates appears to have been aware of the importance of pure 
water, and, moreover, of the best places for its selection, or as it 
has been stated “‘ upon the aspect of its sources as well as upon its 
elevation.” Mr. Simon, of the Medical Departnient of the 
Privy Council, in his report of 1869 stated that, “‘ the doctrine in 
general terms, that a vast influence is exercised over the health 
of communities by the quality of the water which they consume, 
is one which, as far back in literature as any reference to such 
questions could be ex to exist, may be seen to have universal 
medical consent in its favour; and, during long ages of history, 
the common instincts of mankind were even purer and stronger 
than undeveloped science. Of the many invaluable additions and 
improvements which medical knowledge has received within the 
last quarter of a century, scarcely any can, in my opinion, be com- 
pared for present practical importance to the discoveries which 

ave given scientific exactitude to parts of the above stated general 
doctrine, and have enabled us definitely to connect the epidemic 
spread of bowel infections in this country with the exis- 
tence of certain faults of water supply. Not only is it now 
certain that the faulty public water supply of a town may be the 
essential cause of the most terrible epidemic outbreaks of cholera, 
typhoid fever, dysentery, and other allied disorders, but even 
doubts are widely entertained whether these diseases, or some of 
them, can em ly attain general prevalence in a town except 
where the favlty water supply developes them.” Such may 
said to be the testimony of one of the highest medical authorities 
in this country. Authorities in other countries have likewise 
drawn attention to the importance of the purity of water supplies, 
and, moreover, Prof Pett kofer has shown that there are in 
some cases certain definite relations between epidemics of enteric 
fever and cholera and the state of the level of the ground water. 

In the year 1870 the author was called upon by the Croydon 
Local Board to inquire into the state of health of the inhabitants 
of a cluster of sixty-nine houses situated in the hamlet of Welling. 
ton, near to the Sewage Irrigation Works of the Croydon Local 
Board. The author then reported that in all the houses in which 
the cesspools were placed on the north of the habitations they had 
been, so far as was known to the present inhabitants, entirely free 
from any zymotic disease, whilst those with cesspools located in 
other as the tenants had suffered at different times from various 
kinds of zymotic disease. At that time the author attributed it to 
the effect of the prevailing winds wafting any miasms in the 
direction of these houses, but more careful investigation shows, 
with respect to these houses, that the current of underground 
water is from south east to north-west, and that the well and 
the cesspool are invariably on opposite sides of the house. In all 
cases in which the well is located, as ts the fall of the 
subterranean water, above the l, the house has been invari- 
ably healthy, and in every case in which the cesspool is located 
above the water supply that house has, so long as the water from 
the well was in use, never been long free from enteric fever; in 
fact, the use of water from most of the wells so located has been 
prohibited by the medical gentlemen in attendance on the occu- 
pants of these houses. 

During the past year an outbreak of enteric fever having occurred 
in the parish of Coulsden, near to Caterham Junction, south of 
Croydon, and knowing that the inhabitants of these houses had 
previously suffered from outbreaks of this fever, the author found 
that in the case of all the occupants of all the houses affected 
with the disease the cesspools were situated on the subterranean 
current above the well, so that polluting matter must naturally be 
carried by the movement of the water into the well. 


Numerous other cases in different parts of the country have also 
been brought to the author’s attention which clearly show that, in 
many instances, if attention had been paid to the subterranean 
movement of the water, and the sites of the wells and Is 
exchanged, much disease and death would, in all bility, have 
been prevented. The — at which epidemics of cholera, enteric 
fever, dysentery, and diarrhoea occur, show that usually they have 
reference to the low state of the springs, when the movement of 
the water is least active, and therefore when the concentration of 
impurities is the — It has been very clearly shown that the 
movements of underground water do influence the health of - 
lations. In the “‘ Transactions” of this Association for 1837 it is 





mentioned in a paper by Mr. Urquhart that the plague at Constan- 
i particularly affected districts 


is shown to have in which the 





Examination of waters both within and without a town, or waters 
flowing to or from a town, give a marked difference ina chemical 
— of view. In the “Transactions” of this Association for 1851, 

r. R. A. Smith says with regard to the impurity of well water, 
“The number of cases of sickness from these causes is, I am in- 
clined to think, greater than is believed.” This expression had 
reference more to impurities that might be sup to pass into 
the wells from their unprotected state, than being due to the 
— of the well itself, in reference to the causes of pollution ; 

ut the fact is recorded by a careful observer that well water, 
under certain conditions, does not minister to the health of the 
persons using it. The baneful effects of storing or nurturing excre- 
mentitious matter in receptacles in close contiguity to our water 
ee are patent, at times, to the most casual observer, but the 
public, and many prof sanitary reformers, are not thoroughly 
alive to the magnitude of the evils due to this cause. 


A careful hydro-geological survey will show the directions in 
which subterranean water is moving, and may enable the residents 
of country houses to locate their well for procuring a supply of 
water, and the cesspools in such a position as to avoid impurities 
pessing from the cesspool to the well, but as a general rule, no 
consideration is given to this matter, and it is usually seen that 
the cesspool is so located that it leads to the pollution of the water 
supply ; or the underground current, after receiving its load of im- 
purities, slowly passes under the dwelling house, and as the soil 
under the house from being protected from the weather will 
invariably be found to be cracked and fissured to a considerable 
depth, impure aération takes —_ from a polluted ground atmo- 
sphere. It is a singular fact that all epidemic outbreaks of enteric 
fever, whether directly ascribed to the influence of water or to 
milk, in every case the water used had been procured from wells. 

It was shown with reference to the outbreaks of cholera in the 
metropolis that the relative intensity with which this disease attacked 
various parts, that nearly the whole force of the blow was expended 
on the lowest levels. Moreover, from the reports published by Dr. 
Laycock in the first volume of the Report of the Commission on 
Towns, with respect to York it is shown that in the sweating sick- 
ness of 1550 and 1551, and again in the plague of 1604, that these 
epidemics exhibited the same relation with to season of the 
year as exhibited in modern times by other epidemics. 

In conducting a hydro-geological survey it should be thoroughly 
borne in mind that, as a rule, water under ground follows the 
natural inclination of the surface of the district, but there are 
exceptions to this rule. There are also circumstances which may 
modify the flow of water, such, for example, as the abstraction of a 
large volume of water ata particular point by pumping from a 
well, which well would become the centre for a drainage area 
extending, in all probability, to a considerable distance from the 
well, or in some flat districts the elevation of the water line of a 
river, in time of flood, may reverse the direction of flow, for some 
distance, of the under-ground water, unless, as is the case in some 
wells which are known to be tidal, the volume of water flowing to 
the river is very large. It is scarcely possible in a town where 
there are so many points for vega to so locate a surface well as 
not to be affected by some of them. The use of the water from 
surface wells located within a town ought, therefore, to be pro- 
hibited being used for domestic purposes. In villages the wells 
should be located outside and above the village in reference to the 
flow of subterranean water. The same remark applies to the well 
for procuring a supply of water to a private house. 

It is rather singular that while measures are being adopted for 
the prevention of the pollution of streams flowing on the surface, 
and which, by the way, have never been traced to be the cause of 
disease, no one has thought of the great evils that have resulted, 
and will result, from the pollution of the underground sources of 
water supply. The object of the author has been to direct atten- 
tion to this all-important subject, and to point out, in cases where 
the use of cesspools is unavoidable, that there are ways in which 
they may be introduced without detriment to the health of the 
+ — the water, which possibly can only be procured from 
a we 








THE INDIA MusEuM.— liamentary paper issued on Thurs- 
day gives the resolutions of the Secretary of State for India in 
Council respecting the transfer of the Indian Museum to South 
Kensington, with the opinions of the s of il 
recorded thereon. The resolution to build on the vacant ground 
in Charles-street a museum and library at an nditure not 
exceeding £75,000, and in the meantime to remove the museum to 
South Kensington, was dissented from by Sir G. Clerk, Sir F. 
Halliday, Sir H. Maine, and Sir E. Perry, but was carried by six 
votes. A subsequent resolution to the effect that the museum, as 
charged on Indian revenues, should be confined to such an exhibi- 
tion of objects illustrative of Indian raw products and manufac- 
tures as will be yy 4 for the material intorests of the people 
of India, but that, if the Imperial Government should be pre- 
pared to contribute towards a general Indian Museum, its further 

carried 





aie Meaney + — en bolas the Gea was 

seven to one, Sir tgom: ing the dissentient, It was 
= agreed that the articles in the museum not coming under 
the description of raw products and manufactures should be 
exhibited in the galleries at South Kensington. Sir Erskine Perry 
and Sir H, C, Montgomery strongly dissented from the museum 
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WE illustrate above slide valves and pistons patented by Mr. 
Walter Charles Church, of Westminster. The construction of 
the valve will be readily understood from the following descrip- 
tion extracted from Mr. Church’s specification :— 

Fig. 1 represents a tranverse section of a 16in. locomotive 
engine cylinder with the equilibrium slide valve and piston. 
Fig. 2 is a longitudinal vertical’ section of the same ; Fig. 3 is a 
view of the back of the slide valve corresponding to Fig 2—the 
cover of the valve chest being removed. Fig. 4 is a view show- 
ing the cylinder ports corresponding to Fig. 1. A is the cylinder, 
which with the exception of the steam and exhaust ports a, a 
and 6, and steam passages, may be of the ordinary construction. 
B is the piston, which is packed by two or more metallic packing 
rings ¢, c, of the section shown more clearly in the enlarged 
detail, Fig. 5. These rings are cut as shown at d in the detail, 
Fig. 6*, and the cut or opening is covered by a segmental piece 
e secured to one of the ends of the ring and overlapping the 
other end. The section of the ring is __ shaped, and the outer 
and narrowest surface is that which is in actual contact with the 
internal working surface of the cylinder, the inner and larger 
surface being contained within a groove or annular chamber 
formed in the piston and exposed to direct steam pressure from 
within the said rings, being free laterally in their grooves. The 
segmental joint piece ¢ is of a thickness sufficient to fill the 
recess or rebate round the ring, so that it will with the ring fit 
into and nearly fill the transverse area of the annular groove in 
the piston ; f, f’, are holes in the two sides of the piston for the 
admission of steam to act upon the larger area of the said pack- 
ing rings alternately both outwardly and laterally at each stroke 
of the piston. 

The body of the piston is grooved out as shown in Fig. 2, and 
in the enlarged detail Fig. 5 for the purpose of admitting steam 


PISTONS AND VALVES. 





to act upon the ring or rings alternately, so as to press them 
outwardly against the internal working surface of the cylinder, 
and at the same time laterally against the central belt or flange 
y' in the body of the piston, which belt or flange g' is turned to 
a smaller diameter than the internal working surface of the 
cylinder. 

The slide valve is circular, it is left free to revolve during its 
travel within the clip or buckle D on the valve rod or spindle E, 
by which arrangement the relative surfaces of the valve and 
port faces are continually varying, thereby preventing the for- 
mation of grooves, and consequently producing a greater 
uniformity of wear and a longer duration of both valve and 
port faces. F is a junk ring shown in detail plan in Fig. 7 ; this 
ring is fixed on to the back of the valve by a central bolt and 
nut G; above and around this junk ring there is adjusted the | 
loose cap H, also turned up and faced in the lathe, which cap | 
slides against the face of the steam chest cover, thereby prevent- 
ing the pressure of steam or other fluids from acting on the area 
contained in the inside diameter of the cap H in contact with 
the metallic packing ring gy. A steam-tight metallic packing ring 





is established between the junk ring and the top of the valve 
and the inner parallel bored surface of the cap H, by the inter- 
— of the L_ shaped packing ring gy—shown in detail in | 

ig. 6—the said ring being forced outwards and at the same | 
time forced against the under or inner side of the projecting 
flange of the junk ring so as to maintain a tight joint and pre- 
vent leakage of steam by the pressure of the steam in the valve 
chest. When the steam is out of the valve chest the cap H is 
held in contact with the steam chest cover by the S Baped 


spring I—Fig. 8—which is placed centrally on a stud or pap 
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turned on the end of the bolt G, whilst the extremities of its 
two arms, which are bevelled or inclined so as to fit the inner 
bevelled or inclined surface of the cap, are made to press against 
such bevelled or inclined. surface, and consequently the hori- 
zontal and vertical tension of the spring forces upwards the 
said cap or caps. The said S shaped spring can be cast either 
in gun metal, iron, or steel, or forged out of ordinary spring 
steel as may be required, and is made larger in diameter across 
the arms than the internal diameter of the bevelled or inclined 
surface of the cap or caps as required. The action of the spring 
is so designed that in case one of the arms should renege se! 3 
break the remaining arm still retains its elastic action, bo 
horizontally and vertically as the spring being bored out centrally 
to fit on the stud or pap turned on the end of the bolt G; it 
forms a kind of fulcrum for the action of each arm, so that one 
can work independently of the other. 

It is found necessary in practice to make the metal of the 
metallic packing ring or rings g of the valve much softer than 
either that of the cap H or junk ring F, that is to say, that if 
the cap H and the junk ring F are made of gun metal the 
metallic packing ring y should be made of soft brass so as to 
prevent the outer surface of the metallic packing ring g from 
wearing or forming grooves in the internal parallel surface of the 
cap H as well asin the surface of the projecting flange of the 
junk ring F, by reason of extension and compression of the 
rings whilst working. In the centre of the steam chest cover a 
pipe K is fitted leading into the atmosphere, such pipe forming 
the vent for any steam that may escape between the cap H and 
the valve chest cover, or may leak past the packing ring gy. A 
number of holes or radial slots are made round the edge of the 
junk ring—as shown in Fig. 7—to allow of the free escape of 
any steam that may momentarily leak past the surfaces of the 
metallic packing ring when the steam first enters the valve 
chest, and other openings are made through the cap H, such 
openings communicating with an annular groove or channel h, 
Fig 3, made in the sliding face of the cap, which groove or channel 
in conjunction with other channels or sunk at i, i, also 
serve as free vents for any steam that may leak behind the cap 
H when first put to work on the engine. 

It will be seen by referring to the plan, Fig 3, that the clip or 
buckle D surrounding the circular slide valve C is bored out so 
as to be an easy fit over the back part of the valve to allow the 
valve to rotate freely within it. The semicircular ends of the 
buckle D are struck with the same radius as the diameter of the 
valve face C, each being struck from a separate centre for the 
purpose of giving a greater sectional area on the longitudinal 
centre line, the section of which is shown in the longitudinal 
section, Fig. 2, so as to keep the buckle D from springing, and 
thereby allow the valve C to rotate freely within the buckle D 
during the reciprocal motion of the valve. A flat surface is 
provided on each side the total depth of the buckle D, so as to 
form a guide between the projecting surface h* on each side of 
the steam chest to keep the valve C always central over the 
ports and thus prevent any lateral motion of the buckle D by 
the rotation of the valve C. These projecting surfaces h', h*, 
are suitably faced on the inner side and also serve to impart a 
rotary motion to the slide valve when travelling without steam 
by reason of the periphery of the face of the valve rolling 
against one or other of the said surfaces, The same rotary 
motion of the valve C is also obtained when under steam if one 
side of the valve face or port face should become dry for want 
of more lubrication than the other side, as a greater amount of 





friction will-be caused on that part of the port face or valve face 


through a deficiency of lubrication, thereby creating a greater 
amount of cohesion between the parts in contact, and by the 
reciprocal motion of the valve C this excess of cohesion on one 
side of the valve face over thts other will cause the valve C to 
rotate in its buckle D, thereby causing a uniformity of wear be- 
tween the surfaces in contact. 
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Grants and Dates of Provisional Protection for Six Months. 


| 8740. Improvements in Stone Workine Apparatus, George Hunter, 


Queen’s-road, Battersea Park, Surrey. 

8742, Improvements in SewinG Macuinery, William Robert Lake, South- 
ampton-buildings, London.— A communication from Jesse Folk, 
Brooklyn, U.S. 

3744. Improvements in machinery or apparatus employed in the manu- 
facture of Heap:NG, CLasp, CLovT, or other nails and tacks, Benjamin 
Mountain and James Mountain, Hunslet, Leeds. 

$746. Improvements in CarTripers, James Dalziel Dougall, jun., St. 
James’-street, London.—25th September, 1876. 

8748. Improved means or apparatus for ExTinaurisHine Sparks in the 
chimneys, flues, or uptakes of locomotive, marine, and other steam 
boilers, Charles Denton Abel, Southampton-buildings, London.—A com 
munication from Albert Petzold and Utto Sanden, Berlin, 

8750. Improvements in Seats for vehicles, Willivm -Edward Gedge 
‘ Wellington-street, Strand, London.—A communicativn trom Jean Louis 
Honoré Vincent, St. Etienne, France. 

8752. Improvements in Pap.ocks, William Brookes, Chancery-lane, 
London.—A communication from Gustave Vandepvel, Schaerbeek, 





Brussels, 

8754. A new or improved Wincu or Winpxass for hauling in fishing nets, 
ropes or lines, aud heaving weights on board of fishing boats or other 
vessels, Robert Donaldson and James Taylor, Glasgow. 

75, An improved method of treating spent materials from the gasworks 
by Recovery of Sutpnur, Frank Wirth, Frankfoi t-on-the-Maine, 
pene rg -A communication from Gustav Theodor Gerlach, Kalk, 
40) e. 

3758. Improvements in Fire Escapes and Lappers, George Oswald 
Murray, Gunnersbury, London, and James Moss, Witham, Essex.—20th 
September, 1876. “aD 

8760. Improvements in DriLt Cramps, Richard James Hodges, A - 
road, Hackney, London. . a 

ape rag, Penne in pein for SuppLyine Paper to Printine and 
other Macuinery and for similar purposes, Charles F y 
Southampton buildings, London, He pen atin rns oA a> ay, 

8764. An improved manufacture of Frock Paper, or fabric 
hangings and other decorative purposes, Alexander welville Oirk, 
= London.—A communication from Félix Philippe Follot, 


3768. Improvements in machinery for Tittina Lanp, John A] 
Clarke, Ladbroke-grove-road, Notting-hill, London, —z7th September, 


40. 

2857. Improvements in the construction of Instruments for 
and also measuring whilst cuttiag, Max Hey 
London. —13th cn 

2961. Improvements in Fasteners for apparel, William U: - 
head, Cheshire, posgtenam ty send ay 

2967. An improved style and method of Piactnc Banps on M 
Hats, and connecting the same with the other part of the cuventenl en 
an even surface, George Copplestone Rice, Lincoln’s-inn-fielda, London 
hs July, 1876. Se a 3 . 

3141. Improvemen n safety apparatus for Raisine and i 
WeicuTs, applicable as fire escapes and for other cana ae 
‘Griffith Brewer, Chancery-lane, London. — A communication from 
Eugene Geraud Biard, Paris —8th August, 1876. 

8443. A new or improved HypRO-?IRO-PNEUMATIC Pump, William Morgan- 
Brown, Southanpton-buildings, London.—A communication from 
Jacques Viglino and Jacques Donna, Place du Statut, Turin, italy.—1st 
September, 1876. 2 

3533. Imp ts in the fact of Supmarine and other TeLe~ 
GRAPH CABLES, and in ame connected therewith, Walter Claude 
Johnson and Samuel Edmund Phillips, Victoria-road, Charlton, Kent 
—8th September, 1876. ; : 

$551. Impr ts in the treat t of the Iron Resipves ob’ 
the purification of coal gas and in the obtaining of poodmete Seapehitin: 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Hermann Grtineberg, Kalk, Germany.—9¢th September, 1876. 


measuring, 
mann, Southwark-street, 








8555. Improvements in Roitina Hoop Iron and in the machinery used 


for that purpose, Henry Jones and Ellis Cook, Rotherh: Y 

$557. Improved apparatus applicable to the PresERVATION of the onan 
z — of go eh — and to the prevention of what 
is known as ng erick Dredge, Hoxton. _ 
swemnton 1st ~ dge, , London. — 11th 

8565. Impr ti e ture of Moutpines or Beant 
show cases, picture frames, and other articles, Frederick inonds nae 





m, Surrey. 
8571. Improvements in Closets or Recertacues for Sewace Marr 
the means of and appuratus for disinfecting or Fo me mer 
matters, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
a from —. Hanel, Berlin.—12th September, 1876. 

8605. Improvements in CarsuLING or SEALING Borr.es and 
Moles acob, Paria.—1ith September, 1876. — 

8623. Improvements RESERVING Metats, Woop, Stoner, 

——— or Facg copnnen! — yay - Ree fouling, and in pon Semen oe 
in apparatus used therefor, Charles Weightman H 
Kensington, —— hod : : — 

3629. A new or improved met! of CALENDERING, GLAZING, or SURFACE 
CoLourine Paper or other goods, Walter Ibbotson, Salford, . 
—16th September, 1876. : an are 

8643. Improvements in the mode or method of Harpenino and Stirres- 
ae a ag cg Soe, Pa, i in ogurceine therefor, Thomas 

es Cocker, jun., Sheffield, and Benjamin Frederick Cock 
Nottinghamshire.” ‘ pesiuanre te ast: 

8651. New or improved modes and means of or arrang t of hani 

a Ly aang the a of Arrivat. at and Depaxrure of Tramway 
‘Ars from Stations, James Henry Small and Francis Marl 
—18th September, 1876. apnea spt os 

8671. Animproved Composition known as Idrofuga, to Le used f 
of every description, for terraces, roads, sees eatin, skating rioke 
and every conceivable surface work; for walls, pillars, mantel- ieces, 
reservoirs, and all hydraulic works whatsoever, and in the method of 
applying and using the same, Charles Woodward Wallis, Belvedere 

ent.—A communication from Signore Usebio Fuico, Via di San Gia- 
como, Rome. 

8673. Improvements in CoLLecTInc and Treating Human Excreta, 
Urine, and house and general refuse, for the manutacture of useful 
products therefrom, and in apparatus or appliances employed therein, 
Abraham Greenwood, George Edward Davis, and Joseph James Speak- 
a Runcorn, ee September, 1876. 

3681. Improvements in ScriBBLING and CaRDING Evoines, J ’ - 
ingway, Elland, Yorkshire. ) a 

3687. Improvements in Roap Locomotives or Traction Enoryr 
Nathaniel Clayton and Joseph Shuttleworth, Lincolnshire.—20¢th a 
tember, 1876. “a 

8709. An improved method of Preventinc Corrosion in Steam 
Arthur Thomas Becks, Birmingham.—22na September, 1876, — 

8721. Impr t hinery for Cutrixa Burtrons, Counters, 
Loros, and similar articles of bone, ivory, wood, horn, or other material, 

oar taee hive pease, Beauvais, ce, 

. Improved appliances for certain String Musica. Ins’ ENTS 
Daniel Semple, Airdrie, Lanarkshire. RCRA 
$725. An improved arrangement of WinpLass or Payine Our or Haviine 
in Geanine for use on board of fishing and other boats, James Duthie, 











2 I on ts in T: parts 

$727. Improvements in Tramway Locomortves, of which improve- 
ments are also applicable to other steam engines, Henry Merryweathes 
and Christopher John Wallace Jakeman, Greenwich, Kent. 

$729. A new or improved combined Steam Gavuoe and Sarety VaLve, 
Edward Thomas Hughes, Chancery-lane, London.—A commtnication 
from Nicolam Kaysser, August Kaysser, and Johann Helwig, Frankéort- 
et bg pent 1876. 

$781. Impr mts in the treatment of TextiLe Fasrics nted or 
dyed with aniline black, in order to prevent what is known’ abgeuhing 
John Bryson Orr, Glasgow. * 

8733. An improved Sarety Locx for coffers, furniture, apartments, and 
other similar applications, Jean Pierre Haffner, Boulevard 8%. Denia, 





Paria. ; 

8735. Improvements in Toots for shaving or bevelling the edges of leather, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
aw Jason Smith and Charles Clarence Foster, Boston, Massachusetts, 


3787. Improvements in and apparatus for Extrxovuisuino Sparks in the 
chimneys of locomotive, portable, and other, — ye tnd 
August ‘er 
and Christian Frederick Budenberg, Magdeburg, Germany. 
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3739. Improved for Assistrivc Persons Learyine to Sine, 
Wann Robt take Be thampton-buildi: London —A communi- 
cation from Guiseppe Napoleone Carozzi, , U.S. 





eumann, Sou’ 
London.—A communication from William Weaver, 


3743. Improvements in the DistrLLation of Water and in the mechanism 
or employed therefor, John McKendrick and Henry William 


£745. Improvements in tus for Distrisutinc, Poriryinc, and 
Reov.atine the Frow of Ligcips, Henry Collett and Jean Baptiste 
Denans, Paris.—25th September, 1876. 

3747. Improvements in the manufacture of ELastic MarertA.s for boots 
and shoes, gaiters, bands, gloves, leggings, stockings, sheets, from lin. 
to 60in. wide, and for other useful , Mati Edward Bowra, 
Upper Norwood, Surrey, and Albert Hugo Adolph Zeden, Queen 
Victoria-street, don. 


3749. Improvements in and relating to the manufacture and KILN-DRYING 
of Matrand other substances requiring the use of kilns, and in appa- 
ratua therefor, Arthur Perry, Queen’s County, Ireland. 

3751. Impr its in hinery for Empromertwe Faprics, and in 
apparatus for driving such machines, Alfred Heaven, Manchester. 

8753. Improvements in the method of and a) tus for Re.ievine the 
Stiver of Tenstox in Sitver and Drawine Cans, Joseph Steel, Harden, 
and Daniel Smith, Keighley, Yorkshire. 

3755. Imp its in hi for CanceLLinc Postacr Stamps, and 
paat-marking letters and papers, Timothy Gideon Palmer, Shultzville, 
and Henry Frost Clark, Poughkeesie, New York. 

3757. Improved inery for making the patent safety Rarrway Keys 
for securing railway rails to the chairs, Robert Ferguson Strong, Sunder- 
land. —26th September, 1876. 

+8759. Improvements in Reristnc Miveray and other Ors, and in the 
mode and means employed therefor, William Garroway and John 
Garroway, Glasgow. : 

8761. A new or improved implement for Cuttrvatixe Lanp, Joseph 
Connell, Glasgow.—A communication from Levi Cossitt, Guelph, On- 
tario.—27th ber, 1876. 

8769. Improvements in modes of and apparatus for Rerrinc or FurLina 
ae, id — sails, top sails, and other sails, John Beck and Henry 

ates, Liv 








i” 8771. Improvements in Dresstxc Stone, and the machinery or apparatus 


employed therefor, Peter Burt, Glasgow. 
3776. Improvements in Baskets or protective coverings for carboys or 
* other similar vessels, Henry Hall, Barking, Essex. 
3777. New or improved apparatus for Ho_prxye or Suspenpino Laptes’ 
Dresses, Thomas Hare, Birmingham. 
8779. Impr ts in hinery for Maxine Casxks, James Slater, 
Victoria Park-road, London. 
3781. Improvements in apparatus for effecting Button-HoLe Stitcaine, 
Th 





omas , m, Surrey. 
3789. Improvements in SuutrLes employed in looms for weaving, Henry 
etlow, Newton, I hire.—~28th September, 187 





3791. Anew or improved mode or means of ArpLy1ng COUNTER PRESSURE 
to the levers of engines or machinery, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Victor Alder, Vienna. 

3793. Imprevements in Bicycies and other velocipedes, William George 
Lewis, Romford, Essex. 

8797. Improvements in Hats, Bonnets, and Covertnes for the Heap, 
Carl Spannagel, Fell-street, London. 

3799. Improvements in Govrxvors for motive power engines, William 
Lloyd Wise, Chandos-chambers, London.—A communication from 
Pafnuty Chebischef, St. Petersburg, Russia. 

8801. Improvements in apparatus for Screw THREADING Bort ces, Jars, and 
other vessels, and the caps or covers of same, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Pierre Cyprien Krebs, 
Paris.—29th September, 1876. 

3805. New or improved apparatus to be used in Rinks for SKaTino, 
indicating the direction in which the skaters have to travel, Henry 
Bezer, Clapham, Surrey. 

3807. Improvements in the construction of RoLier and other Skates, 
William John Hodge, Gravel-lane, Surrey. 

3209. Improvements in machinery for Dri_tinc and Turntnc the Parts 
of Borcers, and for other similar uses, John Dickinson, Sunderland.— 
B0th September, 1876. 

3811. Improvements in machinery and apparatus for making FasuionEp 
Hosiery, William Onion, Sneinton, Nottinghamshire. 

3813. Improvements in CorLinc Gear of steam ploughing and other 
engines, Charles Wicksteed, Kettering, Northamptonshire. 

3815. An improved construction of Umpretitas and Parasois, George 
Budd, Redwatls, Dartmouth. 

3817. Improvements in Sewine Macuine Suotties, William Bown, Bir- 
mingham. 

3819. Improvements in the method of and apparatus for LiGHTING Fines, 
Frank Greenhough, Bradford. 

3821. Improvements in Saws for cutting stone and similar materials, 
parts of which improvements relate to embedding and securing dia- 
mond points or teeth in metal plates, William Robert Lake, South- 
ampton-buildings, London.—A communication from Richard Spotswood 
Robertson, Pittsburgh.— 2nd October, 1876. 

3823. Improvements in the treatment of Grain and Seeps of all kinds, 

ta, and all vegetable matters generally, for the preservation of the 

ane from decay and disease, the attacks of insects, and other de- 

structive agents, Alexander Melville Clark, Chancery-lane, London.—A 

communication from Henri Nicolas Rogé, Edouard Poret, Pierre 
Hypolite Baffoy, and Pierre Stanislas Eléonore Dupré, Paris. 

3825. Improvements in Dritiinc Bracers, applicable also to the impart- 
ing of rotary motion for other useful purposes, George Double, 
Llandudno, Carnarvonshire. 

3827. Improvements in the construction of Steam Enoines and BorLers 
Frank Pearn and Sinclair Pearn, Manchester. 

3831. Improvements in Steam Cutivators, George Greig, Harvicston, 
Kincardine.—3rd October, 1876. 

3835. Improvements in Knirrep Faprics, and in machinery for producing 
the same, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Charles Henry Landerberger, Philadelphia, U.S. 

3837. An improved Box or Movuip to be used in connection with 
machinery for manufacturing ice, Alfred William Adams, Blackfriars, 
London. 

3839. Improvements in INKsTayps, Charles Denton Abel, Southampton- 
buildings, London.—A communication from Edouard de Lagillardaie, 
Lorient, France. 

3841. Improvements in Motive Power Enatnes, John Harris, Kilburn, 
London. 

8845. Improvements in machinery for the manufacture of Screws, 
William Charles Stiff and Abraham Bowen, Birmingham. 

3847. An improved Fotprnoe Cuair, William Henry Percival, Westbourne- 
grove, London.—4th October, 1876. 

5849. Improvements. in SignaLtinc Arraratus, Thomas Chutter and 
George Frederick Chutter, Brixton, Surrey. 

3851. Improvements in Sewer and Drarny Pires, George Augustus Frederick 
Fowke, Conservative Club, London. 

8857. Improvements in PorTasLe Ovens, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Eugene Paul Geneste, 
Charles Georges Herscher, and Ernest Herscher, Paris.—5th October, 
1876. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3864. An improved Twin Door with automatic mechanism, to be em- 
ployed for sanitary purposes, David Gill, Weston-super-Mare, Somerset- 
shire.—6th October, 1876. 

3870. Improved apparatus for Tureapine or Passtnc Wert Yarns or 
‘TureaDs through the Eyes of Suurttes used in looms for weaving, 
Edward Haywood Stutter, Arundel, Sussex, Joseph Stubbs and John 
Corrigan, Manchester.—6th October, 1876. 

3901. Improvements in machinery for Seraratinc Grain or Srep from 
dust, chaff, or other refuse matter, William Robert Lake, Southampton- 
buildings, London —A communication from Messrs. Howes, Babcock, 
and Co., New York.—9th October, 1876. 

3907. Acertain new and useful improvement in Stone Dresstnc Macuines, 


Woods, Nicholasville, U.S.—10th October, 1876. 


ff John Lawton Haddan, Westminster.—A communication from Thomas 


Patents on which the Stamp Duty of £50 has been Paid. 

8278 Towtxc, James Howden, Glasgow.—9th October, 1873. 

8287. Orns, &c., Robert Huchinson, Glasgow.—10th October, 1873. 

3290. RarLway Sicnats, George Haseltine, Southampton-buildings, Lon- 
Gon.—1l0th October, 1873. 
291. Lamps, &c., Albert Marcius Silber, Whitecross-street, London, 
2 John Frederick Cooke Farquhar, Long Acre, London.—10th October, 

73. 

3344. Rotary Enornes, George Haseltine, Southampton-buildings, Lon- 
don.—15th October, 1873. 

82:9. Larp, &c., Joseph Frederick Wilks Featherstonhaugh, Russell- 
square, London.—10th October, 1873. 

8298. CAPSULES, John Paterson and James Ritchie, Edinburgh.—1llth 

73. 


October, 1873. 
Seepage Ons, &c., Robert Guthrie, Edinburgh.—11th October, 


878. 
— Fisres, &¢., William Tongue, Leeds, York.—11th October, 





3315. Bauiast, John and er, Wivenhoe, Essex.—13th 
— Harvey George Pryer, 


> ‘ 

3336. ALKALI, Henry Deacon, Widnes, Lancashire.—15th October, 1873. 

3378, Iron and Srext, Allcock Jones and John Allcock Jones, 
h.—18th October, 1873. 

yo y= Szxps, Algernon Sydney Ayre, Kingston-upon-Hull.—2lst Octo- 


3. 
8648.’ Sizixo Yarns, &c., John Bullough, Accrington.—8th November, 


‘ : 
3341. _ Coen, George Fellows Harrington, Ryde, Isle of Wight.—15th 
3560. Fire-Proor Froors, &c., Joseph Westwood, Poplar, London.—1st 
November, 1873. 
4210. HorsesHoes, William Robert Lake, Southampton-buildings, Lon- 
don.—23rd December, 1873. 
3327. Gas, Henry James Surmon, Belvedere, Kent.—14th October, 1873. 
we yn Ous, &c., John Lightfoot Shorrock, Accrington.—l5th 
tober, 1873. . 
= Musica Instruments, William Dawes, Leeds, York.—15th October, 


1873. 
3342. Botts, &c., Kell Hubbard Loomis, Southampton-buildings, 
London.—1L5th October, 4873. 
8386. Corton, Henry Edward Ermen, Manchester, and Godfrey Anthony 
rmen, , Lancashire.—18th October, 1873. 
3523. Buttons, Joseph Plant and John Richard Green, Birmingham.— 
30th October, 1873. 








Patents on which the Stamp Duty of £100 has been Paid. 


2955. Boors and Sores, Thomas Greenwood, Leeds, and John Keats, 
Leek, Stafford.— 11th October, 1869. 

2960. Looms, Richard Longden Hattersley and James Hill, Keighley.— 
12th October, 1869. 

2961. Twistinc Topacco, Thomas Cope, John Hignett, and George Lauder, 
Liverpool.—12th October, 1869. 

3038. SiGNALLiNG, Charles Ernesto Spagnoletti, Paddington, London. — 
18th October, 1869. 

8318. CoLourine Matrer, William Henry Perkin, Sudbury.—17th Novem- 
ber, 1869. 





Notices of Intention to Proceed with Patents, 


2343. Curtain Frxtures, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Chauncy Buckley and Lodowick L. 
Sawyer.—3rd June, 1876. 

= Rattways, Thomas Fletcher Harvey and John Pearce Roe, Dow- 

is. 

2358.,Swimmine and Divine, Robert Bradley Pumphrey, Baltimore, U.S. 

2360. Lamps, &c., John Frederick Schnell, Castleford, York. 

2361. Looms, William Bradbury, Manchester. 

2362, ComBino Srsstances, Francis Burnhard Welch and Henry Bowes 
Scott, Manchester. 

2363. Lamps, Henry Defries, Houndsditch, London. 

2366. Looms, John Leeming, Bradford. 

2367. PHotooraPHy, Richard Brown and Robert William Barnes, Liver- 


pool. 

2370. CLeaNina Grainy, Thomas Henry Gray, Clapham Junction, Surrey. 
—tth June, 1876. 

2374. Gas FLames, Joseph Theodore Dann, Brixton, Surrey.—A communi- 
cation from Michael Flurscheim. 

= Screw Propreccers, Thomas Winter Starck Renouf, St. Heliers, 

ersey. 
2379. Snips, Charles Cousin, Antwerp, Belgium.—7th June, 1876. 
ee James Denby Lee and James Crabtree, Leeds.—8sth June, 
876. 

2407. Fire-pars, &c., George Barker, Birmingham. 

2408. Looms, Richard Longden Hattersley and James Hill, Keighley.— 
10th June, 1876. 

2415. Furnaces, John Cornforth, Birmingham. 

2416. Desks, &c., Joseph Johnstone, Bradford. 

2421. CLEANING TiN, Richard James Hutchings, Treforest. 

2427. C1iGAR Hotpers, John Townsend Connolly, Marseilles, France.—12th 
June, 1876. 

2464. Tents, &c., William Henry Olver, Liverpool. 

2465. Toys, Henry Edward Newton, Chancery-lane, London.—A com- 
munication from Louis Schmetzer. 

2470. Oysters, George Jennings, Stangate, Surrey, and George Anderson, 
Westminster. 

2473. Froorino, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Samuel Porter Groocock.—1l4th June, 1876. 

2482. Packine Larp, &c., William McDonnell and Charles McDonnell, 
Ireland.—15th June, 1876. 

2498. Steam Power, Emile Ravet, Birmingham. 

2504. Mortictnc Macutnes, John Mark and George Wilson, Leeda. 

2506. Gas Furnaces, William Anderson, Southwark-street, London.—A 
communication from Demetri Chernoff.—l6th June, 1876, 

2527, Pumpino Liquips, &c., George Steward Hazlehurst, Runcorn, 
Cheshire. 

2529. Dyeine, Joseph Julius Sachs, Westminster. 

2537. Furnaces, John Young, Manchester.—19th June, 1876. 

2547. LeaTHer, Thomas Wade Appleyard and Walter Knapp Appleyard, 
Hunslet Carr, York. 

2554, ELecrro-pLatinG, Richard Mather Prior, Highbury, London.—20th 
June, 1876. 

2585. Tunnews, Thomas Clapham and William Clapham, Keighley.—23rd 
June, 1876. 

2613. OpeninG PorTHoLEs, Robert Catanach Smith, Edinburgh.—-29th 
June, 1876. 

2632. Tin Puates, Richard James Hutchings, Treforest. 

2634. Stoves, &c., Hugh Lewis McAvoy, Baltimore, U.S.—26th June, 


1876. P 

2640. Boots and Snogs, Edwin Powley Alexander, Southampton-build- 
ings, London.—A communication from René Cathelineau and Emile 
Guépin. 

2653. Diagrams, Henry Batchelor and Telford Clarence Batchelor, Cardiff. 
—27th June, 1876. 

2778. Sugar, Charles Haughton Gill, Christian-street, London.—A com- 
munication trom Carl Boegel.—7th July, 1876. 

2784. Screws, &c., Robert Henry, Perth. 

2796. SIGNALLING, James Judge, Bishop Auckland.—8th July, 1876. 

2902. NEEDLES, &c., Henry Walker, Gresham-street, London.—lith July, 
1876. 

3094. Sutpuurovs Acip, Alexander Melville Clarke, Chancery-lane, 
London.—A communication from William Maynard.—2nd August, 1876. 

3164. CompressinG Air, Peter Brotherhood, Notting-hill, London.—10th 
August, 1876. 

3251. Hops, Ernest George Cook Bomford, Fladbury, Worcester.—18th 
August, 1876. 

3316. FLoatine Piers, Hugh Aldersey Egerton, Hampstead, Middlesex. 
—28rd August, 1876. 

3338. Printine Macutnery, Walter Connell, Paisley, N.B.—26th August, 
1876. 


40. 

3390. Sopa, Walter Weldon, Merton, Surrey. 

3397. InpicaTors, Richard Samuel Marriott, Strand, London.—28th 
August, 1876. 

3399. Riverine, John Franklin Allen, New York.—209th August, 1876. 

= Carpinc Woot, Jonathan Holden and John Edward Holden, Reims, 

‘rance. 

3509. WasHinc Woot, Jonathan Holden and John Edward Holden, Reims, 
France.—6th September, 1876. 

3554. Boots and Snogs, William Wesley, Birkenhead.—7th September, 
1876. 

3502. Smearinc Surer, William Clark, Oxford-street, London.—13th 
September, 1876. 

3595. Compinc Woot, Jonathan Holden and John Edward Holden, Reims, 
France.—1l4th September, 1876. 

3632. Fisninc Nets, Charles Robertson Mitchell, Aberdeen.—l6th Sep. 
tember, 1876. 

3654. Suartines, William Ford Smith and Arthur Coventry, Salford. 

3656. Hyprants, Samuel Benjamin Wilkins, Edinburgh. 

3658. Sarps’ Boars, William Alexander Brice, Chancery-lane, London. 

3667. Tuses, Charles Frederick Grimmett, Edgbaston.—19th September, 
1876. 

$675. Ratstnc Sures, Ernest Cuyer, Honfleur, France. 

3678. ProreLiers, Eustace Ernest Wigzell and Claude Halsey, Mark-lane, 
London.—2.th September, 1876. 

3710. TeLecrarns, St. John Vincent Day, Glasgow.—A communication 
from Georges, Dubern. 

3718. InuaLine Apparatus, Charles Ambrose McEvoy, Piccauilly, Lon- 
don.— 22nd September, 1876. 

$731. TexTiLe Fasrics, John Bryson Orr, Glasgow. 

$739. AssisTING Sincino, William Robert Lake, Southampton-buildings, 

ndvun.— A communication from Giuseppe Napoleone Carrozzi. 

3741. Bortnc Rocks, Gustav Heinrich Neumann, Southampton-buildings, 
London.—A communication from William Weaver.—25th September, 
1876. 

3760. Dritt Cramps, Richard James Hodges, Hackney, London. 

3766. WEIGHING Macuines, James Mackenzie, Edinburgh.—27th Septem- 


ber, 1876. 

$773. Steam Enoines, Henry Potts Scott and Benton Hart Zerbe, Bow, 
London. 

8781. Burron-HoLe Stitcuinc, Thomas Rose, Peckham, Surrey.—20th 
September, 1876. 





3811. Maxine Hosiery, William Onicn, Sneinton, Nottingham.—2nd 
October, 1876. 


3825. Rotany Morton, George Dow Llandudno, Carnarvon; 

sem. Borens, Frank Pearn and Pearn, Manchester.—3rd Octo- 

3841.’ Evorsrs, John Harris, Kilburn, London.—4th October, 1876. 

3864. a Doors, David Gill, Weston-super-Mare, Somerset.—6th Octo- 
ber, 1876. 

3901. SEPARATING Gray, William Robert Lake, Southampton-buildings, 
London.—A communication from Messrs, Howes, Babcock, and Co.— 
9th October, 1876. 

$907. Stone Dressinc, John Lawton Haddan, Westminster.—A com- 
munication from Thomas Woods.—10th October, 1876. 








All ms having an interest in any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price a. Sums exceeding 1s. must be 
remi by Post-office Order, ie payable. at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


853. Rotter Skates, B. Tydeman.—Dated 29th February, 1876. 
The wheels are caused to lock round by means of a sliding rack and 

pinions. The rack is worked by inclines formed at its ends, which act in 

conjunction with similar inclines on studs, passing up through the foot- 

stand, and these studs receive the pressure of the toe and heel of the 

wearer of the skate. 

854. Roastinc AnD AMALGAMATING METALLIC OREs, S. J. Fhomas.—Dated 

29th February, 1876. 

This provisional specification describes an apparatus consisting of a 
vertical retort, the upper part of which is contained in the flue of a fur- 
nace. The ore is charged into the retort and its descent regulated by 
valves, whilst vapour of mercury is caused to permeate the mass. Tho 
mouth and the lower part of the retort are not exposed to heat. The ore 
when cold is withdrawn at the bottom, and the precious metals and mer- 
cury recovered by washing. 

855. Dritiwe Fisu Bout Hotes, J. 7. Walton.—Dated 29th February’ 
1876. . 

Horizontal reciprocating motion to headstock carrying spindles; rails 
held by adjustable vice and their position regulated by gauge pieces. 
856. Revotvine Suotters, C. C. Sherry.—Dated 29th February, 1876. 

This invention relates to revolving and rolling shutters, and is designed to 
afford the means for securing the slats or laths to each other, edge to edge, 
by means of bands of steel or other suitable material passin; nsversely 
in mortices through the slats, and having a series of barbs or teeth either 

unched or cut in them, and forming part of said bands, or inserted and 
Pela in slots at equal distances apart in the bands. E 
857. Reoisterinc Fares iy Tramway Cars, W. R. Lake.~-Dated 29th 

February, 1876. 8d 

This invention relates to improvements in fare registers for public 
vehicles, but more especially for street cars where there is a small number 
of different fares. Its object is to provide the means for recording every 
fare collected, and to show clearly to the passenger that the proper fare 
has been recorded by the conductor. 

858. Gas, M. H. Strong.—-Dated 29th February, 1876. 

A retort is used containing pieces of fire-brick, and after the same has 
once been highly heated by petroleum ignited and supplied with a blast 
of air, the gas-roaking and the heating operations alternate. Hydrogen 

as is made by the carbon of the petroleum being deposited upon the 
freated pieces of brick, and when the retort is to be heated up again, a 
flue toa chimney is opened, a blast of air is blown through the retort, 
the carbon deposited is consumed, and the tained 





y heat 1 for 
recommencing the gas-making operation after shutting the chimney 
flue. 

859. CLEANING AND Picktinc Metat Pirates, L. Grifiths.—Dated 29th 
February, 1876. 

This invention relates, First, to improved machinery . whereby the 
cleaning by friction of metal plates, such for example as those intended 
to be tinned, may be automatically effected ; and Secondly, to a modified 
form of the improved machinery whereby metal plates may be automati- 
cally submitted to the action of, and removed from what is known as 
pickling liquor. 

860. Errectinc Compustion, H. H. Murdoch.—Dated 29th February, 





1876. 

For effecting the combustion of inflammable liquids two pipes are used, 
with their ends or nozzles opening one against the other ; one of the said 
pipes conveys inflammable liquid from a reservoir at any suitable distance, 
the other pipe conducts a blast of air from suitable blowing machinery. 
The nozzles of these pipes are set at an angle one with the other. The 
blast of air carries away with it the inflammable liquid, and the two 
together form an inflammable jet, which may be utilised in reducing 
ores, heating air, puddling iron or steel, and in other ways, either for 
heating, reducing, or oxidising. For effecting the combustion of 
pulverulent matter or gases, two concentric pipes are used. The outer 
pipe is conical, and communicates with the reservoir containing the 
pulverulent matter or gas to be burnt. The inner pipe conveys the blast 
which draws and drives out the gas or pulverulent matter, producing 
therewith an inflammable jet. The blast may be either hot or cold. The 
jets may be arranged in series. 

861. Lusricatine THE AXLEs AND Bearines oF Wacons, M. Watson.— 
Dated 29th February, 1876. 

The features of novelty of this invention consist in making the 
pedestals of the axles of corves, or tubs, and rolling stock in general, 
with a reservoir to contain oil, and in adapting to the bottom of said 
reservoir a spherical valve, the seat whereof is the edge of a_hole formed 
between the reservoir and the part which fits on the axle. The vibration 
of the valve in its seat when the axle is in motion allows sufficient oil to 
pass from the reservoir on to the axle to lubricate it. But the oil ceases 
to pass when the axle is at rest. 

862. Protective Iron Surraces, F. S. Barj.—Dated 29th February, 
876. 

This invention consists in the production upon iron surfaces of a film 
or scale of oxide of iron, by the application of steam to such surfaces 
when highly heated. It also consists in the cleaning of iron surfaces from 
rust by the application thereto of the hydrogen obtained in the above 
process. 

864. Herat Rapiators, A. M. Clark.—Dated 1st March, 1876. 

The invention consists in the combination with an upright tube con- 
necting with the stove or furnace, and with a tube leading to the chimney 
of tubes, rising from a continuously open draught-flue that has a valve near 
each end provided with valves just above said flue, and above these valves 
commacten by cross pipes, so that all the tlues will empty into a continuous 
tube, which is thus easily cleaned by scrapers or analogous devices, and a 
direct or indirect draught being had as wanted. 

5. Parer Boxes, H. J. Haddan.—Dated 1st March, 1876. 
¥ So forming and folding paper blanks that they will pack closely, and be 
readily made into boxes, 

866. Scorcu Bonnets, A. W. Rodger.—Dated 1st March, 1876. 

The features of novelty which constitute this invention are, First, con- 
structing Scotch bonnets by felting wool slivers. Secondly, forming the 
slivers into a hollow conical shape, by building them on revolving and 
oscillating cones. Thirdly, the means of reducing the loose woollen cone 
to the requisite consistency, shape, and thiekness. Fourthly, the means 
for raising the nap on the outer surface of the fabric, and for reducing 
the fibres to an equal length. Fifthly, the elastic adjustable cone. 

867. Boots anp Suoks, H. B. Goodyear.—Dated 1st March, 1876. 

The essential feature of this invention sists in the emp’ of 

springs for supporting the shank or waist of a boot or shoe with their 
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ends a up in a die, so as to obviate all liability to the cutting of the 


* out sol 


868. TuRNING Boot AND Suor Heets, C. B. Dailloux.—Dated 1st March 
1871 


This invention consists in building up a heel to the approximate size, 
and causing it to be held firmly between the extremities of two rods or 
shafts in line with each other; one of the shafts carries a pattern plate of 
the shape to be imparted to regulate the action of a rotating cutter 
operating upon the heel. . 

869. Evers Coa Gas, 8. Hallsworth and R. Bailes.—Dated 1st March, 
1876. 


Utilisation of residue of burnt iron pyrites and oxtde of tron refuse, to 
which sawdust may be added, the whole pay emery by water. The 
materials are revivified by being spread ori a floor until they become too 
heavy for use by absorption of sulphur. 

870. Rotirr Skates, W. Howitt.—Dated 1st March, 1876. 

The features of novelty of this invention consist in employing inclined 
rollers in combination with cylindrical rollers, and in mounting the same 
on axles made with three inclines ; the outer inclined parts carry each an 
inclined roller sct at any desired angle for moving the skate in a curved 
direction, and the middle portion of the axles carries the c lindrical or 
straight rollers for moving the skate in a straight line. The aforesaid 
axles are fixed to and move with the foot-stock of the skate, side pressure 
brings the inclined rollers into action. f 

LER SKATES, B. Browne.—Dated 1st March, 1876. 
ik inten, of novelty of this invention consist in dividing the foot- 
stock of roller skates crosswise thereof, the heel part being fixed, and the 
other part movable thereon sideways. The fixed part carries a roller or 
rollers mounted on a fixed axle, and another axle fixed to the movable 
part of the skate near the front thereof carries three rollers; the middle 
roller is cylindrical and the other conical. The tilting of the foot-stock 
brings one or other of the conical rollers into action for enabling the 
skate to move in a curved direction. 
872. Umprettas, J. Levy.—Dated 1st Marck, 1876. 
The features of novelty of this invention consist, First, in making the 

tretchers of umbrellas, ls, and sun-shades to slide against the ribs, 
so as to bring the forked ends of the stretchers nearer to the tips of the 
ribs, and by so doing to cause the ribs to come and remain sufficiently 
close toget to prevent the sity for using a cap or india-rubber 
ring as now practised. Secondly, in making the ribs of umbrellas of a T 
shape in cross section, the mid-rib of the T being formed undulating to 
enable the rib to bend. Thirdly, in affixing to the stretchers of an 
umbrella near to the runner thereof, clips of metal for holding the ribs 
together when the umbrella is closed. Fourthly, the use of a double 
“top-notch” or two te top-notches for keeping the ribs in position 
when the umbrella is closed. 
873. Router Skates, C. BE. Stirlings.—Dated 1st March, 1876. 

The features of novelty of this invention consist in the mannor of con- 
‘necting the axles of the rollers together by side rods, which as.they are 
acted upon separately by the rocking of the sole or foot-stock, cause the 
rollers to converge, to enable the skate to move in a curved direction. 
874. Gun CarriAces, 7. Nordenfelt.—Dated 1st March, 1876. 

The object of this invention is to construct a gun carriage or turret for 
the bulwarks of a vessel or other hes ant by means of a projection or 
turret fixed to a circular or semicircular plate, and with an arm ora lever 
which moves the gun horizontally and vertically direct or by means of 
adjusting ssrews. 

875. Sewino Macuine Suvrties, 7. Nordenfelt.—Dated 1st March, 1876. 

The obje2t of this invention is to construct sewing machine shuttles in 
such a simple manner that they shall not be liable to wear rapidly or to 
get easily out of order. The improvements consist in making the sewing 
machine shuttles without any holes in the body, as in other sewing 
machines, for the thread to pass through. 

876. Oprarnine Gas For ILLUMINATING Purroses, R. J. Blewitt.—Dated 
1st March, 1876. 

This consists, First, in collecting the gases by means of a hood, and 
leading it to its destination by pipes ; Secondly, in extracting gases from 
the holds of ships by means of a tube similar to those used in artesian 
wells ; Thirdly, in increasing the quantity of cyanogen and ammonia by 
promoting the separation of the nitrogen from oxygen in atmospheric 
air; and, Fourthly, in converting the sulphur contained in coal as iron 
pyrites or sulphuret of calcium into sulphuret of sodium by means of 
chloride of calcium. 

877. Ferpinc Bortz, J. Briere.—Dated 1st March, 1876. 

This invention relates to improvements in the teats or nipples of feed- 
ing bottles. The First improvement consists in making two incisions 
in the teat lengthwise, one es on each side on the flat'part, whereby the 
column of liquid is always kept raised and any introduction of saliva pre- 
vented. The Second improvement consists in the addition to the joint 
connecting nipple and suction tube of an air valve pierced with about six 
holes, whereby the liquid will issue freely by suction, the nipple being 
pierced with the ordinary outlet. 

878. Gevatine CapsuLes, D. Nicoll.—Dated 1st March, 1876. 

Making a capsule out of sheet gelatine by means of a machine similar 
to the envelope-making machine, instead of casting such capsules as 
hitherto. 

879. Lire Rarts, 4. M. Clark.—Dated 1st March, 1876. 

This life raft iy formed by combining a series of flexible bags or recep- 

tacles for carrying the persons on the raft, with rows of jointed floats 











_ provided with guide ropes at the sides, the whole being stiffened by rigid 


traverses. The raft is reversible, and to it is attached a rope ladder having 
one or more stiff rings or traverses, by which access is had to the raft 
from the ship. 

880. Sreerine Apparatus, J. Davis.—Dated 1st March, 1876. 

The chief feature of novelty in this invention is the utilisation of the 
force of the water through which the vessel is passing, so to (1) lighten 
considerably the labour of steering, or (2) to move the rudder over at 
double the usual speed to give her a quick helm. The first object is 
attained by the use of a spring, buffer, or accumulator in oscillating 
sy mie having a piston rod attached to a pin in tiller, the spring giving out 
the imparted power, and thus rendering the steering very easy, otherwise 
saving one man’s labour. The second object is effected by means of the 
use of levers with weights or balls on their ends, the weight of the balls 
and levers being brought into certain positions by the force of water, and 
the — thus obtained is utilised to assist in the stcering of the 
vessel. 
881. Macnine Guns, W. R. Lake.—Dated 1st March, 1876. 

This invention relates to that class of guns in which the cartridges are 
received from a feeding device, and automatically brought into proper 
position, fired, and the empty shells discharged by power applied to a 
crank or equivalent device. 

882. Wueecs ror Bicycirs, £. Goddard.—Dated 1st March, 1876. 

The inventor constructs this improved wheel with a rim or hoop which 
has the usual groove for the reception of a line of india-rubber or other 
suitable material. But the pouuller and novel feature of this invention 
is the formation on the inside of the said rit or hoop, and all around the 
same, of a flange or web which gives strength and rigidity to the tire. 

, 884. ROLLER Skates, R. Smyth.—Dated 1st March, 1876. 

This invention consists in the application to roller skates of a single or 
compound roller to the heel and _ ball of the foot, such roller being in one 
piece, or in three divisions forming a barrel-shaped roller, so that when 
the skater leans on either side, the beve! of the roller will cause a curvili- 
near travel. The holders of the rollers are connected by two diagonal 
— or bars, which cause the rear rollers to take the curve of the leading 
rollers. 

885. Fincrrs ror Rearing anp Mowino Macurnts, J. F. Phillips.—Dated 
lst March, 1876. 

This provisional specification describes various ways of forging or 
stamping wrought iron or steel fingers for reaping and mowing machines 
in suitable dies, with their knife jslos in them, thereby dispensing with 
the expensive procees of slotting them by a shaping machine when cold. 
The dies for stamping and forging these and other articles such as screws, 
and ribbed beaters for thrashing machines, are made with bevelled or 
cutting edges, so that the plash. or overflow is nearly all cut off by the 

es. 

886. Saves, R. Hadfleld.—Dated 2nd March, 1876. 

A means is described of casting the shell or body of a safe at a single 
operation, thereby dispensing with all fastenings such as nuts, bolts, &c., 
and effecting an immense economy in labour, at the same time rendering 
such safe practically indestructible, 

887. Printina Macninery, IW. Conishec.—Dated 2nd March, 1876. 

This ss specification describes means for “ taking off” printed 
sheets from machines having a rocking cylinder, such means consisting 
in the use, in conjunction with the rocking cylinder, of a series of tape 
rollers carrying guiding tapes and apparatus for giving to the rollera and 
tapes a constant direction of motion, the whole of the apparatus being so 
arranged in relation to the rocking cylinder as that each sheet when 
ready for delivery from the rocking cylinder is guiued by rotating brushes 
and by the travelling tapes between the latter, and is delivered on to the 
delivery board, above which are provided fingers or smoothers, so 
arranged as to deflect or guide the sheet down on to the delivery board, 
or on to any pile of sheets thereon, the fingers or smoothers being for 
this purpose made adjustable to suit the height of pile there may be on 
the delivery board for the time being. 

888. Arratep Liquips, A. Sowerbutts.--Dated 2nd March, 1876. . 

The First part of this invention consists in introducing the gas into the 
liquid after bottling instead of before. Bottles are employed having 
stoppers or valves, closing from the inside in a well-known mannor. 








After filling the bottle the stopper is put’ into place, and any number of 
bottles so treated are placed ina strong chamber. Such chamber is then 
closed air-tight, and carbonic acid or other suitable gas is admitted under 
the n pressure, or the gas may, if c , be generated in such 
chamber. "The said then forces its way past the stoppers or valves of 
the bottles into the liquid contained in them, and when such liquid is 
sufficiently in) ted with the gas the pressure is suddenly relieved. 
‘The pressure o! in each bottle will then cause the ae to close 
tigh! against the seating, and the bottles may then be withdrawn from 
the ch The chamber preferred for the above-described operation 
is a cylindrical wrought nt vessel, similar to that poke. ‘ed in 
vulcanising ee ng a part of a a inet ane cons = in 
wholly or pees. “ac means applic e@ gas generators, 
whereby the marble or other material is raised out of the acid as soon as 
the pressure reaches a certain point. For this purpose the marble or 
other material is suspended to a flexible bag or bellows, or to a piston 
moving in a cylinder, such bag or bellows being caused to expand, or 
such piston to move, by the pressure of the gas when such pressure 
reaches a certain limit. 

889. ImpRoveMENTs IN Motive Power, AtrR Compressina, Rock Borne, 

AND OTHER APPARATUS, G, Stevenson.—Dated 2nd March, 1876. : 





This invention comprises various improvements, and is partly a 
development of the invention described in specification No. 387 of 1875. 
The First part of the invention relates to motive power and air com- 
pressing apparatus, and comprises modifications with two and with three 
cylinders, and with oscillating, spring blade, and other valves. The 
Second part of the invention tes to percussive rock boring apparatus, 
and comprises an arrangement in which the piston is formed on a long 
tubular rod, through which the agg, eg is passed, and in which the 
latter can be shifted to any extent. en a boring is to be put down to 
a great depth the lengths of the boring rod are jointed to each other, and 
can be wound upon a large polygonal drum. When the boring tool 
is to be worked by rotation without percussion the power is transmitted 
by a wire or other rope toa pulley mounted in a frame. The pulleys are 
made each with a shallow-grooved wooden tread or rim, connected to the 
boss or centre by light wrought iron spokes. In quarrying, when the 
boring apparatus has to be applied upon the vertical face of a rock, holes 
are first bored a short distance into the rock, and each is tapped to 
receive a screwed bar, or u bar to which a cast iron or other screw is 
fixed ; one or more horizontal bars are then fixed on the screw-held bars 
so as to be paralle) to the rock face, and the supporting and guiding 
frame of the boring cylinder is clamped upon the parallel bar or bars. 
For cutting coal or similar minerals, one or more rotating boring bars 
are used, being mounted in an improved manner. In one modification a 
single boring is held with several bearings by a jib, and is armed 
with cutters at all possible points between the bearings, and a slow 
reciprocating motion is impa’ to the jib, so that the cutters raay at 
one time work at parts opposite to which the bearings have been at 
another time. In another modification of the coal-cutting apparatus, 
four or other convenient number of the rotating, boring, or cutting bars 
are mounted upon a jib. Each bar is armed with cutters near its 
outer end, and the rs project to different distances, so that 
the least Lag ge 7 one of any adjacent two cuts in advance of 
the other in the direction in which the slide frame or trnck moves. 
The winding, hauling, or power-transmitting ropes used in quai 
and mining operations are by this invention made so that the wires or 
strands do not injure or cut each other. In one modification a core of 
hemp has laid on it a sheath of closely placed wires twisted very slightly 
in one direction, and outside of this a second sheath of wires, slightly 
twisted in the opposite direction, is put. There may be more than two 
sheaths or layers of strong wire, but outside of all there is by preference 
put a skin of fine flexible wire plaited together. 

890. Avromatic Lusricators, R. Hadfleld.—Dated 2nd March, 1876. 

An improved automatic pedestal is described, the mechanism of which 
is so arranged that upon, overturning the corve or other vehicle, the oil 
gradually exudes and lubricates the axle-bearings. A means is described 
of applying the invention to machinery in general. 

891. Coatino with Merats, W. Whittle and J. Newman.— Dated 2nd 
March, 1876. 

The object and purpose of this invention is to improve the process of 
tinning or coating small wares, as well as to economise the metal with 
which they are coated. 

892. TreatinG Curreous Ores, B. L. Mayer.—Dated 2nd March, 1876. 

This invention consists essentially in precipitating the cobalt and nickel 
in these waste liquors by means of zinc. To effect this, the liquors are 
heated to about boiling point, and are then run into tanks containing 
scrap zinc; or the zinc may be in the form of sheets, and dipped into the 
boiling liquor; in either case the cobalt and nickel are deposited on the 
zinc in about the space of ten minutes, when the liquor is then run off, 
or the zinc sheets lifted out, and the deposit is scraped off the sheets, or 
taken off the scraps by friction or otherwise, and containing cobalt and 
nickel as well as iron, lead, zinc, and other metals, the deposit is a 
marketable product of considerable value; the cobalt and nickel being 
afterwards separated from the other metals byany ordinary metallurgic 
process, 

893. Lamp Burners, W. M. Brown.—Dated 2nd March, 1876. 

These improvements consist in three separate wicks, arranged together 
in the form of a triangle, a certain amount of space being left at each of 
the three angles, the three united under one glass. 

894. Sprnninc, W. Sumner.—Dated 2nd March, 1876. 

This invention consists in hardening certain parts of the spindles used 
in machines for preparing, spinning, doubling, twisting, and winding ; 
also in modes of imparting the drag to the bobbins ; also in applying guides 
to the flyer legs to hold the yarn above the bobbin; also in improved 
modes of supporting the bobbins, and in a machine for spinning. 

895. CoMPENSATING FOR THE CONTRACTION AND EXPANSION OF RAILWAY 
SIGNAL Wires, J. J. F. Stevens.—Dated 2nd March, 1876. 

This provisional specification describes mechanism attached to the 
signal or point lever in the frame in such manner that any expansion of 
the wire is always at once taken up and any contraction allowed for, 
while the wire is always ready to be acted upon by the lever. 

896. Heatina, J. N. Sawkins. - Dated 2nd March, 1876. 

The invention consists in a portable vessel and cover, so arranged that 
the cover when removed from the vessel and reversed in position serves 
by suitable legs to support the vessel. The cover also is employed to 
receive a supply of spirit, by igniting which the contents of the vessel 
may be heated. 

897. ConpENsED Foon, C. Morfit.—Dated 2nd March, 1876. 

The invention ists in iating animal gelatine with condensed 
cow’s milk. 

898. RirLes, CARTRIDGES, AND ProvectiLes, 7. Turner.—Dated 2nd 
March, 1876. 

One part of this invention consists in preventing fouling in rifles, by 
making at the rear end of the barrel and in advance of the charge chamber 
a cylindrical or nearly cylindrical chamber, in which the fouling is 
deposited. Another part of the invention consists in making at the front 
of the metallic case of the cartridge an expanded chamber in which the 
fouling is deposited. Another part consists in making projectiles or 
bullets of a very short cylinder with hemispherical ends, and having a 
hole or cavity in its axis extending from the front to near the base, 
whereby the projectile is reduced in weight and a higher velocity 
obtained. 

899. Fastenincs ror Boots Anp Suors, W. Handley and M. Draper.— 
Dated 2nd March, 1876. 

According to this invention, the fastening consists of two parts attached 
to the opposite edges of the shoe or article to be fastened. One part con- 
sists of a disc with an under plate pierced with two engaging holes; and 
the other part of the fastening consists of a disc with a central stem and 
head. When the two parts or edges of the article are brought together, 
the head of the stem is made to enter one of the holes in the plate, and on 
the pressure being relaxed, the stem slides to the smaller end of the hole 
and effects the fastening of the two parts of the article. The headed stem 
may be made to enter either of the holes in the plate as occasion may 
require, One, two, or more of the fastenings may be applied to the shoe 
or other article. 

900. Stream Borer AnD oTHER FurNAcEs, G. N. Shore and @. H. Chubb. 
~—Dated 2nd March, 1876. 

This specification describes admitting air through hollow fire-bars to 
the interior of a closed furnace. The incoming streams of air are caused 
to rise upwards at the end of the furnace, and then descend through the 
fuel and between the fire-bars to an outlet flue or chimney. 

901. Beer, C. H. Gill.—Dated 2nd March, 1876. 

This provisional specification describes avoiding fermentation for the 
production of alcohol in the beer either in great part or in whole, by 
adding alcohol to the wort after it has been boiled with hops and suitably 
diluted, instead of as is now done—forming the alcohol in and at the 
expense of the wort. The inventor afterwards charges the mixture of 
alcohol and bitter wort with carbonic acid. 

902. Movine Lanp, D. Greig and M. Eyth.—Dated 3rd March, 1876. 

This invention refers to implements moved by steam or other motive- 
power intended to displace large quautities of earth for making excava- 
tions, constructing embankments, levelling fields, and for similar 
purposes. The power is applied to the impl t, which ists of a 
scoop of peculiar construction and carried upon wheels, by means of wire 
ropes, a8 in steam ploughing, the implement moving between two engines 
or anchors, taking up soil at or near one end of the line of the rope, and 
depositing it at or near the other end. 

903. SuLpHaTEs or Sopa AND Potasn, J. Cammack and A, Walker.— 
Dated 3rd March, 1876. 
The invention consists principally in the use,for such manufacture of a 











revol cylinder formed of iron or other suitable material, and either 
lined with fire-clay or otherwise; the said cylinder being mounted 
horizontally or slightly inclined, and heated either by the passage of the 
flame and heated products of a furnace through the said cylinder, or by 
being enclosed in a chamber above a furnace, or by any other means, and 
caused to revolve. 

904. Fasrentnos ror Baas, C: Lange.—Dated 3rd March, 1876. 

This consists of tube in frame, with slots supported in end beari : 
catches in frame enter slots in tube, which latter has lateral motion 
regulated by spiral springs ; wedge-shaped bolt in middle of frame takes 
into corresponding slot in tube, which moves same late! . 80 as to 
enable catches to be withdrawn. By these means the frames are 
simultaneously secured inside at the ends, as well as at the middle. 
es” ee ror Borries, J. Bolt and J. Weeder.—Dated 3rd March, 

876. u 

The improvements consist in the construction of a valve or flap 
made of india-rubber or other suitable substance, and which is used in 
combination with inward and outward projections of the stopper, which 
is secured to the neck of the bottle. 
9086. Removinea INcrusiation, I. Swindells and R. L ster.— Dated 3rd 

March, 1876. 

The features of novelty in this invention consist in placing a galvanic 
apparatus inside a steam boiler, and from which the inventors carry a 
copper wire to a series of—by preference—zine plates, suitably disposed 
in the water of the steam boiler, and connected together by copper wires, 
and they thus produce a galvanic action for the purpose described ; or 
they use a series of zinc plates, without the galvanic apparatus, for the 
same purpose. The invention is equally applicable to salt pans and other 
evaporating or boiling apparatus. : 


907. BuitpiNnG Watts, BF. O'Callaghan.—Dated 3rd March, 1876. 

This invention relates to improvements in the method of joining or 
uniting concrete slabs or other similar building materials by which the 
necessity for employing an iron, wooden, or other framework in the con- 
struction of buildings with such slabs is obviated. For.this purpose walls 
built or constructed in accordance with the inventor’s improvements are 
com d of two or more thicknesses of concrete slabs, or other similar 
building materials, so a or united together by screws, bolts, or other- 
wise’ that the centre of each slab on one side of the wall shall be opposite 
the junction of four slabs on the other side, thus affording t stability, 
combined with extreme simplicity, together with facility for alterations, 
enlargements, or removal, the whole structure being incombustible. 

908. Arr-pRoor ARTICLES, J. M. Macintosh and W. Boggett.—Dated 3rd 
March, 1876. 

This invention consists in constructing gas-bags, the interior lining of 
foot-balls, cushions, and beds of india-rubber coated single cloth in the 
following manner :—The edges of these articles are first brought together 
(with the india-rubber outermost, and previous to being vulcanised) upon 
a smooth iron anvil, when, by tapping them with a small hammer, they 
become strongly united. The parts so joined are then covered with a 
narrow strip of cloth coated with india-rubber, which makes them strong 
and air-tight. When vulcanised the articles are ready for use. 

909. Pitts, T. 8. Cocking.—Dated 3rd March, 1876. 

The object of the invention is to effect the formation of the plastic sub- 
stance first into a suitable pipe form, and then into pills by a variable 
action of the same pair of rollers grooved or fluted around their pert- 
pheries. 

910. Har anv Ciotues Pras, J. N. Sawkias.—Dated 3rd March, 1876. 

For this purpose a bracket or socket is formed with cheeks connected 
together at the upper and lower parts, so that a peg, hook, or other sup- 
port, having a split or divided end, may, when pushed or sprung therein, 

ar against the upper part and rest upon the lower part thereof. 
911. Castine Merats, B. J. B. Mills.—Dated 3rd March, 1876. 

The invention relates to arrangements by which a fluid piston—that is 
to say, the pressure given by or transmitted through a column of a fusible 
metal, such as lead, or any suitable alloy thereof, shall force the metal 
intended to be made into castings under pressure. 

912. Borrie anp Jar Stanps, J. Harrington.—Dated 3rd March, 1876. 

This provisional specification describes a stand consisting of a foot or 
or base, from which rises a standard terminating in a ring handle. 
Beneath the ring arms radiate from the standard, one arm for each bottle 
or jar. Through each arm a screw passes vertically, and it terminates at 
its lower end in a button stopper covered with india-rubber. 

918. Heatine Steam Boicers, J. Cowan.—Dated 3rd March, 1876. 

This provisional specification describes a peculiar manner of applying 
the waste heat from a limekiln to generate steam. 

914. Sarety Siena, Apparatus, J. Bdwards.—Dated 8rd March, i876, 

This invention consists in working a movable trigger or stop at the side 
of a railway line by electro-magnetism or fluid pressure, so that the said 
trigger or stop, which ordinarily stands within range of a lever or arm on 
a locomotive connected to a whistie or other alarum thereon, and which, 
when it so stands, causes the alarum to sound on a passing locomotive, 
can be withdrawn by making electric contact, or by moying a piston, 
bellows, or flexible leg ye ne at a distance, thereby allowing a loco- 
motive to pass without the alarum being operated. The electrical contact 
key, or the piston, bellows, or diaphragm, may be worked by the ordinary 
signal lever, or its spring catch, so that the trigger or stop is not with- 
—— until the said lever is pulled over to lower the semaphore to 
safety. 

915. Bricks, F. Chamberlain.—Dated 3rd March, 1876. 

This invention consists in moulding or compressing bricks, tiles, and 
other like articles in vacuo. 
ote. STRAINING OR SirtinG Apparatus, 7. @. Green.—Dated 8rd March, 

S76. 

A rectangular sieve is supported at one end by pressure springs, and 
at hae other end by a bar which is held against a ratchet-shaped cam by 
springs. 

917. Skates, M. P. Jones.— Dated 8rd Murch, 1876. 

The invention consists in adapting to the foot, stand, or stock of the 
skate two or more spherical rollers placed within metal boxes, frames, 
sockets, or recesses, 80 as to form a universal roller. 

918. Sprina ror CLosina Doors, G. Stierlin.—Dated 3rd. March, 1876. 

The spring can bo made strong or weak, or can be entirely suspended 
without removing the hinge from the door. 

919. DovsLe-action Spring Door Hinoe, @. Stierlin,—Dated 8rd March, 
876. 

The hinge will open a door both ways, and is fixed at the top of a door 
instead of at the bottom, as other hinges at present in use are, 
921. Bricks, W. 8. Batley.—Dated 3rd March, 1876. 

This invention consists in arranging a shaft revolving in bearings and 
driven from its centre. Each end of this shaft enters a cylinder, into 
which the clay is fed through hoppers, and is cut and mixed by radial 
and helical arms, which force it to the outer ends of the cylinders, which 
are there made of greater diameter, and are provided with lateral dis- 
charge openings. Opposite these spon the shaft is provided with 
spirally-arranged arms which force the clay through the openings. 


922. Neckties AND Fasteners, G@. J. Goodwin.—Dated 4th March, 1876. 

Forming neckties so that a tab piece is saved from the stuff. Forming 
tab with holes or spaces having a hinged fastener working therein to 
receive and hold the band. 

928. Armour ror Piatine, A. Bakewell.—Dated 4th March, 1876. 

This invention consists in the use of water or any liquid or fluid as a 
packing for hollow armour plates of steel, iron, or both, or other metal. 
The plates are constructed so as to be, in fact, closed water-tight tanks, 
which can be filled and emptied by suitable pumps. It is essential that 
means be taken to insure that these plates or tanks are completely filled 
with water. By this invention the same weight of metal has a largely- 
increased power of resistance. 


a6, Winpow Fasteners, J. 7. Sloan and W. C. Frost.—Dated 4th March» 
876. 





Oo 

A window fastener is described which affords greater seourity and con- 
venience, as it cannot be opened from the exterior. 

925. Rotter Skates, R. RK. Harper.—Dated 4th March, 1876. 

The provisional specification of this inven‘ion describes a novel mecha- 
nical arrangement and disposition of those purts of roller skates or rink 
skates situated between the axles and the under side of the sole plate of 
foot stock, by which the uired movements of the axles are obtained and 
smaller radius curves may safely made by the users of such skates, 
ae of the ordinary four-wheeled kind or the bicycle description of 
skates. 

926. CovrLinc anp UncovupLina Goops Wacons, 7. Hewitt.—Dated 4th 
March, 1876. 

This invention consists of a pronged fork by which the coupiings are 
coupled and uncotipled. 

927. Crocner Hooks anp Hanpies, J. Coggins, G. Baxter, and T. Wi 
Greaves.—Dated 4th March, 1876. 

The novelty of this invention is restricted to the mechanism within 
the handle by which the crochet hook or its equivalent is projected or 
retained. 

928. Ro.ier Skates, J. Lewis and H. Jones.—Dated 4th March, 1876. 

This skate differs from tile ‘‘ Plympton” and all other roller skates 
with guidable rollers in that it is done by the adjustment of the weight 
of the skater more on the toe of the skate than the heel, or vice verau, 
instead of by lateral pressure. 

929. Router SKates, @. Clark.—Dated 4th March, 1876. 

The features of novelty which constitute this invention aro, First, 
fixing and maintaining the axles of the fore’and hind wheels of roller 
skates in a parallel position, and causing such axles to take and be placed 
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in a radial position in opposite directions by 
and parallel to each other with and by means of 
fastened to the two axles ee and after the manner 
1 specifi of the said invention ; Secondly, 
the wheels of roller skates of other materials than or in combina 
tion with wood, in and after the various modes or combinations, Nos. 1, 
2, 3, 4, 5, mentioned in the provisional specification of the said invention. 
980. ArpLyiNo Grass To Rispons or TexTILe on Exastic Fasrics, 7. C. 

March.—Dated 4th March, 1876. 

This invention consists in lying to ribbons of velvet, &c., or elastic 
fabrics, coloured, plain, or silvered glass ornaments having a flattened 
—- by means of cement for application to ladies’ dresses or as articles 








931. Tuses anv Fives or Steam Boiers, H. J. Hayne.—Dated 4th March, 
1876. 


This invention relates to improvements in apparatus applicable to the 
tubes or flues of locometive or other steam boilers. For this purpose a 
fixed or a removable spiral or other slide either in one piece or in sections, 
with spaces and of lengths best adapted to each boiler, according to its 

uliarity of draft, is employed, connected by rods of metal, the object 
to retard the passage of the flame and heat through the tubes or 
flues, and of more completely utilising the products of combustion, and 
for the purpose of bringing the flame and heat into closer and more con- 
tinuous contact with the lower as well as upper sides of the tubes or flues, 
thus passing more heat into the water, by which means a saving of fuel is 
effected, the heat in the chimney being decreased. The slide or spiral 
may be in one piece or many sections, and either the whole le of the 
tube, or shorter or longer than the tubes or flues. Different degrees of 
draft require some variation in the twist of the slides. 
932. CLeaninec Knives, J. FE. Chambers.—Dated 4th March, 1876. 

According to this invention the machine consists of a cylindrical box 
or case divided longitudinally at or about its middle, within which box 
or case a polishing drum works. In the concave surface of the lower half 
of the case, or in both halves of the case, shallow beds or cavities are made 

to receive the blades of the knives, the said blades being introduced into 
the said cavities through openings in the ends of the case, the handles of 
the knives being supported by rests outside the case. By the rotation of 
the polishing drum the sides of the blades presented to it are cleaned, the 
knives are then withdrawn and reintroduced at the other end into the 
machine for cleaning the other sides of the blades. 
933. Rover Skates, C. F. Wood.—Dated 4th March, 1876. 

According to this invention the turning of the foot to the right or left 
produces the required inclination of the axis of the rollers to give motion 
to the right or left without any inclination of the plane of the sole 
of the skate. The rollers are carried by bearings turning on a flat 
arm or plate jointed at its middle to the middle of the underside of the 
sole. When the foot is turned the flat arm or plate carrying the bearings 
of the rollers retains its position, and the sole and the said flat arm thus 
cross each other at a small angle. A pin fixed on the under side of the 
sole retains an arm on the bearing of the roller axis in the middle line of 
the sole, and the centre by which the bearing is jointed to the flat arm 
having been carried out of that line, a canting or inclining of the axis is 
produced. The motion of the axis of one pair of rollers is transmitted by 
jvinted arms to the axis of the other pair. 

934. Direcr-actine Steam Pumps, H. Wheeler and J. Pearson.—Dated 4th 
March, 1876. 

According to one of the improvements constituting this invention two 
small cylinders with pistons and piston rods parallel to the steam cylinder 
are situated in the steam chest. The ends of the piston rods carry tappets 
jointed thereto ; the advance motion of one or other of the piston rods 
causes its tappet to strike against and move forward the slide valve. The 
tappet is disengaged from the slide valve at the proper time by. coming 
against a screw stop. The small cylinders are provided with ports by 
which steam from the steam cylinder is admitted and the exhaust effected 
at the required times. According to another improvement the small 
cylinders are at right angles to the steam cylinder and parallel to one 
another. The ends of the piston rods carry inclines which act upon spring 
arms having motion in a line parallel with the axis of the steam cylinder ; 
these arms on their advancing motion carry the slide valve in one or other 
direction at the required times. 

935. Motive Power Excines, A. Guthrie.—Dated 4th March, 1876. 

The invention consists of a peculiar construction of crank with loose 
crank pin connected to a secondary or supplementary adjustable crank 
pin by means of plates or connecting links, whereby a single-cylindered 
engine may be made to give motion to several shafts, turning them all in 
One direction, or some of them in one direction and the others in the 
reverse direction. Guide or safety tappets are connected to the said plates 
or connecting links, and operate in conjunction with restraining abut- 
ments or guide surfaces to prevent recoil of the crank shaft and to insure 
proper action on the crank of the loose crank pin. The crank shaft is 
caused to revolve in the required direction by adjusting the supple- 
mentary crank pin to certain positions with regard to the crank and loose 
crank pin. 

936. Woopew Key ror Fastenine Ratts ry Rattway Cuairs, J. Sample, 
J. Grantham, and M. Waddle.—Dated 4th March, 1876. 

The wooden key or wedge, used for securing rails in railway chairs, is 
made somewhat bigger than usual, and the desired taper gained by 
cutting from the tail end.of the key a wedge-sha) piece, leaving a gap 
the apex or point of which is towards the head of the key ; consequently, 
when the key is inserted in its place and driven up tight, the elasticity 
or spring of the tines or prongs keep it in its place and c te for 


upon the breaking out,of the Crimean war. 
high and the demand great. At the close of the war the recoil, 


present over; and the 
buyers of finished iron have pretty much met their current require- 
ments by the purchases of a fortnight and three weeks ago. Best 
pigs are without alteration in price, but the medium and common 
pigs of the North of England and some other districts are slightly 
weaker. Six a ton under last week’s quotations would have 
been ingly accepted this afternoon for Middlesbrough iron. 
Staffordshire all-mine, of Messrs. H. Ward and Sons, and Messrs. 
Addenbrooke, were firm at £4 5s. Purchases have been made in 
advance of requirements, and the accumulated stock in the hands 
of carriers, both canal and railway, awaiting the order of the 
consignee, was perhaps never greater in South Staffordshire than 
atthe presentday. It seemed this—Thursday —afternoon, as though 
the disposition to buy had almost wholly ceased, and there 
appeared to be 9 gro conviction that the lowest prices quoted 
for some months past as to certain brands will not be long before 
they again prevail. Meanwhile, as to hematite pigs, it was con- 
firmed that the + Barrow ee have orders on their books 
representing no fewer than 200,000 tons, - 

Some more furnaces in the district are being prepared to be put 
in tion, but at present only fifty-seven are in operation out of 
148 built; the weekly produce of these is 7000 or 8000 tons. 

White ironstone gubbin of good — range from 17s. to 
18s. per ton. Large quantities of red ore and other ironstone are 
still a brought into the district. 

It was impossible to get best finished iron under the quotations 
of makers. Iam able to state upon undisputable authority that 
though the Earl Dudley’s quotations are £9 12s. 6d. for marked 
bars, yet that the orders in hand enable the famous Round Oak 
Works to be kept on full time. Better still, the orders arriving 
represent larger individual quantities than for a long time past, 
indicating what makers would gladly regard as a return to the 
old days. Best sheets were reported to be well sold, but less 
wine qualities were on offer down to £9. 

The wages board in the finished iron trade remains as last 
reported relative to its constitution, and the favour in which it is 
generally hela. It is regarded on all hands as satisfactory that Mr. 
Ancutt, the vice-president, has not resigned his connection with 
the board, for the organisation promises to work to the benefit of 
both masters and men, and therefore to the whole district. No 
notice for a reduction in — has been given by the ironmasters, 
but the question may be taken up at any time upon seven days’ 
notice. 

The demand for coal is not over brisk for household purposes, 
consequent upon the somewhat warm state of the weather. The 
delegates of the colliers are still holding meetings with a view to 
push up wages, but no alteration will take —— just at present. 
A good deal of underselling is going on by the littie masters and 
proprietors of “rib and pillar” pits, but the leading houses of the 
trade still maintain their rates, upon the basis of lls. per ton for 
furnace coal. 

The Warwickshire miners, following those of Staffordshire, are 
beginning to agitate for an increase in their wages. They have 
not gone so far yet as have the Staffordshire men, but at a meet- 
ing held on Tuesday last at Bedworth, they passed a resolution 
saying that they viewed with satisfaction what they termed ‘‘ the 
renewed activity in the coal and iron trades of this country,” and 
expressed their belief that the time was fast approaching when 
the associated miners of Warwickshire would be justified in askin; 
for an increased rate of wages. They also expressed their approv 
of the formation of a joint Conciliation Board, and hoped that it 
would deal with the wages question in such a manner as to render 
strikes and lock-outs totally unnecessary in the future. The 
Warwickshire and Staffordshire colliers do not yet seem to see 
that if they go in for higher —_— just now they will surely check 
the present slight revival in trade. 

A large sum of money is being now spent by the Mines Drainage 
Commissioners in the subsidising of pumping engines in what is 
known as the Tipton district. Some thirteen firms are there 
pumping, and are receiving between them assistance at the rate of 

j per annum. They are all employed in draining what is 
known as the Tipton pound. As might be expected, the invest- 
ment, though embracing a large outlay, yet promises to be 





any shrinkage that may arise from the heat and dryness of the atmo- 
sphere. 
937. Skxatine Rinks, C. Clamond.— Dated 4th March, 1876. 

This consists in forming a rink with a surface of real ice by forming the 
rink with an impermeable surface with a rim all round it, in dividing this 
surface into compartments, and in covering the same with metallic cloth ; 
under the metallic cloth a liquid of a temperature beneath that which will 

reeze water is caused to circulate, and soft water is sprinkled on to the 
metallic cloth, which freezes ; more water is poured on until a sufficiently 
thick surface of ice is obtained. 

938. Lames ror Sup Licuts, C. H. Meyer.—Dated 4th March, 1876. 

This consists in the application of two reflectors instead of one with 
lamps for ship lights. 

939. ArriicaTion or Force To Macuinery, W. E. Vavasour.—Dated 4th 
March, 1876. 

This consists of a machine by which motion is imparted through 
means of the power exerted by the leverage action of a bar passing 
through the centre of a body, the bar having attached to its extremities 
weights which, acted upon by the force of gravity, produce a downward 
motion of that extremity of the bar which is the further from the centre 
of the body, which bar, acting as a lever at a right angle about such centre 
or fulerum, imparts to the body a rotary motion. The addition of 
several of such bars and weights, and of levers to bring them when spent 
again into action, causes the motion to be continuous. This obtained is 
capable of regulation to any power required, according to the greater or 
less weights applied and the greater or less length of the bar from the 
centre of the body. This mechanism is applicable to all kinds of ma- 
chinery where motion is required. 

940. Gas Burners, G. Bray.—Dated 4th March, 1876. 

Holes made in fish-tail burners at obtuse angles, say between 20 and 40 
deg., up toa straight horizontal line combined with clliptically-shaped 
hole. Washer or plate with aperture in bat’s-wing burner of metal or 
earthenware, or a combination thereof, fitting interior of case. Layers of 
muslin or other fibrous materials are used in combination with the above. 
Using a lip or bush with vertical hole in bottom of burner socket or in any 
other convenient position. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

In Birmingham to-day—Thursday—not a little concern touching 

e prospects of business, as affected by the probabilities or other- 

ise of England being drawn into war in Turkey, was displayed by 

all classes of traders. Whilst it was borne in mind that on former 
occasions the fears of war have proved more disturbing to trade 
thau the actual occurrence of war, and even that war having 
bro!.en eut business has at once conspicuously revived, still grave 
apprehensions were entertained. 

hat a great war always sets on foot a vast expenditure, and 
thereby quickens the circulation of money and the exchange of 
com modities, not only in the countries where it is being waged, but 
also in others which may be called upon to supply merchandise to 
the scene of the conflict, is no doubt correct. As the result of 
hostilities on a great scale, it often happens too that new channels 
of trade are opened out. The extent ot the disturbance which may 
arise to trade if the war should become a great one will depend in 
the present instance upon the number and importance of the 

Powers who take part in it. The feeling of suspense and caution 

amongst business men in Birmingham as in other markets is due to 

the existing uncertainty on these points. 

* The South Staffordshire trade would receive a sudden and large 








lin the end. The combined work of these engines is 
telling upon the water throughout the whole of the Tipton and the 
Wednesbury district. 

Of this a notable instance is furnished in the fact that at the 
Willingsworth Colliery, Wednesbury, where a twelvemonth ago 
the water had risen in the shafts some 35 yards, it has now sunk 
to17 yards. Owing to the ruinous extent of the flooding of the 
property, the Willingsworth Colliery was some few years ago 
wholly stopped. A year back, however, a new company was 
formed to drain and work it. One hundred and eight acres, most] 
of thick coal, are comprised in the estate. Fifty are in the solid, 
and altogether it is estimated that the property contains a million 
and a-half tons of splendid fuel. The year has been occupied by 
the directors of the company in erecting a powerful pumping 
engine and in otherwise preparing to win the mineral. Although 
the pump has not begun, yet it will be seen that half the drainage 
work before the company has been accomplished without the 
slightest effort on their part. The Willingsworth pump will be 
out of the hands of the contractor, it is hoped, in another week, 
and will then be started with some little ceremony. 

Aided as the local colliery owners are by the joint work of the 
Mines Drainage Commissioners, it may fairly be assumed that very 
large quantities of thick coal now under water in the Tipton 
district may be looked upon as likely soon to be offered in the 
consuming market. 

That the commissioners will be able much longer to subsidise 
umping engines at the rate I have indicated is open to question. 
further, it must not be forgotten that the water is rapidly rising 

in the adjoining or Darlaston pound, and that it is quite possible— 
nay, almost likely—that when it has risen to what is known as 
the bottom coal, it will make its way into the Tipton pound, 
where it will not be easy even for all the engines now going there 
to effectually deal with it. Meantime ironmasters hope for the 
best, thankfully accepting the help which is now being obtained. 

The engineering and machine industries of Birmingham and 
the surrounding neighbourhood are not quieter than at the date of 
my last; indeed, the prospects are improving. This arises out of 
the more numerous inquiries which are now in the market— 
inquiries which it is reasonable to conclude will result in a fair 
accession of new business to this district. 

In addi'ion to the advance in the price of brass wire announced 
last week, there has been an increase of 4d. per lb. in copper wire. 
Brass ingot has been put up £3. ton.and copper ingot £5. As the 
result of the rise in the operatives’ wages, the Willenhall brass pad- 
lock makers have advanced the ne of their goods 5 per cent. 

Messrs. Joseph Edward and James Edwin Cope, brass-founders, 
of Charlotte-street, Birmingham, have filed their petition 
for liquidation. The liabilities are estimated at £1500 and the 
assets at £250 or thereabouts. Mr. Charles James Perry, account- 
ant, has been appointed receiver. 

Mr. Woodward, the patentee of the process for making paving 
blocks out of blast furnace slag, has begun operations at the fur- 
naces at Tipton of Mr. Turley, who makes good all-mine iron. The 
slag of such iron after being submitted to the kiln yields a block 
which resists immense pressure, and turns the point of a chisel. 
Common pig slag cannot de utilised in this way. 

The responsibility or otherwise of a colliery engine stoker to 
wheel his own coal when working twenty-four hours or a double 
turn, er — gist of a = = at Aiyk siliery Cor a few days 
ago. er summon: e Perry Jolliery Com for a 
fortnight’s wages in lieu of notice, On the 25th a a com- 








Jainant was to work a double turn, as such men have to do when 
ay end wighh tases axe reversed, but he allowed the fires to burn 
low, aud consequently the engines stopped, and for this r ence 
he was at once dismissed in accordance with the terms of h' agree- 
ment. He, however, sought to show that it was from no negli 

ce of his that the fires had died down; that it was because he 
fad no coal to stoke with. The wheelers had not brought him 
sufficient for the night, and he argued that it was not his duty to 
wheel the coal. "The bench, however, decided against him, and 
dismissed the case. : 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE spurt in the iron trade of this district has scarcely been 
more than of a temporary character. As I pointed out in my last 
week’s report, the extra amount of buying was not backed up by 
any general improvement in the demand from actual consumers, 
and now that the comparatively few large purchasers who were 
in a position to enter into any transactions of any importance 
have apparently satisfied their requirements for the present, 
there is again a dulness in the market, and there was but little 
doing at the Manchester weekly meeting on Tuesday. Sellers, 
however, generally remain firm in their quotations, and there is 
not cam change to report upon the prices which were ruling last 
week. 

Lancashire makers of pig iron are exceedingly stiff, and although 
they are securing very few orders, exhibit no disposition whatever 
to give way, offers ata very small reduction on their full list rates 
being declined. For delivery into the Manchester district quota- 
tions remain at 56s. to 57s. per ton for No. 3 foundry, and 55s. per 
ton for No. 4 forge. f 

Middlesbrough makers offering in this district are also still asking 
the advance prices of last week, and quotations range about 54s, 9d. 
to 55s. 9d. per ton for No. 3 rey wag’ AY 53s. 9d. for No. 4 foundry ; 
and 52s, 3d. to 52s. 9d. per ton for No. 4 forge delivered ; but the 
sales made at these prices are only to a limited extent. 

Lincolnshire iron shows no material change, and q for 
delivery into this district remain nominally at 58s. 6d per ton for 
No. 3 foundry, and 57s, 6d. per ton for No. 4 forge, less the usual 
24 per cent. ¢ 3 : 

Hematite irons continne very firm in price, especially in forge 
qualities, which are scarce. 

Although there are still complaints from eng s and founders 
that they are but indifferently supplied with orders, and that even 
what little work they do secure has to be taken at a very low 
price, there are more encouraging reports from some branches of 
the finished iron trade in this district, and several of the large 
forge works have now orders on hand which will see them well 
into next year. Bar iron has a tendency to be stiffer, and quota- 
tions for Lancashire makes, delivered into the Manchester district, 
range from £6 15s. to £7 per ton. Middlesbrough and Stafford- 
shire bars remain much about the same as last ed : 

In the coal trade there is, if anything, rather less animation, the 
mildness of the weather having tended to check the improvement 
which was looked forward to in the demand for house pit coals. 
Still a very fair business continues to be done in best coals at late 
prices, nom the better qualities of common coal meet with a 
tolerably good demand. Forge coal, however, is still rather 
a drug, and the increased production of engine fuel is 
causing a weakened tone in burgy and slack. In’ gas-making coale, 
although there are one or two inquiries in the market, there is very 
little new business coming to hand, the bulk of the purchases 
having now been made. Quotations generally are without any 
material change from those last given. ‘ 

There is an unsettled feeling amongst the miners in some of the 
Lancashire districts with regard to the wages question, and 
although no definite action has yet been taken, I am informed that 
an agitation for an advance is probable before jong. In the Ashton 
wages dispute the Bishop of Manchester has been asked to act as 
arbitrator, and a ting of repr tatives on each side will pro- 
bably he held next week. 

The passing of the Coal Mines Regulation Act, 1872, and the 
increased responsibilities which were in consequence thrown upon 
colliery managers, gave rise to a feeling in this district that some 
steps should be taken to protect their interests, and this resulted 
two years ago in the formation of the Lancashire Certified Colliery 
Managers’ Association, for the purpose of defending the members, 
when necessary, against all actions, judgments, penalties, Xc., that 
might be imposed upon them, and, at the same time, to assist and 
advance each other in their profession through the medium of 
periodical meetings and the reading of papers on matters of 
interest. The members of the above society, who now number about 
fifty, held their annual meeting in Manchester on Saturday, 
and several interesting matters were brought under discussion. 
Amongst them was the question of safety lamps and shot firing in 
mines. The present lamps, it was generally admitted, were not to 
be relied upon under all circumstances, and it was urged that addi- 
tional safety in working should be provided by sinking more shafts 
into the mines. The present system of shot firing was also con- 
demned, and, amongst other matters brought forward, the secretary 
was instructed to bring under the notice of the Inspector of Mines 
cases of mines which members stated were being worked by un- 
certified managers. j . % 

A general meeting of the Institution of Mechanical Engineers is 
to be held in Manchester next week, when the following papers 
are to be read and discussed :—‘‘ On the Open Spring Tuyere and 
other Blast Furnace Tuyeres,” by Mr. F. H. Lloyd; ‘*On Rope 
Gearing for the Transmission of Large Power in Mills and Fac- 
tories,” by Mr. J. Durie, Manchester ;” and ‘‘ On the Construction 
of Safety Valves,” by Mr. J. C. Wilson, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE improvement of which my most recent reports have spoken 
continues in a few instances, but in others it has diminished with- 
out any prospect of any real augmentation of activity this year. 
There can be no doubt whatever that this retrogression is very 
largely due to the disturbed state of the political atmosphere, the 
threatening aspect of which without doubt prevents the London 
and other export merchants from buying as largely as they would 
otherwise have done. With India matters are on a somewhat 
better footing owing to the increased value of silver, but the causes 
just named are also in this respect operating to disadvantage. The 

vant trade is necessarily greatly curtailed by reason of the 
uncertainty which exists on the Eastern question, and our business 
with Southern Russia, the Danubian Provinces, and Austria is also 
cut off for the time being. These remarks, of course, chiefly have 
reference to the hardware industries, seeing that it is in those goods 
that we mainly deal with the countries named. 

The iron trade is again without change worthy of note. The 
sales of pig iron are, however, on a moderately scale, many 
of the foundries in the district being now fairly we engaged. The 
inquiry for West Coast hematites is still a ing upheld 
at the advance of one shilling, for Bessemer qualities only, dec 
last week by some leading makers. Within the immediate vicinity 
of this town there are still many furnaces out of blast, and at some 
establishments there are heavy stocks of pig on hand. There has 
been a somewhat better business doing in finished iron, buyers 
having seen by the results of the quarterly meetings that no reduc- 
tion in prices is to be hoped for at present. Common kinds move 
off very slowly, but there are tolerably satisfactory transactions, 
both as to number and size, in better brands of bars, rounds, flats, 
plates, and hoops. 

Imentioned last week that some Sheffield gentlemen had extracted 
from Lord Carnarvon a letter relative to pw wees in the colonies. 
It now appears that Mr, Gladstone has been applied to on the 
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the correspondence on the matter, as published by the 
har eon follows :— 
“Tt has announced in the local newspapers of this 


‘ that in consequence of the heavy duties of the 
nited States proving almost entirely tive to the export of 
cast steel from this country to those a Sheffield firm has 
transferred the whole of its American business to America, having 
started works f ing steel near New York. This being so, we 
and others would be pleased to have your as to whether 
this may be considered a legitimate use of cay inas- 
much as it will employ foreign workmen in a nm country ; and 
also whether you consider it would or would not be a fair retalia- 


prod colonies. : 

Mr. Gladstone’s reply is thus worded :—‘‘ The removal of capital 
establishment to which you refer, however much it may be 
regretted, is made in the exercise of a legal with which I 
have no title of any sort to interfere. Retaliatory duties such as 
that which you mention are og gna in appearance, but I believe 
them to be condemned by a pel gman a among our 
countrymen of the present an generation.” 

This correspondence does not call for much comment, nor does it 

to me to be of any great value, albeit any expression of 
oplaion by Mr. Gladstone on commercial or financial matters must 
ways be of interest. “ 

The directors of Oraiks Wagonworks Company, Limited, 
Barnsley, met on Tuesday, and resolved to ana an interim 
dividend at the rate of 10 per cent. per annum, which will leave a 
balance for the reserve fund. 

A meeting of the shareholdersin the Charlton Ironworks Company, 
Limited, was held at Sheffield on Tuesday afternoon, for the pur- 
pose of receiving a report from the liquidator, Mr. Garside, 
appointed by the Court of Chancery to wind up the company. Mr. 
Garside infornied the meeting that by the end of the year the only 
creditors of the company would be himself and the bank, for debts 
amounting to £15,000, which the stock-in-trade, loose tools, Xc., 
would amply cover. All the creditors of the lacy 30 | would then 
have been paid in full, leaving the buildings and plant, upon 
which there is no mortgage, for the benefit of the shareholders, 
The capital of the company, it may be stated, is £95 500, and at the 
last —lecin the works and other property were set downas being 
worth £104,000. Mr. Garside also reported that the lessors of the 
ironstone field in Northamptonshire—the yield of which had not 
proved at all satisfactory to the company to cancel 
the lease on —— of the expenses attendant thereupon. It is 
now proposed to reconstruct the company. 

The dispute in the railway spring trade has been the subject of 
a good deal of discussion here and elsewhere, and pans likely 
to continue. The employers are John Brown and Co,; Charles 
Cammell and Co.; Thomas Turton and Sons; Wilson, Hawks- 
worth, Ellison, and Co.; Samuel Osborn and Co.; Brown, Bayley, 
and Dixon; Ibbotson Brothers and Co.; the Railway Spring 
Company ; and J. Mitchell and Co., the whole of whom have 
locked out their men in this particular branch, in order to effect a 
reduction of wages, on the ground of the successful competition 
of the German and Belgian manufacturers, The employers repre- 
sented to the men that the foreign makers are not only securing 
all the continental contracts for these goods, but are actually 
supplying them to the large locomotive and wagon shops in this 
country. The men met and decided to adhero to the “‘ statement” 
prices, which, they say, were fixed and mutually agreed to sixteen 
years ago, on the understanding that no reduction should be 
attempted by the masters, nor any advance by the men. They are 
paid at the rate of 2s. 9d. to 3s. 3d. per cwt., and their earnings 
vary very much in accordance with the quality of the steel they 
have to make up. Some of them can earn £5 tu £7 weekly, out 
of which they have to pay the vicemen about 83. in the pound, 
The smiths and forgers are necessarily thrown out of work by the 


ispute with the fitters. 
he returns just issued show that cre | the month of Septem- 
iderable i in the quantity of coal con- 


ber there was a 

veyed by rail to the metropolis. The Midland again headed the 
list with 146,300 tons, the other lines of the kingdom coming in 
the following order: London and North-Western, 115,181 tons; 
Great Western, 77,505; Great Northern, 75,725; Great Eastern, 
46,509; London and South-Western, 4513 ; and other lines 1191, 
making a total of 465,930 tons, So far as South Yorkshire is 
concerned there was no increase in the quantity of Silkstones 
carried, eight of the principal collieries working that scam only 
forwarding 11,500 tons as against 12,400 tons in August. Of the 
Barnsley thick coal the tonnage was about an average. The 
Derbyshire and Leicestershire pits as usual were the chief contri- 
butors to the Midland total, whilst the Great Eastern was princi- 
pally fed over the Great Northern from South Yorkshire. 

On Saturday a general meeting of the Derbyshire and Chester- 
field Institute of Mining, &c., Engineers was held at Chesterfield, 
when various interesting papers were read, and a number of new 
members elected. The president, Lord Edward Cavendish, was 
unable to be present. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A FURTHER improvement has been manifested in the iron trade 
of the North of England during the past few days. Business was 
tolerably good on Change at Middlesbrough yesterday, and better 
hopes were generally expressed as to the future. Pig iron main- 
tained its value on the basis of 46s, 6d. for No. 3, Lut some makers 
were claiming an even higher figure. The shipment of iron to 
forei Faery is just now going forward on rather a large scale, 
This will, of course, be to some extent curtailed when the Baltic 
navigation has been closed, but meanwhile there is every likelihood 
that there will be a steady upward movement, both in prices aud 
in the requirements of consumers. 

In the finished iron trade the status quo is maintained. In 
some quarters a little improvement is reported, but generally it is 
of very insignificant extent. The Darlington Iron Company have 
got another mill to work, and they have now forty paddling fur- 
naces in operation. The Skerne Iron Company are working off 
orders bg? roman at the rate of over 500 tons per week. The Con- 
sett Iron Company have their hands full, and have been compelled 
to be firmer in their quotations. The rolling mill at Hartlepool, 
belonging to Messrs. Dunlop, Mi ,and © y, has been 
sold to a company who mean to put it into immediate operation. 
The prospect of the rail trade is still, however, very dismal, and 
a , additional orders are coming to hand. Rails are quoted 
at £5 17s, 6d. to £6; and ship plates at-£7 5s. to £7 10s.; puddled 
ne £A 5s, a £4 es 6d, od 

requisition is being got up, calling upon the directors of the 
Darlington Iron Company to eal a meeting of the shareholders for 
the purpose of considering the question of management, and the 
terms under which the concern was transferred from the vendor. 
A feeling of dissatisfaction has got abroad among some of the share- 
holders, in consequence of the great length of time during which 
the Darlington Ironworks have been almost completely idle; but 
it is worthy of notice that the works have not in this respect been 
either better or worse than many other works of the same elass— 
that is, works exclusively engaged in the manufacture of rails—in 
the North of England. 

Messrs. Gray and Company, iron shipbuilders, West Hart 1, 
have just booked an order for a — iron steamer—the lar, yet 
undertaken at this port. She will be 300ft. long by 36ft. beam, 
and will be of 2300 tons regi On the Tyne and Wear the 
shipbuilding trade is now tolerably brisk. Several new vessels 
have recently been contracted for on the former river. 

A deputation of the freighters on the North-Eastern Railway 
wiited upon the directors of the company at York, on Friday 
last, for the purpose of requ them to make abatements 
on the present rates for the mineral traffic, which were advanced 


Aath 








some time ago in of the high price of coal, to the 
extent of from 10 per cent. to 15 per cent. perton. The freighters 
have since then been allowed arebate of 7 per cent, off the extra 


charges of 1872 on iron making ma’ ;. but they claim to have 
the mineral rates t down to the Teval of 1873, in which year 
the North-Eastern way Company made a general revision of 


the rates for coal, ironstone, and other minerals. After the depu- 
tation, which included representatives of all the | firms in 
the district, had stated their views, Mr. Leeman, M.P., on behalf 
of the directors, stated that the directors would like, if possible, to 


see their way to make some modifications in the m rates 
satisfactory to the coal and iron interests, and the subject would 
be carefully considered at their next meeting. 


The tors of Messrs. Thomas Charlton and Co., of the 
Bitchburn, Evenwood, Storey Lodge, and Tees Hetton Collieries, 
in Durham, and the ath ironstone mines in Cleveland, 
held a meeting at Darlington, on Monday, to take into considera- 
tion an offer made by the debtors of a composition of 7s. 6d, in 
the pound, to be paid in four instalments—the first of 2s, in the 
pound in three months from the 30th inst. ; the second, of 1s. 6d. 
in the pound in fifteen months ; the third, of 1s. 6d. in the pound 
in twenty-four months; and the fourth, of 2s, 6d. in the pound 
within thirty-six calendar months from the same date. This com- 
position was sompeed after a good deal of discussion. In the 

rate estate of Mr. RK. H. Charlton, of the Stranton Ironworks, 

est Hartlepool, the creditors to accept a composition of 

10s. in the pound, to be erand in three instalments of 3s. 4d. each, 
at three, twelve, and eighteen months. 

In the coal trade the principal event of the past week has been 
the pubiication of the award of Dr. Lyon Playfair, M.P., the umpire 
appointed to adjudicate on the claim made by the coalowners of 

orthumberland for a reduction of 20 per cent. in the wages of 
theirmen. Dr. Playfair has reduced by 7 per cent. the wages of 
“all hewers, all other underground men, and all topmen, banks- 
men, and boys,” provided that, in carrying out this award, no 
workman of full age be reduced below 3s. per shift. 

In connection with this arbitration I may state that since Novem- 
ber of last year, when the figures were taken out for the next pre- 
vious arbitration, the decrease in the price of round coals 
has been 7°50 per cent, and in small coal there has been a 
decrease of 14°55 per cent. Compared with 1871, the cost of pro- 
duction was shown by the owners to be 46°98 per cent. above the 
cost of 1871, being an economy of 10°60 percent. between Novem- 
ber, 1875, and August, 1876. It was also shown by the owners 
that of the small coal produced, 40 per cent. is at ae a drug in 
the market, and is deteriorating in heaps, while in some cases 
large quantities have been destroyed by heating and spont 
combustion. ; 

There is a continued improvement in the chemical trade of the 
Tyne. Better prices are being obtained and there is a quickening of 
demand all round. 

Messrs. Sir W. Armstrong and Co. recently appealed against the 
rating of the Elswick Ordnance and Engineering Works, which had 
7 been rated at £4450, but which Mr. T. F. Hedley, on 

ehalf of the guardians, fixed at £6720 for the ordnance works, 
£2970 for the engine works, £998 for the foundry, and £2020 for 
the blast furnaces. On Saturday last the appeal came before Mr. 
Digby Seymour, Q C., and the matter was ultimately settled by the 
appellants offering to be rated on £10,500, 











NOTES FROM SCOTLAND: 
(From our own Correspondent.) 

THERE has been much less activity exhibited in the iron trade 
this week than during the two previous weeks, but yet there is no 
abatement in the manufacture of pigs. On the contrary, another 
addition has been made to the number of furnaces in blast, and 

ers aré turning out larger quantities than ever, even although 
they have to send a considerable proportion of the make into 
store. The reserve under warrant in Messrs. Connal and 
Company's Glasgow stores now amounts to upwards of 90,000 
tons, and is steadily on the increase. This week there has 
been a slight falliag off in the export demand ; but the home 
consumption is gradually being augmented. It is more than 
ever apparent, however, that we are not to leap into a busy run of 
trade at one bound ; but must wait patiently for the slow gather- 
ing of the tide. There is at the same time no want of confidence 
in the future, and though the trade has been dull this week, 
sellers hive manifested a determination to keep up the prices. 

The warrant market was inactive on Friday, and prices slightly+ 
receded. Business opened at 57s. 4d. one month, but fell first to 
57s, 3d. and ultimately to 57s. 14d. cash, and few transactions took 
place. On Monday the market was unusually dull. In the fore- 
noon, business opened at 57s., and receded to 56s, 104d. cash, and 
57s. 1d. one month : whilst in the afternoon business was done at 
56s. 9d. cash. There was no market on Tuesday, as a general 
holiday was held in Glasgow in connection with the visit of the 
Prince and Princess of Wales to lay the foundation-stone of the 
new General Post-office. The market was very flat on Wednes- 
day, and a few lots changed hands at a trifle over 56s. cash. To- 
day—Thursday—the market opened quiet with sellers at 56s, 1}d., 
but improved to 56s. 44d. 

The doubtful position of Eastern affairs has a marked influence 
upon the trade just at present, but on the whole the tone is one of 
confidence, and therefore the prices of makers’ iron are well 
sustained. Good marketable brands, Nos. 1 and 3, declined 6d. 
each ; Gartsherrie, No,. 3, receded 6d.; Coltness, No. 1, 1s. 6d.; 
No. 3, 6d.; Summerlee, No. 1, improved 1s.; Monkland, No. 3, 
declined 6d.; Govan, No. 1, 6d.; Calder, No. 3, improved 6d ; 
Egliaton, No. 1, declined 6d.; Dalmellington, Nos. 1 and 3, 6d. 
each; Carron, No. 1 ordinary, improved 2s. 6d.; special brands 
also 2s. 6d.; and the other brands remain without change. 

The shipments of pig iron from Scotch ports for the week ending 
the 14th inst. amounted to 11,049 tons, showing an increase of 1326 
over those of the corresponding week of 1875, though they were 
slightly below those of the previous week. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 3240 tons, being 490 tons less than in the corresponding week 
of last year. It is noticeable that for several weeks our supplies 
from the North of England have been getting smaller, while the 
consumption of home iron is on the increase; and this is a feature 
which is distinctly associated with a substantial improvement in 
the trade. 

The various branches of the manufactured iron trade are slow] 
assuming a better position, and prices are hitherto well malttained, 
but there is zt great room for improvement. It may be observed 
as particularly gratifying that the foundries, which were greatly 
depressed during the entire summer, are getting more employment, 
there being a better demand for castings from abroad. 

There is still « very good demand for household and steam coals, 
that from abroad continuing very fair. In the West of Scotland 
the prices are the same as those I quoted last week. In the 
eastern mining counties, the shippin th for the coasting trade 
and the continental markets is highly gratifying for the season 
of the year; but there being practically an unlimited supply of 
coals, the quotations do not in the least improve, and the profits of 
coal rs are quently very limit For coals for manu- 
facturing purposes there is but a moderate inquiry, but a very good 
business is done in the better classes of household coals. The 
7 activity in the shipping trade is not expected to continue 

yond a few weeks, and then it is feared that dulness will again 
overtake the market, 

The North British Railway min i! have raised an action in 
the court of session against the coalmasters in the Monkland dis- 





trict, claiming to reduce an agreement known as the Monkland 
Traders’ Agreement, and if not reduced, to have it declared that 
it does not apply to the railway between Coatbridge and Glasgow. 
This agreement was entered into at the time of the amalgamation 
of the Edinburgh and Glasgow and Monkland Railway with the 


North British, in order to get rid of opposition by the Monkland 
traders to the amalgamation, and it has ulated the coal 
traffic of the Monkland since the year 1865. e North British 
Railway Company allege in this action that it was not in the power 
of the directors to make such an — without first obtaining 
the consent of the-shareholders. e question to be thus raised is 
one of very general interest and im ce, as there are numerous 
similar agreements in existence with railway companies througheut 
the mineral districts of Scotland. There is, of course, also the 
other question involved, that if the court should hold the pleas of 
the company good, the directors may be involved in a serious 
piece of personal liability. When coals were high in prices, and 
the companies paying a large amount of money for their own fuel, 
these agreements were found to be a very great hardship to the 
somalia, and much pressure has frequently been brought upon 
the directors by the shareholders to have them cancelled ; but, as 
a rule, the directors have held that they are bound to them, even 
although in certain states of trade and of prices there should accrue 
a loss to the companies, ‘ 











WALES AND ADJOINING COUN TIES. 
(From our own Correspondent.) 


CO-OPERATIVE collieries have been on their trial in Wales, 
modelled from the idea given forth by Mr. Thos. Halliday, but so 
far the experiment is a failure. One of the best designed and most 
hopeful was in the southern part of Glamorganshire. This was a 
company composed entirely of working men, and for a time these 
made good headway, but the —_ and serious fall in the price of 
coal has ruined the prospect. This company began its career when 
coal ranged from 20s. to 253. per ton, and now it has dropped to 
7s. 6d. They have just put forth an energetic appeal to their 
fellow workmen, but it is not likely that any good result will be 
attained. The whole affair is a valuable lesson to colliers. It 
shows them what capitalists have had to endure when sinking large 
fortunes and getting*’3 or 4 per cent , and meeting at the same time 
much opposition and trade difficulties. 

The Great Western Colliery Company have resolved to issue 
£15,000 6 per cent. debentures in order to pay the expense of the 
new machinery they have had. 

It has at tength been decided to put the Deri Colliery up for 
auction, and the event, which is looked forward to with interest, 
will take place at Cardiff on Monday week. The colliery is only 
sunk to the bituminous seams, but I believe there is a large area 
unworked, and in addition the steam measures lie well and are 
untouched. To a company disposed to invest £50,000 in sinking 
operations the speculation might pay. 

Another promi undertaking is also to be brought to the 
hammer, the hematite mines near Machen. In the event of a 
change in the prospects of the iron trade, the investment would be 
regarded as a favourable one. At present everything in connection 
with iron making is remarkably quiet. 

The Dowlais Company wiil soon have the whole of their iron- 
workers working on the day to day system, and be thus enabled, in 
the event of continued slackness in trade, to lessen their make at 
the shortest notice, 

The Tredegar Company have been rolling steel fish-plates this 
week. There was a fear of some untoward hitch with the rolls, 
but fortunately they worked admirably. This conypany have been 
surveying and measuring of late for steel works, so that in a short 
time in addition to Dowlais, Ebbw Vale, and Panteg Works, 
Tredegar and Rhymney will be engaged in steel operations, 

The trade during the last week has been of a very confined 
nature, the largest export being 450 tons of rails to Port Natal 
ae 7 gf Vale. The inland business is confined to pigs and a 

ew rails, 

Labour difficulties in the neighbourhood of Llanelly still remain 
unsettled. Messrs. Neville and Co, have continucd their tin-plate 
works without any serious delay, having purchased largely from 
other collieries, Four collieries are stopped in the Pembrokeshire 
district, and there are rumours of others which will follow if trade 
continues at its present state. 

The prevailing rates for steam and house coal remain the same 
as last week. Only the large coalowners are able to keep going; 
the statement of one of the house coalowners at Cardiff this week 
may be taken as an index to the rest. It was that his balance- 
sheet showed a loss, and if no alteration in price could be effected 
he should suspend operations. The ruling price for house coal at 
pit is 7s. 6d. Steam of good quality can be had as low as 6s., and 
a good through steam for 3s. 6d. at pit. 

The Taff Vale strike continues. This week Mr. Barnett, the 
general secretary of the Engineers’ Society, visited Cardiff, and 
aided by other gentlemen, endeavoured to bring about a pacific 
arrangement, So far it has not been effectual, but there are indica- 
tions of a breaking up of the strike. Mr. Fisher, of the Taff Vale, 
has offered the men to go back, the unionists at 10 per cent. and 
the non-unionists at 5 percent. reduction. Four men were burnt in 
one of the Dowlais collieries last week, and two men in one of the 
Plymouth collieries, The atmospheric disturbances prevailing of 
late, and the ‘constant rain are serious hindrances to coal working, 
and in many parts there is reason to believe only great vigilance 
prevents a recurrence of the old catastrophes. 

There is not much doing in tin plate, even at the low prices 
offered ; 200 boxes went from Phillips and Rees’ to Valparaiso 
this week, 

A serious accident occurred at Dean Lane Colliery, Bristol, this 
week. Anew cage was being put up and four new guide steel 
ropes, when one of the ropes slipped, killing one man and severely 
injuring another. 

The manager of the Blaenavon Colliery has been fined 20s, and 
costs for an infringement of the Mines Reguiation Act. Only a 
nominal penalty was enforced, as it was intimated that every 
care would be taken to prevent irregularities ia future. 








PRICES CURRENT OF IRON AND STEEL. 
Tue following prices aro corrected up to last night, bat it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer te our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 
ScoTLanD— £84. £a4 
G.m.b.—No. 1. oe o 218 0| Glengarnock—No.1 .. 8 4 6 
08. ec s 216 0 No. eo 218 0 
Gartsherrie—No.1 .. 8 6 6| Eglintonm—No.1l ,. .. 218 6 
No. 3 eo 217 6 Nas «ce co 216 6 
Coltness.—No. 1 .. o« 83 0 0| Dalmellington—No.1.. 218 6 
No. ee oo 218 0 No.8 .. 216 6 
ee : oo is : At Ardrossan. 
0. 
: re Carron—No. 1 co o 8 5 O 
Langloan—No.1.. « 8 6 0 
Wass. 28 6) "See 2% 0 
Carnbroe —No. 1 os o 00 ge 
No.8 oo of 217 0 Shotts—No.1.. «2 5 6 
Monkland—No. 1... « 218 6 No. 8.0 oc o 218 @ 
No.8 se of 216 0 A 
meet os tetedy We Ot ME 218 
0. ‘bi Me ee ee 
Clyde & 2 : : } 3 s¢ 4a: 6 
0. 
The above at G A CLEeveLanp-——Prices at works— 
deliverable alon; Mo. Lice co ce co co 210 @ 
Govan—No.1-. +. +. 218 0) Nog: a7 8 
ba . , so ee Se 08 Se 
ba Ss Os No. 4,foundry .5 « 2 5 6 
At b comiclaw. No. 4, forge .. of « 2 3 9 
Calder—No.1l.e «2 o 3 6 0 Mottled .c «se se of 2 2 @ 
No. Bee of « 218 0 White eo ce of wo 2 2 6 
At Port Dundas, Thornaby .. «. of os 216 6 
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Messrs. Botckow, Vavcnan, & Co.’s net prices, f.0.b, are, for No. 1, Merchant 
£2 138.; No. 8, £2 86. 6d.; Wo. foundry, £2 88 ; No. 4 forge, £2 7s. 6d. “ WARRINGTON ” (2 for cash) per ton— Second-class tool.. ae) cee 4 ° Hep H ° 
- £aa £84 eee CY n, thick end upwards 7 10 Best special steels. °. .. 12 «2 40 0 0t070 0 0 
aum—Ho $, fob, Newport.’ «. -- 2:7. ¢t0 0 8 Rounds and squares from jin. to Sin . 710 0 Fine rolled, for clock ee. (2 60 0 OtoT 0 0 
“ a - wl 
Common pig(st works} :. 1. 2.2 6t00 0 0 wear itti—mn << ". (at works) 2 .» s+ 810 Oto 815 0 
Best native ore (at works) :. :. 215 0t00 0 0 Warrwett & Co., f.0.b. (2h dis. for cash), per ton— eee eS eee 
Both, Daven delivered in Aberdare. Crown quality odie tap ne 610 0 bet oo 0 ee we 8 OO OO 8 5 OO 
Densvanras —No. 1, at wo owe 214 Ot021T 6 Sag > Sig as © Me) ae a 23.39.38 é 
27 6to210 0 ea “ as Rails, Cardiff or Newport 5 
Lancasmmne, delivered tn | Manchester.—No.$ 216 0t0217 0 }  Crownquality,“Thornaby"., %. :. tet $0 0 "Eeene manage t 2 {bene ee 
e »  No4 215 0t00 0 0 Bet,» Sess cS galk. «Sabb Zac been tou ce ee cine 52 diabetes OaPMe 
ieee H. Messelmoun”.. © ..” ..  .. 510 0to0 0 0 | 10 0 0 Bost trom 40ib. per yard, at” works tigtypite 
_—— eT en as oe 's Stockton net prices (on trucks) are—No. 1, Wa txs—Tredegar Iron Company, f.0.b. Cardiff or Newport 615 0 (Davenport: 8 20to 8 8 0 
£2 128. Od; No. 8, £2 8. 0d.; No. 4 Forge, £2 6s; “Thornaby” No. «| No. 2 bars, f.0.b. Cardiff ae BS Steel colliery bridge rail, works .. .. 7 7 6to 0 0 0 
aon, pod Py. din ne - Owen, delivered at Cardiff or Newport, net cash ee 512 0 gine eet ™ ea 

manent warts, ie Serqremptem. | aes ea. | PRICES CURRENT OF MISCELLANEOUS METALS. 

No. H yi apie as egal ete : 10 0 “Mommoos,” to 8ft. long by 3ft. 20 w.g., per ten at) 1010 0 Copper— £8 d. 
as. i. 68. se, me 7 Wen «0 ep 0 . te Chili bars 
eee. os aw oe BTS Do., best Bbc ee. ae nee oe ee 0 (ice Kee ee ace OOD os {5 0 ° 
No. 4.. oe o ee wo § 78 Do., best best oe oe or . on «- 1210 0 B.8. oo ory oe o o oo & 00 
Tae: ah so ahh” eae Ss Usual extras. Tough cakesor bars .. «+. 8  e8 ec oe 00 
Een “ie 2 eae eee, FS a ba “ai 
. ee ee eS .B.H. ee he ee YS 73 

Maryport Hematite—No.1 .. .. « «+ « 3810 0 ee Vaan |e Btralte so ce oe we weve we ws SG 1» 0 
No.2 .. ba ja od — aes best best do.. ee oe ee eo - 1310 0 British 77 00 
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Puddled Bar— Boubles to 24 w.g., 0s.; and Spelter— 
Wates.—At works .. + £5 5 Oto 510 0 Trebles eee Sie Se per ton, extra. ae Fe Pie ale ig a eee 
erie MANUFACTURED IRON. meets. ~ ae we ore es Bagh cc nc we meme we we eh Bee 
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mR eal Doubles, to 24 w.g., to 96in. by 36in. =6 «.-S«1:17:«0 ist quality (per cwt.), from eo = ve 41a, to 47a, 

. ad Trebles, to 26 w.g., to 84in. by $3in... +. 119 0 Sniquality 1. ss co “06 ce se ee Oa O42 

Warrinoton,” to5cwt.each plate .. . +. 10 0 0 Chareoel Tin Singles, as so shove a a = = eo For vers Oe. Sa, Paks, Se 
ED. 65 bE seni rant wet ee ® ae ESS BoP G. Dans, Cologne and London. 
Do. bg o nm 13 0 0 Trebles . 249 Pll IR aa 
discount for cash. e Pearson and. Knowles Cc seem ve ss i wi = ws AL 
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THE LOAN COLLECTION AT SOUTH 
KENSINGTON. 
LIGHTHOUSES AND MARINE SIGNALS. 
No. L 

A.tsoveH the collection by which this subject is illus- 
trated at South Kensington is not large, nor equally 
complete in all its subdivisions, a contains many 
objects of the highest interest, historically and scientifically. 
The interest and instruction which these might have 
conveyed are seriously marred by the confusion and 
incompleteness of the catalogue, as well as by the brevity 
of the labels attached to the objects. The information 
thus afforded is so defective that it is impossible to make 
out with exactness even the total number of objects 
exhibited in this class, which appear, however, to be under 
fifty. On the other hand, some objects—especially certain 
diagrams of wave genesis—are referred to in the catalogue 
as contributed by Messrs. D. and T. Stevenson, of Edin- 
burgh, which a very careful search on our failed to 
discover in the collection. The subdivisions in which the 
different methods of illuminating lighthouses consist are 
very unequally represented. Thus the system of metallic 
reflectors, which still holds its und, is but imperfect] 
illustrated, while the various dioptric systems are well 
shown, and, in an historical point of view, constitute 
probably the most interesting series as yet anywhere 
exhibited. We shall connect’ our notices of the chief 
objects exhibited, by such an historical sketch of the rise 
and progress of the lighthouse system as our limits may 
permit, including therein incidental notices of such other 
apparatus for marine signals, such as beacons, buoys, sound 
signals, &c., as properly connect themselves with light- 
houses. 

Lighthouses, in the proper sense of the term—viz., 
luminous signals habitually exhibited between certain 
hours in known positions, and capable of being seen by 
mariners from a considerable distance at sea—are creations 
of a very recent period, none dating further back than the 
Tour de Corduan, on the south coast of France, which 
first showed its light in 1610. Indeed, anything like a 
system of lighthouses, held sacred under international law, 
was not possible before the compact and civilisation of 
European nations had made these structures, intended for 
the benefit of all, sacred and safe during war and inter- 
national changes. Nor was there any sufficient need of 
sea lights, visible from considerable distances, while navi- 
gation continued in that infantile state in which voyages 
were performed by creeping in daylight from point to 

int along the European shores ; so that their necessity 
oan first apparent after the introduction of the mariners’ 
compass from the East, about the end of the twelfth 
century, had enabled the seaman boldly to launch out, and 
with confidence reach the end of his voyage, after travers- 
ing seas far out of sight of land. But 500 years more had 
to elapse, during which navigation was receiving many 
improvements, before international relations and the 

rogress of wealth and civilisation, and with these the 
increase of shipping, caused and enabled the European 
lighthouse system to be established. Harbour lights, 
however, or lighthouses in the limited sense of lights 
visible at short distances, and marking the position or 
entrance to ports or harbours, were of far more ancient 
date, and the earliest notices preserved of these, almost 
touch the limits of authentic history. Of two of these the 
constructive particulars have been handed down, namely, 
the Pharos, or light tower of the port of Alexandria in 
Egypt—which was a rectangular marble tower, tapering 
upwards by offsets forming narrow galleries at each story, 
and reaching a height probably fabulously stated at 550ft. 
It was the work of a Greek architect, and was finished 
about 274 years before our epoch, and the light was visible 
from a great distance over the Mediterranean, though it 
may be doubted whether the statement that it was visible 
at 100 miles distance is more reliable than the height given 
for the tower, which, finally overthrown by an earthquake, 
still presented some remains in the fifth century. Remains 
of somewhat similar towers, though not of equal antiquity, 
attest the use of these harbour lights at early periods in 
many parts of Europe. Such are those at Puteoli, Ostia, 
Leyden, Dover, Boulogne, and Corunna. The flatness and 
lowness of the Egyptian shores rendered the visibility of 
the Pharos as a guide to the harbour necessary at a very 
considerable distance, so that this early harbour light was 
also a true lighthouse, and in that respect an exception to 
most harbour lights, ancient or modern. The ancient port 
light of Genoa is, however, shown from a tower of con- 
siderable height, as is also that of Calais, which is, at the 
same time, a Channel lighthouse. The old harbour light 
of Corunna seems also to have stood upon a tower of great 
elevation. 

A hundred years before the date assigned to the building 
of the Pharos at Alexandria, the city of Rhodes, in the 
island of that name, was founded, and the wealth and 
mavitime power of its inhabitants so increased that about 
350 B.c. that remarkable people had become the maritime 
masters of the Mediterranean. The entrance to the har- 
bour of Rhodes was marked by a signal-light held in the 
hand of a colossal bronze statue, said to have been seventy 
cubits—or rather more than 100ft.—in height, with a 
ladder or staircase ascending through one of the legs, and 
reaching up to the light-pot which the figure held in its 
extended and upraised arm. In many respects this struc- 
ture, though much fable has gathered round the accounts 
handed down to us of it, is worthy of note as being, pro- 
bably, the first metallic e, gerar ever constructed, and 
as showing the wealth and capabilities of the Rhodians. 
It is uncertain whether the bronze figure was cast, and put 
together in pieces, or was formed like several modern colossi 
—such as the Hermann statue of Germany, or the statue 
of Bavaria at Munich—of hammered plates of bronze 
riveted together. It was constructed three hundred years 
before Christ, and after having stood fifty-six years was, like 
the Pharos of Alexandria, overthrown by earthquake. The 
huge fragments lay upon the quay until the middle of 
the seventh cen of our era, are said then to have 
been sold to a Jewish metal merchant. Another curious 





remnant of ancient harbour lights is visible in the two 
great iron fire baskets or braziaras, still to be 
the two seaward angles of the ancient square Moorish 
tower which faces the entrance to the harbour at Gibraltar. 
These fire are called in Turkish throughout the 
Levant to the present hour, fanals—a word obviously 
connected with the Greek ga:vo—and give name to the 
well-known suburb of Constantinople, Fanal. These iron 

in which wood was burned—which was the illu- 
minating agent in all ancient lights—are elevated some 
20ft. above the angles of the tower, each upon a vertical 
bar of iron. These harbour lights were but special 
applications of those far more ancient fire signals which 
were in use both on sea and land from far more remote 
periods, and which in later times had been improved 
into a very complete system of luminous telegraphy. 
Thus, Polybius has denetbed a complete system of military 
light signals, consisting of the various positions or 
extinctions of six lighted torches, a system probably in use 
by the Roman armies at the time of the destruction of 
Carthage. With the Tour de Corduan commences not 
only the history of modern lighthouses, but of modern 
methods for their illumination. The building called the 
Tour de Corduan, the most elaborately architectural 
structure ever intended for a lighthouse, was commenced 
about 1584 and finished in 1610, having been designed by 
Louis de Foix, a French architect, with much greater 
regard to architectural features than to suitability for the 
purpose of a lighthouse. For the history and details of 
the structure, as well as for engravings of it, we refer our 
readers to the great work on — by M. Leonce 
Reynaud, entitled, “ Memoire sur |’Eclairage et le —T 
des Cotes de France.” Paris, 1864. Folio. It is to 
regretted that there is neither model nor drawing of this 
lighthouse in the collection at South Kensington. The 
central tower as originally constructed carried an open 
lantern or cupola of limestone, within which at a height of 
37 metres above the sea, the wood fire was made which 
emitted the light. But towards the end of the last 
century this height having been found insufficient to 
render the light visible far enough over the surface of the 
Bay of Biscay, it was raised to a height of 60 metres b 
a somewhat hazardous addition to the old work, whic 
was taken down to the level of the dome of the church 
which forms one of the middle stories. The original 
lantern of limestone, which had become greatly corroded 
by the smoke and acid fumes of the oak wood habitually 
used in it for fuel, was removed, and an iron open lantern 
substituted in 1727, pit coal being afterwards substituted 
for wood as fuel. Towards the latter end of the last 
century in several lighthouses on the West Coast of France 
these flaring open fires were abandoned, and for the first 
time an attempt made to obtain catoptric illumination by 
means of flat-wicked lamps in front of small spherical 
metallic reflectors placed in glazed lanterns. In that of 
the Tour de Corduan there were eighty of these lamps and 
reflectors, but from the smoke of these defective lamps and 
the small size and improper form of the reflectors, the light 
proved so insufficient that in 1782 M. Teulére, Engineer- 
in-Chief of the Provence of the Gironde, was engaged to 
consider the means of improvement, and in 1783 produced 
his report, which really comprised nearly all the essentials 
of the modern system of catoptric lights. He proposed to 
employ lamps constructed upon the system of Argand— 
now universally known, but then quite a novelty—in 
which a hollow cylindrical wick, fed with oil upon an 
improved system, admitted an ascending current of air 
both within and without the flame. One of these lamps 
was placed in the focus of a parabolic reflector of 
large diameter, and several of these were disposed 
upon an iron frame or cage which could be caused 
to revolve upon a vertical axis. Here we have all the 
elements of the modern system of catoptric light as it still 
exists in very many places at the present hour, so that to 
Teulére must be attributed the invention of the apparatus 
of the reflecting lighthouse lantern and of revolving lights. 
The memoir of Teulére was in 1784 transmitted by 
Marshal de Broglie, then Minister of Marine, to the 
celebrated Borda, and after the approval of the latter, the 
project was ordered to be immediately carried into effect 
at the Corduan lighthouse; but as no workmen of sufficient 
dexterity were to be found at Bordeaux within Teulére’s 
district, the work was ordered for execution in Paris and 
under the direction of Borda, who, owing to this somewhat 
fortuitous connection, has been not uncommonly held as 
the inventor of the catoptric system, which in reality 
belongs to Teulére. 

While the improvement of methods of lighthouse illu- 
mination is much indebted to French science, theoretical 
and practical, the improvements in the construction of 
lighthouse towers is almost wholly English; and before 
reverting further to methods of illumination, and to the 
circumstances which have mainly conduced to the change 
from the catoptric to the dioptric system, it will be con- 
venient here to inte some account of lighthouse tower 
construction, which in this collection is, amongst other 
models, illustrated by the original model made by Smeaton, 
of the Eddystone lighthouse, which, as it came perfect from 
his hands, must be considered as the type of all modern 
lighthouse towers of stone. This interesting little model 
of the Eddystone, was sent by command of King George 
III, for his examination, not long it may be presumed 


‘after the completion of the lighthouse, and since its return | i 


has remained in the possession of Smeaton’s descendants, 
by one of whom, Mrs. Croft Brooke, it has been sent to 
the exhibition. In an historic point of view, with the 
“exceptions of the telescopes of Newton and Galileo and 
some of the venerable relics forwarded from the Academia 
del Cimento, there is nothing in any Fan of this exhibition 
more interesting than this unpretending little model of the 
structure which was the chef d’auvre of 

meaton’s eager: life. Where lofty towers like the 
Pharos could be placed beyond the reach of the sea, the 
constructive methods sanctioned by ages of experience 
were sufficient for their security. But where, as in the 


t and original 


case of the Eddystone rocks, a lighthouse had to be perched 
upon a sea-girt surface of bare rock, scarcely larger than 





the tower’s base, and immersed beneath three fathoms of 
water at high tide, the case is widely altered, and the 
difficulties of construction in whatever way enormously 
increased when the structure is to stand, not in the tide- 
less Mediterranean, but in a stormy sea with a high rise 
and fall of tide, with only a of the interval between 
two successive tides available for constructive pur 

The Eddystone rocks, situated about ten miles off the 
coast of Devon, between Plymouth and Ram Head, lie in 
the very highroad of shipping entering or leaving the 
English Channel from the westward. The rock is what is 
called in Cornwall “killas,” crystallised, tough, and rigid, 
and several j ridges with highly inclined jointing are 
above or close below the water surface at the low water of 
spring tides. Numerous wrecks had long attested the 
necessity of a lighthouse, the construction of which, in a 
situation ex: as it is in westerly and southerly gales 
to the tremendous ground swell brought in with the tide 
stream from the Atlantic, was or impracticable.* 
At length, about the year 1696, Mr. Winstanley, a landed 
gentleman of the county of Essex, well known for his 
eccentric mechanical cortrivances, offered to design and 
construct the first lighthouse upon this rock. Many curious 
particulars, both with respect to Winstanley himself 
and to his design, may be found in Smeaton’s great 
work, giving account of the Eddystone as built by 
him, published in 1813. Wéinstanley’s lighthouse was 
an octahedral tower, mainly constructed of timber, 
standing upon a decahedral base of stone. It was, in fact, 
constructed twice over within w year or two, the tower 
originally rising only to about 60ft. in total height, having 
been doubled: in altitude as well. as increased in diameter, 
with a view to getting it better out of the swell and heavy 
spray of the sea. Views of both towers will be found in 
Smeaton’s t work ; the light from the second was first 
shown in the year 1703. In that year, however, occurred 
the memorable storm of the 26th of November. Winstanley 
being at Plymouth just before, and about to visit the 
lighthouse, with characteristic foolhardiness, while supping 
with his friends at Plymouth, hoped that he might be in 
his lighthouse when it might be visited with the greatest 
storm that ever blew under the heavens. His wish was 
gratified, and on that night the lighthouse disappeared, 
and with it Winstanley and all who were in his employ- 
ment at the lighthouse ; the edifice itself, in its absurd 
adjuncts and vainglorious ornaments, being as charac- 
teristic of the ingenious mind and want of judgment of 
the designer as was the reckless and tragical end of his 
work and of himself. 








INSTITUTION OF MECHANICAL ENGINEERS. 


A GENERAL ting of the bers of the akove Institution was 
held at the Memorial Hall, Albert-square, Manchester, on Wednes- 
day. The chair was occupied by vhe president, Mr. Thomas 
Hawkesley, C.E., and there was a tolerably good attendance. 

After the usual formal business, including the confirmation of 
the minutes of the last meeting, and notices had been given of 
several motions, one of which was to the effect that at the anniver- 
sary meeting to be held in Birmingham in January next it would 
be moved that the business and the offices of the association should 
be removed to London, the reading and discussion of papers was 
commenced, 

The secretary, Mr. W. P. Marshall, read a paper on 
Spray and Other Blast Furnace Tuyeres,” by Mr. F. H. Lloyd. 

The practice of blast-furnace engineers and gers, as to the 
dimensions and ny of the tuyeres they adopt, varies greatly in 
different districts ; but until recently all the tuyeres in use, since 
the introduction of hot blast first necessitated a water tuyere, may 
be classed under two heads, namely the coiled tuyere and the 
water-jacketed tuyere. Various tuyeres on both systems were 
briefly noticed; but the principal object of the aed was to describe 
the open spray tuyere invented by the writer, for which important 
advantages over either of the systems previously in use are 
The coiled tuyere is generally made of a coil of wrought iron tube 
embedded in the sides of a hollow cone of cast iron. Sometimes 
the coils are wound close at the nose of the tuyere, in order more 
effectually to prevent the cast iron from burning; and sometimes 
the tuyere itself is formed entirely of a coil of tube, closely wound 
from end toend. The water-jacketed tuyere is ——_ made of 
wroughtiron, and consists of two conical tubes of different diameter, 
connected at each end by rings of wrought iron welded in, so form- 
ing a space between the two concentric walls of the jon, which 
is filled with water supplied under pressure, and generally brought 
in through a feed pipe at or near the bottom of the tuyere, and 
allowed to escape through a second pipe in the upper si The 
open spray tuyere invented by the writer of this paper consists of 
two concentric conical tubes, cloged at the nozzle but open at the 
rear end. The water supply is connected in the usual manner with 
a flexible hose, and various systems of spray pipes are used to suit 
various shapes of tuyeres and various conditions of water supply. 
The spray or jet of water from each hole in the spray pipe spreads 
over a considerable surface of the interior of the tuyere, and a small 
number of holes is, if they are properly placed, sufficient to keep 
the whole interior surface of the tuyere casing constantly wet. 
Scarcely any steam is visible, and the waste water passes away, 
after cooling the tuyere, at a temperature little exceeding that at 
which it entered, unless a large portion of the tuyere is to 
violent heat, in which case the temperature of the waste water is 
certainly no greater than it would be from a tuyere of the old sys- 
tem placed under the same conditions, The spray is — y 
directed to the nose end of the tuyere and beats back to some 
extent on the top and sides, which are also ayers by a sufficient 
number of additional sprays from holes drilled in the spray pipes. 
The water falls round the sides and end of the tuyere and escapes 
from the back through the waste water pipe. The same amount 
of water which is used in water-jacketed or coiled tuyeres is found 
amply sufficient to protect spray tuyeres, and it is only in =. 
tional cases that it is found desirable to use more water than would 








as new at a very expense, 
e danger of accident is effectually prevented by the use of open 
spray tuyeres, Where incrustation is a cause of difficulty with 
x tuyeres, this system provides a complete remedy. The 
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incrustation, as it forms, can be seen from the open end of the 


tuyere casing ; and it is only necessary to stop the water supply 
for a few seconds, or for a sufficient time to dry and slightly heat 
the tuyere, causing the incrustation to crack and off as soon as 


cast iron, malleable cast iron, gun-metal, and phosphor-bronze ; 
also of wrought iron with a nozzle of other che Open spray 
tuyeres ae now in use at about one half of the furnaces in blast in 
South Staffordshire, and are being ad also in other districts. 
The sizes already supplied vary in length from 10in. to 3ft., and in 
‘nolegtleg te in. to Ghin. at or? nozzle. No difficulty is found 
ins ‘ e system to tuyeres of any size or shape. A tuyere 
Eta, rem Dome at the nozzle, and 20in. long, is similar to a large 
number now in use, and is about the size generally used in this 
district. The 3ft. tuyere, 5in. in diameter at the nozzle, is that 
now adopted at the West Cumberland Iron Company’s 

The Gin. tuyere is the size supplied to some furnaces in the 
Cleveland, district. The 4in. tu of malleable cast iron is of 
dimensions specified by a firm in Dushyshdon. ; 

The Chairman having proposed a vote of thanks to Mr. Lloyd 
for his paper, which was unanimously agreed to, a general discus- 
sion was opened. 

Mr. Cochrane, Dudley, said the Institution, and ironmasters 
generally, were very much indebted to Mr. Lloyd for having intro- 
duced to their notice a tuyere which would remove those sources 
of danger which were almost unavoidable, in connection with the 
carrying out of blast furnaces. There seemed to be a great mis- 
conception existing in the minds of the public and coroners’ juries 
with respect to explosi in furnaces, which very erroneously 
they seem to regard as all explosions of the blast furnace. There 
were two causes of explosion, the escape of water and the explo- 
sion of the tuyere itself. He had adopted a very simple mode of 
detecting a leakage, supposing the water did not show itself, by 
running over the fore of the furnace, and this was by simply 
thrusting a solid iron bar into the furnace and immediately with- 
drawing it. 

Mr. Daniel Adamson, Hyde, said he had great pleasure in 
adding his testimony in favour of the spray tuyere; he thought 
it would protect ironmasters from many of the disastrous conse- 
quences with which some of the old tuyeres were liable. He 
had been a sufferer from an explosion of a coiled pipe tuyere, 
and any one who was acquainted with the disasters 
which arise when a quantity of water was projected into 
the furnace would agree with him that the tuyere which 
had been brought forward was a very desirable and excellent 
invertion. Cistern tuyeres were the worst of all, as they carried 
such a body of water. With to Mr. Lloyd’s tuyere, he 
thought an improvement might be effected if one of the three pipes 
could be arranged to have a greater quantity of water discharged 
from it if necesary. He was quite of opinion that a number of 
the explosions which had taken place in connection with blast fur- 
naces during the last few years might be obviated if this tuyere 
were adopted; and he hoped it would be generally adopted before 
long for the sake of human life as well as of property. With regard 
to leakages, he had noticed that they might be discovered by the 
increase in the ‘juantity of gas at the top of the furnace; but dif- 
ficulties no dou >; were increased by a furnace being in trouble, and 
if they could gj a tuyere which would enable them to keep a fur- 
nace in good working order it would be a great benefit. 

Mr. Webb, Crewe, asked whether Mr. Lloyd had applied these 
tuyeres to cupolas. He thought they would be found very service- 
able; and if they had not been tried, he should be glad to try one 
and report the results to the association. 

Mr. Cowper observed that the spray tuyere recommended itself 
to their common sense. He quite appreciated the moderate 
cmap of water which Mr. Lloyd applied to the edges. A very 

avy pressure would break up the water and leave the side with 
very much less water upon it than with a moderate pressure. 
From a number of experiments he had fourid that a jin. jet 
with a head of 1ft. gave the best results, giving a surface of 16in. 
wide, and 3ft. long, covered with water, ad he had also found that a 
spray properly applied had a power to give a cool surface which 
would otherwise become red hot. There was, therefore, power in 
Mr. Lloyd’s sprays to keep the tuyeres cool, and he had conferred 
“ real boon upon ironmasters, and a still greater boon upon furnace 

eepers, 

Mr. Head, Middlesbrough, in reference to Mr. Webb’s question, 





* said that there were two or three cases in the Cleveland district in 


which — were being worked very successfully by placing a 
water bosh round that part through which the tuyeres went. The 
consumption of coke was a little more than in the ordinary cupola, 
but the general results were very satisfactory, and the cupolas were 
working for a whole week together. 

After some further discussion Mr, Lloyd briefly replied: With 
regard to Mr. Adamson’s suggestion as to the desirability of a 
larger spray being obtainable if necessary, he said the conditions of 
furnaces varied so much that it was necessary to use some amount 
of discretion as to how the preparations should be made, and in 
some cases he had adopted slits in one of the pipes. With regard 
to Mr. Webb’s question, he said his tuyeres had not been applied to 
cupolas at present, as he had not heard of any difficulties arising 
from these, but it would be perfectly easy to adopt them, and he 
thought they might be very useful. 

A paper on “‘ Rope Gearing in Mills and Factories,” by Mr. James, 
Drurie of Manchester, was next read by the secretary, in which he 
advocated rope gearing in place of leather straps and tooth gearing. 
The great advantage of rope gearing, he urged, was the entire 
freedom from any risk of a breakdown and the great economy, 
so far as the expense of maintenance was concerned, which this 
system presented, 

Mr. Welsh said the substitution of rope for toothed gearing 
was occupying a great deal of attention in Lancashire, and any 
reliable data on the subject would be highly valuable. 

Col. Clay had tried ropes, but had found them very unsatisfactory, 
whilst for rolling mills or ironworks they were particularly unsuit- 
able, as the sparks and fire flying about would be liable to destroy 
them very soon. 

Mr. Musgrave and Mr. Inglis said that rope gearing was in 
much greater use than many persons imagined. 

Mr. J. Head, Middlesbrough, said that in rolling heavy sections 
of iron, such as plates, nothing could beat cog wheels, whilst in 
rolling rails modern mills were made to work direct without any 
gearing at all, and it was only in rolling small sections and in 
small mills that rope gearing could be made at all applicable. 

After some further discussion, Mr. Drurie briefly replied. 

A third paper on ‘‘ The Construction of Safety Valves,” by Mr. 
John C. Wilson, had been set down to be read, but this had to be 
postponed in consequence of want of time. 

At the conclusion of the proceedings Sir Joseph Whitworth 
exhibited a specimen of one of his flat. headed shells. 








ENGINEERING Society, Kine’s CoLLece, Lonpon. —A meeting 
of this Society was held on Friday, the 20th, the president in the 
chair. After the minutes of the last meeting had been read and 
confirmed, the president called upon Mr. Burges to read his papers 
on the “ Spanish Iron Districts.” The author began his paper by 
describing the richest iron districts situated in the province of 
Viscaya. He then proceeded to describe the various sorts of ore 
and the localities in which they are found, the different methods 
of working the deposits, and the transport of the ore to the sea, by 
haulage, or by railways, several of which he described. He also 
named some of the largest iron mine owners in the district, among 
which were the names of several well-known English firms, and 
ended his x with a short description of the port of Bilboa, and 
the schemes for its improvement, 





PROPOSITIONS ON THE DIRECT MOTION OF 
STEAM VESSELS.* : 
By Mr. Robert MANSEL. 


On PowER DEVELOPMENT. 

Tue object of this is to illustrate the application of 
certain propositions to en emp one trials of steam vessels. 
These propositions are ad as steps towards the development 
of a practical theory, and the subject is approached, by presenting 
the data obtained from actual experiment, in a form to indicate 
the mathematical expression of the law by which the particular 
data seems to be governed. The propositions are the statement of 
these experimental laws, in this way exhibited and tested within 
the limits of experience. Experiments are made on vessels of 
average excellence, such as are designed and constracted by com- 
petent parties, in the usual routine of business. For brevity, the 
present marine engineering practice is assumed ; the engine is sup- 
posed to have two direct-acting cylinders, of unequal diameter, but 
of the same stroke. In a set of experiments on a given vessel, 
certain structural data will be constant, and are known quantities, 
For example, diameter in inches, and stroke in feet, of the high- 
pressure piston, ther with number of times its areais contained 
in the area of the low-pressure piston ; denote these by d, s, and r 
respectively. Also, the retrograde motion in feet, of the propelier, 
for one of its revolutions, denoted in this paper by H. Trials are 
conducted according to the system pro; y Mr. Wm. Denny ; 
beginning with a low average number, per minute, of revolutions ; 
these are subsequently increased to the greatest number practicable 
at which, and at other intermediate stages, indicator diagrams are 
taken, and careful note of the corresponding speed of the vessel in 
nautical miles per hour. The indicator diagrams furnish the cor- 
responding piston pressure, defined as:—P, the mean di 
pressure, in pounds on the square inch, on the high-pressure piston 
added to r times p, the like pressure on the low-pressure piston. 
The variable data thus obtained, in one experiment, are :—Speed 
of the vessel, piston pressure, and number of revolutions; denote 
these by V, (P +17 >p), and N respectively. From experimental 
trials of a given vessel—to fix ideas, say, at four different speeds— 
these data being obtained, are treated as follows :—Draw a hori- 
zontal straight line O z, as axis, and from O as origin, with a con- 
venient scale mark off abscissas 1, 2, 3, 4, representing the speeds 
of the vessel; through these draw vertical lines extending on each 
side of the axis. On the vertical lines above the axis, mark off as 
ordinates the values of the logarithms of the piston pressures; a 
straight line, A B—called the piston pressure line—will pass through 
these points. 

Proposition I.-—Experimental Law of the Pressures.—A steam 
vessel being tried at various speeds, these being taken as abscissas, 
the logarithms of the piston pressures, taken as ordinates, range 
in a straight line. On the vertical lines, below the axis, mark off 
as ordinates the values of the logarithms of the number of revolu- 
tions per minute of the propeller; (2) from the lower end of each 
of these ordinates measure upwards a point at the distance corre- 
sponding to the logarithm of the speed of the vessel; a straight 
line, C D, called the revolution ratio line, will pass through these 
last found points. 

Proposition II.—Experimental Law of the Revolutions.—A steam 
vessel being tried at various speeds, these being taken as abscissas, 
the logarithms of the number of revolutions of the propeller, 
taken as ordinates, define a curve line possessing the property ; 
any ordinate is made up of the logarithm of the corresponding 
abscissa, added to the ordinate of a definite straight line. The 
ordinates of the piston pressure and revolution lines, taken toge- 
ther, represent the logarithm of the foot-pounds of power which, 
in one minute, under the same circumstances of piston pressure 
and revolutions, would be developed by a unit engine, having the 
area of its high-pressure piston, and its stroke, one square inch and 
one half foot respectively. Now, ‘7854d*+ 2s being the 
number of times this unit engine is contained in the engine of the 
vessel, if the logarithm of this quantity be supposed added to the 
upper end of an ordinate of the piston Y ae line, and we then 
subtract the logarithm of 33,000, the divisor of the conventional 
horse-power unit, the remainder, denoted by log. E, measured 
from the revolution line, would be the logarithm of the gross 
indicated horse-power developed by the engine at the correspond- 
ing speed of vessel. Hence, a straight line, E F (called the gross 
power line), drawn parallel to the piston pressure line at the 
ordinate dist , log. “ is the subject matter of 

Proposition III.—Experimental Law of the Power.—A steam 
vessel being tried at various speeds, these being taken as abscissas 
if, on the opposite side of the axis, the logarithms of the piston 
pressures and number of revolutions are laid off as ordinates 
respectively, an ordinate from the revolution curve, to a straight 
line drawn parallel to the piston pressure line, at a distance 
depending on the dimensions of the high-pressure cylinder, repre- 
sents the logarithm of the — power developed ; and (2) in value 
is equal to the logarithm of the corresponding speed, added to the 
sum of the ordinates of the two straight lines of Propositions I. and 
IL., together with the constant quantity log. 1 as 0° 

’ 

Analytical Statement.—A straight line being completely defined 
by the value of the tangent of the angle of its inclination to the 
axis and the ordinate at the origin ; these quantities for the straight 
lines of Propositions I, and II., being denoted by «#, 8, log. f, and 
log. No, respectively. Started as equations, Propositions I., IL., 
and IIL, take the form— 


Proposition I.—Log. (P 4- rp) = @ V + log. f. 
»» IL—Log. N = log. V + 6 V + log. no. 


cae d’s 
»» Ill.—Log. E = log V + (@ + 6) V + log. f ny + log. 21,010. 





These explicit values of three most important elements are thus 
for any assumed value of V, stated in terms of two unknown 
angular functions, « and 8, and the two lines, log. f and log. no. 
The next inquiry is as to the significance of the two latter quanti- 
ties. Inaset of experiments on the same vessel, under similar 
conditions, f is a constant deduction from the piston pressures, 
and, compared with them, represents the proportion taken up in 
friction of and working the engines. This quantity seems to be in 
entire agreement with Morin’s ‘‘ Law of the Constancy of Moving 
Friction.” In the method proposed, the determination of its 
value, so far as it influences the line A B, is as simple as could 
well be imagined; the true value of this quantity in an inquiry as 
to the friction of the engines will, in most cases, be something 
quite different ; the explanation of which seems to be as follows, 
Masses of air put in motion by the upper works of the vessel, or 
similar masses checked in motion by those upper works, introduce 
into the question an amount of power opposed to, or auxiliary 
to, that developed by the engine, of which the diagram gives no 
account, and which can only be determined by careful experiment 
under special conditions, These extraneous sources of variation 
influence the entire problem, and on the quantity log. f, the effect 
is marked and obvious. In regard to no, referring to the revolution 
curve and the revolution ratio line C D, it will be seen, at any 
point, the distance from the axis to the ratio line being the value of 


log. fh this represents the number of revolutions per minute for 


each mile of speed of the vessel. At the origin this number 7, 
multiplied by H, would be exactly the pees of one mile per 
hour described in one minute, or 101°3ft., provided no motion 
existed in the water in which the propeller acted. Now, Poncelet 
has shown, in the direct motion of the vessel, we have a retro- 
grade current of displaced water flowing past the vessel. It is also 
well known, the direct fractional drag on the surface generates 
another current flowing in the direction of the motion of the ship, 
principally in the line of the wake. It depends upon the nature 


* British Association. 








and position of the what the average action of these 
currents upon the will amount to; but if we represent 
this ratio of the retrograde action of the propeller to the unit 


of the vessel’s advance by the letter c, we have the relation 
oF — 
1013 (®) 


Faces pont diene by cet co-efficient— vg be seen to 
ve a singular im; ce in this investigation, ortunately, 
it can be determined with much simplicity. On the di from 
the lower end of n, measure downwards, the value of log. H, 
from the lowest point of which measure upward the value of log. 
101°3; the distance of this from the orign O is the value of log. 
c. In single screw vessels, we usually find c having a value 
greater than unity, log. c consequently falls below the origin ; 
with twin sorews it falls near the origin ; and with peddle-wheel 
vessels, the floats being immersed in the retrograde current c, is 
less than unity, and log. c falls above the origin. Indicating the 
position of log. con the diagram, the entire figure thus drawn, 
consisting of the axis, the various straight lines, and revolution 
curve, constitute together what may be called the Power Develop- 
ment Diagram of the given vessel, giving, as it does, a clear and 
practically accurate representation of the prominent elements of 
the developed power. 


On Power EXPENDITURE. 


We have now to consider the question of Ps expenditure, 
founding and limiting upon the principle of mechanics, which 
asserts : power is a definite and indestructible existence, susceptible 
of change in accordance with more or less understood laws of 
equivalence, but admitting of no notion either of creation or 
extinction, by human or any natural agency. In a steam vessel 
under consideration, the gross indicated horse-power E, developed 
by its compound engine, in terms of the constituent elements and 
combining both diagrams, can be expressed thus : 
dg 
5 > gag * ter 


After deducting the power absorbed in moving friction, the residu 
denoted by Ei is— 


E, = ds 


21010 N(P + 1 p—f). 

Now, this latter power Ei is expended in fluid movements by the 
hull and by the Ly a The portion expended by the hull we 
denote by Er, and distinguish by the name, effective power : its 
relation to the whole amount is in the ratio of the speed of the 
vessel to the retrograde speed of the propeller. In symbols we 


write— 
E,: E,: : 1013 V:NHc.* 


alii this for E-, on substituting for E, the foregoing value we 
ave— 


Ee = {,@. _1013V 


s1010 Pte} 5 o (a), page 4. 


as =m 
{ais rR tre—Av}. 
In the next place referring to the development diagram, and 
defining effective pressure to mean the quantity (P + rp—f), no 
explanation seems necessary, beyond the statement of — 
Proposition I1V.—Experimental Law of the Effective Pressure.— 
A steam vessel being tried at various speeds, these being taken as 
abscissas, if from the revolution curve we measure upwards the 
logarithms of the effective pressures, these will range in a straight 
line. The analytical statement of this line, G H (called the 
effective pressure line), denoting the tangent of its angle of 
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inclination, and the ordinate at the origin by y and log. /» respec- 
tively, is— 


Proposition IV.—Log. (P-+r p—f)=log. V + (6 +4) V+log— t 
Parallel to the straight line G H of Proposition IV., if a straight 


line, J K, be drawn at the ordinate distance, log. ( os > ) at 
any point, the entire ordinate of this line, from the revolution 
curve, denoted by log. R, is proportional to the resistanees to the 
motion of the vessel ; the line J K is hence named the resistance 
line. To prove this we have only to add to any ordinate of this 
line the value of log V,{the entire ordinate, from the revolution 
. ‘ : @s mm ‘ : 
line for this new point, is—log. 21010 (P +r p—S) V, which 
has been shown to be the value of log. E, : other points determined 
in the same way give the locus of the curve L M, which is conse- ° 
quently the graphical representation of the logarithms of the 
effective power, thus placed in direct contra-distinction to the 
straight line E F, representing the logarithms of the gross power. 

ity { log. “log, 78. °. ' 
If we denote the quanti v{ 0g. 7, tos F010 ‘ca \ by the sym. 
bol log. me, we may write— 

Log. R = log. V + (8 + ¥) + log. m. 
By adding log. V to each member, we get— 
Log. Ev = 2 log. V + (8 + y) V + log. m, 
Which, in the exp tial form, b 
Ev=mvi108+7V «+ + + + (py 

The quantity log. mo, referring to the diagram, will be found to 
represent the distance between the lower end of log. n and the 
resistance line, on the ordinate through the origin; and is deter- 
mined as follows: measure from the origin, vertically, twice the 
value of log. c, from the end of which ie off the value of log. 


= 7 the distance of the end of this last line from the lower end 
of log. no, is equal to, and similarly placed, to the distance of the 
resistance line from the effective pressure line. The resistance line 








“> In applying this principle, the mistake is invariably made of omit 
ting ¢, Fy Som Bry co-officient, in the last term of this analogy—a most 
insufficient view of the matter.—R, M 
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being determined, the distance to the lower end of log. no is known, 
and is equal to the required value of log. me. 

Discussion of the Admiralty Formula.—The first successful 
efforts at steamship propulsion having led to the consideration and 
attempted elucidation of the relation between the power expended 
and the results obtained, it seems probable an application of the 
mechanical principles long previously employed by John Smeaton, 
in his experimental inquiries, may have led to the well-known 
formula, sometimes termed the "Agmniral ty Formula,” and written 
under some such form— 


Mys= 8, 
Cc 


V and E having the same meaning as heretofore, M represents the 
immerged midship area in square feet, and C a co-efficient, whose 
explicit value, when the other elements are known, is taken as the 
comparative measure of efficiency, under varying conditions, in the 
same vessel, and in different vessels. Serious objections have 
been urged against this formula; it is true, the co-efficients 
obtained in many cases do not seem consistent, and what is more 
perplexing, in experiments on the same vessel, where fewer con- 
flicting elements exist, the co-efficients ay often in an extra- 
ordinary degree. is being understood, in the important problem 
of speed prediction probable values, derived from experience, have 
to be assigned instead of a direct application of definite principles. 
Notwithstanding, this old formula is founded upon a measure of 


truth, which warrants its being defended against more pretentious |. 


theories which have been advanced to meet the difficulties ex- 

rienced. Nineteen years ago, writing from this point of view, 
Fesueet against the a of expecting correct results from 
a formula which was iously “‘ mutilated and distorted,” 
Greater accuracy being desirable, to effect this, the proper course 
was correction co and misrepresented elements ; quite the 
opposite of the one, of launching into a sea of vague specula- 
tion in search of somet profound. 

Referring to the iralty equation, briefly, I assert : the ship 


and constants are represented in this, by the first term 3 of the 


first member, and this member has no significance other than the 
effective work done on the hull, It ought not, therefore, to be 
equated to E the gross indicated power, unless we add two terms, 
denoting the moving frictionand propeller expenditure, say, ws an 


ws respectively. If we wish to make the quantity ave stand 


alone, we must perform an equivalent operation on the second 
member, which means cutting down the gross power E to the effec- 
tive power Ev, and we have, either 


av! +a +m = B; or, BV = Ey 


Taking the latter case, on referring to the two values of Er, which 
have m demonstrated ; putting the one from (B) for the first 
member, and one from (A) for the second, The Admiralty equation 
then takes the form— 
B+yV_§S ds n 
m, V2 10 ={ao-3 P+ rp—fv.} 
This equation will be seen to be the mere expression of the results 
arrived at, first by actual experiment ; and secondly by the applica- 
tion of known mechanical principles, which are thus shown to be 
in a agreement with each other. The result is the mathe- 
matical statement of the problem of successive speed trials of the 
same vessel under the same circumstances, and although apparently 
complicated, the solution by the logarithmic method followed is, 
practically, neither abstruse nor difficult, 








LETTERS TO THE EDITOR. 


(We do not hold eurselves responsible for the opini 
correspondents. ) 
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LOCOMOTIVE AXLE BEARINGS, 


S1r,—Your correspondent ‘‘T.” will find a very able answer to 
his objection to inside axle bearings in THE ENGINEER of 14th 
April, 1876, volume 41, page 279. As an instance of the increasing 
favour of inside bearings by locomotive engineers, [ may state that 
the new express engines of the Midland and South-Eastern rail- 
ways, and the tanks lately built by Mr. Stroudley, of the London, 
Brighton, and South Coast Railway; Mr. Kirtley, of the London, 
Chatham, and Dover Railway, and Mr. Stirling, of the Great 
Northern Railway, are all built in that way; I may add that 
almost the whole of the locomotive stock of the London and North- 
Western Railway and South-Western Railway are built with inside 
axle bearings. 


In your impression of the 13th inst., you state that the longest 
run ever attempted in ee eee traffic was that from 
London to Leicester on the Mi d Railway. The 10 a.m. train 
from King’s Cross to ——- now runs to Grantham without 
stoppage, a distance of 105} miles. As the distance between London 
and Leicester is 974 miles, you will at once see my object in writing 
this letter. FrREDK. H, CriDLanp, 

Norwood, Oct. 25th. 

THE CORROSION OF MARINE BOILERS. 

S1r,—Having read Mr. Rowan’s letter in your last issue on 
marine boiler corrosion, it is very evident when he recommends 
injecting whitewash that he expects to rid of some injurious 
deposit that is contained in sea water, and thus form a scale solely 
from what is injected. Now I am not sufficiently versed in 
chemistry to know what difference there would be, sa: ’ na 
chalk whitewash scale and a sea water scale, but I think there is 
room for experiment. During twenty years’ experience at sea in 
India, China and America, I have never been troubled with corro- 
sion to any extent, except when there was too little boiler power 
and too contracted combustion chambers. I have seen superheaters 
rust right through in five years from too hard tiring, and I once 
had the misfortune to en; in a transatlantic mail steamer 
with deficient boiler power, where I had enough of trouble with 
corrosion, only I gave it another name and called it burning, 
With all the precautions I could take I found the fire boxes losing 
nearly one-eighth per annum; but the above is the exception in my 
experience, as I never saw the same forcing required in any other 
steamer. My remedy is to make all boilers with extra large combus- 
tion chambers, and give one-third more boiler power than is actu- 
ally required to produce the steam consumed by the engines ; take 
off all manhole doors as soon as possible after entering port, and 
a the boilers dry while in port. 

If the fatty acids are as injurious as stated, it is curious that 
builders persist in placing discharge pipes on top of condensers, so 
as to blow all the grease amongst the condenser tubes, when if 
discharge steam entered below the tubes the would fall to 
the bottom, and if feed-water was then filtered on American plan, 
the grease would be intercepted before it had time to distil or fo 


acids, and even without filtering, the condenser tubes remainin, 





clean would keep a steady vacuum. A STEAMBOAT ENGINEER, 
Culrain, Rosshire, October 24th. 


Sir,—In your editorial note to my letter of last week you allude 
to a point of considerable importance, and I therefore ask the 
privilege of some of your space for a few words upon it. I have 
satisfied myself by the examination of a good number of anal: 
of boiler crusts, and deposits, that all such, when deposited from 
sea water, contain common salt, or chloride of sodium, and other 
ingredients soluble in ay water. I end I ——_ 
speak dogmatically upon this point—that the propo of these 
soluble salts in the crusts, and especially that of the chloride of 
sodium, increases in direct ratio to the pressure of steam i 
in the boiler, which has become coated with such scale, You will 


‘William Erle to the Royal Commissioners who re} 





find these matters alluded to on 
Thus a = — — yh crust or 
carbonate of lime, and this is a fact of t importance. 

It is the presence of these soluble ph es that renders sea water 
scale so unstable, and that accounts for its ready removal by fresh 
water, or even by a larger fo hg of fresh water in the boilers as 
is obtained by ‘* working sh.” This also explains why such scale 
can be preserved only by unin care in Seeping the proper 
proven of sea water present in the boilers, forif the water 

mes fresher the scale dissolves and disintegrates, and if the 
water is made more salt the thickness of crust is increased, and 
other troubles follow. All this involves, as you have said, “infi- 
nite and worry.” 

I have referred to this on 32 of my paper, where I 
combat the a of Mr, ler and some others who have 
asserted that the scale or crust formed from sea water is insoluble ; 
and it was with these facts before me that I denominated such a 
scale a“ salt scale,” in contrast to the coating which I recommend. 

Glasgow, October 24th. FRep. Jno, Rowan. 


15 and 17 of my paper’ 
ns more than sulphate poo 





FISH TORPEDOES, 
Str,— That our inventive minds and others may further learn 
what to expect from a Government and departments that encom- 
pass so much sea and land, and spend such sums annually to make 
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case), much time was occupied on the question of prior publication, 
and the Master of the Ro thought it right in summing up the 
case to a. an elaborate enunciation of a on which the 

int of novelty was to be determined. Now, it is to be remem- 
besos that, if such a system of preliminary examination as was 
proposed had existed last year, the test of novelty would have had 
to be appiied to 4561 applications for patents, including about 1500 
voluntarily abandoned by the applicants ! 

The above considerations satiety don ' mind. that one of two things 
must happen under such a system—either the examination id 
be a mere sham, or it would prove a serious (in some cuses @ fatal) 
hindrance to many valuable patents. 

: ILLIAM SPENCE, Assoc, Inst, C.E. 

8, Quality-court, Chancery-lane, October 20th; 





ented thei 18 a DELAMETER ENGINE. 
1R,—On the 11th March last there appeared in a contempo 
an illustration of a horizontal high-pressure engine, made b Hay. 
ward Tyler and Co., with overhung cylinder bolted to the end of the 
circular guide tube in engine frame. The article goes on to state 
that it is of the class first introduced in America, and called the 
Delameter American Engine, so largely exhibited and copied at 
the Vienna Exhibition. 
As I have been making this class of engine, from time to time, 
for the last ten years, I felt some- 
what interested in the statement, 
asI never had heard a name given 
to the inventor of this form of 
engine before, nor that of the 
country he lived in. Icould not 
’ recall to memory seeing any notice 
taken in THE ENGINEER of this 
Delameter engine at the Vienn4 
Exhibition, but as I might have 
overlooked it, I have, as time per- 
mitted, gone over the two volumes 
of THE ENGINEER of 1873 again, 
but without coming to any refer- 
ence to this class of engine at 
the Exhibition, except that of 
Tangye’s, with the pump set on 
the same frame, page 55, 256th 
July of that year, where it is 
stated that the engine is of the 
introduced” by the Messrs. 
‘angye some three or four years 
since, &c, i i 





A, spring that opens on striking object, and so lets in the water to ch 


B, powder chamber; C, motive power, either galvanic or mechanical ; D, cork to semi-float ; E, screw. 


one poor proselyte to “science and art,” will you kindly publish 
the eek ee original design, sent to the A iralty in E354 by 
Peckham, October W. WILKINS. 





PRELIMINARY EXAMINATION OF PATENTS. 


S1r,—In my last letter I showed the great liability to the delay- 
ing of many valuable patents by the large amount of unnecessary 
inquiry involved in a preliminary examination of applications for 

atents that if left alene would be abandoned by the applicants. 
ferring to the same objection, I propose now to consider the 
nature of the examination. As regards the inquiry into ‘‘ subject 
matter,” I do not attach much importance to it. I think it may 
be dismissed from consideration by a simple reference to the words 
of Vice-Chancellor Wood in the case of Penn v, Jack :—“‘ It pos ner 
to me that it would, asa matter of course, be the proper subject 
matter for a patent if it was a novel invention.” Then as to 
‘sufficiency of specification.” I doubt whether that point would 
be gone into as a rule, except with a view of ascertaining what in- 
vention was to be tested as to novelty. And with regard to 
“‘ frivolity,” I do not think it would be found convenient to observe 
much strictness in practice, because of the liability to frequent 
mistakes in following such a course. 

We are brought then’to the conclusion that the preliminary 
examination would be mainly as to novelty, and I propose at pre- 
sent to consider this with a view of showing its great tendency to 
place obstructions in the way of obtaining those valuable patents 
which are commonly held to justify the existence of a patent law. 
Any one at all uainted with patent cases must know that an 
inquiry into novelty of invention usually involves points of con- 
siderable nicety which occupy much time in deciding, even after 
sufficient evidence has been produced, and I propose to draw atten- 
tion to some of these points with a view of showing the magnitude 
of the task that wait be thrown on the staff of examiners, su 
pres ta application to be strictly tested as to novelty, in 
accordance with the principles which have hitherto governed the 
decisions of pombe cases. An inquiry into the novelty of an 
alleged invention presupposes a construction of the specification in 
which it is described; it must be known what particular invention 
has to be tested as to novelty, otherwise the inquiry would be most 
futile, and, when determined, might only represent a conclusion 
from false premises, The value of scientific evidence in patent 
cases is often reduced to 1 nullity by the fact of the court _— 
different construction on the specification from that assumed by 
the witness, and this fact sometimes leads to serious misapprehen- 
sions of the real meaning of the witness. 

On the subject of what constitutes an invention, that has to be 
tested as to novelty. I know of nothing better in the way of defi- 
nition than is contained in the o tions by Sir 
rted in 1864 on 
the working of the Patent Laws, from which I will here make 
extracts. He says:—‘‘ The subject of a patent is a very complex 
idea, not easily defined, but it may be described as follows: It is an 
invention of means for the attainment of some useful end. In- 
vention expresses that an advance has been made beyond the 
boundary of knowledge as it existed before the patent was granted.” 
And :—‘“‘In disposing of the questions concerning patents, 
the relation of the means to the end, or, as it is sometimes called 
of the process to the purpose, should be constantly borne in mind 
as the most important element in the subject of a patent. Inven- 
tion in most cases begins with the idea of the advantage, which is 
the end to be attained, and it is finished with the ification of 
the means for attaining that end. In deciding whether the inven- 
tion is new or has been infringed, the inquiry is, whether the same 
end which is attained by the means comprised in the patent has 
been attained by other persons by the same or like means—that is, 
by. mechanical or chemical equivalents, Upon this inquiry the 
sameness of the end can be more clearly perceived than that degree 
of likeness in the means which amounts practically to identity, and 
on every trial the main contention lies in settli ng whether the 
means for attaining the same end, in appearance different, are in 
substance the same.” 

Such thoughtful words as the foregoing, coming from an able and 
experienced judge, clearly indicate the ——— of an inquiry 
into novelty, and show, that it is not to be regarded as a slight 
matter, capable of being disposed of in a perfunctory manner. 
Each patent would have to be dealt with according to its particular 
merits, and hepeins. mong of practice would require great intel- 
ligence in the e ers, or the system would soon get into dis- 


ite. 
rm illustration of the difficulty of an inquiry into novelty, I may 
refer to the recent case of Patterson v. The Imperial Gaslight 
Company, in which the inquiry occupied much time—many days—of 
the Court in determining whether what was contended for as the 
invention in question did really constitute ‘‘an advance beyond 
the boun of knowledge as it existed before the patent was 
granted.” This point was eventually decided in favour the 





tent, but afterwards the decision was reversed on appeal. 
In the case of Plimpton v, Malcolmson (the well-known roller 


ber 2, thus sinking the torpedo; 41.4 I was in the rT win 


engines of this overhung cylin- 
der class two or three years before them, I have thought 
it but fair to myself to let such be known. I do not 
presume to say that I was the first to bring out this arrangement 
of engine, but do say that I got up the design independently. 1 
never was backward to step aside from the beaten path where I 
saw that machinery could be simplified and still made a good 
practical job of. 4 
beg to give a short description of my first engine, erected at 
Carbury Mills, County Kildare, 3rd November, 1866, for driving 
millboard-making machinery. The bed or frame is in two pieces, 
the disc crank frame and the guide tube, which is bored out 14in. 
diameter for crosshead, and flange on outer end faced to take on 
cylinder flange, while the flange on other end is faced up to take 
end of disc frame, which last is also faced up in lathe, with the 
pipe flange facing up machine, and then the two properly bolted 
together. The disc is 3ft. 5in. diameter, and weighted on the back 
opposite the crank pin. The cylinder is lJin. diameter, and 3ft. 
stroke. Boiler pressure, 45,lb. per inch, makes about eighty revo- 
lutions per minute. The valve chest is placed quite p up to 
the joining flanges of cylinder and guide tube, The valve is of the 
common class, cutting off steam at three-quarters of the stroke. 
The governor is placed on the top of the guide tube, as Messrs, 
Hayward Tyler and Co.’s late engine appears to be. You may 
take exception to the length of stroke, compared with the diameter 
of cylinder, as being your favourite long stroke overdone, but she 
runs very light and steady, although set down only on a rough 
flagstone floor about 6in. thick, and drives a great deal of machinery 
for her size. In 1866 I also made a small wall engine with 6in. 
Fewer 4 and 12in. stroke, for the Alliance Gas Company here. 
he cylinder was bolted as in my other engine to the end of the 
crosshead guide tube, with front of same open as in Hayward 
Tyler’s engine. The guide tube had wings cast on the back of it 
to bolt the engine on wall. A bracket projected out from back of 
guide tube to take crank shaft. This engine was put up vertically 
on the wall, which made the cylinder suspended as in the Messrs, 
T e’s subsequently got up wall engine gotice of which appeared 
in THE ENGINEER of 13th December, 1872. This engine was put 
up to drive some gas-washing machinery, but was subsequently set 
on to drive hydraulic pumps, put up by the Messrs, Tangye in the 
works. It is now driving an oat bruiser and chaff cutters for 
their horses, 

I have no means of knowing what year the Delameter engine 
was first brougit out, nor can I find the date of Messrs. Tangye’s 
— for their engine, having lent and lost several volumes of 

HE ENGINEER from time to time. Having read Taz ENGINEER 
nearly from the first, have always noticed your strong desire to 
give and have fair play for parties in cases of priority of 
inventions, &c. This is particularly to be seen just now in these 
times of gathering up and patching up remains of primitive steam 
engines and machinery, locomotive and marine. W. R. Dz 

Seville Engineering Works, Sheriff-street, Dublin, October 18th. 








FRIGHTFUL BoILeR Exriosion AT PirtspurG, Pa, —A terrible 
accident occurred at Pittsburg, Pa., Oct. 12, by the — of a 
battery of boilers in the nail factory adjoining the rolling mill of 
Zugand Co, Atleast 150 men and boys were engaged in the factory 
preparing iron and cutting it up into nails. The building was filled 

rom one end to the other with —_ running nail cutters, and the 
concern was working up to its fullest capacity to fill back orders. 
About 8.45 a.m. there was a terrific shock, which was felt in man 
places throughout the city. In the immediate vicinity of the mille 
it resembled an earthquake, and people were lifted from their feat, 
Accompanying the shock was a black cloud or mass of broken 
timbers, pieces of iron, great lumps of coal, and volumes of jet 
black smoke, which ascended upwards of 200ft. intothe air. Thus, 
in an instant, the extensive nail factory was reduced to a perfect 
wreck, The work of devastation was most complete, and to add to 
the horror of the scene, the displaced timbers and beams, dry as 
tinder, took fire from the furnaces, while the air was filled with 
shouts and groans of the poor wretches who lay buried beneath the 
débris. For a time everybody seemed paralysed, but as soon as 
possible an alarm of fire was struck, and the incipient conflagration 
was soon stopped. The cause of the explosion is given out as a 
mystery, but Ron is hardly any question but that the boilers were 
rotten, as they had been used quite a number of years. Engineer 
Burke was seriously injured. After the exjtesion he was found 
with his hand on the throttle, alive, but unconscious. The loss of 
life by the accident this morning can only be estimated now, as 
many of those injured will hardly survive the night. Thus far 
fifteen persons are dead and quite a number are yet suffering the 
agonies attending fatal injuries, while scores of others esca) 
with broken limbs or gashed heads and faces. The loss of life 
would have been far greater had not the —— occurred when a 
number of the workmen were at lunch. ieces of iron, large and 
small, were hurled in almost every direction, A large portion of 
the boiler, weighing fully 300 pounds, was thrown into the Atle. 
—— about 400ft. from the mill,—Zngineering and Mining 
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MACHINERY FOR SAWING STONE 


(Yor description see page 291.) 








ar 





meu 


AY PR 
gate) lll | 



























































Fic.ll 














Ocr. 27, 1876. THE ENGINEER. 291 

















i 





FIG. 12 















ii il 














TCT TTY 
AVIVA SLES TL —— TOSVGULIUDUNULTVTMTLEOEA MAHOU AEH TG LCE 

FNL ADA (ote t=. I 

am AOUOOUEOIAEAOUADUAT P| td AULD TUN LTO 

TMM TO AT LT 
TST SORT Te TST TTD 


3 +3 = =~ 








AUTH 


SOCIETY OF ENGINEERS placed on the shaft of the front drum. On each side of the stand | used in France, but he thinks that building stones there being 

Monday, Oct, 2nd, 1876 are placed winches, from which endless chains are running over | harder than the stones used here, the use of this kind of machinery 

adivshite m 4 o the large pulleys for winding up or lowering the frame with its | will not be very extensive. The machines previously described are 

THE following paper “‘On Stone-Sawing Machinery” was read | saws, Ina similar Em but less complicated, the om in use here, and the author had the opportunity of seeing them at 
by Mr. ae Conradi:— _ sion chains—as shown in Fig. 1—run from the two corresponding | work at the new Law Courts. 

The question of stone-sawing machinery came first under the | points of each side of the frame to a central drum on which they} There were several powerful circular sawing machines having 
consideration of the author during the period when the building | are fixed. Over a large pulley fixed on the same centre shaft, but | two horizontal saw discs. The machines consist of a strong cast 
trade in Paris was at its best, which was when the Municipal | placed outside the stand, is suspended a chain with a weight to | iron frame to receive the requisite gearing. The saw discs are 
Board of Works, at the request of the Imperial Government, took | counterbalance the saw frame, while a second endless chain | carried on vertical spindles and revolve horizontally. A. stro 
the necessary steps for improvement of the sanitary condition of | running over the outer ring of the same pulley sets it in motion, | vertical table can be moved backwards and forwards over the 
that city. The removal of manufactories to spots some miles out- | thus lifting or lowering the frame. The forward and backward | which carries the stone. The saws are adjustable vertically to 
side the boundary of the city and the reconstruction of those 
quarters which, through the narrowness of the streets, with their FIC./5 FIC AZ 





old and unhealthy buildings or factories, endangered the health of | 
the population, was, in spite of the enormous sacrifices imposed, a | 
measure of necessity. The operations incidental to these improve- 
ments occasioned a considerable demand for all kinds of building 
materials and labour. Everywhere large stoneyards were to be | 
seen with the stone being cut and wrought by hand. But even 
those yards, although numerous, were unable to meet all the | 
demands at the requisite time. Places were therefore hired where 
the preliminary work of sawing and cutting the stone were carried | 
on, Even the building sites were pose | to serve that purpose | 
during the excavation. Labour became scarce, and its cost 
increased rapidly, and contractors and builders experienced a | 
serious want of machinery to help them in their stonework. It 
was then that the author was asked to design a machine for cutting 
le and stone. 

Before entering into a description of the hine he designed, 
the author will briefly describe the principal machinery generally 
used for sawing, planing, and moulding stone. The first operation 
which the block of stone has to undergo if used for other purposes | 
than foundations, is sawing into smaller pieces for handiness in | 
working. In France, as well as in this country, wherever the | 
author visited stone works, he found the same kind of machinery 
employed for sawing stones by the wet process. The operation | 
involves mainly two motions, namely, a horizontal to-and-fro | 
motion, and a vertical motion of the saws effected by means of a 
suspended boom, the whole system moving within a fixed frame or 
stand. The sawing or cutting operation is effected through the 
friction of the saws along the stone by distributing sand and water 
along the rubbing surfaces. | 

The machinery in use for sawing stone at the new Law Court 











buildings is shown in sectional side elevation at Fig. 1. Four | (ally 

timbers of about Yin. square and about 12ft. high are driven into ‘Al i, 

the ground, and are united at the top by cross timbers and by out- NS ; 
side diagonal timber bracings. forming a compact and solid stand. } W | a, Cia’ 
Between the stand, and fixed to the top cross timber, is vertically y wy, | Ta) 
suspended a timber called the swinging boom. Between the stand GwG.. 
moves the saw frame, which is suspended at its four corners to the C / | 

stand by means of chains. On the top are the necessary pulleys 


and drums. The sawing frame consists of two longitudinal cast 
iron arms about 12ft. long and 4in. deep, which are provided at 
their ends with longitudinal openings to receive two wrought iron 
bars, which are about 6ft. in length, 24in. in breadth, and 2in. in 
thickness, between which the saws are keyed. One end of the saw 
frame on each side is pee with a small arm bearing a slide 
veriiisl doting which is kaod tthe ectaging teem, ox exten 
Inte cation by the down ani towne motonéof the’ saw frame. | motion of the saw frame, which is connected through slide pieces | suit the work. The saw disc has on its circzmference a 
The suspension of the sawing frame is carried out as follows :—The | to the swinging boon, is effected through the connection of the | number of into which the cutting tool is 
chains attached to the end of the frame facing the swinging boom | latter with a steam or to a main shaft driven by an engine. | latter being a kind of steel nail, the head of which is shaped like 
are coiled over and fixed to the dram which is placed on the front | The saws are of malleable hammered iron about 8ft. long and bin. | that of a countersunk rivet, the edge of the conical head being the 

, while another chain runs from the same point of the | wide by jin. thick, -faced, without teeth. There are from | ct 

over the large pulley fixed to the shaft of the back drum, | five to ten saws, and sometimes even more, in one frame, The sides. The mashine is especially used for converting the blocks 
which is placed on the top of each pillar carrying a counterbalance | blocks to be cut are either.carried to the machine by trucks moving | coming from the quarry into slabs or pieces of any size, and for 
weight, The chains or ropes of the free back end of the saw frame on rails, or are placed in ‘tion by means of steam cranes, squaring and facing them. ‘These machines are constructed to 
are coiled over and fixed to the back drum, while again another | . In ition to the Speco means eS eeinel sain work any size of stones, but are generally made for working stones 
chain fixed at the same point of the frame having also a counter. | —that is to say, sawing without the a tion of water. The} of an av size from 6ft. by 3ft. by 3ft. to 9ft. by 4ft. Gin. by 
balance weight attached to it, is running over the large pulley | author does not know to what exten machinery of this kind is | 4ft. 6in., requiring from twe te three-horse power te drive 
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furth 
opportunity of seeing there a stone-moulding and a planing 
machine. They are provided with the same shaped steel cutter 
placed in a of tool fixed either on horizontal or verti- 


different series of tools correspond to the outline of the required 
moulding. The tool-holders are placed vertically on the horizontal 
shaft and horizontally on the vertical shaft. The stone passes 
cutters at rate of about 4in. per minute, To finish 
the work the cutter shaft is raised, and a steel scraper of the exact 
form of the moulding is passed three or four times over the stone 
with an increased speed of about 12in. per minute. The machine 
with the horizontal cutter works stones from about 6ft. by 2ft. Gin. 
by 4ft. by 3ft. 8in., with an average of from 2 
to 3-horse power. machine with the vertical shaft is adapted 
for working smaller stones, such as steps, string courses, and sills. 
The author saw fine mouldings carried out with these tools, but he 
believes that only the very best stones will stand the great strain 
brought upon them, as any impurity, softness, or hard fibres, will 
probably cause the stone to break. The surfacing and rubbing 
tables are composed of a strong revolving iron disc fixed to a 
vertical shaft. A circular iron trough is placed around the disc to 
catch the waste sand and water used. Timbers fixed above the 
disc divide it into com ents, in each of which a stone block 
ean be placed, being held by the timbers while the disc revolves. 
The tables are from 8ft. to 14ft. diameter, requiring from 3 to 
6-horse power to drive them. 

The saw designed by the author was for the purpose of sawing 
blocks of costly marble into very thin slabs with as little waste as 
possible, The slabs cut out of the same stone were to be either of 
equal or different thickness, but were to have as nearly as possible 
a parallel cut. The machine was to occupy the smallest space 
possible, to be easily removed, and to be driven either directly by 
a steam engine or from shafting. Under these diti the 


wrought iron, and from 30 to 35 cubic feet of timber, will cost, 
peg ory ape including wheelwork and saws, about 
The of the saws varies, according to the market, from 
to £16 per ton ; the price of the timberwork being from £4 to 
The author was prevented making further practical experi- 
ments with the machine in consequence of the outbreak of the 
Franco-Prussian war. é 

A further improvement made by the author consists in fixing 
the winding drum directly on the ms yaw and in setting the 
machine on rollers for the p of cutting ordinary stones, as 
shown in Figs. 2, 3, 4, and 5. is led the author to transform it 
into a portable ype and to enable it b none of omg’ 

ing, bearing the suspension arrangement of the saw frame, 

be on open ground, and to be carried from one building site 
to the other, thus enabling the builder or contractor to have the 
stones cut directly on the spot instead of being sent to the stone 
sawing yard. The economy in time and labour thus obtainable is 
worthy of consideration. It is specially applicable for small build- 
ings, where the contractor, after having the stones cut in one 
place, could send the machine to work at another place. 

The author ives the requi + of this kind of work to be 
fully met in this machine, the practical value of which is increased 
by providing it with a lifting ment, and in using the drum 
for the up-and-down motion of the saw frame for lifting and lower- 
ing the stone. The machine thus effects all the manipulations 
requi The stone coming from the quarry is anol directly 
under the machine, where it is lifted into position ready to be cut, 
and when finished is replaced in the cart to be taken away. The 
timber framing shown as driven into theground, can also be placed on 
rollers and steadied by means of wedges or similar arrangements. 
The cast iron framework, as shown in Fig. 6, is placed on ordinary 
road rollers, travelling over ground laid with gravel. The lifting 
pag is fixed to a bracket provided with a shaft, and which is 
either fixed to the boiler of the engine in a temporary or permanent 
manner. In the former case several iron ds carrying the 
brackets are bolted to the boiler and secured by set screws, as 
shown at Figs. 7011. A driving belt runs from the — pulley 
toa pulley on the shaft of the lifting apparatus, where from 








author came to the conclusion to reverse the principle of the 
marble and stone sawing frames generally used. The principle of the 
ordinary saw system consists mainly in a to-and-fro and an up-and- 
down motion of the saws, carried on by means of a freely-suspended 
movable boom attached to the engine, the saw frame being moved 
inafixedframe. Theauthortransformsthe fixed stand into a movable 
one, —— the saw frame with it in its forward and backward 
motion, the latter meer gm: up-and-down motion by means of a 
suspension arrangement, The arrangement is shown in Fig. 6 in sec- 
tional side elevation. In the author’s first design the frame consisted 
of four cast iron columns bolted firmly together at top and bottom, 
the front pair being directly connected to the engine by means of 
connecting rods, while the other pair was guided by means of a 
guide bar eornd on a chair placed behind it. They were provided 
with vertical grooves running inside from top te bottom for the 
reception of the saw bearers. For greater stability, and to obtain 
the cuts in the marble as straight and as parallel as possible, the 
columns run on square slides instead of rails, thus avoiding as 
much as possible the influence of vibration to which the frame may 
be exposed through irregularities in the engine by the saws encoun- 
tering layers of different hardness in the material to be cut. 

The saw frame consists of two cast iron transverse beams provided 
with longitudinal openings for the reception of the saws which are 
keyed on one of the booms moving up and down in the grooves of 
the front columns, the other in those of the back columns, which 
are bolted firmly together, as shown in Fig. 13. The saw bearers 
are fixed to a longitudina] beam running from centre to centre of 
the saw bearers by means of vertical connecting rods, the beams 
being —— by means of ropes, or chains, whivh running over 
guide pu eyes are coiled round the drum of an ordinary hoisting 
crab, provided with a brake fixed, on the drum shaft. The brake is 
worked by a counterbalance weight on a lever, thus regulating 
the speed of the drum, and with it through the winding up or 
unwinding of the chain, the up-and-down motion of the saw bearers. 
At intervals of about ten minutes the attendant distributes the 


- sand and water used for sawing, and also effects the lowering of the 


saw bearers and places the frame in equilibrium by altering the 

ition of the counterbalance weight on its lever. The pulleys 
for the chains of the beam suspension arrangement are carried by 
chairs er plummer blocks fastened to the ceilings, the driving or 
loose pulleys being placed on the shafts, The saw frame works 
with five saws. 

The practical difficulties found in setting the machine to work 
were the tightening of the saws and preventing the wear of the 
slide pieces from the water and sand falling on them. The first 
difficulty has been overcome by means of strong stays, which keep 
the columns and saw bearers at the required dist.ces. The second 
difficulty was met by fixing a cover to the foot of the column, and 
thus preventing the water and sand spreading arov nd. 

As regards the stays of the saw bearers, they are usually straight 
wrought iron bars of about lin. in diameter. They are made 
curved in order to allow any size of stone to be brought under the 
machine, and to avoid making the framework of too great width. 
In some instances the author found that the sawing could be 
effected without fixing the stays to the saw bearers, if the nature 
of the stone did not require the saws to be very. strongly tightened 
up. > 

With _ to the work done by the machine, the cutting being 
obtained ugh the pressure exercised by the saw on the stone, 
the grit used thus entering into the pores of the soft iron produces 
a rough cutting surface, The resistance of friction to be overcome 
Ts rubbing surfaces, the travel of the saws and the pressure, 
are therefore the data to be considered. It is to be observed that 
some saws working with a swinging motion cut only four-fifths of 
their length, the saws being shaped accordingly, while others cut 
with their entire length. The pressure of the saws on the stone 
varies according to the softness or hardness of the latter, and it is 
not much greater in a steam saw than in a hand saw, as the greater 
pressure does not give a truly clean cut, but will rather tear pieces 
off the stone, or, if the material is too hard, will heat the saw. 
Therefore the saw is balanced until its pressure on the stone is 
equal to that exercised by a man, which the author assumes to 
be about 20 Ib, 

Assuming the engine to be making 120 revolutions per minute, 
and the travel of the saw to be about 5ft., we have: Speed of saw 
= 120 x Sft. x 2 = 1200ft. The coefficient of friction of stone 
on stone being = 0°71 in case of repose, that of motion being = 
coefficient of repose x 0°7, we obtain, therefore: Work of cutting 
= 1200ft. x 201b. x 071 x 07 = 11,928 foot-pounds per minute. 
Assuming farther, in round figures, the weight of the cast iron 
framework, with its accessories, to be = 4 ton, it follows that the 
pressure on the slides will, with 1ft. 6in. stroke of saw, become 
120 rev. x 2 x 1 ‘5ft. = 360ft. of travel, thus the work produced 
= 360ft. x 1120Ib. x 0°18 x 0°7 = 50,803'20 foot-pounds, giving 
as the work of cutting = 11,928 foot-pounds, work of frame motion 
= — oe a total of = 62,731 foot-pounds per 
minute, or Seab =1°90-H.P. Taking the frame composed of 
five saws, the work of cutting will be as above: 1200ft. x 20Ib. x 
5ft. x 0°71 x 07 = 59,640 foot-pounds, work of frame motion as 
before = 50,803'20 foot-pounds, making a total of 110,443°20 foot- 
pounds, or = 3°34-H.P. per frame. 

This result is somewhat higher as shown by practical results, the 
coefficient of friction and the pressure on the saws becoming some- 
what reduced as motion, and therefore losing some of their 
direct influence and amount by working several saws together. 
With one frame a stone from 6ft. to 8ft. in length will be cut, 
according to its softness, toa depth of from 2ft. to 2ft. Gin. per 
day of nine hours. The machine designed by the author, and con- 
taiving about three-quarters of 9 ton of caat iron, quarter af # ton 





ther pulley another driving belt is carried to the driving pulley, 
which is keyed to the drum shaft of the saw frame. 

During the operation of lifting or lowering the stone, the saw 
frame with its suspension arrangement is taken off, but the pulleys 
guiding the rope or chain being fixed to the timber frame remain. 
Instead of using a somewhat complicated arrangement of bracket 
and shafting, fixed either permanently or temporarily to the boiler, 
the author simplified this arrangement by fixing it to the timber 
frame, as shown in Fig. 6. An apparent difficulty here arises, the 
length of the bracket from the drum shaft to the timber frame 
forming an overhanging part with a long leverage. This has to be 
overcome by increased strength of material. Thus, considering this 
bracket as a cast iron girder, fixed at one end and loaded at the 
other, the load being represented by the pressure exercised through 
the weight of the stone to be lifted, while the distance from the 
timber to which the bracket is fixed, to the centre of the ~~ or 
chain which lifts the stone, is to be considered as its lever. 
Assuming that a block of marble measuring 3ft. x 2ft. 9in. x 2ft. 
6in, has to be lifted, which corresponds to a weight of 1} ton, and 
further that this weight acts with a leverage of 3ft. 10hin., the 
centre of the bracket shaft to the centre of suspension of the stone 
being 3ft. 10}in., and further that the above distance from the 
timber to the centre of the rope be 2ft. 3in., the length of the 
bracket acting as a lever, then we obtain as momentum pressure 
on bracket, if ton x 3ft. 104in, = 13,020 with a leverage of 2ft. 
3in., giving a momentum of 13,020 x 2°25ft, = 29,295, say 13°5 
tons; cast iron being safely strained in: tension at 2 tons per 
square inch, it follows that Ss = 675,.or in round numbers 
gg square inches will be the required section for the horizontal 


a 

The author has shown by the dotted lines in Fig. 6 the different 
positions of the machine during its travel. The operation of lifting 
the stone from the cart and placing it under the saw frame is seen 
at Fig. 12, the stand being 7 se represented for the purpose of 
cutting stones on road rollers, showing that there is no difficulty in 
moving the sawing apparatus placed on slides or on rollers, the 
machine being arranged so as to allow the one to be replaced 
through the other, according to the kind of work to be executed, 
After the stone has been placed the lifting apparatus is thrown 
out of gear by uncoupling the whole arrangement or by shifting 
the driving belt on a loose pulley, as shown in Fig. 13. The shaft 
of the lifting arrangement is provided, as shown in Fig. 13, with a 
fly-wheel, but as the operation of lifting and lowering the stone 
takes only a very short time, the author thinks that these operations 
could be effected without it and with a gain in economy. Thesaw 
frame, consisting of its bearers and saws, as shown in Figs. 12, 13, 
and 14, the beams are then put in position by attaching the 
ropes, which have again become free, to the suspension arrange- 
ment. The machine is then set to work until the cutting is 
finished, when the suspension arrangement and the saw frame are 
again taken away and the lifting apparatus thrown into gear to 
lift the stone on to the cart to be carried away. 

The engine is two-wheeled and of two horse-power, such as is 
frequently used by contractors in France. It is of great simplicity 
and solidity, working expansively at two-thirds of its stroke at 
120 revolutions per minute, with a consumption of 155 lb. of 
coal _ hour, its price being about £70. The engine can be placed 
standing on its wheels, or the wheels can be taken off and the 
engine placed on a foundation. 

The author considers it necessary that a safety apparatus should 
be attached to the lifting apparatus to prevent accidents. Figs. 
15 to 18. show an apparatus of this kind, the invention of M. 
Mégee, and which is in use in France, It consists of a box-shaped 
loose pulley, containing a cylindrical spring covered with leather, 
which presses against the internal sides of the pulley. This spring 
is provided with a number of projections against which works an 
internal cam, which is fixed toa disc keyed on to the same shaft 
as the loose pulley. By turning the shaft the disc turns with it, 
imparting its motion to the spring, which, through its friction 
against the inside wall of the loose pulley, imparts its motion to 
it. Tothe side of the loose pulley is partly cast on, and partly 
bolted to the frame, the receptacle for the chain. By turning the 
handle in one direction, say to the right, the spring being pressed 
against the pulley produces its motion, drawing the chain, and 
therefore lifting the load, this loose pulley being in the meantime 
under the constant control of a continuously acting brake, For 
lowering the load the outside brake is loosened, the loose pulle: 
being actuated only through the weight of the descending oe | 
the descent being regulated by the man in charge governing the 
lever of the brake. The operation of lifting is therefore conducted 
by turning the main shaft by means of its handle, and governed 
through the friction of the internal spring, thus preventing too 
heavy a load being taken, as the excessive friction of the internal 
spring against the loose pom would prevent the latter from 
moving. The operation of lowering loads is conducted by the free 
motion of the loose pulley governed by the outside brake, the 
advantage in the latter case is that of keeping the main shaft at a 
stand, thus preventing the handle turning, and accidents occurring 
to workmen in lifting or lowering. In ordin: winches, the 
handle may suddenly turn, or, slipping out of the hands of the 
man, injures him, the load breaking down in its rapid fall. Inthe 
case of the Mégee pulley, the workmen has only to leave the 
— to itself; the heavy strain from the slightest rapid descent 
of the load brought on the loose pulley imparts the same to its 
internal spring, producing considerable friction between both, thus 
bringing the falling load to a stand. 

Apparatus for heavy loads for steam power constructed on the 
same principle is provided with the n i e 


earing. 
author has observed that oil or water brought eetoamn the rubbin 
surfaces, instead of diminishing the friction between the pulley and 





the spring, increases it; the reason that water or oil makes 
leather swell, the coefficient of friction being about 0°20, 

The author, in conclusion, trusts he has brought before the 
Society matters of sufficient interest to a the time the mem- 
bers have given to paseo to its perusal, and he hopes the points 
raised may lead to a useful discussion. 








REGISTRATION OF TRADE MARKS. 


TueE Registrar of Trade Marks has issued the following notices as 
to registration of trade marks for cotton goods, dated October 21st, 
As numerous marks used in the cotton trade at the date of the 
pos of the Trade Marks Registration Act (38 and 39 Vict. c. 
1., and 39 and 40 Vict. c. 33.), are, by reason of their common 
usage, excluded from the scope of that Act, the following rules have 
been made for the guidance of persons desirous of registering trade 


marks for cotton goods :— 

“57, For the p' of facilitating the granting of trade 
marks in respect of cotton goods in Classes 23, 24, and 25, 
there shall be established by the Commissioners of Patents, 
and subject to their control, an office at Manchester for the 


exhibition of all devi marks, headings, labels, tickets, letters 


words, or figures, or combinations of lette words, or figures, used 
in the cotton trade, and in these rules included under the expression 
* cotton marks,’ 


“58, Every person who at the date of the ing of the Act 
(August 13th, 1875), used any cotton mark shall, on ot before the 
first day of December one th d eight hundred and seventy-six, 
send to the Manchester office three representations of such cotton 
mark, in such form and with such a description as may be from 
time to time required by the Commissioners of Patents. 

**59. A committee o: ms versed in the usages of the cotton 
trade shall be cael by the Commissioners of Patents, con- 
sisting of such number of persons as may from time to time 
determined by them, and it shall be the duty of such committee on 
or before a time to be named by the Commissioners of Patents, to 
divide the cotton marks, representations of which have been so 
sent in to the Manchester office, into two classes, the first 
class consisting of such of the said cotton marks as are, in the 
opinion of the committee, trade marks within the meaning of 
the Act, and the second class consisting of such of the said cotton 
marks as are not, in the opinion of the committee, trade marks 
within the meaning of the Act. 

**60. The said committee shall form a list of the cotton marks 
sent to the Manchester office in each of the aforesaid classes, and 
shall transmit such lists to the Commissioners of Patents, accom- 
panied by two representations of each of the marks specified in the 
second in such list. 

“‘ The third representation of each of the marks in the second 
class in such list shall be retained for reference in the Manchester 
office. 

“61 The Commissioners of Patents may from time to time add 
to the aforesaid list any cotton marks as they may think just, 
and such addition shall be deemed to be part of the original - 





t. 

‘62. Any proprietor of a cotton mark not specified in the second 
class in such list may apply to be registered as proprietor of such 
cotton mark in manner + | subject to the conditions in which he 
may apply to be registered as proprietor of any other trade mark, 
but it shall not be lawful for the — to register any person as 

roprietor of any cotton mark in the second class of the aforesaid 
fist except in pursuance of an order of the Court. 

**63. A cotton mark shall not be <j apres except in manner 
and subject to tke conditions prescribed by these rules with respect 
to the registry of cotton marks.” 

An office, as provided by Rule 57, will be ‘oot at 48, Royal 
Exchange, Manchester, on the 24th of October, 1876. 

The following gentlemen have been appointed by the Commis- 
sioners of Patents to form the Committee of Experts under Rule 
59:—Mr. Edmund Ashworth, President of the Chamber of Com- 
merce, Manchester, Mr. John Cheetham, Vice-President of the 
Chamber of Commerce, Manchester, Mr. B. Davies, Mr. 8. A. 
Fulda, Mr. P. Goldschmidt, Mr. A. J. Hunter, Mr. H. J. Leppoc, 
Mr. G. Lord, Mr. E. Crompton Porter, Mr. E. Reiss, Mr. M. 
Stienthal, Mr. E. H. Sykes. Mr. Joseph Fry has been appointed 
by the Commissioners of Patents as keeper of the Manchester 
office, 

Each representation required to be furnished by Rule 58 
should be attached to a separate half-sheet of foolscap paper, on 
which should be written—a, the name and address of the appli- 
cant ; 6, the number of the class in which registration is desired ; 
and ¢c, the length of time the mark has been in use. No fee will 
be required, nor will any formal declaration or statement he 
necessary. 

In the case of a combined stamp the applicant should state 
whether it is desired to protect the whole combination or only a 
part of it; in which case a line should be drawn round the part 
which it is desired to protect. 

Representations of marks considered by the owners as private 
should be marked with the letter ‘‘ P.” 

Owners of marks placed upon the second class specified in 
Rule 59, although not entitled to registration except by an order of 
the Court, may obtain from the Registrar a certificate of refusal to 
register, as provided by section 2 of 39 and 40 Vict. ¢. 33. 

It is intended that all marks for cotton goods made in the piece 
should be claimed in Class 24. 








Tue East Lonpon Ratuway.—Underground railways in the 
metropolis are all liable to be flooded with water, and to prevent 
this continuous pumping in certain districts is required. For 
example, on the Metropolitan District Railway, steam pumps are in 
operation night and day, at the Victoria and Temple stations. The 
East London Railway is no exception to the rule, and owing to the 
failure of the pumping machinery at Deptford-road, the line has been 
rendered impassable fora few days. The facts appear to be as fol- 
lows :—On Monday morning, at the Deptford station, it was dis- 
covered that water was percolating through the gravel from the new 
dock of the Surrey C: cial C y on to the permanent way. 
The inflow was not a large one, but the pumps at Deptford-road, 
which, in order, would have been able to cope with it, were in such 
a state of disrepair as to be useless, From Deptford-road station 
there is a rather steep gradient to Rotherhithe, where the Thames 
tunnel commences. . There isa similar rise from Wapping towards 
Shadwell, so that the tunnel being the lowest part of the line, and 
the flow of water being unchecked, it soon rose to such a height 
between Wapping and Kotherhithe that it was deemed advisable to 
stop the through traffic. There are pumps at Rotherhithe as well 
as at Smt es and the former would have been quite suffi- 
cient to keep out the water, but they, like those at the latter 
place, happened to be out of order, and after being at work for 
a little time they broke down altogether. Through traffic was 
suspended at 11.20 on Monday morning, but the tunnel pumps, 
though out of order, were able to reduce the height of the water 
by night, so that the two last trains were taken through; but 
soon afterwards the tunnel pumps became unfit for further service 
without repairs. ‘These repairs are now being carried out, so that 
in the opinion of the railway officials the resumption of the traffic 
depends upon the time it will take to place them and the others at 
Deptford in order. The rumour that the crown of the tunnel 
beneath the London Docks had given way is untrue; in fact, the 
trains have been running beneath the basin to and from Wapping, 
and on the other side of the river between Kotherhithe and New 
Cross, ever since the stoppage of through traffic, and as if that 
check had never taken place. It will be remembered that the line 
runs close to the new Surrey Commercial Dock. This dock was 

y filled ten days ago. at will happen to the railway when 
it is quite filled remains to be seen. According to the latest reports, 
the line bad heen cleared for the present, ' 
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RAILWAY MATTERS. 

THE eae ene eet Se eee exported this year 
was £134,803, and last year £111,069, ; 
WE notice that the South Australian Government, through the 
agent here, are inviting tenders for 350 miles of new railway works, 
to be carried out next year. 

Mr. C. D. Tivo1t informs the Times that the formation of a 
gigantic company for working all the res of the kingdom is 
contemplated in Italy. It would have a capital of some £24,000,000, 
and would be composed of a group of ese 9 headed by the 
Duke of Galliera, and com of ‘thes and I capi' 

WE have been informed, says the Railway Age, that up to the 
present time no less than 1756 patents have been issued for car- 
couplers—a fact somewhat discouraging to inventors in this line. 
Still the car-coupler of the future—for it cars—has not been 
invented, and there is yet room for ingenuity to exercise itself on 
the subject. Whoever hits on exactly the thing makes, for himself 
or somebody else, a fortune “beyond the dreams of avarice,” 
Work on, O inventors ! 

Hutt is about to be added to the list of large towns which have 
availed themselves of the advantages of the system of street 
railways. The place is well Sve. for them, inasmuch as all the 
streets are perfectly level. Hull being the third port of importance 
in England the prospects of success are said to be so promising that 
the whole of the requisite capital has been privately subscribed 
by a few gentlemen who are largely interested in the Dublin, Liver- 
pool, and Leeds companies. 

Ir is announced that all the States which were parties to a con- 
vention concluded for the execution of the great St. Gothard tunnel 
and the approaches thereto have declared themselves ready to 
assist in the removal of difficulties which now oppose the realisa- 
tion of the undertaking. Negotiations are also stated to be pend- 
ing for the gree of determining the extent of the assistance to 
be afforded by each State. Another call of 20 per cent. is to be made 
upon the shares in the St, Gothard. When this call has been 
paid, the shares will be paid up to the extent of 80 per cent. 

THE half-yearly meeting of the Smyrna and Cassaba Railway 
Company was held on Wednesday, Mr. R. P. Harding, one of the 
directors, in the chair, The chairman alluded to its being the 
interest of the Ottoman Government to assist a railway like theirs 
in Asia Minor, The amounts due from Turkey were still owing, 
but it was hoped that they would soon be paid and get their exten- 
sion to Ousbac, which was most innpertanh to the Turkish Govern- 
ment. The report having been adopted, the usual dividend of 24 
per cent., according to the articles of association, was recorded. 

WE learn from the South of Spain that “the Pope has given 
his blessing to a project for the construction of a railway in 
Palestine. The promoters of this undertaking have alread 
obtained the Sultan’s authority for proceeding with the work, It 
is proposed to obtain 100 foundation members to head with the 
amount of their respective subscriptions a prospectus to be sent 
out inviting Catholics of all nations to subscribe towards the 
formation of a port at Jaffa and the construction of a railway, 
‘intended to facilitate pilgrims travelling to Jerusalem, and 

ilgrimages to the sanctuaries and holy places, and in planting 
Batholic colonies and agricultural and industrial establishments in 
Palestine, to which latter aims the profits of the railway and port 
are to be devoted.’ ” am” 

Our Sheffield correspondent telegraphs:—Early yesterday morn- 
ing, during a very dense fog, a destructive collision occurred at 
the Crowden station, on the line of the Manchester, Sheffield, and 
Lincolnshire Railway, about half-way between Sheffield and 
Manchester. A fish train running from Grimsby to Manchester 
was — by signals within a short distance of Crowden, when a 
Great Northern express goods train going from London to Man- 
chester and Liverpool came up at high speed and dashed into the 
stationary train. The results were very disastrous. The guard’s 
van and a number of wagons were knocked to pieces, blocking 
both lines, and the 1 tive was letely buried in the débris, 


and isa complete wreck, The driver and fireman are reported to 
he down 


be slightly injured. The damage will be very heavy. 
newspaper train was greatly delayed, and all traffic from Lancashire 
to London stopped for a long time. 


A RUMOUR is current in Crewe that it is the intention of the 
London and North-Western Company shortly to reduce their 
locomotive department at Crewe works by 450 men. This is in 
consequence of the great depression of e which unfortunately 
continues, and in which the prospect of improvement seems remote, 
For some time past the men employed at the works, some 5000 or 
6000 in number, have only been working five days a week, and it is 
believed that as trade continues dull, the reduction of the staff 
intimated will take place in a week or two. The only consolatory 
feature in this sad intelligence is that the men to be discharged 
will be those who have lost time and been neglectful of their work, 
and that the oldest hands and the best workmen will be retained. 
The news of the intended wholesale discharge of workmen is 
causing great uneasiness to local tradesmen, who are entirely 
dependent on the works, and to whom this present depression is 
proving disastrous. 

THE South Australian Ministry propose to construct the following 
railways:—From Port Augusta to Government Gums, from 





NOTES AND MEMORANDA. 
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Todide of potassium, This salt, he says, dissolves the lead or mer- 
curial compounds, and effects their removal. 

Tue well-known American publication, Poor’s Railroad Manual, 
gives the tonnage of all the railroads in the United States the 
past year as 200,000,000 tons, having increased forty-fold in the 

twenty-five years, At 50 dols. per ton the value would be 
0,000,000,000 dols. The canals of the country transported not 
less than 10,000,000 tons, worth 500,000,000 dols., of which the 
Erie took one-half. The tonnage of vessels employed in the 
domestic trade of the United States is 4,000,000 tons. stimating 
four voyages a year and allowing for light freights, the tonnage 
moved in this way may be placed at 15,000,000 tons per annum, 
worth 750,000,000 dols. is gives a grand total of 11,250,000,000 
dols. per annum as the volumn of the internal commerce of the 
United States, This is ten times as great as the imports and 
exports of that country combined. 

WE learn from the Scientific American that an official inquiry 
into the results of gymnastic exercises has recently been instituted 
at a mili gymnastic school in France. The results of the 
inquiry, which extended over six months, established: (1) That 
the m force is ince! , onan average, 15 to 17 per cent., 
and occasionally from 25 to 30 per cent., while the force has, as we 

ight expect, a tendency to b equal on both sides of the 
bod 4 (2) That the capacity of the chest is increased by one-sixth 
at the lowest, (3) That the weight of the individual is increased 
from 6 to 7 per cent., and occasionally from 10 to 15 per cent., 
while the bulk of the body is diminished, thus showing that profit 
is confined to the mu system. The increase of muscular 
force was generally confined to the first three months of the 
course, gore | the last moiety a serious diminution usually 
occurred ; and here the dynamometer gave positive indication of 
the necessity of moderating or suspending the exercises. 

A PRELIMINARY note on Fag yeast has been communicated to 
the Deut. Chem. Ges. Ber. by Moritz Traube. He states that he 
has succeeded in obtaining pure alcohol yeast, free from all other 
ferments and bacteria, by a simple method, which he promises to 
describe hereafter. When this yeast is introduced into a decoction 
of yeast previously freed from organic germs yp moe there 
as at the bottom of the vessel, after some days, a tolerably 
abundant precipitate of perfectly pure yeast. Since an aqueous 
decoction of yeast does not contain grape sugar, it is thus shown 
that the increase of yeast is not due to fermentation nor in any 
way dependent on the presence of sugar. The experiment does 
not succeed with ordinary yeast containing bacteria. When such 
yeast is introduced into a decoction of yeast, the bacteria intro- 
duced with it alone increase, entirely preventing the development 
of yeast cells, and inducing in the liquid a_putrefaction 
characterised by dense turbidity. Hence it is possible to deter- 
mine, almost more certainly than by means of the reicroscope, 
whether yeast is absolutely free from bacteria, by introducing it 
into a decoction of yeast free from sugar. 

IN a recent number of the Zeitschrift des Berg und Huetten. Ver. 
fuer Spiermark und Kaernten occurs a note on the stopping-up of 
the regenerators in Siemens’ furnaces by L. Borbely. The author 
thinks this is caused by the sodium chloride, which is usually 

resent in minute quantities in the sand bottoms of the reheating 
urnaces, and in the water used to solidify the slag bottoms of the 
puddling furnaces ; the sodium chloride forming, with the iron on 
the hearth, iron chlorides, which are carried by the — 
into the reheating chambers, where they are decomposed by the 
aqueous vapour—always present —to ferric oxide, which is deposited 
as brick-red powder, and hydrochloric acid. The ammonia, which 
is volatilised from the fuel, comes in contact with the acid when 
the valves are reversed, and forms ammonium chloride, which is 
decomposed in the presence of the iron on the hearth. The 
author thinks that, in this manner, small quantities of sodium 
chloride exert iderable infil He thinks that by conduct- 
ing the gases from the generators into towers filled with coke, and 
thus preventing the ammonia from coming in contact with the 
hydrochloric acid, the blocking up of the brickwork in the 
regenerators by the ferric chloride will be prevented. 

Dr. H. C. Bowton, of New York, has been ransacking th® 
literature of the past and present to learn what has been said and 
written about manganese, its ores and its compounds. In a 
communication to the Lyceum of Natural History, in November 
last, he detailed all the sources of information on this subject. 
The results of his patient labours have recently been published in 
the Annals of that society, and also reprinted in pamphlet form 
under the title of ‘‘Index to the Literature of Manganese.” In 
this little pamphlet of 44 pages are contained 400 distinct 
references to manganese minerals, extending from 1596 down to 
1873, and 1700 references to chemical papers, beginning with 
Pott’s “Examen chymicum magnesic vitriariorum, Germanis 
Braunstein,” published in Berlin, in 1870, The value of an index 
of this kind, to a person wishing to examine the literature of or 
study any of the compounds of manganese, can scarcely be over- 
estimated. The references are arranged in chronological order 
and give the name of the investigator, subject of the paper, an 











Kapunda to the North-west Bend, from Gladstone to J: wn, 
from Kadina to Barunga Gap, from Hamley Bridge to Balaclava, 
from Rivoli Bay to Mount Gambier, and from Burra to Hallett—in 
all, seven lines of about 400 miles, and to cost about £2,000,000, 
They propose to build jetties at Rivoli Bay, Lacepede Bay, Stans- 
burg, and at Ports Turton and Victoria, The second reading of 
the Port Augusta Railway Bill has been carried, and the measure 
passed through committee, The gauge is 3ft. 6ir, the length of 
the line is 214 miles, and the total cost £1,008,242, and £24,694 
more for a branch line and a wharf at Port Augusta. The Kapunda 
and North-west Bend Railway Bill has been read a third time. 
The length of the proposed line is fifty-five miles, and the cost 
£5708 per mile. The second reading has been carried of the 
Gladstone to Jamieson Railway Bill, which line is to cost £95,000. 
A tender for constructing 244 miles of railway from Green’s Plains 
to Port Wakefield has been accepted at £54,130, 


Mr. J. Cariss, an engineer residing in York, has patented an 
improvement in railway signals which is worth notice. The 
improvement consists in causing the signals to be pulled from the 
signal cabin to ‘‘ danger” instead of as at present causing them to 
be pulled to ‘‘all right,” and causing them to fly automatically to 
“danger” should the wire communicating from the signal cabin 
break. This is effected in the following way :—From the tail of 
the usual semaphore arm hangs a rod, which near its lower 
extremity is provided with a stop, which at the position of danger 
rests upon a casting affixed to and projecting from the usual signal 
= Through and below this casting the rod d ds, and also 

tween two adjacent guide pulleys, just below which it is coupled 
to a connecting rod, the other or lower end of which is connected 
to a stud projecting from a double grooved pulley wheel, which is 
centred on a short axle bolted to the signal post. Round this 
pulley wheel in the grooves are passed the usual signalling chain, 
which is made fast to the periphery of the said pulley wheal at one 
part, and a second chain, to which is attached a preponderating 
counterweight, and which is connected to the said periphery at 
another = To signal ‘‘all right” the wire is slackened; the 
weight then causes the partial rotation of the pulley wheel and the 
consequent lowering of the signal arm; the signal lever is again 
made fast in the signal cabin as ordinarily, thus the si arm is 
held in the position of “all right ;” this is a second position of the 
stud and motion of the apparatus. But in the event of the signal- 
ling wire breaking, the weight causes a further motion of the pulley 
wheel and consequent raising of the signal arm to “ danger,” in 
which position it is retained by the weight and casting till the 
proper connection is again made with the signal cabin and the 
working resumed. ; 





list of all the + vas into which it has been copied, with number 
of volume and page. Nor is this the first work of the sort done by 
this chemical antiquarian, In 1870, Dr. Bolton published a 
similar index to the literature of uranium, from its discovery by 
Klaproth in 17:9 to 1869. We hope, says the Scientific American, 
from which journal we learn the above, that other chemists, who 
have prepared extensive lists of reference on subjects that they 
were investigating, will be induced to put them in print for the 
benefit of others that may come after, in a style uniform with 
those above described. 

THE new cast iron spire of the cathedral at Rouen has just been 
completed, and apropos of the event the Semaine Réligieuse pub- 
lishes some particulars relative to the comparative heights of the 
principal monuments of the globe, as contrasted with the new 
work, None of the structures raised by the hand of man has made 
—so it is said—so magnificent or so lofty a. for the Christian 
cross, The dimensions given are in metres, but we here give them 
in feet, with some necessary corrections, and the following figures 
may be taken as correct, according to the best authorities. The 
dome of St. Peter’s at Rome, the marvel of modern art, thrown 
up to the skies by the genius of Bramante and Michel Angelo, 
has raised the emblem to 432ft. above the ground. The dome 
of St. Paul’s in London has a height of 330ft. Strasburg, hitherto 
the highest cathedral spire in Europe, has an elevation of 
466ft.; Amiens is 422ft. high, Chartres, old spire 342}ft., new spire 
371ft., —s to Ferguson, while Salisbury spire has a height 
of 387ft., according to the best authorities. The towers of Notre 
Dame at Paris measure only 224ft.; the Pantheon 267ft.; the 
dome of the Invalides 310ft.; and the Arc de Triomphe, the largest 
triumphal arch in the world, 161ft. The beautiful spire of Milan 
— in the air to an elevation of 400ft.; the spire of the Hotel 

e Ville at Brussels is 364ft. high, and the famous leaning towers 
of Pisa and the Asinelli at Bologna have elevations respectively of 
180ft. and 321ft., the latter measurement including the lantern. 
Upon the dome of St. Sophia at Constantinople, the crescent now 
ee where formerly the cross was planted, at an elevation of 

82ft. Hitherto the pre-eminence in height has been accorded to 
the great pyramids. That of Cheops is 480ft. high according to 
Perring, and 484ft. according to Smyth; that of Chepheren is 
454ft., and that of Mycerimus 218ft. high, the measurements of 
the above authorities here agreeing in each case. Now, however, 
we are told that the new spire of Rouen has overtopped the great 

yramid, Its height is given at 487}ft. The old spire, commenced 
in 1544 on the plans of Robert Becquet, destroyed by fire on Sept. 
25th, 1822, and which was justly considered one of the boldest and 
most perfect of works, a height of 429ft., and was therefore 
58hft. lower than that at present erected. 





MISCELLANEA. 


Oaptars Martus SunMoNT, who commanded the Transatlantic 
steamer the. Ville-du-Havre when that vessel was sunk by a 
collision with the Lochearn, died last week at Rouen. ; 

Tue new canal from Amsterdam to the North Sea will be 
opened for traffic on the first of next month. The town of 
Amsterdam will give great fétes in celebration of the event, 

GALIGNANI announces the death at Toulon of M. Gustave Del. 
vigne, at the age of seventy-seven, inventor of the explosive bullet 
and rifled gun-barrel, as well as other improvements in fire- 
arms. 

ALL machinery business in Italy is now very dull indeed except 
in the gun factories, At the small-arms factory near Brescia there 
is in hand an order for 30,000 breech-loaders for Servia, being the 
second order for a like number for Servia within the last few 
months, 

WE are asked to state that the Castalia will cease running for 
the present in order that she may be fitted with new patent floats, 
by which it is expected her speed will be considerably increased. 
Due notice will be given of her resuming her ordinary service across 
the Channel. 

AFTER several weeks delay, caused by the breaking down of the 
machinery of the Alexandra, and the accident to her screw, that 
vessel has completed her repairs at Chatham, and is now ready to 
enter on a further trial of heresgines and machinery at the mea 
sured mile outside Chatham harbour. 

A sEvOND attempt is being made by a company under the 
management of Messrs. David Caw and Co., Glasgow, to establish 
steam communication between the Clyde and the West India 

rts. The steamship Solway, the pioneer of the fleet, sailed a 

‘ew days ago for Trinidad and Demerara, and she is to be succeeded 
by other stearrers at intervals of three weeks. 

TuE trial of Mr. Ralph Stott’s flying machine before delegates 
of the Prussian War-office is announced to take place at Weissensee, 
near Berlin, on the 4th of next month. It is to be hoped that it 
will take place. The exhibition of a man standing in a tub and 

ing himself through the air by the handles would beat 
spiritualism. Dr. Slade’s friends would be ‘“‘nowhere” after the 
achievement of Mr. Ralph Stott. 

Tue Clyde Navigation Trustees are now making arrangements 
for letting the contract to complete the Stobcross Docks. It will 
embrace the construction of 4630 lineal feet of quay wall and 
relative works, the alteration of sewers, and the excavation of the 
quay space. The whole of the quay walls will be founded on 
concrete cylinders, with the exception of about 770 lineal feet of 
the North quay wall of the docks, which will be founded on rock, 

Ar noon on Thursday a salute to the Danish flag was being fired 
on board her Majesty’s ship Royal Adelaide, the Admiral’s flag- 
ship at Devonport, when a serious accident occurred. The accident 
happened to the breech of an Armstrong gun when fired, and it 
caused havoc all around. The explosion broke in the cabin par- 
titions, smashing the furniture, capsizing arms, and injuring several 
of the gunners, one of whom, named Pensfold, is believed to be 
mortally wounded, 

A town’s meeting was held in Leeds on Tuesday for the purpose 
of obtaining the consent of the ratepayers to the promotion by 
the town council of a bill in the ensuing session of Parliament for 
certain improvements which it is expected will cost upwards of 
£800,000 of which £300,000 will be expended on gas works and 
£250,000 on water works. A strong effort was made to have the 
bill thrown out, but this was unsuccessful, and the consent of the 
meeting was obtained by a majority. 

PROFESSOR StuaRt, who has lately been appointed Professor of 
Mechanism and Applied Mechanics in the University of Cam- 
bridge, gave his inaugural lecture on Wednesday. He remarked 
that the teaching now supplied at the University of Cambridge 
covered the ground of the theoretical education of a civil 
mechanical engineer. He did not doubt that if the higher mathe- 
matical ability of the university were applied to practical 
mechanical questions, there would be a great improvement in the 
art of construction generally. 

WE understand that Messrs, Clark, Standfield, and Co., of West- 
minster and Millwall, have shipped tothe Imperial dockyard at Nico- 
laieff the large depositing dock they have constructed for the Russian 
Government, and that they are now erecting it on thesite intended for 
it. We are informed that itis expected to be completed about April 
next, when it will be thoroughly tested by its constructors docking 
on it the large circular ironclads, and also an ironclad of the ordi- 
nary form. The dock is divisible into three distinct and complete 
portions, each of which is capable of docking an ordinary gunboat. 

Ir was stated on Monday from Paris that the work of sounding 
for the projected Channel tunnel is advancing rapidly. On the ist 
of September the depth of the shaft at Sangatte reached 107 
metres ; on the Ist inst. it had increased to 119, and on the 9th 
inst. to 122 metres. The boring of this shaft, which is to be sunk 
to adepth of 130 metres, will prsbably be completed towards the 
end of the present month. The soundings of the Strait were taken 
some time back. The result of these operations appears—the tele- 
gram says—entirely to confirm the expectations of the geolo- 

ists, 


THE opening meeting of the session of the Engineering and Ship- 
building Draughtsmen’s Association was held on Thursday night 
in the Religious Institution Rooms, Glasgow. The report of the 
past session having been approved of, the president, Mr. Alex- 
ander Smith, delivered his inaugural address, in which, after 
reviewing the present depressed state of the iron trade, he expressed 
his belief that it had already reached its worst, and might soon be 
expected to show signs of revival. He next dwelt on the Thunderer 
disaster, and after giving a concise statement of the conditions, so 
far as known, under which the explosion took place, he stated the 
practical lessons it taught—namely, having a safety-valve of simple 
construction, efficient in action, carefully made, with sufficient 
clearance in the seat, and easing gear which should be frequently 
tried. He also advocated the adoption of sentinel-valves in the 
stokehole, and afterwards took up the subject of the various 
engineering schemes going on in the city, describing the works at 
Stobcross docks and the new Caledonian Railway bridge over the 
Clyde. The meeting concluded with a vote of thanks to the 
president for his address, 

A TRANSLATION of the new Argentine law for the protection of 
trade marks appears in the Braziland River Plate Mail. The first 
article defines marks of manufacture or of commerce to be denomi- 
nations of objects and the names of persons under a particular 
form, emblems, monograms (engraved or stamped), seals, vignettes, 
and embossings, letters and numbers having special signification, or 
any other sign by which it is sought to distinguish articles of a 
manufacturer or merchant. The absolute property in the mark 
shall belong to the manufacturer or merchant who shall first have 
fulfilled the requirements of the Act, and the property in a mark 

asses to heritors, and may be transferred by contract or by will. 

he protection of the right ‘to the use of the mark requires to be 
renewed every ten years, and the sale of an establishment includes 
that of the mark, unless there be a stipulation to the contrary. 
The name of the merchant and the sign or designation of a house 
dealing in certain articles of determined character shall constitute 
an industrial property for the effects of the law. Those who falsify 
or appropriate the mark shall iacur a penalty of from 20 to 500 
dols, or imprisonment for from 15 days toa year, the criminal action 
to commence with the persons interested, and not after thé lapse of 
three years from the commission of the offence. In order that 
foreign marks may enjoy the guarantees accorded by the law, itwill 
be requisite that-registration belsolicited from the Office of Patenis 
of Invention. In a case where, before the promulgation of the law, 
several persons made use of the same mark, the use of the same 
shali belong to the one who can establish priority in the use of the 
mark, or, if none can establish this priority, to whoever possesses, 
the grea means of preduction, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzau, Rue de la Banque 
.—AsHER and Co., 5, Unter den Landen. 
ZROLD and Co. 




















TO OORRESPONDENTS. 


*,* In order to avoid trouble confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion im. this Bewrmn Pred 
writer to hi God Seeetar Od. : 
A @ 
Summue pesstend’lig-es many be Jorma Ollie tate dedinasion. No 
ications which 


s 


theref nts 
C. R. anp Co.—Messrs. Greenwood and Batley, Leeds. 
H. I. (Vassal-road).— Messrs. Hopkinson and Co , Britannia Works, Hudders- 


fled. 
A SuBSCRIBER Sen —Thanks for your letter, We shall eadeavour to 
meet ir wi. 


you 4 

C. C. Neraam.—Messrs. Davey, Paxman, and Davey, Standard Works, 
Colchester, make a drying apparatus which may answer your purpose. 

C. J.—It is impossible to answer your question. The cause of priming is 
extremely obscure, and does not admit of so simple a solution as you sup- 


pose, 

J. J. I.—We never heard of a carpet-shaking machine, nor do we believe one 
exists. Possibly what you allude to is the theatrical device employed to 
produce stage waves. 

«Amos F. anv Co., Munster-lane, Fulham-road.”—Letter addressed to this 
firm has been returned to us through the Dead Letter-office. We shall be 
glad to be informed of present address. 

P. Q.-It is not easy to answer your question. If you can bring any interest 
to bear, get your son apprenticed to a good firm making locomotive engines, 
This can sometimes be done for a nominal premium when the lad is clever, 

X. X. X.—The strain on a coupling rod varies cont ly. The mazi: 
strain oceurs when the engine starts forward with a jerk, and may amount 
at such times to as much as twenty or thirty tons, Less than one square 

" inch of good’iron should never be allowed in a railway coupling. k 

MeETALLuRGIsT.—/f your employers patent your invention without including 
your own name the patent is invalid. They must make a statutory declara- 
tion that “they are the first and true inventors,” and a patent can only be 
granted to a first and true wventor. If, however, you have merely 
introduced a new principle, that is not patentable, and your employers can 
work out your idea and patent the detarls by which it is carried into 


practice, 

Dunpg&e.—The arrangement you propose will be excessively wasteful. You 
may rest assured that you will lose at least 50 per cent. of the Fed 
exerted by the steam engine, If you use an air engine with a 10in, cylinder 
working air at 60 1b. full stroke, the minimum size of air compressing 
cylinder of the same stroke will be 20in. diameter. But this does not make 
any allowance for leakage or loss of pressure, consequent on loss of heat in 
the pipes. You have not stated the diti with sufficient fulness to 
cali us lo give you a definite reply; but to be on the safe side, the steam 
engine should have twice the cylinder capacity of the air engine, and the 
air compressor should have five times the capacity of the air engine, sup- 
posing that res and piston epeeds are alike all through. 

H. J. I. C. (Wakefield).—On inquiry we find that the “ Casson-Dormoy” 
puddling furnace embodies improvements 
patents of different dates extending over several years, The grate, or rather 
the furnace proper, embodies plans for firing with gas produced from slack 
coal, and the blast for which is heated to a high temperature. The 
puddling bed consists of a peculiar circular metallic basin, cooled by 
special apparatus. The metal is rabbled by means of a double puddling 
machine. The so-called “‘dandy” for heating the pigs beyond the flue- 
bridge also differs in construction from previous attempts in this direction ; 
and it is capable of previously heating to a white heat the 12cwt. 
charges usually nuddled at one time in this furnace. There can be no 
doubt that this furnace works with a remarkable saving in fuel, labour. 
yield, and fettling. 











THE DARLINGTON ROCK DRILL. 
(To the Bditor of The Engineer.) 
Sm,—Would any correspondent oblige me with the name and address 


of the maker of the Darlington rock drill? I have had several inquiries 
about it from Australia. B. B. 





TYPE METAL MORTICB TEETH. 
(To the Bditor of The Engineer.) 

Si1r,—Is any reader of Tae Enorveer able to inform me what firm has 
introduced, or undertakes the fitting of, mortice wheels with patent 
teeth of metal, such as that used for printing type, or any other? He 
would oblige by giving the address under the initials “A. Q” in the 
correspondence of Taz ENGINEER. A SuBscRIBER. 





COATING SHEET IRON. 
(To the Bditor of The Engineer.) 

Simr,—Can any correspondent tell me the composition of the tar 
material recommended by Dr. Angus ‘Smith for preserving ironwork? I 
require to coat a large perry A of sheets of iron with some kind of 
composition that will resist acid fumes and water and preserve the iron. 
Perhaps some correspondent can help me to what I want. Cc. H. N. 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 14s. 6d. 
Yearly (including two double nwmbers).. .. .. £1 9s. Od. 

If credit ocewr, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Encinesr is registered for transmission abroad. 

Cloth Cases for binding Tuk EnotneEer Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 37, 88, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
received at the following rates, Subscribers paying in advance at i 

following rates will receive THe ENGINEER weekly and post-free. Sub- 

ne sent by Post Office Order must be accompanied by letter of advice 

“_ Publisher Thick Paper Copies may be had, if preferred, at increased 


Ca k, Tevet 
Fran only), Germany, Gitbratt 4 : 
Natal” Netherlands” New Brusewiok, ~ lene Hout Wales, 
New Zealand, P. Ro Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South: 


ampton, £1 16s. 
Remittance by Bill in London.—A Buenos Ayres, lon, France, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, 


and ’ 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


Remattance by Post-office Order. — Australia, Bel Brazil, 
Colum’ British Guiana, Canada o of Good ag Bm _— 
ewfoundiland, ¥ 
witzerland, 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and si. e; odd lines are 
charged one shilling. The line averages eight . When an adver- 
tisement measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be cocoepanton by stamps in 
payment Alternate advertisements will be inserted with all re- 
gulority, but regularity cannot be guaranteed in any case. All 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT #1 Insertep uniess D 


curspay Evenine in cach Ween. 

*,* Letters relating to advertisements and the ‘ishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tux ENGINEER, 168, Strand, 

SEE 
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MEETING NEXT WEEE. 

CuemicaL Society.—Thursday, Nov. 2nd, at 8 p.m.: “On Some New 
Compounds of Potassium,” by didney Lupton.” Pi'On Certain uth 
Compounds,” Part III. . M, Pattison Muir. “On and 
Fane Ay ns by W. Hodg' 

Product formed d the Reduction of 

odg’ 18 . C. Matthews. inary 
erm te teh oclon matter contained in hair and by 
4 ea — and H. C, Sorby. ‘On Barwood,” by the late 
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BRISTOL AND EXETER PERMANENT WAY. 


On the 29th of July, 1876, a serious accident occurred 
to the Great Western train known as the “ Flying Dutch- 
man,” at Long Ashton, near Bourton station, on the 
Bristol and Exeter section of the Great Western Railway. 
It is unnecessary to give the details of this accident here ; 
we have already commented on them at some length. 
Briefly, it may be stated that while the train was running 
down a falling gradient of 1 in 200 on an easy curve, at a 
speed of about sixty miles an hour, the engine ran off the 
rails, broke away from the train, turned over after crossing 
the down line, and was broken up. The driver 
and stoker — both killed on the spot, and tr 
passengers and two guards were more or less seriously 
ame, Captain Tyler prepared a report on this accident—: 
the third, be it remembered, which had ca - med to the 
Flying Dutchman within a few months, at report is 
now before us. on Tyler attributed the accident to 
the defective condition of the permanent way of the 
Bristol and Exeter Railway ; and, in the course of his 
inquiry, he found such excellent réason for believing all 
the road to be exceptionally bad, that he determined on 
adopting the somewhat unusual course of inspecting every 
val of it himself. With this object he walked the entire 
distance from Bristol to Exeter, and prepared a report 
which is unique in the history of railways. He very 
nearly lost his life during the pro of his investigations 
by falling into a river, in which he would have infallibly 
been drowned if he had not been an excellent swimmer. 
This report also lies before us. We propose to deal with both 
reports in the order in which we have named them above. 

As regards the Long Ashton accident, it will suffice to 
say that the evidence of individuals threw very little light 
on the cause of the catastrophe. Captain Tyler relied, 
therefore, on the mute testimony supplied by the road and 
the locomotive. This last was a ten-wheel tank engine. 
The ends were conperten each on a four-wheeled bogie. The 
wheel base of the bogies was only 5ft. Gin. long, the gauge 
of the line being 7ft. The wheels were 4ft. in diameter. 
A single pair of driving wheels 8ft. 10in. in diameter was 
aoak 6ft. llin, in the rear of the leading bogie and 
7ft. 7in. in advance of the trailing bogie, making a total 
wheel base of 25ft. 6in. The cylinders were 18in. by 24in. 
The total weight of the engine in working order was 
49 tons 14 cwt., made up of 15 tons 8 cwt. on the 
leading bogie, 15 tons.16 cwt. on the trailing: bogie, and 
the enormous weight of 18 tons 10 cwt. on the driving 
wheels, The water was carried in two tanks, one under 
the boiler holding 430 gallons, and one on the trailing 
bogie holding 1000 gallons, The tires of the driving wheels 
4 no flanges, and were Gin. wide; those of the bogie 
wheels were 5in. wide, and all flan We have 
already stated onr opinion that an engine of this type is 
the very worst that could be run at a high speed over a 
b , and we see no reason to alter our opinion. 
Indeed, Captain Tyler’s report strengthens our convictions 
on this point. We approach debatable ground, we know, 
when we assert that no bogie driven from a centre pin 
equi-distant from the wheels should have a less wheel base 
than the gauge of the road; but we think we have 
excellent reasons for coming to this conclusion. If an 
of our readers will take the trouble to set out on plan suc 
a bogie as that the dimensions of which we have given, 
they will find conclusive evidence of the fact that the 


moment of any force tending to twist the bogie across the 


track is greater than the moment of theforce tending to resist 
the influence and keep the bogie axles at right angles to 
the road. The moment of deviation may be taken approxi- 
mately as equal to half the gauge of the line, or, in this 
case, 3ft. 6in., while the other arm of the couple, which 
we may term the steadying moment, is equal.in length to 
only half the wheel —in this case. 2ft. 9in. The 
consequence is that such a bogie will always have 
a tendency to run unsteadily, or twist across the line, 
jamming the flanges of one leading and the opposite trail- 
ing wheel inst the rails. A homely example is 
su sa by the sticking of wide and short table drawers, 
pulled only from the middle of their width; the least extra 
resistance at one side more than the other jams such a 
drawer at once. In all cases the wheel base of a bogie 
should be at least equal in length to the gauge of the line; 
and we could cite instances which have come under our 
own observation where bogies with a smaller wheel base 
than the sone we have indicated, are to be removed 
because they run unsteadily for no other apparent reason 
than that which we have given. If any of our readers 
feel dis to take up the other side of the question, and 
argue that short wheel base bogies are saie and steady, we 
shall be happy to give their views full consideration ; 
meanwhile, we must regard the proportions of the bogies 
of the engine with which we are now dealing as very 
defective. Again, the fearful weight of nearly 20 tons 
Hg on a single pair of drivers was just the thing to 

nd out every defect in permanent way. In fact, it is 
difficult to understand how any road laid with 68 lb, rails 
could remain good under the tread of such engines; and 
we are not supprised to learn that Captain ‘Tyler found 
no fewer than forty-two cracked steel rails, of which thirty- 
eight were within six miles of Bristol, besides eight 
broken crossing points. Attempts have been made to 
justify the construction of these engines, but the best 
possible testimony to the accuracy of the views we have 
—— expressed as to their unsuitability for con- 

ucting express traffic over a bad road is afforded by the 
circumstance that all the Bristol and Exeter tank engines 
of the type in oe are immediately to be altered into 
tender engines, by which they will be made to run more 
steadily, while the load on the driving wheels will be 
reduced. Captain Tyler examined the broken up engine 





very carefully, and found no reason to conclude that the 
accident resulted from a broken spring or the setting fast 
of an axle-box; but it is worth notice that he found that 
the brass in the big end of the near side connecting-rod 
was partially melted out. Captain Tyler does not consider 
that this defect contributed in any way to the accident ; 
but it is evident that the seizing of this brass on the crank 
pin would tend to reduce the upward thrust on the near 
side top guide bar, and the load on the forward e 
would, therefore, be a little lesson the off side than on the 
near side ; and if the engine once began to roll, there is no 
doubt that this unequal distribution of load would tend to 
facilitate the mounting of the off side leading bogie 
wheel—that which actually left the rails. This may 
appear to be a very far-fetched theory; but it must be 
remembered that the margin of safety with which this 
engine ran at a high fess g over a very bad road must 
have been very small. It is ible that the wheels were 
a dozen times on the verge of mounting the track in each 
mile, and a few odvenwet hts, or even pounds, of load 
more or less on one side or the other might make a great 
he ame as to whether the engine kept the track or 
left it. 

Turning from the engine to the permanent way, Captain 
Tyler thus describes its condition at the point where the 
accident occurred :—“ The permanent way at this part of 
the line is com cf bridge rails, averaging 22ft. or 24ft. 
in length, and weighing about 68 lb. to the lineal yard, 
fixed on longitudinal sleepers 14in. by 7in. in section. 
The transoms are 11ft. or 12ft. apart, and there are strap 
bolts for maintaining the gauge ateach transom. There are 
eighteen fastenings to a 24ft. rail—four at each end, and 
the remainder placed intermediately. The particular rail 
which the off-leading wheel of the engine mounted on this 
occasion was 19ft. long, and was bored for twenty fasten- 
ings. There had been no fastening in one of the holes 
next to its leading joint, one wood-screw was loose in it, 
and one fang bolt was also loose. It was broken at the 
end on the ofi-side, a piece of the flange 4}in. long by 1?in. 
wide having been missing; and there was also a defective 
portion in it, in consequence of the bad welding of the 
material, 7ft. 5in. from the Bourton end, extending for 
llin. It was at this defective portion that the first mark 
as of the flange of a wheel mounting the rail was visible. 
The opposite rail was 12ft. liin. long, and was to some 
extent injured by wear and tear on the inner edge. 
It contained fourteen fastenings. The gauge was 
qzin. tight at the int where the wheel first 
mounted, and the off-rail was lin. higher than 
the near-rail. At 8ft. 6in. behind that point the 
gauge was easy, and the off-rail lfin. higher than the 
near-rail. At the next transom, 12ft. 6in. further towards. 
Bourton, the gauge was jin. easy, and the off-rail 2gin. 
higher than the near-rail. At the next transom, 11ft. 
beyond, the gauge was ;;in. easy, and the further off-rail 
was 2tin. higher than the near-rail. At the next transom, 
11ft. further, the gauge was iin. easy, and the off-rail was 
3fin. higher than the near-rail. At the next transom, 
11ft. further, the gauge was #in. easy, and the off-rail 3tin. 
higher than the near-rail. At the next transom, 11ft. 
further, the gauge was tin. easy, and the off-rail 3}in. 
higher than the near-rail. At the next transom, 11ft. 
further, the gauge was tin. easy, and the off-rail was 2in. 
higher than the near-rail. At the next transom, 1Ift. 
further, the gauge was right, and the off-rail 23in. 
higher than the near-rail. At the next transom, 
oft. l0in. further, gauge tin. easy, off-rail fin. 
higher than near-rail. At the next transom, 1!ft. 9in. 
further, gauge jin. easy, off-rail 2sin. higher than 
near-rail. At the next transom, llft. further, ga 
tin. easy, off-rail barely 2gin. higher than near-rail. At 
next transom, 11ft. 6in. further, gauge +; easy, off-rail 3in. 
higher than near-rail. At next transom, 10ft. 2in, further, 
gauge barely jin. easy, off-rail 3hin. higher than near-rail. 
At next transom, 11ft. 6in. further, gauge jin. easy, off- 
rail 3}in. higher than near-rail. In a distance of 264ft., 
including the spot where the accident occurred, six rail 
fastenings were loose,—five on the off-side, and one on the 
near-side. On the near side one new bolt had been put 
in ; there was one wooden plug, and a many bolts 
had been recently tightened up. When the driving wheel 
of an engine stood on the rail towards Bristol there was a 
difference between the elevation of that rail and that of 
the rail behind it of in. The total movement up and 
down of the rail under an engine was between tin. and in. 
It is 139ft. from the point where the engine mounted to 
the change of curve.” 

. Comment on this statement of defects would be super- 
uous. 

Bad as the permanent way of the Bristol and Exeter 
road was at Long Ashton, we have no reason to believe that 
it was there exceptionally out of condition. Captain Tyler’s 
report on the result of his inspection of the line constitutes 
the gravest indictment ever brought inst a railway 
company. The following rom it we have taken 
hap- . Itrefers to a single quarter mile length only : 
“122-122 ; three bad rails; seven bad sleepers; sixty- 
three = sleepers; bad sleepers at joint; three rough 
rails ; sleepers bad at joint; two rough rails; bulged rail; 
foul joint ; rough rail; bad rail with another to replace 
it; two loose joints; four rough rails; rail broken at 
joint ; four rough rails; bad level ; rail broken at joint ; 
two rough rails ; foul joint ; rough rail.” The whole road 
was in the same condition, and the condemnation extends 
to the bridges, the stations, and the sidings. In a word, 
it seems to be impossible to find elsewhere, save in the far 
wilds of America, a permanent way so bad as was that of 
the Bristol and Exeter line. e bright spot in the 
report is the statement that during the period of Captain 
Tyler’s inspection the Great Western Bailwa Company 
were making great exertions to put their new ya uired 
reretty Ae ge ae 5 ee ee had 

m put on, and as much as £50,000 worth of new 
material was in course of delivery with that object. In 
conclusion, it is oe to express our opinion that the 
engineers of the line were in no way to blame for the con- 
dition into which it had fallen. If a railway company 
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will not or cannot spend the money required to maintain a 
road, what can the engineers do ? on 


HEALTHY HOUSES. 

Ir is high time that the gentlemen who interest them- 
selves in sanitary matters should master some of the facts 
of the important subject with which they deal. The 
literature of sanitation is at the present moment in an 
exceedingly unsatisfactory condition—a condition so un- 
satisfactory indeed, that it is next to impossible to find a 
single work in which the practical troubles of the builder 
or the tenant are fairly dealt with. We are told that 
disease seeks an entrance at every unguarded point into 
our houses, and that if we would keep fever and its con- 
geners at a safe distance, we must drink only pure water 
and breathe only pure air. The list of enemies continually 
on the watch to slay us is appalling. The defects said to 
exist in our houses, in our water supply, and in our drai 
system, are legion. The wonder is that the death-rate of 
our large cities is not five times as great as it is; and 
sensible men, who find that consequences are foretold if a 

iven line of action is pursued, which never take place, 

gin to ask themselves whether there may not be sucha 
thing as sanitation gone mad, and to assume that there 
is but a word of truth to the page of exaggeration written 
concerning sewer poison and bad water. Now, this con- 
dition of the popular mind is very much to be deprecated, 
for it is indisputable, although the human body possesses 
astonishing powers of cullen with adverse natural 
influences, that these powers are not always triumphant ; 
and the bare fact that diseases known to result only from 
specific poisoning slay hundreds each week, is evidence 
sufficient for all purposes that our sanitary arrangements 
are not perfect—that, in a word, our houses are not as 
healthy as they should be. The prominent defects in the 
literature of sanitation are exaggeration and impracti- 
cability. For the moment we shall confine our attention 
to the metropolis alone; and it is impossible, we think, 
for any sensible man to escape the conclusion that the 
defects of the water supply of the metropolis have been 
very much exaggerated in certain quarters. If we turn 
to the suggestions made daily for dealing with sewage and 
the drainage of houses we find that they are as a rule 
wholly unpractical, and impracticable as a consequence. 
This may appear to be a grave accusation, and we may be 
charged with a desire to make things pleasant and to 
conceal grave sins. Nothing can be further from the 
truth. We believe that no good, but much harm, is done 
by exaggeration; and we know that nothing is so likely to 
deter the modern metropolitan builder, even of the better 
class of house, from oe as they ought to be done, 
than setting up a standard for him which it is utterl 
impossible he could attain to under the conditions wit 
which he is trammelled. The facts should be looked at 
fairly. The difficulties under which both water companies 
and house builders labour should be realised. Sensible, 
well-digested schemes for dealing with these difficulties 
ite prepared, and when it is clear that nothing is 
demanded that cannot be supplied, then the demand can 
be enforced. But no improvement whatever will be 
effected while those who pretend to instruct the public 
content themselves on the one hand with making asser- 
tions which are only partially true, while on the other they 
give instructions which cannot possibly be carried out. 

It is only too easy, we regret to say, to select examples 
of the shortcomings of those who write on sanitary affairs. 
It is quite unnecessary to cite names, because a given 
statement once made and suffered to pass without contra- 
diction, is repeated over and over again day after dzy. A 
case in point is supplied by the assertion that no closet 
should take its water from the same tank as that which 
supplies drinking or cooking water. The history of this 
statement is instructive. In certain old-fashioned closets 
the valve controlling the fiow of water to the closet was placed 
overhead in the bottom of the cistern or tank. tt not 
unfrequently happened thatthe tank became empty, and the 
valve was left open; when this occurred sewer gases were 
liable, it was said, to rise through the pipe and accumulate in 
the cistern, and were absorbed by the water on its entrance. 
This is, be it observed, a theory, for we are unable to cite 
a singie instance where, beyond all doubt, water was 
rendered poisonous by communicating through a water 
pipe with a closet. Yet the theory is at least consistent, 
and involves no impossibility. But some one not in full 
possession of the facts, finding that it was laid down as an 
axiom that water for a closet should not be drawn from a 
drinking tank under the circumstances we have stated, 
jumped to the conclusion that it should never beso drawn 
under any circumstances; and thestatement hasbeen widely 
accepted as correct. But in modern closets the valve is 
always fitted below, and in such a way that water must 
always lie in the pipe and effectually seal it, whether the 
tank is empty or full. It is obvious that while there is 
any water at all in the tank, a pipe full of water, and some 
Sft. or 10ft. long at least, must intervene between the 
closet and the cistern. At the bottom of this pipe is a 
water-tight valve. How, we ask, is it possible that sewer 
gas should get into the tank? Under the conditions, the 
statement that it does is simply absurd, and the wretched 
builder is driven to his wits’ end in some cases to “ get in ” 
a second tank for his closets when one would answer the 
purpose with perfect safety. The exaggeration here con- 
sists in asserting that a particular mode of establishing the 
relations between a closet and a tank is fraught with dan- 
ger, whereas in point of fact there is no danger whatever. 
As an instance of unpractical advice, we may cite the well- 
known instruction that no drain should ever be carried 
below the floors of a house. Now, as the majority of 
London houses stand side by side in streets, and as the 
closets and sinks are for very obvious reasons 
“at the backs of these houses, we may ask how it is possible 
to connect the closets and sinks with the main sewers 
unless drain pipes are carried under the houses? We ven- 
ture to suggest that far more good would be done by recog- 
nising the fact that such drains must be used, and by 
telling builders how to lay them so that they shall be abso- 
jutely impervious, or by showing how they may be so laid 


that if they leak the leakage shall not get into the house, 


than by asserting that they must not be used at all. But 
this is just one of the things that your genuine sanitarian 
will not do. He is nothing if not a man of principles. For 
details he sometimes honestly confesses he has no head. 
His work begins and ends by telling you what you ought 
to do, but how you are to doit you must find out for your- 
self. If the work cannot possibly be done, that is your 
fault, not your misfortune. 

There is, we are happy to see, some evidence that the 
enormous difficulty of dealing with the disposal of the 
house drai of the metropolis is beginning to be under- 
stood. The builder and the plumber are of course still 
denounced, but admissions begin to find their way into 
print to the effect that an unlimited outlay of money dis- 
pensed under the guidance of scientific advisers has failed 
to render a house healthy, or even sweet. If it be true 
that a first-rate architect, with all the money he can ask 
for available, is unable to succeed in keeping sewer gas out 
of a Belgravian mansion, we may afford in justice to be 
lenient to the shortcomings of the builder of a row of 
tenement houses in the nd. The truth is, that all 
the conditions of the problem to be solved are not yet 
fully mastered. We have constructed in London and its 
suburbs a magnificent series of sewers, every mile of 
which is charged with air more or less foul or noxious. 
With this system we have to connect our houses in such 
a way that, while all that we think proper to send into the 
sewers shall enter entirely without obstruction, not so much 
as half a cubic foot of a subtle gas hall find its way back in 
return, There never was so difficult a problem presented 
to the engineer as this, because it is surrounded and ham- 
pered by all manner of complicating conditions. The 
sanitarian is utterly unable, it would appear, even to 
realise the fact. that a difficulty exists, and from him 
nothing is to hoped. To the engineer and the architect 
the world must look, after all, for healthy houses, and the 
time has come for common-sense tc assert itself in the 
matter. 

To do more here than indicate the direction which should 
be taken to render our houses healthy would be out of 
the question. We may, perhaps, return to the subject. 
It must suffice now to say, that as it ap to be quite 
impossible to dispense with traps, notwithstanding all that 
has been written against them, this fact should be accepted, 
and an endeavour should be made to render traps reliable. 
Again, there is reason to believe that the value of ven- 
tilating pipes is greatly exaggerated. They are, in some 
cases which have recently come under our observation, 
productive of more harm than good, a sudden change of 
the wind causing a down-draught in them strong enough 
to break the seal of almost any existing trap. We are by 
no means certain that if they were fitted with cowls this 
defect would be obviated, as a cowl: can only deal with 
currents, and is quite powerless to prevent down-draughts 
due to an excess of pressure outside a house over that 
which is within. But even when ventilating pipes act 
satisfactorily in one sense, they may be productive of a 
serious nuisance in another; for they may, although car- 
ried above the eaves of one house, discharge right into the 
windows of another. Apparently the best possible 
arrangement is to dispense altogether with ventilating 
pipes in the ordinary sense of the word, and to break the 
connection with the main sewers by using a small cess- 
pool from which a ventilating shaft may be carried right 
up to the top of the building. The cesspool should deliver 
through a trap into the main drains, while the house drain 
should deliver through a trap into the cesspool. It is im- 
possible to devise any scheme which promises greater 
immunity from danger than this; bat we admit, on the 
other hand, that the arrangement cannot be adopted in one 
house out of ten, and that it requires constant attention. 
In the { majority of cases drains will still perforce be 
run under houses. These drains are often so laid that 
when any settlement takes place in the ground the pipes 
are broken, with the worst results. A drain pipe so 
jointed that it will permit a little settlement without 
injury is much wanted. Lead would answer “ey well if 
it were not for the expense. But great care should be used 
in laying such a pipe to avoid distorting it. 





THE ARMSTRONG 100-TON GUN, 

Tue first of the 100-ton guns, built at Elswick by Sir William 
Armstrong and Co., for the Italian Government, having been 
safely delivered at Spezia, was tried on the 20th, 22nd, and 
23rd insts, The particulars which have reached this country 
are meagre, and the gun was fired, it would appear, under con- 
siderable difficulties, from a large raft. The velocity screens did 
not act satisfactorily, and the accuracy of the results is, there- 
fore, doubtful. On the first day only one round could be fired 
with 200 lb. of powder, and a 2000 lb, shot. The recoil was 
stopped by the hydraulic buffer at 20in., and the pressure reached 
but 8°7 tons per square inch. Owing to violent rain storms the 
experiments began and ended with the firing of this round, 
On the 22nd two rounds enly were fired, as it was almost impos- 
sible to get the sea range clear of fishing craft. The charges 
were in both cases 300 lb. of powder and a 2000 Ib. shot. The 
| recoil was about 3ft., and the pressure 16 tons on the square 
‘inch. The screens did not act. On the 23rd, however, more 
| success attended the labours of the Italian artillerists. The gun 
| Was fired with 330 lb. of powder, shot as before. The initial 

velocity was 1446ft. per second. The pressure is not stated, We 
| congratulate Sir William Armstrong on the result. If the gun 
' proves durable the Italian Government will possess the most 
| powerful weapon in the world, As the system of construction 
‘is in many respects different from that of the Fraser gun, it 
would be premature to pronounce a decided opinion concerning 
the trustworthiness of the weapon ; but we may say that we 
see no reason to doubt thatit will prove strong and trustworthy. 
As we very recently illustrated the 100-ton gun—vide Tux 
EnorneerR for August 11th, 1876—it is unnecessary to re- 
describe it here. 

AN IRON TRADE DISPUTE WITH A MORAL. 

QuiTE a suggestive feature of arbitration in the iron trade is 
that which has just been developed in connection with the pro- 
ceedings of the well-known Northern Board of Arbitration. Some 
time back, Messrs. Johnson and Reay had an order for 640 tons 
of light rails, and they sent it into their mill; but the men, 
‘ alike furnacemen and rollers, declined to complete it at the 
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wages scale of the district, alleging that more work would be 
entailed than was contemplated when the scale was fixed. All 
the parties were associated with the board, and the question 
ultimately came before Mr. Kettle, as umpire. By Mr. Kettle 
the men were ordered to return to their work, and com the 
order w the current scale. The men declined ; arbitration 
was in jeopardy, and the men’s standing committee assured 
Messrs. Johnson that if the meu immediately concerned would 
not complete the job, they would find others who, would. The 
committee had, however, reckoned without their host ; theirs 
was Owen Glendower’s 9 sapriier could call the spirits, but 
they could not compel their attendance. The spirits in this case 
would not come. Honest in their efforts to keep their men 
faithful to a compact into which they had unitedly entered, the 
committee declared they would themselves take the place of the 
men and roll the iron. “Not so fast,” cried the disaffected, “you 
have no power to act of yourselves ; by the laws of our combina- 
tion we require that the question be submitted to the lodges,”’ 
To the lodges it was submitied, with the result that the com- 
mittee were left comparatively without support, and the rebellious 
in effect upheld in their rebellion. What were Messrs, Johnson 
and Reay todo? They had accepted the order and must execute 
it. The operatives who should have made the iron would not, 
nor would they allow to do so anyone over whom they had any 
control. Here, then, was arbitration a failure; and the very 
organisation which should have strengthened it, contributing to 
that failure—since is was only by their union that these men 
secured control over others. Driven within themselves, Messrs. 
Johnson and Reay had to resort to the services of foremen, and 
such other operatives as could be swept into the rail mill. By 
these means the order was got out, but at a loss of £660. Tobe 
reimbursed this amount, they very reasonably apply to the 
Board of Arbitration. Desirous of keeping the board together, 
the employers’ committee admit their claim, and express their 
readiness to subscribe one-half of the amount. They now call 
upon the men to find the other half. Observe what now 
happens. The rebellious ironworkers, who, ever since the dis- 
pute, have been out of employment, send to the board a docu- 
ment in which, in the most abject terms, they beg its pardon, 
entreat that its influence may be used with their late employers 
to reinstate them in their former places, and trust that “the 
suffering they have already endured may be deemed sufficient 
punishment.” Until a claim for £330 is made upon the union, 
these recalcitrant ironworkers are in no way contrite, notwith- 
standing that they have brought the arbitration system to the 
verge of shipwreck, and have themselves been many months 
without employment. Moral; Ironworkers may perhaps be held 
to arbitration by claiming from them pecuniary damages for 
flagrant defection. 








MARINE ENGINES FOR THE NAVY. 


Tue Times of Wednesday contains a very sensible leader on 
the present condition of the machinery of our ships of war, to 
which we would call the attention of ovr readers. Making 
allowance for the absence of technical knowledge on the part of 
the writer, which led him to describe the failure of a stop valve 
on board the Hydra as a boiler explosion, the article is fairly 
accurate. The gist of the matter lies in the argument that the 
continual changing of engineers from one ship to another is fatal 
to efficiency, and with this we cordially agree. “In the old days 
of wooden vessels,” says our contemporary, “there was a class on 
board each of her Majesty’s ships who understood the particular 
ship, had shared in fitting her out, and who stayed with her 
throughout her commission. The carpenter was at the head of 
them, and ranked as a warrant officer, and knew every part of 
the ship’s construction, and was ready to repair any accident 
that occurred. There is no one now in a commissioned ship 
who occupies the place of the carpenter, possessing the know- 
ledge and authority and staff which he had in the days gone by. 
There is still a warrant officer called the carpenter, but he does 
not profess and is not supposed to understand the engines 
and complicated machinery; and it is evident from the Van- 
guard inquiry that the chief and assistant engineers are shipped 
on board at the eleventh hour, have no detailed and familiar 
acquaintance with the intricate arrangements of the vessel, and 
are not ready at a moment’s notice to detect the cause of an 
inrush of water, Yet it might have been thought that a good 
administration, when sanctioning the introduction of novel 
and very costly forms of naval architecture, would have done all 
that in them lay to provide skilled custodians for their use.” It 
would appear that the Admiralty Lords believe that an engine is 
an engine, and that they are all alike. The sooner they learn that 
every set of machinery has its idiosyncracies, and that no man 
can learn in much less than a week the arrangement of the pipes 
and valves in even a moderately sized ship, the better. As it is, 
men are sent to sea with engines and boilers that they have seen 
for the first time a few hours before. But there is a cause yet 
more patent which, unless removed, will ultimately lead to some 
great naval disaster. This is the exorbitant demands made by 
naval architects on engineers. Want of room and limitation as to 
weight tie up and cripple the engineer at every turn. Very 
hard things have been said of Messrs. Humphrys and Tennant 
for making the boiler of the Thunderer too light for the pres- 
sure; but is it known whether the firm had any discretion 
in the matter? The unreasonable character of the demands of 
naval architects is not peculiar to the advisers of the Admiralty, 
as engineers know but too well. We can call to mind one 
instance in which the designers of a fast mail boat insisted that 
the weight of the boilers should be kept down to a given point. 
They were told that todo this under the conditions, the plates 
could be only jin., whereas they should be 4in. for the intended 
pressure ; 6 a matter of fact, the smaller thickness was actually 
adopted. How the difficulty with the Board of Trade was got 
over we shall not pretend so say; but the facts are as we give 
them. It is time that marine engine builders made a stand, and 
boldly refused contracts for machinery, unless they were allowed 
space and weight adequate to the power. Under existing 
circumstances reputations which have taken a life-time to 
acquire are being endangered right and left. We know that 
there is in existence a very strong and widely diffused feeling 
that “something should be done,” but what that something is to 
be no one quite sees. Concerted action and a proper remonstrance 
would; we think, go far to persuade naval architects that engi- 
neers are not superhuman, and that there is a limit beyond 
which they will not risk their reputations to help the designer 
of a ship out of his difficulties. 








THE ENGINES OF THE BRITANNIC, 


Iw our last impression we stated that the White Star steam- 
ship Britannic is probably the fastest vessel afloat. Higher rates 
of speed have been obtained for a few hours cn the American 
rivers, and even on our own measured miles. But the perform- 
ance of the Britannic as a fast ocean steamer is unrivalled, 

We have much pleasure in now placing before our readers— 
thanks to the courtesy of Messrs, Maudslay, Sons, and Field— 

















Oct. 27, 1876. 





THE ENGINEER. 


297 








engravings of the compound engines—760-horse power nominal— 
of this vessel. The engravings in great measure explain them- 
selves. It will be seen that the engines have four cylinders, 
the high-pressure above the low, plenty of room intervening 
between the Supe pense the double stuffing boxes. The two 
high-pressure cylinders are each 48in. in diameter; the two 
low-pressure cylinders are 83in. diameter ; the stroke is 5ft.; the 
screw propeller is 23ft. 6in. in diameter. Steam is supplied by 
eight oval boilers fired at both ends, having thirty-two fur- 
naces, 6ft. 6in. long. and 3ft. 3in. wide. 

2432 tubes, and have a total heating surface of 19,500 square 
feet. We append four diagrams reduced to half-size, from 
which it will be seen that the distribution of steam is very good. 
The consumption of coal per twenty-four hours was 96 tons, 
equal to 1°8 per horse per hour. This is a very high result for 
regular ocean traffic. 
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The Britannic was built by Messrs. Harland and Woolf, of 
Belfast. She is 470ft. long ; 45ft. beam; and 5004 tons bur- 
then. She was originally fitted with a lowering screw propeller, 
which could be dropped below the level of the keel, but this was 
found not to answer, and the propeller is now fitted in the 
usual way. 

The following is an abstract of the log of this vessel’s last 
round voyage. On the outward trip, the Britannic delivered her 
mails—253 bags—at the Post-office at 10.45 a.m., on Saturday, 
the 80th September, being the morning of the eighth day after 
leaving port. On the homeward trip, her mail was in the hands 
of merchants in London and the Provinces by the first delivery 
on Monday morning, the 16th October :— 


























From England. 
Date. Winds. Courses | Dist’s — lace Weather. 
Ce 
Sept. 21) .. .. . Left | L’pool | 1.5 
p.m. 
a“ 29! Arrived Q'town | 7.52 | Left \Q’town | 5.10 | Roche’s Point 
a.m, abeam. 
| 5.W. North. | West. 
» 23S.8.W. .. .. |Various} 270 | 51.22 | 15.12 | Fresh breeze. 
»» 24\Westerly.. .. 88 361 | 51.12 | 24.46 | Fresh breeze. 
oo Si ee 8 80 342 | 50.14 | 33.36 | Strong breeze. 
so le. we! ‘be. be 71 371 | 48.15 | 42.30 | Mod. breeze. 
» 27\Variable .. 69 $90 | 45.53 | 51.21 | Variable. 
»» 28 Variable... .. | 67 391 | 43.21 | 59.48 | Variable 
oo «SOW. oe “sn 90 | 7 871 | 41,21 | 67.34 | Strong breeze. 
» 80To8S, Hook .. Joe ee 292 | .. «+ «- | Arrd, 6.24 a.m. 
| oe 
} Total.. | 2788 | knots. 
Mean time, 7 days 17 hours 36 minutes, 
From America: . 
| Lati- | Longi- 
Date. Winds, Courses | Dist’s tude. | tude. Weather. 
1876 
Oct. 7 |LeftCompany’s| Wharf | 7.43 | a.m, 
Discharged | Pilot |10.10| a.m. | Proceejded full speed. 
North. | West. 
» 8 IN.W... .. .. IN. 88 E) 892 | 40.40 | 65.26 | Fresh breeze. 
» 9 |Westerly.. . 84 365 | 41.20 | 57.26 | Moderate. 
»» 10 |Westerly .. 76 370 | 42.52 | 49.28 | Moderate. 
5» 1l |Westerly .. 64 352 | 45.26 | 42.08 | Moderate. 
» 12)8.W... .. 66 365 | 47.54 | 34.00 | Strong breeze. 
ee 69.2 | 366 | 50.01 | 25.20 | Strong breeze. 
oo “WATOEWe ice! cc | 875 | 51.14 | 15.41 | Strong breeze. 
» 16 To Roche's | Point..| 290 | Arrived |7.va.m. 
Roche's | Point | out 8.8 a.m. 
» 15 |In Channel .,. -.|Arrived| Bar | Lightship 10.15 
Rock | Light | 11.2p.m, (p.m. 
Total.. | 2875 | knots. 

















Mean time, 7 days 16 hours 28 minutes. 

We think we are justified in saying that such a result as this 
reflects the utmost credit on Messrs. Maudslay and Field, the 
builders of the machinery, and on Mr. Chas. Sells, under whose 
superintendence it was designed and constructed. 








SoutH KENSINGTON MusEvM.—Visitors during the week ending 
Oct. 2lst:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,946 ; mercantile marine, building 
materials, and other collections, 3654. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, to 4 p.m., Museum, 1977; 
mercantile marine, building te oo other co! , O77. 
Total, 20,154. Average of correspon week in former a 
14,399. Total from the - ing of the Musem, 15,785,193, 
Patent Office Museum, 521 otal, from the opening of the 
Museum, free daily, May 12th, 1858, 3,572,626, ; 





THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 

Te hydraulic annexe is certainly a distinctive feature of the 
Exhibition, and attracts the attention of a considerable number 
of visitors, to whom the blasts of air from the numerous blowers 
and the variety of jets of water discharged from the pumps are 


] objects of great interest, and afford gratification to that portion of 
The boilers contain | the large number of sightseers that frequent the Machinery Hall, 


who are ignorant on mechanical subjects, yet take a delight in 
watching the results produced by machinery; and this is, 
perhaps, more readily realised in the hydraulic annexe than 
in any other department. 

The streams of falling water extend from the great cataract at 
the end of the tank, which is 36ft. wide and 30ft. high, to the 
tiny jet thrown by some miniature pump, and comprise man 
varieties of form, some pumps delivering the water rane 4 
open troughs, while others force it upwards through inclined 
nozzles. The great cataract must be pronounced a failure so far 
as effect is concerned, the pumps employed being only of suffi- 
cient power to discharge a thin straggling stream over the lip of 
the tank. As it is, the falling streams of water and the 
ventilation afforded by the blowers make the annexe a very 
favourite resort. 

Great Britain is represented by Mr. Pickering, of Stockton-on- 
Tees, and Messrs. Adair and Co., of Liverpool. The former 
exhibits a direct-acting steam pump which is well-known in 
England, but certain improvements have recently been made in 
it, and the pump exhibited is working in an exceedingly noise- 
less and satisfactory manner. 

Mr. Pickering also exhibits specimens of his patent hoist and 
patent differential pulley blocks, which were extensively used by 
the British Commission in lifting the heavy articles sent for 
exhibition. 

Messrs. Adair’s pumps are intended principally for ships’ use 
or for fire engines, 

This pump has been designed more especially for use in ships, 
mines, and like places where rough and heavy e is to be 
expected, the object being to produce a pump which, from its 
simplicity and solidity of construction, as well as the arrange- 
ment of its working , can with difficulty be put out of 


order, offers t facilities for repair, and may, therefore, be 
entrusted to the care of men of the most ordinary intelligence. 


The pump consists of three cylindrical chambers, all opening 
into a vessel or head, from which leads the discharge nozzle. 
One of the three chambers constitutes the working barrel, and is 
provided with a solid piston, around the rod of which a loose lid 
is fitted to close the top of the working barrel. The water in 
the head serves as packing to keep the lid tight on the downward 
stroke of the piston, so that no stuffing box is required. Each 
of the two remaining chambers constitutes a valve box, and is 
provided with a pair of valves, of which the bottom valve is 
smaller than the top one, so that both can be removed through 
the head. This arrangement of valves and chambers greatly 
facilitates cleaning or repairs. Each valve chamber. opens from 
below the bottom valve to the suction pipe, which forms a con- 
tinuation of one of the chambers; from between each pair of 
valves a passage opens from one chamber to the top, and from 
the other chamber to the bottom of the working barrel. 

It will be easily seen that an upward motion being given to the 
piston, liquid will be drawn into the working barrel below the 
piston opening from one valve chamber, and will be expelled b 
the upper opening in the working barrel above the piston throug 
the other valve chamber, and into the head or vessel; on the 
down stroke the action will be reversed, a continuous supply of 
water being thus ensured. 

An improved valve consists of a guiding and supporting piece, 
carrying a flexible disc valve of india-rubber or like substance. 
During ordinary working the flexible disc valve alone operates, 
and not only greatly lightens the labour of working the pump by 
the freedom and rapidity of its motion, but also prevents wear 
and tear of the working surfaces, when the liquid raised contains 
grit, sand, or other abrading substance. A further great advan- 
tage of these valves is, that should any large object, such as 
would choke a pump provided with valves of ordinary con- 
struction, be raised with the liquid, the disc valve, and with it 
the guiding or supporting piece, will rise together and allow 
such object to pass, after which they will Yall back into position 
and work as before, thus allowing of the uninterrupted action 
<> pump. Various methods of constructing these valves are 
exhibited, 

A third improvement connected with the pump consists in 
the auxiliary apparatus, This apparatus is fitted up with 
suction pipe, valves, air chamber, and di nozzle, and 
only wants a piston and barrel to be a complete force pump, 
When it is desired to use this part of the improvements, 
a pair of valves is removed from one of the valve chambers, 
and the apparatus inserted in their place, and secured in 
position, preferably by means of a clamp. The pump now 
acts as a force pump during one stroke by means of the 
apparatus, and as a lift pump during the return stroke, by means 
of the other valve chamber, or, if desired, a valve from the 
other chamber may be removed. This apparatus is intended to 
supply the place of the fire-engine or force pump now carried 
by ships, and is used for washing down decks, putting out fires 
on board ships, and similar purposes; the water supply being 
— from the sea, or 0 ise as desired, by means of a 

ose. 

Messrs, Laurence and Co., of: London, exhibit their capillary 
refrigerators for brewers’ purposes, both in the hydraulic annexe 
and in the brewers’ building, and are more appropriately situated 
in the latter building. They have made many substantial im- 
provements in these machines since the Vienna Exhibition, the 
principal of which is mounting them on adjustable trunnions, 
supported on cast iron columns, through which the waste water 
pipe passes. is arrangement has a neat a ce, and 
—— av a en They _ show an excellent double 
refrigerator for cooling to very low temperatures, princi 
used by Lager beer brewers wat distillers. Fihese machi roan 
designed with the object of economising water and occupying leus 
space. Previous to their introduction, two separate apparatus 
were used, Through the upper portion well or river water 
passes, reducing the worts to within a degree or two of the tem- 
perature of water used, and through the lower portion ice water 
is circulated by a small pump from an ice tank, thus still further 
reducing the temperature another 10 deg. or 15deg. Messrs. 
Laurence and Co. have also effected an improvement in their milk 
coolers, by making the packing cases in which they are exported 
in such a way that they also serve as a bracket for the wack sia 
— for the milk pan; this enables them to be readily fixed 

out the assistance of skilled labour. This is the first intro- 
duction of their manufacture into America ; but they are doing 
an extensive trade throughout England and all parts of Europe. 

Another pump, on the same principle as the p 





princi ulsometer, 
recently described in Tas Exqmneen, but differing in the detaila 


of its construction, is Nye’s patent steam vacuum pump. The 


‘machine consists merely of two cast iron cylinders, lined with 
wood to prevent loss of steam by contact with the metallic sur- 
faces. The condenser (a plain chamber behind the cylinders), a 
— balanced automatic steam valve, and four common 
¢ valves, covering suction and delivery ports. The 
whole is supported on a raised base, occupying very little 
space, and is quickly and easily put up. When the pump is 
set in position and the ordinary connections of steam, suction, 
and discharge pipes have been made, the condenser is to be filled 
with water, and the pump is now ready to start. Steam is then 
admitted to one of the cylinders for an instant, dispelling the air, 
and is then turned off. This steam is immediately condensed by 
a spray or jet of water passing into the bottom of the cylinder 
by means of a B poxos, from the condenser, thereby forming a 
vacuum which allows the atmosphere to force water through the 
suction pipe, filling the cylinder from below. The effect of the 
vacuum has also been conveyed at the same instant by a port 
from the steam to one end of the sensitively balanced 
steam valve, causing it to move gently towards the vacuum, 
shutting the steam ports to that cylinder and opening those to 
the other. Steam is again turned on, and entering the second 
water cylinder, the same operation is repeated as in the first, the 
vacuum is formed, the valve shifts, and’ the cylinder is filled. 
We have now two cylinders of water, and the steam ports to the 
first cylinder are open. Steam is now finally turned on, and the 
globe valve regulated for the amount of steam — do 
the work. The steam enters the cylinder, and acting directly 
upon the water, forces it out through the discharge pipe; a small 
quantity at the same time enters by a passage in base of pump 
into the condenser, compressing the air at top of water, and 
forming an air cushion. At the instant the cylinder is emptied, 
the pressure of the air cushion is relieved (in consequence of an 
attempt of the steam to follow the water out of the discharge 
pipe), and the rebounding of the air cushion forces a jet of water 
back into the cylinder ‘full of steam, condensing it instantly, and 
forming a nearly perfect vacuum, thus utilising the steam which 
is the natural exhaust of all other styles of steam pumps. Thus 
the vacuum is formed, the cylinders filled, and the steam valve 
operated, The port to the second cylinder now being open, the 
steam discharges the water from that while the first is filling. 
The action is then repeated on each cylinder alternately. A re- 
liable test of the two pumps just described would be very inte- 
resting, to ascertain how far they are able to compete with the 
ordinary mechanical pumps, and what proportion the loss of 
steam, owing to its condensation by direct contact with the 
water, bears to the loss of power requisite to overcome the fric- 
tion of ordinary pumps, 

Another curious form of pump is exhibited by the Hartford 
Pump Company, of Hartford, Connecticut, This company use 
compressed air to drive the pump, and compress the air by 
means of a small windmill of a very simple form, the diameter of 
the wheel for ordinary domestic purposes being 74ft. The 
wheel drives an air-pump having a stationary piston and recipro- 
cating cylinder, which revolves as the windmill is set to suit the 


direction of the wind. The compressed air is conveyed through 
fin. iron gas pipe to the bottom of the well where the pump is 
fixed. It consists of two submerged cylinders, or water-chests, 


fastened to and resting upon a frame which forms the bottom, 
and in turn rests upon a pivot, giving the chests a certain 
amount of vertical motion, say 3in. or 4in. Each cylinder has in 
the bottom a valve opening upward to admit the water, and also 
at the bottom, on the inner side, a discharge pipe for the 
water. These discharge pipes unite in a common upright main. 

Attached to the chests at the top is the air valve marked A 
in the cut on the next page, which determines the passage 
of the air alternately from one chest to the other. The 
connection of parts is such that by a very simple arrangement 
this valve is operated by the rise and fall of the water-chests, as 
will be seen by reference to the cut. The compressed air is 
always directed into the lower chest. When a certain amount 
of water has been expelled, the chest is lighter than the opposite 
one, and has a tendency to rise. When this tendency becomes 
sufficiently strong to overcome the resistance of the lever which 
operates the valve, the chest rises, the valve is changed, and the 
compressed air is instantly diverted to the opposite chest, which 
now occupies the lower position. The valve at each motion opens 
a suitable escape for the compressed air, which has already 
raised its bulk of water, and so allows the chest just emptied to 
refill through the valve in the bottom. The pump being entirely 
submerged, is non-freezing; the water pipe should be taken out 
of the well below frost depth, and the well should be kept covered 
in winter. The second cut is a section through the air valve, and 
shows how the air passes in the different positions of the valve. 

The advantages claimed for this pump are the absence of 
suction, the water being raised by direct pressure, dispensing 
with the cumbrous system of rods, the elasticity of the motive 
power, air, which obviates the sudden shock to which a plunger 
pump is ex: , and the economy of utilising the wind, instead 
of hand labour for pumping. Of course it is not proposed to 
apply this system on an extensive scale, but it is well adapted 
for farms and dwellings where water can only be obtained by 
pumping. A windmill 8ft. in diameter attached to this pump, 
and ing seventy revolutions per minute with a moderate 
wind, is estimated to lift 160 gallons per hour to a height of 60ft. 

A useful form. of hand pump is made by the Oscillating Pump 
Company, of Philadelphia, and is called the Sluthour pump. It 
consists of a casting which is bolted on to the top of the suction 
pipe, the water being admitted between two inclined seatings, 
each fitted with a valve. The vacuum is produced by the oscil- 
lation of a flat plate, also provided with two valves, and worked 
by means of a lever. The sides of the oscillator are covered with 
leather to ensure a a joint, and the water is discharged by 
means of a spout. is form of pump is specially adapted for 
contractors’ purposes in sinking foundations, or for ships’ bilge 
pumps, as in the event of the valves being choked, the oscillator 
can be removed in a moment and the valves cleared. This pump 
is also made with a closed top to act as a force pump. 

On the same stand as the Sluthour oscillating pump is the 
Matthewman and Johnson pump, with a deodorising apparatus 
for emptying cesspools and removing semi-fluids of an offensive 
nature. This pump is fitted with a peculiar valve, of which the 
ones is a description :— 

The Matthewman and Johnson valve proper is simply a flexible 
rubber tube, A, placed within the metallic pump tube, B, fitting 
the same closely, while at the receiving end the rubber tube is 
folded upward, until its two surfaces meet, and bolted securely, 
so that the material pumped does not pass through the rubber 
tube, but between its outer surface and the inner surface of the 
metallic tube containing it. As an adjunct to this rubber valve 
there is a guard plate, C, placed just in front of the fold of the 
rubber tube, hinged at its top end, while its lower end resta on 
the lower inner of the pump tube. This plate when 


closed stands upon an angle and opens readily upward with the 
rubber valve, The offices of this guard plate ave twofold, viz., 
to protect the rubber valve from puncture or injury from 





the 
rubber from, 


sharp substances when entering, and to prevent the 
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pressed against the inner surface of t he pump tube on all sides— 
while the elasticity and form of this rubber valve allows it to 
pack around and over any foreign substance which may stop 
under it, sufficiently tight to hold it, until the next stroke of the 











THE HARTFORD PUMP. 


piston carries it through. Two of these valves are used in the 
pump ; one — placed in either end of a nearly horizontal 
metallic tube, and separated by a few inches, while at the top of 
this tube, and between the two valves, is the cylinder, fitted with 
asolid piston, at the up stroke of which the material to be 
pumped is drawn through the first valve, while at the down 
stroke the first valve is closed, and the material forced out 
through the second. 
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HARTFORD PUMP VALVE. 


It will be seen that the labour of moving the matter is thus 
divided :—The suction column being moved at one movemeut 
of the lever, while the force column is moved at the other. Also 
that the cylinder being placed upright at the top of the pump, 
only the lighter or watery part of the matter comes in contact 
with the piston, so that there is no grinding out of the cylinder 





MATHEWMAN AND JOHNSON’S VALVE. 


with sand. The receiving end of the pump tube being elevated 
a little higher than the discharge end, all stones and heavy sub- 
stances are inclined by their own weight to move forward to 
the mouth of the second valve, after passing the first, so that 
they cannot possibly remain in the pump or interfere with the 
working of its valves. 








THE HOTCHKISS REVOLVING CANNON. 


A SERIES of trials of the Hotchkiss revolving cannon has recently 
taken place at Sandy Hook, near New York city, in presence of 
Benét, Colonel Crispin, and the other members of the 

Army Ordnance Board. These tests being merely preliminary to 
others of a more extended nature, to occur in the future, are of 
ial interest to military men in this a not so much on 
account of the results attained, as on t of the fact that they 





’ geonstitute the first official introduction to our Government of a 


new and t weapon, which it is safe to say must play no 
inferior rdle in the wars of the future. The report of the - 
ing officers not being ready as we go to press, we are unable to 
present other than a brief record of the firing, which will be found 


at the end of this article ; but we are assured by the inventor of 
the gun, Mr. B. B. Hotchkiss—a gentleman whose previous military 
inventions are already sufficiently well known to our readers—that 
the results attained were such as to secure so favourable an 
opinion as to render it extremely probable that initiatory ste 

tending to the adoption of the cannon into our service will shortly 


follow. ee Sones 3 es yop and fo & tine 
ve already formally adopted while 

t Roumanian, and iemupgiantonntbcertatd, 

In view of these facts i 


e following description of the piece, 

together with the abstracts from the official thereto 

appended of tests made in various countries, will prove both 
tian hs teas oe ing, Fig. 1, herewith ted. 

e wing, Fig. 1, herewith presen’ it will at 

ly, be inferred that the gun is a mitrailleuse. 


first sight, 
Such it should be distinctly understood is not the case. Weshould 
rather term the a cannon built on the mitrailleuse plan, 


weapon 

and bearing the same relation to the field piece as does the Gatling 
gun to the rifled small arm ; with this difference, however, that 
while in the latter case the discharge is practically limited to a 
hail of solid bullets, from the Hotchkiss cannon a storm of explo- 
sive percussion shells is hurled. In other notably in 
range, accuracy, &c., theanalogy holds true. We have, therefore, 
an assemblage of five steel rifled cannon, of 1°44in. calibre, or of 
even 2‘5in. bore—for it is easy to build larger weapons on the same 
principle—which, discharging in succession as they rotate, are 
capable of firing a maximum of eighty shells per minute, and of 
projecting them to a distance of between three and four miles with 
accuracy. The steel projectiles will pierce 1}in. iron plates, each 
missile, as will be seen from Figs. 2 and 3—which is reproduced from 
a photograph of exploded shells—bursting into an average of twenty 
pieces. A gun gives, therefore, eighty dangerous points, eighty 
explosions, and 1600 fragments. 

It is hardly necessary to point out the terrible efficacy of such a 
rapid succession of exploding shells. As the fragments are capabl 
of disabling men and horses, formations in close order within range 
of the weapon are impossible, while open order formations are 
likewise dangerous, owing to the dispersion of the pieces. It will 
be further observed that such a weapon would, afloat, prove highly 
effective against boats, or, in launches, against small vessels ; while 
ashore it could be used to advantage in the shelling of woods, 
slightly entrenched positions, and light buildings. Special guns of 
this class are also being made for the French Government, for use 
on men of-war, for firing into the ports of ironclads, into the 
muzzles of heavy opposing guns, and against torpedoes, in order 
to destroy the same. 

With this brief introduction we now pass to such a description 
of the mechanical construction of the gun as will enable the reader 
to form a fair general idea of the simplicity of the working parte. 
The system is composed of two distinct portions—viz., the barrels 
with their discs and shaft, and the frame and breech containing the 
mechanism. The barrels, which are of the finest oil-tempered 
Whitworth steel, are, as already stated, ted ona 
axis, between two discs on a central shaft. They are placed in a 
rectangular frame, which is attached to the breech, the rear end of 
the shaft penetrating the same to receive the rotary motion from 
the driving - 

The breech itself is composed of a solid cast iron breech-block, 
weighing 175 kilogrammes.* This absorbs the greater part of the 
recoil. It has a door at the rear end, which can be easily opened, 
so that the mechanism is freely accessible, and can, if necessary, 
be dismounted and put back into its place in a few minutes without 
the aid of any special tools. 

A orm feature in this gun consists in the barrels remainin 
still during the discharge, so that there is no movement of any kind 
to impede the accuracy of fire. This stop or lost motion is 
obtained by the shape of the driving-worm, which is so 
constructed that the inclined driving thread only covers 
half its circumference, the other half of the thread being 
straight. The effect of this is, that the barrels only revolve 
during half a revolution of the worm, ard stand still during 
the half revolution. The combination of the mechanism is so 
arranged that the loading, firing, and extracting takes place during 
this pause. This feature is of great importance for the accuracy of 
fire, and the durability of the system. The worm shaft projects 
—— the breech on the sight side, and has a crank with which 
the whole system is moved; on the left side of the worm-shaft a 
small crank is attached, by which the loading and extraction of the 
cartridge shells is effected in the following manner :—On the 
interior face of the left side of the breech a cog-wheel is mounted, with 
two horizontal racks, one being placed above, the other under, this 
cog-wheel, in the opposite direction. Part of the lower rack 
forms a vertical slot, in which the small crank—and parallel to the 
axis of the barrels, so that-in moving one of these racks the other 

is moved by the cog on the left side of the worm-shaft—works. The 
rotation of the latter consequently gives an alternating and oppo- 
site movement to the two racks, so that while the one is going 
forward, the other moves back, and reciprocally. The under-rack 
forms the extractor, the upper one moves a piston which drives the 
cartridges into the barrels, the cartridge being placed before the 

iston, in the trough in which it moves ; and during the time the 
barrels are motionless it is introduced into the one standing before 
the trough. The cartridge is not “‘ driven home” entirely, but its 
head is in view of an inclined plane cut into the metal of the 
breech, on which it slides when it is moved by the rotation of the 
ls. This completes the introduction of the cartridge into 

its chamber. The piston itself is a simple cylinder connected 
with the rack, and rufning in a slot in the conducting 
trough. When the racks are in their extreme positions, they 
remain stilla moment. This stop is obtained by giving the slot 
in itscentre part a circular shape concentrically to the shaft of the 
crank. This is necessary, because at the moment of the barrels 
arriving at the end of their course, the head of the cartridge case 
becomes engaged in the hooks of the extractor, which would not 
be possible if it were in motion at the time. The extractor is a 
large double hook at the end of the bottom rack ; it is very solid, 
and its proper working is certain under all circumstances. After 
the cartridge is extracted from the barrel, it strikes against an 
ejector, which pushes it out of the extractor, and it falls to the 
ground through an opening in the under part of the breech. The 
firing pin has an elongation, pointing downwards, which, by the 
operation of a spring is pressed inst a cam on the worm, and 
as the worm rotates, the cam drives the firing-pin back, and 
compresses the spring. The moment the firing pin becomes 
liberated, it strikes the primer of the cartridge, and the discharge 
takes place. To obviate the difficulties which exist in other 
systems, when the cartridges are piled one upon the other, the 
opening of the introduction-trough is closed by a little door, which 
— down by the weight of the cartridges, the first of which 
rops into the trough, and then the piston in moving forward 
raises the door, and allows no more cartridges to enter until the 
P time. The operation of the mechanism may be described 
as follows, supposing the crank to be in continual motion :—A 
car’ is placed in the introduction-trough, the piston pushes 
it into the barrel, then the barrels begin to revolve, and the 
cartridge is carried on till it arrives before the firing pin 
which penetrates the solid part of the breech, and which 
has in the meantime been retracted by the action of the 
cam. Then, as soon as the cartridge has arrived into this 
position, the barrels cease to revolve, and the primer of the 
cartridge is struck by the firing pin and discharged; then the 
revolution of the barrels begins again, and the fixed cartridge 
shell is carried on until it comes to the extractor; this in the mean- 
time has arrived up to the barrels and the cartridge-head rolls into 
it. As soon as the head is laid hold of by the extractor, the 
barrels again cease to revolve, and during this period the cartridge 
shell is withdrawn and dropped to the ground. As during every 
sto} of the barrels the gun is sup Tied with a new cartridge, 
and the firing and extraction is also ormed, during this time a 
continuous but slow fire is kept up. By supplying the gun in this 
wrod with single cartridges, about thirty rounds per minute may 














* All measurements from this point onward are expressed according to 
the metric system. The metre=3°8ft.; the centimetre, 3°9in.; the milli- 
metre, 8°9in. The kilogramme, 2°21b.; and the gramme, 15°4 grains. 





harge 
Attached to the frame is a turntable, which connects the cannon 
to the trunnion saddle, arranged in such manner that without 
displacing the carriage, a certain amount of lateral motion as well 
as of elevation may be given to the gun. Thus the gun is made to 
sweep horizontally along a line, by adjustment, between each 
single shot, or during rapid s 

The Ammunition.—The ammunition for the revolving. cannon 
consists of centre-fire metallic cartridges of special construction, 
holding in each one the powder, and projectile arranged like the 
similar ammunition generally used for small arms. 

Two different kinds of projectiles are used, the one an explosive 
shell, and the other a case shot. Nothing need be said of the 
latter, as it does not differ from the common case or canister shot 
used in ordinary cannon. 

The Shell.-—The shell is of novel construction ; it is-of cast iron, 
of a cylindro-ogival shape, — rounded at the rearend. The 
packing consists of a brass coat of about one calibre in length, and 
placed equidistant from the centre of gravity. This coat is 
a piece of soft brass tubing, contracted . § pressure over the 
body of the projectile, it being provided with longitudinal 
grooves, and two grooves encircling it at the top and bottom ends 
of the packing. The coating is forced into these grooves, and 
any disturbance of it on the body at starting is thus obviated. 
These grooves serve at the same time as breaking lines of the shell. 
After the coating is attached to the projectile, some small saw- 
tooth-like grooves are cut into it, to reduce the strain while being 
forced through the rifling of the barrel. The coating of the pro- 
jectile is conical at its front part, corresponding with the cone in 
the projectile chamber, so that it is exactly centred in the bore 
as soon as the forward movement commences. Its rear end is 
cylindrical to within about one-third of its length. The shell is 
turned smooth all over, and is 0°4mm. in diameter less than the 
bore of the barrel. This projectile is made with great care and 
exactness, with only a very small deviation in dimension. The 
fuse employed is that known as the Hotchkiss percussion fuse 
used in large quantities during the war. y 

The Cartridge Case.—The cartridge case consists of a spirally- 
rolled tube of sheet brass, strengthened at the head with an inside 
and an outside cup. The head is punched out of sheet iron, and is 
fastened to the cups with three rivets, The primer consists of a 
case holding the anvil, and is closed at the bottom end by the cap 
containing fulminate ; it is fitted into a hole which penetrates the 
head and both cups, and it projects through into the inside of the 
cartridge case. re check the recoil of the gun, a brake of the 
following construction is used :—Each axle-arm has a screw cut on 
its extremity, this carries a nut, forming a conical cap, Loree f 
enveloping the inside of the wheel nave, which is likewise conical, 
to fit the inside of the cap; this has a short crank, by which it 
can be revolved on the axle, When screwed up, this cap 
grips the cone of the nave of the wheel, and the tighter the cap is 
screwed up so the wheel turns with the more difficulty on its axis, 
until it gets immovably locked on the axle —— friction of the 
cones. When the cap is unscrewed, it is disengaged from the 
wheel, which then can turn freely on the axle. The screws on the 
ends of the axle-arms have right and left-handed threads, so that 
the caps become tightened by the effect of the recoil. This brake 
is at the same time as an ordinary travelling brake, and. it 
can be applied without the carriage being stopped, as is necessary 

with the shoe-brake commonly used on gun carriages. ; 

Results of Practice.—The » Smart from official reports of trials 
which follow are selected with a view to showing the capabilities 
of the gun as actually demonstrated. The first series is taken 
from probably the most scientific and elaborate trials yet had. It 
should be noted, however, that the gun is constantly made the 
object of private experimenting by the inventor, that refinements 
and improvements in construction are constantly under considera- 
tion, and that many such have been added, and the efficiency of 
the weapon correspondingly enhanced since the dates of the tests 
here alluded to. 


Ballistical Results obtained with the Hotchkiss Revolving Cannon at 
Cavre, France, in January, 1874. 

Initial velocities measured at 25m, distance from the muzzle. French 

Ripault powder ; density of charge, 0°908.* 

Weight of charge Si ad ca, ou. 40" 4s, eee 





Weight of projectile. 507 gr 507 gr. 

Mean initial velocity 4217 m. - 432°9m., 
The ranges at this trial were :— 

Elevation . 2deg. 40min. 5deg. l0deg. 15 deg. 

Range in m. - 1008 1723 2842 3460 

Elevation . 20 deg. 25 deg. 80 deg. 85 deg. 

Range in m. -- 38916 4240 4580 4700 


Range, Reflection, and Deviation ; weight of projectile, 507 gr.; 
charge, 100 gr., Ripault powder, 


Total angle of elevation .. . . 84 deg. 47 min. 

Velocity { parallel to line of fire .. .. .. « Simt 

of wind‘ perpendiculartodo. .. .. « «. Iilmfg 

Density of air kd ee ee ee mer ee ak eee 

Mean range .. .. .. «.» » +. 4014 m. 

Mean deflection, to the right .. . 822m. 

Mean longitudinal oo 25°0 m. 
deviation lateral .. .. « «+ « . %ldm. 

Mean angular deviation (in minutes) .. . 0Omin. 14 sec, 

Mean deviation in velocity .. .. 00114 m. 


From the above table it will be seen that the accuracy of fire is 
more remarkable than has been known to have been obtained from 
any other gun; the proportion of the mean longitudinal deviation 
to the range being only 0°00623, and that of the mean lateral 
deviation 000039, while the mean variation in velocity, 0°0114 m., 
is practically nothing. The maximum range of the Hotchkiss 
revolving cannon of the model of 1874, with a projectile weighing 
520 gr., and a charge of 120 gr., is about 5000 m. The corre- 
sponding angle of elevation is 35 deg. A number of projectiles 
Somnall with 25 gr. of musket powder were burst by means of 
electricity in a wooden box measuring one cubic metre filled with 
wet sand, so that all the fragments were obtained after the explo- 
sion, The average number of fragments from each projectile were 
fifteen of iron, three of the brass coating, and the fuse, comprising 
three pieces, weighing between 100 gr., and 50 gr.; five pieces 
weighing between 50 gr. and 25 gr.; eleven pieces weighing between 
25 gr. and 10 gr. At the trial of the revolving cannon at Gavre 
several shots were fired into the sea at angles of 2 min.,—15 min.,— 
2 deg. ,—3 deg. ,—5 deg., and all the projectiles burst on striking the 
water. Twenty-five fuses were fired at different angles from 
20 deg. to 34 deg. 47 min., and no miss-fire occurred. At a trial 
in Romania in July, 1874, three hundred and twenty shots were 
fired, at elevations from 3 deg. to 6 deg. 30 min., and no fuse was 
found which had not acted properly. The gun was placed at 
150 m. distance, before a target of oak 12 cm. thick. Three 
shots were fired, all gs ey the — the first shot bursting 
a few metres behind it. The second shot burst 400 m., and the 
third shot 300 met., behind the target after having struck the 
ground. Three shots were fired inst a cast steel plate 10 mm, 
thick, at the same distance of 150 m. from the gun. The first 
two shots penetrated the plate, and burst a few metres behind it. 
The third shot, which was directed against an oak framework 
25 centimetres thick, to which the plate was fastened, penetrated 
the latter, and burst inside the wood, tearing and splitting it about 


* Since this period some new ballistical improvements have been 
made on this gun ; atthe trials made by the French Government at 
in June, 1874, a mean initial velocity of 458° m. was obtained with 110 gr. 








der and a ectile weighing 507 gr. 
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“On thus the ‘ the | nineteen including the fuse. Of these, two weigh 105 gr. 

Item. te lngh, “Os tne eneeaties ee tve jase san ‘to. 25 gr, four from 2 ge to" 0 gr, and THE PATENT JOURNAL 
cannon, it is found to be an arm of very su cal wo more than , penetra of these fragmen’ Cuntenied 4 3 
and of well calculated see Ee of the powder in oak — pa 5 mn. : pba + a cond aoa the Journal of the Commissioners of Patents, 

a high di 3 while the ion of the | on m 10 m. m. in front of the panels p) a : ‘ 
Hh hy anay tad tion is ee The tra- 400°m. from the gun. When the projectile impinges directly Grants and Dates of Provisional Protection for Six Months. 
jectory of the gun is, for an effective range, low, and a very | upon the target a slight retardation ensuesin theexplosion. Three $135. Improvements in the construction of Cart Arms and Boxzs and 
precise, rapid, and effective fire can be kept up at a range shells ha‘ been fired against a massive panel of oak 1°5 m. gy — oon egy eo ——— tho accumulation 
of 4000 m., corresponding with an elevation of 20 deg.” | high, 1 m. long and 0 m. 36 centimetre thick, at a distance of Stourbridge Sth dugust, 1876. @ boxes, Charles Edward Firmstone, 
“The gun under test was a 36°68 mm. revolving cannon; weigh’ m., the first burst after having — age 4 through | 996. Improvemunte in Fexces and ma ET 
of projectile, 490°00 gr. ; , 85°00 gr.; bursting charge, 2000 | 28 centimetres of timber, coming out on the side. e second | Evans, New York.—22nd August, 1876. . 
gr.; weight of gun, 5 kil. Firing against a battalion of infan exploded on emerging, having gone through the entire thickness— | 3460. An improved Steam BorLer, Robert Illingworth, Manchester.—2nd 
in columns, divided into platoons, represented by six targets, each | 36 centimetres—of the target. The third, after having penetrated | _ September, 1876 


1°80 m. h, and 35 m. long, placed 35 m. distance apart. 
Distance of gun from first target, 1795 m.; 36°68 mm. revolving 
cannon, le of elevation, 6 deg. 30 min.; number of rounds fired, 
80; naar of ammunition in kil., 53°6; number of hits, Ist 
target e 2ad target 49, 3rd pay 42, 4th target 25, 5th target 26, 
6th target 1 ; total number of hits, 139; percentage of hits, 173°7; 
number of hits per kil. of ammunition expended, 2°59; effective 
power, 90°32. By the effective power of an arm is understood the 
compound quality which is governed by the number of hits on the 
targets, the line of firing, the distance the targets are placed from 
the gun, and the dimensions of these targets. This definition of 
effective power is used by the French artilleries, and in the present 
case is taken out of the Memorial de VArtillerie de la Marine (2de 
livraison, 1874), where the comparative trials of the Ho 
revolving cannon with mitrailleuses are reported.” : 
These results when quoted in the French official reports elicited 





to a depth of 26 centimetres, took an oblique course, forming an 
pete 45 deg. with its primitive tetslan, sol tonek, oe 
fragments being blown out through the entry of the first shot. 
The number of pieces which hit a target 3 m. high and 12 m. 
long, placed at a distance of 750 m. from the gun, was 90 from a 
salvo of sixteen rounds, and 44 from a second salvo of seven 
rounds. These figures co md approximately to six hits per 
shell, or one-third of the total number of fragments. The com- 
mittee recommend that the experiments be continued on a more 
extended scale.” 

At the trial at Sandy Hook the targets were laid out at 1000 and 
2000 yards respectively. They were —— wooden screens. Four 
were placed in each range located one behind the other, and 125ft. 
apart, so as to represent the depth of an advancing battalion. The 
area of each target was 10ft. by 26ft. On the first day, which was 
cloudy, with a brisk wind crossing the range, the trial was limited 


. 5 

8504. Im) reromapte in Pumps, Arthur Fitzmaurice, Carlow, Ireland.—6th 

”, . 

3568. Improvements in Carrtace Searts, Charles Julius Ball, London.— 
A communication from Amand Cleuet, Paris. 

8570. Improvements in ExTiNGUISHING Fires and in a to be used 
therefor, Charles Weightman Harrison, South Ken: nm, London.— 

412th September, 1876. : 

8585. Improvements in VenTiLatinc, Dismnrectine, and Foo ALARM 
a tus for ships and other floating craft, Benjamin Joseph 

, Southampton-b nm. — A communication from 

William Fitz-James Thiers, Milton Clifford Jeffers, Eugene Francis 
Saher, and Amelia Pitts Armstrong, New York.—13th September, 

3612. Improved Meraturc Fasteners for round wood tenons or brush 
handles, _. for other purposes, Charles Stuart, Preston, — 15th 





pder, 5 
3624. Improvements in Pressinc MACHINES guoreie used for solidify- 
ing granular substances, such as fire-clay, coal dust, or any other 
material of like nature, for making bricks, tiles, fuel blocks, or similar 





the following strong commendation for the inspecting officers 
which we extract from Memorial de l’Artillerie dela Marine, 2de 
livraison 1874, pp. 310 and 313: ‘‘ The accuracy is remarkable, the 
range is satisfactory and the firing keeps its regularity up to the 
maximum range of the shell or bullet, 3600 or 4000 metres. The 
cannon revolver in this respect possesses an incontestable superiority 
over the mitrailleuses already examined.” The Hotchkiss cannon 
revolver realises a rapid fire accurate to 3500 metres range, and on 
troops in column or on skirmishers ——— a great depth of dis- 

rsion it produces at distances beyond the limits of effective 
infantry fire effects much more considerable than those of 
mitrailleuses. French reports usually contain such guarded 
expressions of opinion that the foregoing may well be considered as 
exceptionally favourable to the system. 

Next in chronological order is the report of the Minister of War 
of Brazil, Rio De Janeiro, 1875:—‘‘ The Artillery Committee 
highly recommend the Hotchkiss revolving cannon, and state 
that about eighty rounds per minute can be disch from 
it, whilst one round can only with difficulty be discharged 
of from other systems—Whitworth, Krupp, &c. Each shell of 
the revolving cannon gives ten to eleven useful fragments; the 
gan produces, therefore, about 800 fragments per minute. The 

itworth and Krupp guns give only seven to nine useful frag- 
ments during the same time, having the same range and precision 
as the revolving cannon. The following qualities are noted : Great 
range; perfect accuracy of fire; absence of recoil, due to the 
special brakes; quick loading, simple and almost automatic; great 
rapidity of fire ; metallic cartridge which can be reloaded, on the 
average, eight times, and allowing the primers to be changed with 
great facility ; iy oad and strong mechanism, composed of only 
seven parts, which load, fire, extract, and drop the empty cartridge 
shell to the ground; complete obturation and forced projectile ; 
operation by only four men, who can easily be protected by 
entrenchment of the gun. The Artillery Committee express the 
opinion that the practical results will perhaps recommend the 
adoption of this system as the only artillery for the Brazilian 
army. Since the writing of this report proofs of a battery of guns 
have been taking place in Rio Janeiro. Advices dated Sept. 3rd 
inform us that a mountain gun, of 901lb. weight, ‘works splen 
didly.’ Up to 2000 m. range—as far as it has been used—it follows 
the 8 cm. PP f pore exactly in the elevations, whilst the precision 
is far greater, and corresponds with the precision of the revolving 
cannon. A single shot fired at the target representing one infantry 
man at 200m. distant, ‘ burst about 4 m. in advance of the target, 
and gave twenty through hits on it, thirteen of which hit the man 
painted on the she 

In December, 1875, and January, 1876, trials were conducted at 
Madrid. The subjoined abstracts are from the report of the 
Spanish Artillery Committee :— 

“The Hotchkiss revolving cannon combines the advan of 
the mitrailleuse for invariability of direction and rapidity of fire, 
with the facility which exists in the cannon of correcting the sight- 
ing by the observation of the point of impact of its explosive shells. 
Its effects and range are quite similar to those of field artillery. 
The deviation observed at the ranges of 750m., 1000m., 2000m., and 
3000 m., at which the gun was fired, varied from 16m. to 25 m. in 
range, and 1°5m. to 2m. in directi It can, be affirmed 
that the accuracy is great. The effects of the rojectiles are satis- 
factory. The percussion fuses have given mi in the r- 
tion of 2 to 3 per cent, burst on an average into 


+h £, 











to the 1000 yard target. Seventy shots were fired singly and in | 


volleys of five, ten, and twenty. All the shells burst within the 
group of targets, corforeting the first seventy-two times by clear 
shots. The second was hit in 167 places by direct shots and 
splinters ; the third, fifty times by samef; andgthe fourth twenty- 
eight times. Total, 317 hits. We quote the results of the second 
day’s testing from the New York Herald:—‘ The firing began at 
2000 yards range by a series of single shots to test the accuracy of 
the gun. Out of the first four shots three hit the target, two of 
them being almost central and at about the proper height for effec- 
tive shell fire. Such a fire directed on the head of an advancing 
column of infantry or cavalry would annihilate itin a few minutes. 
bg oneont test was that{for initial velocity, which was determined 
to . 





By way of conclusion, and perhaps as the strongest evidence we 
can present of the remarkable accuracy of the gun, we add Fig 3, 
which is a tracing reduced exactly one-half from a target made 
by the 37mm. cannon. The charge was 100 gram:mes of powder, 
and the range 60 yards. The nine rounds were fired in a a 
and seven projectiles, as will be seen, struck almost exactly on the 
same spot. This is but one out of scores of similar targets which 
the gun has achieved, f 

It may interest our readers to learn that Mr. Hotchkiss has 
recently made some im + improvements in projectiles, and 
has devised a new mi e small arm now under examination b 
the Army Ordnance Board. Mr. Hotchkiss will cheerfully furnis' 
full particulars regarding the revolving cannon, and may be 
addressed at No. 27 Rue de Choiseul, Paris, France, or No. 94, 
Chambers-street, New York City.—U,S. Army and Navy Journal. 








Tue Largest Macuine Beit. —The New York Belting and 
Packing Company have recently made a rubber belt, 331ft. lon 
and 4ft, wide, wei: 2 tons, for use in the New York Cen’ 
and Hudson River omqeny elevator at foot of 60th 
street, North River, in this city. Sey | wer to be carried 
by this belt is estimated at 500 horses. It ved to be the 


matters, Herbert Guthrie, Newburn, Newcastle-upon-Tyne,—16th Sep- 
tember, 1876. 

8649. Improvementsin Heatino Water or other fluids, and in generating 
steam therefrom, Hermann Hirsch, Strand, London.—18th Seprenbder, 
1876. 

8657. A new or improved Dovusis-action Horstinc Exoine for raising 
coal or other articles by a double-action hoisting engine, whereby one 
stroke of the piston in either direction raises the goods, while the 

descending empty cage, tub, or other receptacle acts as a partial counter- 
balance to the ascending loaded cage, tub, or other receptacle, so that 
it is only necessary to exert a power sufficient to raise the net — 
of the goods required to be lifted, William March, Mark-lane, London. 
—19th September, 1876. 

3696. Improvements in the method of and apparatus for Suppiyina 
ATMOSPHERIC AIR to the furnaces of steam boilers and to other furnaces, 
John Hays Wilson, Liverpool —2ist September, 1876, 

3734. A new composition to be used as a substitute for Warrx Leap for 
painting and other , Louis Henry, Paris. 

8788. An improved apparatus for the Berrer Heatino of Water for all 
kinds of steam engines, and to act as a great fuel economiser for the 
same, John Bese St. George’s-road, Regent’s Park, London.--25th 


3765. An improved ADVERTISING APPARATUS applicable to money boxes 
or tills, William Alexander Brice, Chancery-lane, - — WTth 
September, 1876. 


8770. Improvements in the application of Braxes for railway trucks and 
wagons, Augustus Arnold Schlesinger, pes. on. 
8772. Improvements in the manufac of Tiz-suckiEs, John Thomson 
poe iverpool.—A communication from Henry W. Oliver, jun., Pitts- 
ju 


U8. 
3774. Improvements in machin facture of Boxes and 
other articles from pulp, William Frederick Tindell, Essex-street, 
i London.—A communication from Seth Wheeler, Albany, New 


or > 

3776. Impro ts in the of Weppino and other Rivos, 
and in tools and apparatus to be employed in Hall marking and other- 
wise marking the said rings, James Thornton, Birmingham. 

8778. Improvements in the treatment of Corrsez to prepare it for the 
market, Richard Goundry, Upper Thames street, London. 

8780. Improvements in Spectroscorgs, chiefly for use with astronomical 
telescopes, Frank McClean, Tunbridge Wells. 

3782. Improvements in apparatus or appliances connected with gene- 
saling, concecne. measuring, or testing and Apptyinec Execrricity, 
Isac is Pulvermacher, Regent-street, don. 

8783. Improvements in FapricaTine Air or water-proof articles, John M. 
— Wilson-street, Finsbury, and William Boggett, Chelsea, 

mdon, 

8784. Improvements in Screw Prope._ers applicable to shipsand vessels 
ef all kinds, John Garrett Tongue, Southampton-buildings, on.— 
A communication from Paul Jacquel, Paris. 


for the manuf: 
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8786. Improvements in Fire-ENotnes and Pumps, and in @ tus con- 
nected therewith, Edward Griffith Brewer, Chancery-lane, don.—A 
communication from Gerard Eugene B Paris. 


8788. Improvements in Szewine Macuings, John Hilton, Oldham, Lan- 

Po . — 28th, ra gr! oe 4 
90. Improvemen ARMING APARTMENTS, and in stoves, tes, 
ranges, and other fireplaces, and the flues connected therewith, Thomas 
Brown Dalziel, Croydon, Surrey. 

8792. Improvements in apparatus for Ostaininc Motivs Power, which 

ay is also applicable to the cundensation and ra: gases 
and vapours, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Jehosaphat Davy Postle, New South Wales. 

8794. Certain improvements in machin for Prerarninc Corton and 
other fibrous materials, John Greenw and Holland Taylor, Oldham 


8795. An improvement in the manufacture of Carrets and Rvos, and in 
meet ra a therefor, Michael Tomkinson and William 


r, re. 
8796. Improved means for effecting the Lusar of the Branino 





largest belt ever made. 


Surraces of WHEELS and Ax.es, Samuel Woodall, , Worcester- 
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3800. Improved means of Resistinc Cannon Sxort, to forts, 
ships, and other places, John Cox, Bideford, 

ewe leolinee testa, aioe gaiters, - co other 
articles composed of leather, or partly of _—— of other 
substances or fabrics, im: wet, and more d hereto- 


illenhall, 
Ciosine Doors and Gates, James Angelo 
communication from John T. Foster, 


876. 
in construction of Prvtows for actuating wheels 

and machinery, and in the method of paw pinions and wheels of 
—g 4 description, C! Nugent Nixon, cery-lane, London. 
= mprovements in and relating to SELF-cLeanine FuRNaces, Thomas 


3814. An improved Ve ocirepe, Hi Bate, Wandsworth-road, Surrey. 
3816. Improvements in the treatment of the Reruse from Iron FuRNACEs, 
and in apparatus to be employed in such treatment, William Shepherd 


Williamson, Congleton, Cheshire. 
3818. Improvements in Prawina, Sarin, Storrine, and other similar 
George Bailey, Crewe, Cheshire. 
and for the manufacture of 


apparatus 
Parer Tuses, Joseph Booth Bailey, Keighley, Yorkshire. — 2nd 
l 


6. 

, 5 

3822. Improvements in Screw or Worm Gearino for transmitting or 
modifying motion, Charles Gittens Hawkins, Denmark-hill, Surrey. 

~* = —— Burtprnes of — = in 
apparatus emplo; erein, Jo! 
oe method of obtaining and Uritisine CenTriruGaL 

- Force for motive power, and also improvements in apparatus to be 
employed therein, Johann Ernst Friedrich Lideke, Gracechurch- 
street, e 

8830. An improved Hypro-ruermic Morive-powER Enaine, Ferdinando 
Tommasi, Paris. = 

8832. Improvements in Lapres’ Bow or CravaT Fasteners, Eugéne 

Chaninel, Cheapside, London.—A communication from 
Bourgeois, Paris. 

3833. A new portable apparatus for Curtine Morticzs and slots in timber 
and wood work genorally, Alfred Willmer Pocock, Wandsworth, 
Surrey.—3rd October, 1876. 

8834. Improvements in and applicable to Recerrac.es suitable to certain 
acids and corrosive liquids, John Holden, Manchester. 

3836. Impr its in ap for treating Pararrine and other fats 
or fatty matters, Frederick George Morton, New-cross-road, Deptford. 

8838. Improvements in apparat loyed in hinery for SPinninc 
Corton or other fibrous substances, Oswald Lawrence Whitaker, Walter 
Allen Whitaker, James Pearson, and Leonard Entwistle, Haslingden, 
Lancashire. 

3840. Improvements in Looms for Weavine, John Butterworth, William 
Dickinson, and Christopher Catlow, Burnley, Lancashire. 

3842. An improved method of and machinery for Unitinc Pieces of 
LeaTHER or other materials, which invention is appiicable for sewing 
the soles of boots and shoes, for manufacturing harness, and for other 
like purposes, William Robert Lake, Southampton-buildings, London. 
—A communication from Ellis Drake and John Harvey Wright, 
Massachusetts, U.S. 

$344. Improvements in the pre tion of matters for use in Puriryinc 
Syrups, O11s, and other liquids, William Payson Tilton, New Burling- 
ton-street, London.—A communication from George Williams Tilton, 
New York. 

3846. Impr ts in hinery or apparatus for CuTTiING or BREAKING 
Sucar, Benjamin Joseph Barnard , Southampton-buildings, 
London.—-A communication from Victor Astier, Lyons, France.—4th 
October, 1876. 

8848. Improvements in Uritisinc Bye Propucts of the Sopa and potash 
manufactures, James MacTear, Glasgow. 

— \eepagueme in the production of Iron and Steet, William Baker, 
SI eld. 


3852. Improvements in hinery for facturing screw nuts, William 
Robert Lake, Southampton-buildings, London.—A communication 
from Heinrich Kusler, Germany. 

3853. Improvements in SoiiTairss, sleeve-links, collar and other studs, 
fastenings for articles of dress and jewellery, bags, and other articles, 
John Richards nd James Tandy, Birmingham. 

$854. Improvements in the construction of Coat Tuss, part of which im- 
Pp its is applicable to the construction of railway wagons and 
other vehicles, Howard Cochrane Jobson, Arthur Henderson Jobson, 
and Henry Johnson, Dudley, Worcestershire. 

8856. An improved Prorractor or instrument for ascertaining angles of 
elevation and depression, Willoughby Smith, Wharf-road, London.—A 
aan from Philip Bell Baldwin, Mysore, India.—5th October, 
1876. 




















” 8859. Improvements in [yrants’ Feepinc Borries, Arthur Charles 
et A. Ranth ry hildi 


London.—A communication from 





Louis Théodore Debruge, Paris. 
a --Gepaecemameel in Rattway Brakes, John Peebles, Fallside, Lanark- 
6. 


3863. Improvements in apparatus for Burninc Hypro-carsons for light- 
ing and heating purposes, Alfred David Turner, Dalston, Middlesex. 
3865. Improvements in Piers for Smoxrna, and in cigar holders, Edwin 

Lewis, Birmingham. 

8867. Improvements in Macic Lanterns and in apparatus to be used with 
the same, Walter Bentley Woodbury, South Norwood, Surrey.—A 
communication from Edward Wilson, Philadelphia. 

3869. Improvements in the construction of Rattway and Tramway 
CaRRiaGes and in a) tus connected therewith, Edwin James Howell, 
Old Kent-road, London. 

8871. Improvements in Rockets for saving life and other useful purposes, 
and in a tus used in connection therewith, James Humphrey 

leton Hoopcr, Dulwich, Surrey. 

8873. Improved machinery for Curtine Rags, Fopper, and Litter, John 
Robinson Readett, Dover, Kent. 

8875. Improvements in the construction of Bicyces and other velocipedes, 
John Cousins Garrood, Fakenham, Norfolk.—6th October, 1876. 

3877. Improvements in Furnaces and fire-bars for steam boiler and other 

Francis Erskine, Manchester. 

3879. Improvements in the construction of apparatus for OpTAINING 
Motive Power, Samuel Young, Manchester. 

3881. Improved Compositions adapted principally for application to straps 
or belts and bands, John Wrigley, Eccles, Lancashire. 

8883. Improvements in the construction of Potato Diccers, Lewis 
Augustus Aspinwall, Chancery-lane, London. 

3885. Improvements in treating Topacco and in means employed for that 

purpose, Thomas Laidman Parker, Dundee. 

3887. Imp: ts in hinery or apparatus for CLEANING KwIvEs, 

Robert Knott, Bolton, Lancashire. 

3889. Improvements in HorsesHoes and horseshoe blanks, and in ma- 
chinery for manufactw the same, Benjamin Joseph Barnard Mills, 
Sout pton-buildings, mdon. — A communication from John 
Richardson Williams, Pittsburg, U.S. 

3891. Improvements in Brarpinc Macnines, Frank Wirth, Frankfort-on- 
the-Maine, Germany.—A communication from Gustav Wuppermann, 
Germany. 

3893. Improvements relating to Furnaces and fireplaces and designed to 

ise the ibustion of fuel and prevent the production of escape 
of smoke a the same, Thomas Lane, Chiswick, Middlesex.—7th 
‘ 


October, 

3895. An imp: d e of Parquet Fioorinc, Marie Firmin 
Charles Turpin, Queen’s-road, Bayswater, London. 

8897. Improvements in Srzam BorLers, David Davidson, Glasgow. 

3899. An improved Sprtroon for een bn other ca es or vehicles, 
or for other purposes, John Thomas en Richardson, Hatton, Derby- 
shire.—®th October, 1876. 

3905. Improvements in Cocks or Vatves for gas fittings, William 
Lawrence, Wildy, St. Martin’s-lane, London. . 

3909. Improvements in Wire or Mera Brusues or brushing and carding 

ces, and in apparatus for manufacturing the same, George Ash- 
worth, Robert Ashworth, and Elijah Ashworth, Manchester. 

3911. Improvements in Sewinc Macurnes, Alfred David Turner, Dalston, 
Middlesex. 

3913. Improvements in apparatus for Preventinc the Vipration of 
RaTTLino and Siipinc Winpows and for retaining them in position, 
James Jowett, Fairweather Green, near Bradford. 

3915. Improvements in Hanp and Power WasHinc Macutyes, William 
John Beard and George Stephenson, Kentish Town, London. 

3917. An improved apparatus for Suprpiyinc Hor Water, Correr, and 
other beverages, in restaurants and other public establishments, Jules 
Christian Meinen, Westbourne-grove, London. 

8919. Improved TakE-vP MecnanisM for sewing machines, Adam Shand, 
Whitefriargate, 4 

$921. Improvementsin the manufacture of DovBLE TexTTRE WATERPROOF 
Faprics, Thomas Forster, Streatham, Surrey.—10th October, 1876. 

3925. Improvements in PiaNnorortes and other ke: musical instru- 
ments, John Henry J , Lincoln’s-inn-fields, London.—A commu- 

: —— from oo ay ee Vienna. 

3929, Improvements LEACHING, W: , and dyeing yarns in hanks, 
and in the or apparatus employed therefor, William Craw- 














fant 








$931. The manufaeture of a new Frsrovus Baseazar, bo De weed fer apr 
on. 





and other like purposes, ‘ensington, 
Improvements in the method of and apparatus for Dampinc Paper 
in connection wfth printing Allan, Bradf: 
. Impr ts in machinery for Crusuine, Grinpine, or PuL- 
See Sunderland, Handsworth, Staffordshire. — 11th 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3927. Improvements in ReFrriceRaTors or preserving chambers, John 
Lawton Haddan, Strand, London.—A communication from John Joseph 
Craven, New Jersey.—11th October, 1876. 

Certain new and useful improvements in machinery for Pressinc 
or Suarinc Hats, Hiram Augustus Cowell, Massachusetts, U.S.—A 
communication from Daniel Brown, Massachusetts. —11th Octobe, 1876. 

3960. Cuttinc, Hewine, and Dressixe, both in plain and ornamental 
styles, of all stones of various kinds, and of the nature and description 
ware eee — a opnemte veed= aed eben 
purposes ——- and constructing ildings, monuments, an 
other erections ; for cutting, hewing, and dressing of all stones re- 
quired to be used in the formation ahd erection of bridges, docks, canals, 
basins, piers, railways, and other 
kerbings, and other 


and d 
ber F or oar works, James Begg Weir, Bridgeton; Glasgow. 


$961. Impr its in hinery or apparatus for Impressinc, ORNA- 
MENTING, and otherwise marking an lishing leather, leatherette, 
cloth, and any substance, skin material fabric, and surface, William 
Brewer, Whi Southampton, and Richard Turner Brewer, New 
Chipping Barnet, Hertford.—13th October, 1876. 

3987. Improvements in Fire-escares, such improvements being also 
— lle to other purposes, Simeon Jewell, Jersey.—16th October, 

6. 





3998. Improvemenrs in machinery for SHavina and Nickina Screws, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from the American Screw Company, Incorporated, Rhode Island, 

U.8.—16th October, 1876. 














Patents on which the Stamp Duty of £50 has been Paid. 
3376. Heatine, Alexander B: e, South ton-buildings, London.— 
18th October, 1873. 





8369. Ecoxouisixo FURL, George Bell Galloway, Millwall, London.—17th 


October, 187 

3379. ScREW PROPELLERS, Samuel Osborn, Sheffield, and Stephen Alley, 
Glasgow.—18th October, 1873. 

3381. ENGINEERING ConsTRUCTIONS, Thaddeus Hyatt, Hyde Park, London. 
—18th October, 1873. 

3389. Packina, Franz Maass and Albert Flos, Berlin.—18th October, 1873. 

3401. Grease, Otto Trossin, Berlin.—2lst October, 1873. 

3411. Winpinc Cortoy, &c., John Smith Raworth, Manchester.—2lst, 
October, 1873. 

3419. ArtiFiciaAL Fug, Alexander Melville Clark, Chancery-lane, London. 
—2lst October, 1873. ° 

3440. Nuts, &c., John Fairbank, Leeds.—23rd October, 1873. 

3551. Screw Proretters, John Isaac Thornycroft, Chiswick. — 81st 
October, 1873. 

3398. Curtina WootLen Corps, Charles William Keighley and William 
Netherwood, Huddersfield.—20th October, 1873. 

3427. Winpinc Yarn, William Robertson and James Guthrie] Orchar, 
Dundee, Matthew Andrew Muir and James McIlwham, Glasgow.—22nd 
October, 1873. 

3445. Sonne Arr, John Robertson, Nitshil), Renfrew. — 23rd 

3. 


t > L 
o0, Rereeeiee Jute, &c., James McGlashan, Dundee. —25th ‘October, 


3466. Umprevas, William Holland, Birmingham.—25th October, 1873. 

3547. Srretcuers, William Holland, Birmingham.—3lst October, 1873. 

4176. Permanent Way, Henry Pignel, Amiens.—19th December, 1873. 

$437. Treatinc Woop, Edward Thomas Hughes, Chancery-lane, London. 
—22nd October, 1873. 

$497. Picktinc Piates, Howell Walters and Isaiah Rees, Workington.— 
28th October, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 


$028, ELECTRO-MaGNeEtic CLocks, John Matthias Augustus Stroh, Hamp- 
stead-road, London.—i8th October, 1869. 

$125. ELecTRO-peposiTion of NickEL, William Brookes, Chancery-lane, 
London.—28th October, 1869. 

3157. Lowerinc Wetcuts, Thomas Moore and Charles Arthur Head, 
Stockton-on-Tees.—30th October, 1869. 

3158. CentrirucaL Dryino Macuives, William Bancroft Espeut, Hyde 
Park, London.—30th October, 186%. 

3040. Fasrics, Alfred Vincent Newton, Chancery-lane, London,—18th 
October, 1869. 

3080. Meratiic Tires, Charles Denton Abel, Southampton-buildi 
London.—23rd October, 1869. “ate 

3074. Furnaces, Thomas Gibb and Charles Gelstharp, Jarrow-on-Tyne.— 
22nd October, 1869. 

8470. Tank Fitters, John Frederick Crease, Eastney, Southampton.— 
30th October, 1869. 








Notices of Intention to Proceed with Patents, 


2435. Compustion of Fuet, Richard Barber, ‘Islington, London. 
2441 Pipes, William Johnson, Kennington-cross, London. 
2445. Bixpine Letrers, &c,, Edward Casper, Finsbury-circus, London.— 
13th June, 1876. 
2456. Moutpinc, Edward Griffith Brewer, Chancery-lane, London.—A 
communication from George Woolnough and Friedrich Dehne. 
2457. Foupinc Paper, William Morgan-Brown, Southampton-buildi 
an ndon.—A a peo ~~ Luther Childs Crowell. 
459. CARD-SETTING MacuINEs, Henry Yates, Thomas Edward Yates, and 
Henry Bedford, Cleckheaton. 2 
2463. Minino, David Ainsley, Pelton Fell, Durham.—l4th June, 1876. 
2483. Stoves, James Dobbie, Glasgow. 
2484. Friction Ciutcues, James William Grayson, Leeds.—A communi- 
cation from Charles Henry Addyman. 
2486. SuLpHate of Sopa, &c., Sivert Hjerleid, Middlesborough-on-Tees. 
2493. Key, James Gillings, Great Yarmouth.—15th June, 1876. 
2500. Moutps, &., William Robert Lake, Southampton-buildi London. 
—A communication from Charles Grasser. bind 
2505. Bueacuine Woot, Edward Griffith Brewer, Chancery-lane, London. 
A communication from Messrs. Daudier and Son. 
2507. Castors, James Cuthbert Scott, Manchester. 
2510. Cow1s, John Deakin, Southwark, London.—16th June, 1876. 
2521, CLeaNnInG Knives, &c., James Lamb Hancock, Shacklewell-lane, 
London.—17th June, 1876. 
2528. HyDRo-THERMICAL Compressor, Ferdinando Tommasi, Paris. 
2531. Reoisterinc, Henri Adrien neville, Piccadilly, London.—A 
communication from Claude Marie thias. 

2535. Cane, Alexander Melville Clark, Chan -lane, London.—A com- 
munication from Orazio Lugo and Joseph Gandolfo.—19th June, 1876. 
wae - —vimeaang Gacterigs, John Dickinson Brunton, Kentish Town, 

on, 
2555. Uritisina Waste Propucts, Thomas Cotterill, West Bromwich. 
2556. Steam Encines, Thomas Parker and Philip Alfred Weston, Coal- 
onan = eo June, ee = 
565. OPERATING the Dampers of SteaM Borter Furnaces, John Watton 
West Bromwich.—2lst June, 1876. a 
2572. CHaFF-cUTTING Macuines, Thomas Allcock, Ratcliffe-on-Trent. 
2577. PRoPELLING Suips, Charles Spruyt de Bay, Westminster, London..- 
22nd June, 1876. 
2583. Eyecrors, Robert Wilson and William Leach, Accrington. 
2588. Ice, Johannes Avetician Calantarients, Scarborough. 
2596. Pressinc Bricks, &c., John Henry Atterbury, Birmingham. 
2599. Suprtyinc Foret to Furnaces, &c:, Bernard Peard Walker, 
Birmingham.—28rd June, 1876. : 
2635. Liquip Meters, Alfred Vincent Newton, Chancery-lane, London.— 
A communication from David Waring Huntingdon and William Austin 
Hempstead.—26th June, 1876. 

2644. Frames, Peter Jensen, Merge pA ow London.—A communication 
from Richard Geo: Radway and William Daniels.—27th June, 1876. 
2658. TeLescoprs, W' Lloyd Wise, Adelphi, London.—A communica- 

from Wilhelm Klinkerfues.—28th June, 1876. 
= 7+" ' InsTRUMENTS, Patrick Adie, Pall Mall, London.—30th 
une, 6. 
2726. Suprort, John Imray, Southampton-buildings, London.—A com- 
— from Jean Benoit Granjon and Louis Musy.—3rd July, 
0. 
2755. BaLances, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Placide Nezeraux.—6th July, 1876, 
2841. Preparino Fiax, &c., John Good and Thomas Lawson, Leeds.— 
12th July, 1876. 
7. Cc am, Thomas Attwood Brockelbank, Cornhill, London.—19th 
uly, 1876. 
= — yh tme o, — eg J Jacob, Paris.—28th July, 1876. 
. Pressinc Bricks, &c., Charles Henry Murray, Loman-street, 
Southwark, London.—29th July, 1876. ‘ 








» 





Oct. 27, 1876. 
Macuings, Ji 


$288. WasHING sgh Wilding, Bolton. 
$296. Fences, Lemuel Edward Evans, New York.—22nd August, 1876. 
8312. Louvre Cap, Thomas Lloyd, Winchester.—23rd 187 
3322. sey mone ag Frederick Elliott and John Bayley, Liver- 
ag? ugust, 
0. Gas Motor Enotes, George Frederick Redfern, South-street, 
, London.—A communication from Otto Sack and Julius 
Reunert.—28th August, 1876. 
8574. nog oo Fe.tTep Fasrics, Henry Lister, Huddersfield.—12th Sep- 
3582. Parntine Macutinxes, Peter Joel Livsey, Manchester.—A communi- 
cation from Ira Dimock.—13th September, 1876. 
3605. Sza.inc Borries, Charles Moise Jacob, Paris.—14th September, 1876. 
3623. PreseRvine Meras, Charles Weightman Harrison, South Kensing- 
ton, London.— 16th tember, 1876. 
3647. Merautic Casks, James Simpson, Liverpool. 
= = gaTinG Water, Hermann Hirsch, Strand, London.—18th September, 
3728. Musicat Instruments, Daniel Semple, Airdrie, N.B. 
8724. Grinpinc Mareriats, Frank Wirth, Frankfort-on-the-Maine.—A 
communication from Gustav Ellenberger. 
3725. Winpvass, James Duthie, Aberdeen.—23rd September, 1876. 
3755. CaNcELLING Postace Stamps, Timothy Gideon Palmer aud Henry 
Frost Clark, New York. 
8757. —~—y- Keys, Robert Ferguson Strong, Sunderland. — 26th 


September, 1876. 

3765. Apvertisinc Apparatus, William Alexander Brice, Chancery-lane, 
London.—27th September, 1876. 

8772. T1z-BUCKLES, John Thomson King, Liverpool.—A communication 
from Hi W. Oli 


enry ver. 

8783. Fapricatinc Air, John M. Macintosh, Finsbury, and William 
Boggett, Chelsea, London.—28th September, 1876. 

8807. Rotter Skates, William John Hodge, Gravel-lane, London.—30th 


September, 1876. 
nn Henry Bate, Wandsworth-road, Surrey.—2nd October, 


$829. Uritisinc Centrirucat Foror, Johann Ernst Friedrich Liideke, 
Gracechurch-street, London.—8rd October, 1876. 

3848. Uritisinc Bye-propucts, James Mactear, ‘ow. 

3649, SraNaLLina, Thomas Chutter and George k Chutter, Brixton, 
Surrey.—5th , 1876. 

$897. Steam Bor.ers, David Davidson, Glasgow.—9th October, 1876. 

3927. Rerricerators, John Lawton Haddan, Strand, London.—A com- 
munication from John Joseph Craven. 

$932. SHapinc Hats, Hiram Augustus Cowell, Massachusetts.—A com- 
munication from Daniel Brown. 

8935. Crusnina, Henry Sunderland, Handsworth.—11th October, 1876. 

3998. Nickine Screws, William Robert Lake, Southampt ildings, 
London.—A communication from the American Screw Company, 
Incorporated.—16th October, 1876. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications published during the week ending 
21st October, 1876. 

8550,* 4d.; 210, 6d.; 504, 6d.; 505, 10d.; 519, 6d.; 521, 6d.; 526, 4d.; 542, 
6d.; 543, 6d.; 550, 6d.; 556, 2d.; 557, 6d.; 560, 6d.; 566, 6d.; 567, 6d.; 570, 
6d.; 574, 6d.; 591, 6d.; 594, 2d.: 603, 4d.; 605, 6d.; 616, 6d.; 617, 4d.; 618, 
6d.; 620, 6d.; 621, 6d.; 624, 6d.; 625, 6d.; 629, 1s. 4d.; 630, 6d.; 638, 6d.; 
640, 2d.; 645, 2d.; 647, 4d.; 657, 6d; 661, 6d.; 668, 6d.; 669, 10d.; 674, 6d.; 
676, 6d.; 679, 6d.; 683, 6d.; 688, 6d.; 693, 6d.; 695, 4d.; 696, 6d.; 714, 6d.; 
748, 4d.; 751, 6d.; 762, 4d.; 806, 6d.; 840, 6d.; 864, 6d,; 865, 4d.; 924, 2d.; 
053, 6d.; 972, 6d.; 987, 2d.; 989, 2d.; 990, 2d.: 994, 2d.; 1001, 2d.; 1002, 2d.; 
1003, 2d.; 1006, 24.; 1008, 2d.; 1009, 2d.; 1053, 2d.; 1055, 6d.; 1058, 2d.; 
1063, 2d.; 1064, 2d.; 1068, 2d.; 1069, 24.; 1071, 2d.; 1072, 2d.; 1077, 2d.; 
1078, 2d.; 1081, 2d.; 1089, 2d.; 1094, 2d., 1096, 2d.; 1097, 2d. ¥ 
1101, 2d.; 1102, 2d.; 1106, 2d.; 1107, 2d.; 1109, 2d.; 1110, 2d.; 1114, 2d.; 
1119, 2d.; 1121, 2d.; 1122, 4d.; 1128, 2d.; 1129, 2d.; 1130, 2d.; 1133, 2d.; 
1184, 2d.; 1147, 2d.; 1152, 2d.; 1162, 2d.; 1168, 2d.; 1169, 2d.; 1172, 2d.; 
1176, 2d.; 1180, 4d.; 1192, 6d.; 1199, 2d.; 1207, 2d.; 1211, 2d,; 1214, 2d.; 
1219, 2d.; 1220, 2d.; 1224, 2d.; 1229, 4d.; 1231, 2d.; 1282, 2d; 1235, 2d.; 
1239, Qd.; 1240, 2d.; 1241, 2d.; 1242, 2d.; 1243, 4d.; 1245, 2d.; 1246, 2d.; 
1250, 2d.; 1251, 2d.; 1252, 2d.; 1278} 2d.; 1282, 2d.; 1284, 2d.; 1285, 2d.; 
1287, 2d.; 1288, 2d.; 1289, 2d.; 1290, 2d.; 1291, 2d.; 1292, 2d.; 1293, 2d.; 
1298, 2d.; 1354, 2d.; 1492, 4d.; 1665, 4d.; 1906, 6d.; 2384, 4d.; 2582, dd.; 
2574, 4d.; 2625, 4d. 


we 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


941. Sream Enaines, W. Kaye.—Dated 4th March, 1876. 

This relates to the slide valves employed for admitting and shutting off 
the steam from the cylinders of steam engines, and the inventor's im- 
provements consist in constructing the said slide valves in such manner 
that the amount of steam admitted may be regulated by altering the 
valves instead of shutting off the steam before it enters the steam chest. 


942. Rotuer Skates, G. Eldridge.—Dated 4th March, 1876. 

The First improvement consists in mounting the rear pair of rollersin a 
bracket controlled by a spring, and capable of swivelling on a vertical 
axis to the right or left for skating in curved lines. The Second improve- 
inent consists in making the rollers of both — partly cylindrical and 
partly conical, to facilitate skating in curved lines and the performance of 
other evolutions, and also reversible for beginners. The improve- 
ment consists in making the roller spindles hollow to contain grease or 
fibrous material suturated with grease, which is caused to melt and run 
out should the spindle become overheated, and lubricate the roller. 


944. Urinistnc Waste Heat 1n Dryina Woon, G. Rydill.—Dated 4th 
March, 1876. 

This invention consists in utilising waste heat in agine wool, hair, 
woollen and linsey rags, woollen piece goods, chemically treated with 
dilute sulphuric, muriatic, nitric, or other acid liquids, also alum, acid 
gases, or acid vapours, for the purpose of removing burrs and vegetable 
substance from wool, noils, cotton threads, and vegetable substances 
from wool, woollen and linsey rags, stockings, silk , flannels, French 
merinoes, Scotch and other woollen waste, new and old linsey cloth rags, 
uncut cloth, fringe, hosiery, woollen waste, clippings, shirtings, woollen 
piece goods, woollen flock and woollen substances containing vegetable 
matter. 


945. Preparinc Fasrics, G. Rydill.—Dated 4th March, 1876. 

A means is described of preparing fabrics of woollen, cotton, or silk, or 
of mixed materials previously to being acted upon by acid chemicals for 
removing vegetable substances, and for removing such vegetable sub- 
stances more effectually and economically than hitherto. Also for facili- 
tating the working and preserving the colour and staple of wool and 
woollen fibres and piece goods. 


946. ArtiriciaL MARBLES, E. de Laroque.—Dated 4th March, 1876. 

The features of novelty of this invention consist in the means employed 
for giving the requisite colour to the veins and knots of different kinds of 
marble, granite, and other stone, and as each different kind involves a 
particular mode of operating with the chemicals and other means neces- 
sary to produce the desired imitation, it is impossible to describe any 

eneral mode of manufacture, except by reference to the description set 
forth in the provisional specification, which is very voluminous. 


947. Burnixc Bricks, W. R. Lake.—Dated 4th March, 1876. 

This invention relates to a kiln having a series of separate chambers so 
constructed as to be burned with either an ‘upward or a downward 
draught combined with a gas producer or apparatus in which carbonic 
oxide and other gases are generated by the slow combustion of fuel. The 
inventor also provides a gas reservoir and conduits and valves for trans- 
mitting the evolved gas to either of the chambers of the kiln and for dis- 
charging the vapours and products of combustion from one chamber 
either directly into the slack or into one or more of the other chambers, 
as may be required. He also provides a test float or gauge which enables 
the progress of the operation to be accurately observed. 


948. WHeets ror Rarway Enornes, G. Beckitt.—Dated 4th March, 1876. 

The principle of this invention is making the rim and ring in one piece 
of iron rolled in an angular section, or cast iron moulded to such a section 
on the felloe, or any felloe mitred to a disc wheel, whether iron or wood, 
or a combination of both, of such angular section. 


949. Taps or VALvEs, C. Stuart.—Dated 6th March, 1876. 

The invention consists in the arrangement and employment of a lever 
or levers hinged or jointed to the main spindle, or by the application of a 
worm wheel and screw and cross spindle attached to the valve or valves 
with a casing, in such manner that the valves will travel simultaneously 
and laterally to the main spindle. 
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950. Controniine THE ADMISSION oF STEAM TO THE CYLINDERS OF STEAM 
Enaines, W. M. Rye.—Dated sth March, 1876. 

The inventor employs a he amg | steam cylinder to close the cut- 
off valves at the required es, and @ times of acting by 
means of the governor, w! is shift.an eccentric which gives 
motion to the valves of the supplementary cylinder, 

951. Boots anp Suoes, EB. Lee.—Dated 6th March, 1876, 
A soe ne of leather cut to the shape of een erred to he eae 
lace of a welt, and the sole is stitched to the said piece, a woollen 
lining being riveted in position. 
952. Aspestos Paper, J. Wotherspoon,— Dated 6th March, 1876. 

The feature of novelty which constitutes this invention is the use of the 
alkaline and earthy salts, and especially the tungstate of soda, in the 
manner and for the purposes set forth. 

953. Pic Iron, A. M. Clark.—Dated 6th March, 1876. 
The invention consists in constructing furnace with a series of 
compartments or tubes, through which the fuel and ore are 
su. to the shaft of the furnace, so arranged tant tho ge generated 
in the furnace can be forced through, or be prevented from 
h any one or more of them as desired; whereby the ore may be 
wholly or partially reduced without the presence of fuel, by the combus- 
tion of the carbonic oxide gas. The invention also comprises a bucket 
~ hinged drop bottom, for uniformly the compartment 
‘urnace, 


Cet, Saw Tuss oR Cottigry Wacons, 8, Woodall.—Dated 6th March, 


These improvements consist, in affixing to and underneath the bottom 
plate of the wagon, steel bearings in which the axles of the wheels work, 
and in fitting to and above the said bottom plate wrought or cast iron 
wheel boxes, and in ag, ay ne to and outside the end plates of the 
wagon of wrought iron ers, supported by internal stays and secured 
by rivets. The said wheels may be made fast to the axles and provided 

fitted with grease boxes. 
955. G 


J. Atherton.—Dated 6th March, 1876, 
an improved Siemens furnace. gases have three points of 
entrance and exit instead of two. Secondly, a mechanical system of 
bare e yu glass during ann . The glass is shoved on to a floor 
Zepositing fee Durden of glass clonguide tha wall or previous shacks in & 
jeposi' en of g' ie or previous 
vertical position. 
956. Onnamentine Soritarres, T. W. Greaves.—Dated 6th March, 1876. 
The novelty of this invention is restricted to the ante of glass in 
relief in any suitable design, the said in relief being so wonnend 
that they exactly fit or correspond with perforations in the metal to 
ornamented ; the said pressed glass ng held in ition with 
the perforated metal by cement or otherwise. Thus perforated metal 
may be ornamented to any extent for jewellery or other purposes. 
967. Mecuanicat Tecxorapus, W. J. Venables.—Dated 6th March, 1876. 
This invention relates to a simplified arrangement of mechanical 
telegraph for use in ships, mines, buildings, and other _—— and con- 
sists in the employment of a single connection, combined with a weight 
or spring for transmitting the orders from the transmitter to the 
indicator, a duplicate connection being used when it is desired to reply 
by repeating the order on the dial of the t itt In adapting 
arrangement to the ng gear of a —" a rudder tell-tale reply is 
employed, whereby a pointer on the transmitter is actuated direct from 
a wheel or quadrant on the rudder post. 
968. Srvps or Soriraines, W. Baxter and T. Greaves.—Dated 6th March, 
7 


1876. 

The novelty of this invention consists in working the detents that 
hold the parts together, direct from the centre, and liberating the 
same either by twisting the front part, or by actuating the central 
swinging bar by the thumb nail applied to the extreme end or ends of 

e same 
9659. Bricks anp Ties, D. Button.—Dated 6th March, 1876. 

Improvement in the so-called dry clay process of manufacturing 
bricks and tiles in which the substance of which the brick or tileis made 
is lightly pressed in a mould, then raised from the mould to allow the 
air to escape, returned to the same mould, and finally, heavily pressed in 
and ejected from the mould. Deriving all the movements of the bottom 
piston of a so-called dry clay brick and tile-making e from one 
cam, such cam having extended bosses revolving in bearings and made 
hollow to admit a shaft to work through it, which said shaft gives 





their attendant parts and fittings thereto, in such a manner as to make 
them at a reduced 


more rigid, ornamental, and com 
| cost ; and consists.in forming them of soft metal cast in metallic moulds, 


= it the ti by S ded or s 
m w! burners are upported 
pany np Bn to the curvature, and there in suitable metallic 


moulds, when upon ited alloy being poured in, the whole will be 
united in a most secure and ornamental manner. 


re a Licut Gas Meters, W. 7. Sugg. — Dated 6th March, 
1876. 


This invention has for its object the construction of public light gas 
meters in such a manner as to make the various parts and the connec- 
tions thereto more easily accessible than is now the case, and consists in 
attaching the drum or wheel of the meter to a frame, which can be lifted 
in or out of its case at pleasure. This case is contained within a recep- 
taclo embedded in the Frege the said receptacle being provided with a 
cover, having a glass plate through which the index may be seen and is 
fastened down by cross-bars, lugs, and screws. The top of the receptacle 
consists of a frame cast separate from the rest, and adjustable to the 
inclination of the pa’ t, and is finished with a flap door which may 
be opened and closed by a lock and key, but preferably by one specially 
designed for the purpose, 

972. Currers or Scrsw Wormine Macuinery, B. W. Rogers.—Dated 6th 


March, 1876. 
the cutters or cutting tools en 
e 





This invention consists in so formi 
screw worming machinery, that they 
blank simultaneously, bei 
parts of the blank, which have to be cut away to form the opposed sides 
of two adjacent threads, but the two adjacent threads which are being in 

‘ormed by one partjof the cutter, are separated the two adjacent 
threads which are being formed by the other part of the cutter — space 
ual to the distance between the outer side of one thread and the uther 
side of the adjacent thread, or the cutter may operate upon three portions 
of the blank at the same time the ions so operated upon, alternating 
as described with respect to a double cutter. 
973. Rorsins, F. Wirth.—Dated 6th March, 1876. 

The said invention relates more particularly to improvements in the 
manufacture of wooden bobbins for spinning machines, and consists in 
giving to the head of such wooden bob! a peculiar form, and further in 
co’ ig the said head with a cap of hard caoutchouc. 

974 Pasmoamne Maniroip Corizs or Letrers, A. 7. Byford.—Dated 6th 
1 


March, q 

The fa of of this invention is to — eo ~ “age phe of Joti ond 

per w: g8 on strong paper or 01 letter paper, in con c- 
Hon to Aan transfers upon tissue piper being written with specially pre- 
pa 
975. Brick-makino Macuines, A. V. Newton.—Dated 6th March, 1876.! 

This invention consists in combining with a polygonal mould wheel 
a cylindrical pressure wheel, and various other improvements of poly- 
gonal mould wheels of brick-making machines. 

976. Execrrica, Apparatus, C. Wray and LZ. Wray, jun.—Dated 6th 
March, 1876. 

This invention relates to that class of electrical apparatus known as 
thermo-electric piles or batteries, and in which the thermo-electric bars 
or metals are arranged or built up radially in series around a heating 
chamber. 4 
977. APPARATUS FOR THE CONVERSION] OF HipE into Leatuer, W. 2. 

Lake.—Dated 6th March, 1876. 

This invention has for its object the conversion of hides into leather to 
be used for belting, lacings, and other articles, wherein it is necessary to 
pore the native strength and toughness without destroying or impair- 

ng the natural fibres or grain of the leather. 
979. Sroprer ror Frasks, E. H. Stockwell.—Dated 7th March, 1876. 

The invention consists in the employment of two metal or other tubes 
open at both ends, and fitting one within the other. The outer tube is 
formed with an annular chamber round its upper » in which chamber 
is contained a spring of any suitable material, and the lower end of this 
tube is fixed to the neck of the flask or bottle by ascrew, or in any other 
convenient manner. The inner tube has at its lower end a washer or 
stopper fixed a short distance therefrom, so as to leave an opening for 
the passage of the fluid. At the upper end of the inner tube there are 
fixed two or more pins which project through L-shaped slots, fermed in 
the upper part rd e outer tube. The outer ends of these pins are fixed 
be ai 





motion to the top piston. A spring or springs in or upon the ig 

rod or rods of aso-called dry clay brick and tile-making machine, or 

between any two or thore sections of such said connecting rod or rods, 

forming thereby ah elastic medium between the rod or rods, and the top 

piston which it or they give motion to. ~ 

960. Firtincs ror THE Doors AND Wixpows or RAILWAY CARRIAGES, 
R. A, Warde.— Dated 6th March, 1876. 

The features of novelty which constitute this invention consist in the 
application of enamel as a coating for the metal handles and other metal 
fittings of the doors, windows, and other like parts of railway 
vehicles, and other structures. 

O61. Pomes, R. H. Plush.—-Dated 6th March, 1876. 

The novelty of this invention consists in providing the pump barrel or 
cylinder with a hollow ram or plunger. The head or outer end of such 
hollow ram or plunger is provided with a discharge or delivery valve, 
either in a distinct valve box attached to the head of the hollow ram or 
plunger, or fitted in the head or outer end of the hollow ram or Lege 
The hollow ram or plunger works by bonne on # slipper or other 
suitable guide, From the discharge or delivery valve at the head of the 
hollow ram or plunger, the inventor continues a pipe of inside diametor 
equal to the inside diameter of the hollow ram or plunger. This pipe 
works in a suitable stuffing box, from which is led the discharge or 
delivery pipe of the pump. 

962. PortaBLE Tents, R. Gamble.—Dated 6th March, 1876. 

This invention consists of a portable tent, composed of six or more 
poles stuck in the earth, by means of plug and mallet; these poles are 
placed in equal distance in parallel lines, and are connected to each other 
at the top by laths furnished with rings, which rings are made to po 4 
over the top end of each pole forming the frame, the centre — in 
lne being about a foot, more or less, above the others ; by this construc- 
tion and arrangement the centre y ie cords and plugs as at nt in use 
are entirely msed with, and it is obvious, there {no centre 
pole, the. whole of the space can be utilised, 


963. Sewinc Macuines, IW. Brookes.—Dated 6th March, 1876. 

This invention relates to sewing machines, particularly for sewing and 
stitching leather, and it consists, First, of an improved feed lever, which 
is at one end jointed to the frame, and is actuated by suitable cam motion 
at its other end. Between the two ends of the lever an arm projects up- 
wards to the operating level, such arm being formed at its “eyes end so 
as to grip one or more sharp steel pins which in the motion of the lever 
penetrate the underside of the leather and carry it forward to beneath 
the needle, so that the needie descends into exactly the same hole as has 
been partially formed by the steel pin. The length of each stitch is 
regulated by a forked piece of metal, varying in size with the len of 
the stitch. Secondly, it consists in means for tightening the after 
the needle has penetrated the leather, which is Cifected by a lever jointed 
by one end to the frame, and provided at its other end witha cross-bar, one 
end of which, by the action of acam, moves under the lever holding the 
thread and lifts it up at the required times. Thirdly, it consists of a 
slotted cam piece for transmitting the motion to the needle bar, the slot 
in which cam piece is of an elongated “ shape with rounded ends. By 
this means the needle is kept free of the shuttle as long as the latter is in 
the way. Fourthly, it consists of an improved shuttle which obviates 
the necessity of using the ordinary pirn or om. In the shuttle isa slot 
in which takes a lever end, actuated so as to draw on the shuttle after it 
has completed its stroke, so as to give space for the _— of the thread. 
Fifthly, it consists in guide rollers for guiding the leather. 

964. Hyprautic Evevator or Lirt, J. Lilley, B. C. Adams, 8. G. Browne, 
and W. Boby.—Dated 6th Mareh, 1876. 

This invention relates to an improved hydraulic elevator or lift with 

automatic regulator, whereby thére ean be no waste of power. 


966. Boor Jack, J. F. R. DoisyandH. L. E. Sarrazin.—Dated 6th March, 


1876. 

This invention relates to an ved construction of boot jack, the 
characteristic feature of which is that, contrary to ordinary boot jacks, it 
— by the inside of the boot by means of an appendage curved like 

ook and pressing upon the inner sole. 
966. Raiway Switcnes, W. R. Lake.—Dated 6th March, 1876. 

This invention relates to a) for causing the carriages or vehicles 
on a railway to cross the rails by the automatic action of their wheels, or 
by the action of their weight movable rails of the track. 

967. Doc Carts, J. Osmond. 6th March, 1876. 

snorting to this ite | ie body of atwo-wheeled vehicle is 
rendered adjustable relative! the wheels, by supporting it on rollers 
carried by the ends of » and moving it by means of a screw 
spindle or lever connected to the shafts. Radius rods, such as were de- 
scribed in specification, No. 2°26, 1875, for adjusting the shafts, may be 
used with this arrangement, ia which case y are secured in 
a a slotted oocees fixed te the shafts, in the slot of which isa screwed 


n fixed at the side of the reflins rod. 
- py _ pr Ww. a Dated 6th March, 1876. 
pper rim of diaphragm er than lower; leather bulge near upper 
rim. Making diaphragm Wms with W flanges to receive the discs and 
thus protecting leather from soldering rims. 
970. Gas Burners, W. 7 .—Dated 6th March, 1876. 
This invention has for ijs 





ject the construction of gas burners with | 


a movable collar sur ig the outer tube. 
980. Pouttice, H. EB. Cauty.—Dated 7th March, 1876. 

Woollen felt or other absorbing material is laid over and well secured 
to one side of a flexible india-rubber bag or other vessel. The felt 
moistened with medicated or ordinary water is the poultlce, and boiling 
water poured into the india-rubber bag keeps it for hours, if necessary, 
ata drawing heat. 

981. Preventino IncrustTaTION IN STEAM BortErs, W. P. Thompson.— 
Dated 7th March, k 

This invention consists in connecting a large insulated surface in the 
boiler with the negative pole of a galvanic battery, and at the same time 
connecting the sheet with the positive pole. 

982. Co_umys, Soprorts, AND GIRDERS IN WRovautT Iron, A. Friedmann, 
—Dated 7th March, 1876. 





This p Pp describes the facture of wrought iron 
columns, pillars, supports, and girders made of angle or other irons riveted 
together and combined so that the cross section of the column, pillar, &c., 
presents the principal outlines of a rectangle or square of moderate 
dimensions, and that the four sides, or at least two of them, are like a 
trellis girder. 

984. Sroprers ror Borries, G. Kendal.—Dated 7th March, 1876. 

Tho invention consists in forming one or more grooves in the stopper, 
which may be made of glass or other suitable substance, and placing 
elastic band or bands and a washer in the same; the elastic bands 
extending over and attached to the neck of the bottle er rd the stopper 
against flanges formed in the inside of the neck of the hottle. 


985. Srorperine anv Fituine Bortves, F, B. Michell.—Dated 7th March, 


76. 
This invention —— consists in forming an aperture m the bottle in 
or near the lower part of the neck, at which point the bottle should have 
a suitable slant to correspond to the stopper and enable it to work with 
facility. This stopper is a plug of wood, metal, or other suitable material, 
which is F prey into the mouth of the bottle similarly to an ordinary 
at its lower end is provided with a piece or washer of india- 
rubber shaped so as to cover the aperture in or under the neck when 
closed or to leave it exposed and open when moved reversely. The top 
of the —— or plug rises above the mouth of the bottle, and is 
vided with a cross piece or handle. Various modifications are described. 
986. Rotier Skates, B. Preston.—Dated 7th March, 1876. 
This invention consists of form’ roller skates with two rollers upon 
a spindle, upon which is a ball working in a socket upon the foot-plate, 
with a 2 roller to support the h Or the front rollers may be 
repeated for the support of the heel. The invention also consists in 
— the foot-plate so that it may be adjusted to fit different sizes of 


987. Miners’ Picks, W. R. Lake,—Dated 7th March, 1876. 

This invention relates to a miner’s pick having a head with sockets for 
the reception of bits of various kinds, and set screws for holding the 
same firmly in position ; also toa wrench fitted in the handle of the pick, 
and con the eye thereof; also to holding the bits and sockets 
by wedging joints. 

988. CrusHinc Macuine, W. R. Lake.—Dated 7th March, 1876. 

The said invention relates to a machine for crushing hard substances, 

and in which the crushing action is obtained by giving mechanically an 
latory and circular motion to a device called a pear, placed in a tub 
after the manner of a laboratory pestle and mortar# 


989. Direct-actinc Steam Pump, F. W. Crossley and @. A. Bridgett.— 
—Dated 7th March, 1876. 

This invention consists in appt: a slide, in lieu of clack or other 
valves, to a pump worked directly a piston moved by steam or other 
fluid pressure, and in working the said pump slide by direct connection 
with the slide of the working cylinder, which is itself moved by the 
5 og of the working fluid admitted to act on it through ports governed 

y the piston, or by tappets worked | the piston. The slide ferred 
for the working cylinder is of tle kind described in the specication to 
G. A, Bridgett’s patent, No. 3028, of 1875, and the slide preferred for the 
pump is of the kind described in G. A. Bridgett’s provisional specifica- 
tion, No. 577, of 1868, 

990. Raisina Crops rrom THE GrounD, J. L. B. Templer.—Dated 7th 
March, 1876. 

The invention consists of a leading machine that will pick up grass, 
hay, or other uce from the ground, and place it in an ordinary wagon 
or cart, and which may be used as an ordinary stacking machine. 

991. Scourine anp CLEANSING WuEat, W. R. Lake.—Dated 7th March 
1876. 


The First part of the invention relates to a series of peculiarly serrated 
spiders, alternately mounted on a shaft rotating in bearings in a frame, 
in combination with a perforated enclosing case for scouring and cleansing 
the grain passing through the same. The Second part relates to the com- 
bination with the aforesaid spiders amd casing of a suction and blast 
fan, for removing the dust and other impurities from the grain ; also to + 
peculiar spout, and to a peculiar spider at the end of the 
casing for disc! ig the grain from. 


aang ” aac or Frrepiaces, J, 8. McDougall.—Dated 7th March, 
876, 
This invention relates more particularly to improvements in the fur- 





t d dated respecti ely August 104 
patent were ited i tor, an ly August 10th, 
1874, No, 2759; and September 17th, 1875, No. 8256, but it is also applicable 
to other descriptions of apparatus. 

998. Dry CLosers, C. 8. Sinith.—Dated 8th March, 1876. 

According to this invention, a vertical shaft having intermittent motion 
communicated to it by the opening of the closet door, carries a plate or 
disc situated under the closet seat, four equidistant openings being made 
in the plate or disc. Above the rotating plate or disc is a fixed scraper, 
and at the back of the closet is a box or receptacle below the half of the 
said plate or plates situated at the back of the seat. The solid matter is 
received and retained on the plate while the liquid matter runs off into a 
vessel, On ope’ the closet door the Yep or disc is turned through a 

uarter rotation, solid matter on it is arrested by the scraper, and 
alls through one of the openings in the plate into a receptacle, a portion 
> dry arth, sand, or ash, being allowed to fall upon it from the holder 
escribed. : 
in |” eaeneaan GrinpineG Stonz, M. Michaelson.—Dated 8th March, 
1876. , 


This invention consists in the construction of six armed drums with 
grooves in their periphery, into which segments of emery or silex emery 
are fixed. ese segments are fixed into the —_ by screws or 
otherwise, with felt on each side to protect them from breakage, and 
are easily removable when a new segment is required. ding 
apparatus is to be used instead of, and possesses many advantages as 
compared with the ordinary grindstone. 


G08, Cemmne Motive Power, R. G. de L. Byron.—Dated 8th March 


par seas 6 min te 





Producing continuous rotary motion by compression of springs. A 
winding drum operating in conjunction with a fusee to equalise the spring 
power. The combination of drum and fusee with the barrel for ee ve 
cord. A power equalising mechap‘sm combin' 
with spring power ; sets of springs in rows parallel with each other. An 
eccentrically geared locking lever in combination with gear wheel. Curved 
guide bearings on pulley slides, Compressing the springs without either 
of the ends touching box by pulleys, or levers, or equivalent means. 
996. Printine Macuinery, W. Humberstone.—Dated 8th March, 1876. 

The specification of this invention describes a rotary perfecting machine, 
in which two main cylinders are made each to serve as both inking and 
forme cylinder, The taking is effected by discs, each with a small disc 
roller on its face and ss beyond its periphery, which latter 
presses on the taking drum at revolution of the discs. Provision is 
made for the adjustment of the gear of the outer main cylinder relative 
to its circumference for regulating the register. 


997. Trxes, J. Morris.—Dated 8th March, 1876. 

The object of these improvements is so to.arrange the apparatus which 
receives the tile, as it is forced through and delivered from the die, that 
it may be supported in such manner as to maintain its proper form until 
it is finished and transferred to the drying shed, although made from 
comparatively soft clay and of the ordinary thickness. For this pu 
above the ordinary receiving rollers, according to these improvements, 
another series of much narrower rollers are mounted, which carry an 
endless band. This additional series of rollers serve to support the 
crown of the tilg, the inner surface of which rests thereon, whilst the 
Pings or sides of the tile rest upon the ordinary series of receiving rollers 

low. 
998.. Lirt, C. Courtaud.-—Dated 8th March, 1876. 

This invention relates to an improved lift worked by hand, by the aid 
of a crank, and a novel combination of screw and toothed gearing. 
999. CarponaTE oF Sopa, F. Solvay.—Dated 8th March, 1876. 

This invention relates to improvements in the manufacture of carbonate 
of soda vy the ammoniacal process described in the specification of letters 
patent granted to the inventor bearing date, 11th December, 1863, No. 
3131, and 18th May, 1872, No. 1525. It relates, First, to the decantation 
of liquids, and ists ina i d ter in which the liquid to 
be d ted is introduced bet n the surface of the liquid already in 
the decanter and the bottom, thus causing the liquid to rise to the sur- 
face before leaving the apparatus, and the deposit to fall to the bottom 
from which it may be removed. Secondly, it relates to apparatus for 
cooling carbonic acid mechanically. The gas is first compressed and 
then passes into extra pump barrels where it expands and acts as a 
motive power until its pressure is reduced sufficiently for it to pass 
into the absorbing column ; by allowing the gas to oxpand, and utilising 
the power produced, the gas is cooled to a very low temperature, Thirdly, 
it relates to the absorber, and consists in giving a certain amount of 
vertical play to the false bottoms by means of guides, or by maintaining 
them in a fixed position by means of a central rod screwed at its upper 
end, so as to allow of their being raised ; also in providing valves open- 
ing inwards to prevent the escape of liquid fromthe column. Fourthly, 
it relates to the vacuum filters for filtering liquids containing bicarbonate 
of soda, and consists in applying to the said-vacuum filters a revolving 

ipe ga with holes or gruoved for the purpose of spreading the 
iquid to be filtered, or for lixiviating uniformly upon the filter, also in 
applying a pump provided with water pistons to create a vacuum by the 
interposition of a reservoir into which the filtered liquid passes. Fifthly, 
it relates to reducing the alkaline force or purity of the soda, 
and consists in the introduction into the filter in the process of 
washing of a solution of salt of a density proportionate to the alkaline 
force or purity of the carbonate of soda it is required to produce, 
Sixthly, it relates to scraping apparatus used in the treatment of bicar- 
bonate or carbonate of , and consists in the use of improved inclined 
scrapers jointed loosely upon an arm, so‘as to be capable of motion upon 
the said arm, and resting by their own weight upon the surface to be 
scraped, Seventhly, it relates to apparatus for the twofold purpose of 
drying the bicarbonate and converting into carbonate, and consists in two 
apparatus, each of which is applicable for drying and also for decompos- 
ing the bicarbonate continuously. In the first a) tus the bicarbonate, 
after being divided, — into a chest in which it is finely pulverised by 
an agitator to which rapid motion is communicated. In the second 
apparatus the bicarbonate is spread upon screens or perforated plates, 
connected together by a distributor, andis acted upon by hot air or gases 
above or below it. Eighthly, it relates to apparatus for reducing the 
density of the brine so as to keep it always at its required density, and 
consists of a vessel in which a float, when the water is too highly satu- 
rated, causes fresh water to flow in and dilute it. Ninthly, it relates to 
a aelf-acting forcing ap’ tus, and consists in a reservoir in which is a 
float which rises with the liquid, enterirg the reservoir, and when at the 
required level, acts to introduce into the reservoir omens air or gas, 
which drives out the said liquid. When the float has sufficiently descended 
the valves close the inlet of compressed air or gas, and admit fresh 
liquid to be o ited in asimilar manner. Tenthly, it relates toa self- 
— weig! hine, and ists of a balance plate held in 
equilibrium by a counterpoise, and ‘ing a second plate jointed to a 
support, so as to turn over when not held in position by a click or catch, 
and which, when the charge in the said joint plate attains the required 
weight, turns over and pours its contents into a hopper. Being released 
from its charge the said plate rights itself again and is held in position 
by its click or catch till the charge again of the required weight to 
cause it to turn over. 
1001. Countina Corns, R. M. Lowneand J. J. Hicks.—Dated 8th March, 1876. 

In connection with the opening through which the coins are passed, 
lever anda train of gearing are used to give motion to a hand or pointer 
as the coins are dropped into the box. 

1002. Leos, J. C. Brown.—Dated 8th March, 1876. 

This consists in connecting an index mechanism with a ‘ Russell” or 
other similar log in such manner that the actual speed of a ship can be 
read off from one dial at any moment, and the distance run during any 
given period of time from another or other dials, 


oe nares Fount Gas Lime, LZ. 7. Wright.—Dated 8th March, 


This invention relates to a process for revivifying foul gas lime, and 
obtaining the volatile products therefrom by distilling the foul lime and 
treating the residue with steam or water. 

1004. Sroprers ror Borris, J. Williams.—Dated 8th March, 1876. 

According to one improvement the inventor forms the stopper of an 
elongated cylindrical shape, of suitable material, 1nd near each end 
thereof he makes en encircling groove somewhat triangular in cross sec- 
tion, and increasing in depth outwardly, that is toward each end of the 
stopper. The ends as thus left he makes of a rounded button or stud 
form or flat, surrounding and enveloping every part of the stopper. He 
places an elastic tube which has to be stretched when placed in tion, 
and it is then distended centrally by the full diameter of the middle - 
tion of the plug, but its elasticity causes its end to contract into 
the circular grooves of the plug, and they thus fall flush with the outer 
periphery of such button-shaped ends ; the stopper then assumes a double 
valve-shaped form somewhat approaching an ellipse. According to a 
second improvement, the stopper is made as above described, but in 
addition it has a hole made through it lengthwise, each end of which is 
countersunk, and through it is a a wooden, glass, or metal rod, on 
each end of which is a small ru dise ball or washer forming a 
valve at each end of the stopper. Stoppers as thus made are double- 
acting, that is, each end will act as a stopper. 


1028. Armour Ptares, J. Yates.—Dated 9th March, 1876. 
This invention consists in so ing and manufacturing steel cast- 


ings of proper strength and ity as to produce blocks or plates suit- 
able 





’ 











for forts (fixed or floating), ships, armour beams, supporte, and other 


purposes now produced by welding, stamping, and rolling wrought iron. 

1006. Reavtatine THE ApMission or Arr to Furnaces, J. Waddington 
and W. Garsvde.—Dated 8th March, 1876. 

This invention relates to the valve which is hinged or swung on axes 


A 





ER Vow. 























. +3 aa 


The object of this is to p a facile means for adjusting 

the height of seats of various kinds, also of tables and desks to suit vary- 

ing requirements. 

1008. Orenie axp CLosinc THE Heaps or Carriaces, J. Offord.—Dated 
March, 1876. 


8th 

The object of this invention is to simplify the construction of the appa- 

ratus used for the opening and the heads of landaus on eter 

and to render it less liable heretofore to work loose and 
rattle, or to become strained, and thus prevent the head closing perfectly. 
1009, Sxarzs, J. A. May.—Dated 8th March, 1876. 

The features of novelty of this invention, as regards ice skates, consist 
in constru such said skates with a double or compound short blade, 
or two blades of one long single blade as heretofore practised, and 
in com a rounded stud fixed at or near the heel of the foot-board in 
a line with centre of the said foot-board. Another feature of novelty 
in ice skates consists in constructing them —or blade, 
combination with two rounded studs fixed to the heel part of the foot- 

And as regards roller or rink skates, the features of novelty 
consist in so constructing thera that the foot-board of the skate shall not 
be required to tilt or cant from side to side to place the rollers in a proper 

ttbn to ater the skate in a curved direction. The feature of novelty 

this invention consists in causing the horizontal side movement of 
the foot-board of the skate upon certain mechanism to operate upon the 
rollers for placing them in proper position for the skate to move in a 
curved direction. 


1010. Uriuisation or Ratran Piru, W. R. Lake.—Dated 8th March, 
1876. 


The object of this invention is to utilise the product known as rattan 
pith as a veneer, and for the construction of carriage bodies for similar 





purposes. 
1011. Reoistertxc anv Stamprne, R. Theiler and M. Theiler.—Dated 9th 

- March, 1876. 

This machine checks the money received for omnibus and other fares, 
or for admissions in a threefold manner, by a single operation on the part of 
the conductor or person iss' the tickets. B depressing one of a series 
of keys corresponding to the different fares cau, a ticket is stamped 
with the figure representing the amount received or charged, and while 
the same operation strikes a bell as many times as there are units in the 
amount received or , it also moves the hands of a register to a 
corresponding figure on adial. Thus one class or description of tickets 
can be used for receipting different fares or charges. 

1012. Scotcn Bowners, 2. Mackie.—Dated 9th March, 1876. 

The features of novelty which constitute this invention are, First, 
knitting or weaving Scotch bonnets, hats, and caps, to any desired = 04 
without seam or joining. S dly, the appli or adaptatiou of the 
Lamb knitting machine provided with comb plates or narrowers, for the 
manufacture of Scotch bonnets, hats, and caps substantially as set forth. 
Thirdly, the application or adaptation of a double stocking frame or its 
equivalent, for the manufacture of Scotch bonnets, hats, and caps, 
substantially as described. 


S08S Guamennate THE Fviow or Liquips, A. Caldwell.—Dated 9th March, 
1876. 
The feature of novelty which titutes this i 











ation is, the arrange- 


. ment and construction of the apparatus substantially as set forth. 


1014. Gas Licutina, 0. Hoeftmann.—Dited 9th March, 1876. 

This invention consists in so adjusting the supply of air tc the burner 
as to give maximum light for a given consumption of gas, which adjust- 
ment of the supply of air is obtained by regulating the size either of the 
orifice where the air inflows to the burner, or of the efflux orifice, or both 

orifices. The regulating of the size of these oritices or of either of 
them may be variously accomplished. but the inventor prefers to adjust a 
diaphragm at the top of the glass or chimney, or chamber in which the 
light burns, so as to regulate as may be necessary the distance of the edges 
of the diaphragm from the edges of the chimney, glass, or chamber, the 

between the edges of the glass chimney or chamber and the edges 
of the diaphragm being the efflux orifice. Or he forms the efflux orifice 
in a diaphragm attachéd at the edges of the chamber in which the light 
burns. Or again he regulates the supply of air inflowing to the burner. 
And he claims as his invention this said regulating of the inflow or out- 
flow of air to the burner, or of both influx and efflux, but he does not 
claim the application of this principle to heating p s, and he claims 
only the regulation of the form of the chamber in which the light burns 
at the inflow and outflow orifices for the air. 


1015. Recisrenine TiL1s, J. Agate.—Dated 9th March, 1876. 

This invention consists in applying to a till drawer a ratchet and paw] 
working a drum, which every time the draw is opened draws a strip of 
paper under a slit, so that shopmen may write thereon successively the 
amounts paid into till, the amounts thus written on the paper checking 
the dealings with the till. 

016. Hair Brusuine Apparatus, F. Collyer.—Dated 9th March, 1876. 

This invention relates to an ar! ement of hair brushing apparatus, 
which may be lied to a chair back and operated by an attendant or by 
the occupant of the chair. 

1017. Rotter Skates, B. Cambridge.—Dated 9th March, 1876. 

This invention refers to an improved arrangement of roller skate, by 
means of which the skater, when using the kate, will merely have to 
turn his foot in the direction in which he desires to go, without any cant- 
ing or tilting of the footstand or stock. 

1018. Reeps, 7. B. Lemonnier and BE. Malheré.—Dated 9th March, 1876. 

This relates to special appliances, by which the reeds in lace machines 
can be opened or closed. 

1019. Ruxk Skates, W. J. Geoghegan.—Dated 9th March, 1876. * 

A to this invention the foot-board has a plate under it acted vy 
springs. low this plate is another plate in which spheres are 
arranged. 


1020. Rotver Skates, B. F. Weatherdon and R. F. Coles.—Dated 9th 
March, 1876. 

This invention consists in producing the curvilinear motion desired in 
roller skating, by giving a rudder-like movement to the axles on which 
the wheels revolve, through the medium of a toggle joint actuated by a 
spike or otherwise taking into the sole of the boot of the skater. 

1021. Umsretias, B. Charageat.--Dated 9th March, 1876. 

This provisional specification refers to a former patent, dated 27th 
March, 1875, No. 1046, and describss the employment of a set of short 
pepe stretches, extending from an additional notch to the ribs 
at about a fourth of their length from the top notch ; aiso attaching the 
stretches to the notches by pins or small rods instead of by wires ; also 
the of the notches ard runners in two pieces, one being the outer 
piece or tube, and the other the notch which screws into the outer piece : 
also giving a slight curve to the ribs throughout their whole length. 
1022. Wasxine Liven, H. J. Haddan.—Dated 9th March, 1876. 

Construction and use of perforated cylinder and perforated centre 
board therein, divided in compartments; the whole worked in a larger 
cylinder supplied with water. 
1028. Waincers, H. J. Haddan.—Dated 9th March, 1876. 

Making and using a rubber roll without any shaft or axle traversing 
said roll. 

1024. Pickers ror Looms, J. H. Scholes and J. Chaffer.—Dated 9th 
March, 1876. 
Box or boss of carriages filled with hide instead of india-rubber or com- 
ee Carriage works on one spindle instead of two. Strap connect- 
arm or pickerstick is not twisted, owing to stud being placed at 
angular ‘tion on carriage. 
1025. Srorrers ror Borries, FE. Brefit and J. Edwards.—Dated 9th 
me nino ep pees 
vention tes to sto; for bottles, to internal sto; , and 
application of the stoppers for valves or taps and like uses, and in 
ae for filling and g the contents of bottles or other 


1026. Boiers, C. H. Holt.—Dated 9th March, 1876. 


relates to horizontal boilers, and to the parallel tubes } has been 


in flues beyond the fire-boxes. Secondly, to vertical boilers, 
and consiets in arranging a series of tubes horizontally in a box or 
chamber, and on eack side thereof a series of vertical tubes. Thirdly, to 
the safety valves used im connection with boilers. Fourthly, to what are 
known as i used in tion with boilers for heating the 
feed-water, and more especially to the means of operating the scrapers for 
removing soot from the water pipes. 

















THE IRON, COAL, 
OF BIRMINGHAM, WOLYV. 
OTHER DISTRICTS. 

(From our own 


throughout South Staffordshire. ~— 
wholly ablank. Heppily the home keeps up, consequent upon 
the necessities Bo y of the builders. By this the leading barfirms 
are still mostly benefited. Shipbuilding requisites are also in 

wing demand, and on railway account a little more is by some 
 sosen being done than was noticeable a few weeks ago. Still the 
demand from that quarter shows a painful falling off upon some 


years back, the railway companies having made v extensive 
arrangements for supplying themselves with iron, and brass 
requisites. 

is—Thursday—afternoon there was much seeking after orders 


by the —— of the finished ironmakers of the second and third 
order ; and to secure them they would have very generally —— 
a shade lower quotations than ruled a fortnight agd. Bi 
merchants were, however, reluctant to order, and there was less 
desire to purchase shown by the local consumers. Throughout the 
t month or six weeks there had been a disposition to buy 
‘orward by home merchants and consumers, but that phase of 
business has now almost altogether disappeared. What may 
result from the war in Turkey is still a most important factor in 
all calculations by buyers and sellers alike. Ironmasters are, upon 
this subject, more hopeful than merchants. They do not fail to 
remember how great was their prosperity during the war in the 
Crimea, when prices were obtained, by not a few, quite as high as 
those which were secured during the two years which followed the 
close of the Franco-German war. 

The beginning of the improvement of trade in America is slightly 
stimulating business with that country hereabouts. Spring steel 
and completed springs are going away less tardily than for some 
months past, and here and there the ship its rep t a fair 

uantity. The trustees of the bridge which is known as the New 
York and Brooklyn Bridge are seeking on this side for no less than 
3400 tons of wire, which is to be of No, 8 size and galvanised. It 
has been a long time since such an application was received in this 
country from United States consumers. ’ 

Whilst, however, this is taking place, it is notable that the 
American manufacturers continue topush their wares into England. 
At this moment American axle frames and a are being freely 
offered in and about the Birmingham and Wolverhampton locali- 
ties, and in a fair number of instances they are not being offered 
without being sold. 

Pig iron sold neither to-day in Birmingham nor yesterday in 
Wolverhampton in other than rare instances, and then only for 
small lots. Most buyers of the hematites of Lancashire and the 
claystone kinds of Cleveland have purchased in excess of require- 
ments, and the arrivals are not going fully into consumption. 
Stocks appear to be growing both on the wharves of the carriers 
and also on the banks of consumers. To this the only exception 
relates to the leading foundries, where the consumption of melting 
iron keeps great. To the 6d. to 9d. reduction at which Middles- 
brough forge iron was offered in this district last week has to be 
added a similar drop announced in Wolverhampton on Wednesday, 
and confirmed in Birmingham to-day. 

Some other qualities of pig iron, on the contrary, are very strong, 
notably South Yorkshire, the makers prohibiting the agents from 
accepting orders below £3 5s. short weight delivered at stations in 
South Staffordshire. Thus the producers hold off firmly for the 
recent rise of half acrown aton. That this firmness is politic 
remains to be seen. For the present it has checked the little ten- 
dency to buy which was being evinced. 

There has been no alteration upon the week in the coal trade. 

Some time ago a notion got abroad that because the Cannock 
Chase colliery-owners had advanced the price of coal 1s. per ton, 
therefore the workmen’s wages had been put up proportionately. 
The truth, however, is that wages have not been raised con- 
sequent upon the rise in fuel. The Cannock Chase agreement 
terminates with Christmas, seeing that the employers have given 
notice to that effect—in the hope, it is understood, of being able to 
include shallow coal within the terms of a new compact. This 
Cannock Chase ment must not be confounded with what is 
known as the Birmingham ae. by which the business 
relations of the coalmasters of the Dudley and Wolverhampton 
districts are regulated. 

What the men in the Dudley and Wolverhampton district are 
doing is to try and convince their masters that the time has come 
for raising the price of fuel from 11s. to 13s. per ton. In this 
attempt they are now joined by the Cannock Chase and the 
Warwickshire miners. The interview they seek with the Coal- 
masters’ Association is not unlikely to be conceded; with what 
result is regarded as uncertain by the market. Leading coal- 
masters, however, stated this afternoon that it was impossible for 
the men’s suggestions to be acted upon. 

The hardware trades of Birmingham and the surrounding dis- 
tricts continue to be much di by the Turkish war. Great 
caution is manifested in the execution of nearly all foreign orders 
received this week, on account of the prevalent uncertainty. 
Orders that are being received from some parts of South America, 
are, when the money is not sent in advance of execution, in not 
a few instances simply put on one side by merchants, for they do 
not think it politic to au with them while the country in which 
- originate is disturbed by civil war. As to the home trade, mill 
and forge castings and hinery are very slack, and a much 
better state of things is, it is feared, a long way off ; but those 
engineering yards where heavy gasworks requisites and columns for 
carrying floors and roofs are constructed, are fully employed. An 
improved state of things is manifest as to the smaller sections of 
girders, but orders of magnitude for bridges are obtained by dis- 
tricts in which the iron required in their construction can be 
bought for less money than is the case in South Staffordshire. 

It has just been learned that hardwares and other English 
exports sent out to the state of Antigua have been detained by the 
Custom House authorities at Saranilla, — order from the 
Government of Columbia ; and there is fear that the property may 
be sold and the money appropriated. 

An important meeting is to be held in Birmingham. At the 
last half-yearly meeting of the Chamber of Commerce, some of 
the mem! that a meeting of merchants, manufac- 
turers, and others should be convened to consider the depressed 
state of trade. That suggestion has just been brought prominently 
before a monthly meeting of the Council of the Chamber, and it 
resolved that a meeting of th 








e kind sketched should be 
held at an early day. The object of the conference is not, how 
ever, to be confined to considering the bad state of trade; the 
relations existing between employers and employed will be investi- 
eee That a time of war is one of ity to leading Birming- 

am industries we all know; but that it tends to the advantage of 
the bulk of the industries there may be great question, 








For delivery into the Manchester district the quotations for 
Lancashire pig iron remain firm at 56s. to 57s. per ton for No. 3 
foundry, and bbs. r ton for No. 4 forge. . 
In Lincolnshire iron there is still no material change. Makers, 
owing to the present small production, are rage Taped little in 
this district, and quotations nominally remain at re ton 
for No. 3 foundry, and 57s. to 57s. 6d. per ton for No, 4 forge, 
less the usual 24 per cent. delivered into the Manchester district. 
For Middlesbrough iron delivered here the av quotations 
are about 54s, 3d. to 54s. 9d. per ton for No. 3 foundry, although 
in some cases more than this is being asked—53s. 3d. for No, 4 


finished iron trade the position of makers continues to 
show some improvement, and most of the principal forge Aca 
ae in this district are now tolerably well supplied with orders 
‘or the remainder of the present year. The quotations for bars 
delivered into the Manchester district range from £6 15s. to £7 per 
ton according to qualities, and local made hoops are quoted at 
about £7 10s. per ton delivered. 

In the coal trade, although the market is generally steady so far 
as prices are concerned, there is not quite so much doing, the 
recent mildness of the weather having caused a check to the 
demand, the effects of which are still being felt. House coal 
except in the very best qualities, such as good Arley and 
Pemberton four-feet, is not moving off quite so freely as it 
was, and in the Manchester district small quantities have 
pags! my down into stock during the tt week. Common coals 
are also dull, the demand for forge qualities being still exceedingly 
limited, in consequence of the continued depression in the local iron 
trade, more than half of the Lancashire furnaces a at present 
out of blast. The production of engine classes o' 
continues in excess of the demand, and both burgy and 
slack are becoming rather a drug in the market, 
proprietors in many cases being compelled either to 
or to force sales by making some small concession to consumers. 
The average pit prices in the Wigan district may be given about as 
under :—Good Arley, 10s. 6d. to 11s. per ton ; Pemberton four- 
feet, 9s. per ton, with perhaps 6d. per ton being obtained in some 
quarters for the best sorts; the first and second qualities of 
common coal, 7s. 6d. to 8s. and 8s. 6d. per ton; inferior do., 6s. 6d. 
to 7s.; burgy, 5s. to6s.; and slack, 3s. 6d. to 4s. perton. In gas coal 
there is but little doing beyond what is required for deliveries in 
contracts entered into a month or so back. The shipping trade 
shows no material change ; a fair coasting business is being done in 
best coal, but common coal is difficult to sell, and the export 
demand is exceedingly small. 

For coke there is a fair inquiry, but makers are not so busy as 
they might be. 

Acting on the recommendation of the Miners’ National Associa- 
tion, the various local miners’ associations throughout Lancashire 
and Cheshire have decided to form themselves into one central 
union for the two ties in ction with the National 
Association. Various preliminary meetings have been held during 
the “ee month or so to take the matter into consideration, and this 
week a final conference of delegates from all the districts has been 
held in Manchester, to place the new union on a definite footing 
by framing the necessary rules and electing officers. The confer- 
ence, which has been under the presidency of Mr. Wm. Wildman, 
of Ashton, has extended over three days, and there have been about 
140 delegates present, but their proceedings have been private. I 
understand, however, that the new association, which is to bear 
the name of the Lancashire and Cheshire Miners’ Union, is to come 
into operation on and after the 1st of next month, and it will not 
only undertake to support the members in trade matters, but will 
also embrace a funeral benefit fund. 

Incidentally in connection with the members of the Association 
of Mechanical Engineers in Manchester, this week Sir Joseph 
Whitworth took the opportunity of bringing under the notice of 
the members a specimen of one of the flat-headed shells, experi- 
ments with which had been held in France in May last, as the 
Government here had declined to allow them to take B er with 
the 35-ton gun at Shoeburyness. This shot, Sir Joseph tworth 
explained, was made of fluid eo steel and weighed 750 lb.; 
the maximum diameter was 11°92in., and its minimum diameter 
10°92in., so as to allow ‘08 per inch for windage ; it would contain 
a bursting charge of 22 lb. of powder, and was constructed with a 
flat head, use this, he claimed, was the best form for penetrating 
armour-plates when struck at considerable angles, and was the only 
form which would go straight through water or penetrate below the 
water line. In the - gy alluded to the shell had been fired 
without the bursting charge, in order to prove its power of penctra- 
tion, and it had penetrated 10in. of iron armour and 12in. of oak 
backing, and one of the rounded edges of the hexagon of the 
shell had been polished to show the perfect soundness of the metal 
after the experiment. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE a week has been productive of very littie change, almost 
every branch remaining in a quiet condition. The effect of the 
continued uncertainty of political affairs in the Fast is still highly 
prejudicial to the p: of the leading industries here, as else- 
where, merchants and others being quite out of the field until 
something definite shall be determined upon. The European 
Government buyers are also ——_ from making large purchases 
of any sort, it being considered likely that if war should become 
— like a matter of certainty, they would even abstain from 

ering armour-plates in order to await the results of the great 
duel between modern ordnance and modern armour. the mean- 
time the armour-plate shops and mills are fairly busy in completing 
work for our own Admiralty, their productive powers being, if 
anything, in advance of the capabilities of the arsenals and dock- 
yards to deal with. Considerable lets of 6in. plates and other sizes 
up to 12in. are being sent off just row, a fine plate of the latter 
thickness weighing thirty tons hav'ng been rolled at the Atlas 
Works last week. At this establishnent a section of the 26in. 
plate rolled some weeks back has beer polished and placed in the 
— to the offices, in common with other wok specimens 

me . 

The steel vail business here ate iregular. Some of the local 
mills are doing an aj usiness, but the profit secured 


pparently good 
is said to be rather ame ve it beng considered somewhat 


difficult to ‘make much” out steel rails at little care 
over £7 per ton. At one of the largest vorks all the orders 
have been worked off, and the men in the mill have received notices 
to leave on Saturday. 

I regret to have to record the death, whic 1 occurred on Saturday 
last, of Mr. Matthew Chambers, who was long the manager of the 
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ironwork department of Newton, Chambers, and Co.’s Thorncliffe 
Tronworks, and who has superintended the erection of many of 
the in Germany, Russia, and other countries, 
He had only just returned home from Nova Scotia. 


In pig iron and there is no quotable change, and no 
mat alteration from the previous fairly steady demand. In 
tthe file trade there is a moderate amount of work, some of which 


a reduction in prices. This 
been made by some 


the manufacturers ig, oo 
the cheaper rates at which they can now buy steel and fuel. 
fall in steel has not been very marked, but on an average it is 

robably #d. to 1d. per lb. cheaper than it was three years ago. 
ile prices are, however, cut very fine, the discounts ranging up to 
as much as 55 per cent. from the list. 

At one, at least, of the —— ironworks of this town there is 
avery steady output of -plates for local and general use. 
Those plates are branded and have long enjoyed a high reputation 
amongst the boiler makers of the district and others who have been 
accustomed to make use of them. Prices are steady. At a meet- 
ing of the creditors of Mr. R. M. Carter, lately one of the members 
for on business as a cloth merchant’and coal dealer, 
liabilities were shown to be £29,765 and the assets £5517. Amongst 
the items were tees for the Blakeley Hall Colliery Company 
for £1067 10s., for the Tipton Green Colliery Company, £12,140; 
for the Oakham Colliery Company, £2850; Roundhay Park Collie 
Company, £500; and Tipton and Moal Colliery Company (Limited) 
put down at £100, but might be £30,000. It was ultimately deter- 
mined to wind up the estate by liquidation. At the meeting of the 
creditors of Mr. John Brammall, of Sheffield and Middlesbrough, 
the liabilities were set down at £61,090, with assets of rather doubt- 
ful value. In this case also the meeting resolved to adopt liquida- 
tion. 

The Highfield Steel Works at Lower Heeley were offered for 
sale by auction on Tuesday, the auctioneer suggesting the sum of 
£15, as the first bid. Only half this amount was offered, how- 
ever, and the property was withdrawn. 

The subject of American competition in hardware goods and 
tools, especially in some of our colonies, has received a revived 
interest owing to the emphatic newspaper comments on both sides 
the Atlantic on the recent reply of Lord Carnarvon to the letters 
from Sheffield asking for retaliatory duties. The New York Jron 
Age of October 12th has a long article on the subject, in the course 
of which are quoted extracts from several British journals admit- 
ting the severity of American competition in many classes of goods. 
The Iron Age, writing from a telegram, reasons that it is not 
** retaliation ” which the Britishers want, but protection, pure and 
simple. It makes one or two statements which are certainly 
worthy of the most thoughtful and careful consideration at the 
hands of our manufacturers. It says:—‘‘ The loss of the American 
market which followed the imposition of the tariff in 1861 
was a severe blow to the pro-perity of the leading Shef- 
field industries; but the colonial markets remained, and 
to the development of these every energy was directed. 
When protection had borne its legitimate fruit in this country in 
extending and diversifying our industries and developing our skill 
and resources, and we began to make goods at prices which, con- 
sidering their excellent quality and finish, admitted of their 
exportation to foreign markets, the attention of our manufacturers 
was directed to the British colonies as inviting fields for the display 
of enterprise. The early ventures in these directions were 
attended with penparan 12 | results, and before the Sheffield 
manufacturers were aware of what was gcing on, our axes, hatchets, 
saws, hammers, cutting tools of all kinds, and many other of our 
munufactures of iron and steel had gained a foothold in the 
colonial markets, from which no pressure of competition could 
dislodge them. The effects of this enterprise were first felt in the 
falling off in orders from Canada and the maritime provinces of 
the Dominion. This was followed by a falling off in orders from 
Australia and New Zealand in these markets the best 
trade calls for American goods, which are preferred because 
they are lighter, of better s ape and finish, and more ‘handy’” 

The Iron Age and the New York Journal of Commerce, besides 
other publications, dwell upon the statement at some length, and 
deduce conclusions therefrom of a most flattering kind. e Tron 
Age is charitable enough to concede that the Sheffield manufac- 
turers have no fear of being driven out of the home markets by 
American products, but it alleges that in our collieries we have 
little chance of success. This fact, in a modified degree, is being 
felt by our manufacturers, and they will do well not ta let the 
lesson it inculcates go unheeded, although, at the same time, they 
need not seek to return to a system of protection. 

A Leeds newspaper reports that for the year ending June 30th, 
1876, the Corporation gas works of that town made a net profit of 
about £22,000. In addition to that sum £ have been spent in 
renewals of works, £9000 have been added to the sinking fund, thus 
making the total profit of the year about £36,000. From July 1st 
the price of gas has been lowered from 3s. 9d. to 3s, 3d. per 1000ft. 
In consequence of this prosperous state of things the town council 
have resolved to seek parliamentary powers for extending the gas 
works ata cost of £300,000, besides enlarging the Eccup reservoir, 
wid-ning a large number of streets, and effecting a number of sani- 
tary improvements at a great total cost. 

The process of doubling the South Yorkshire line of the Man- 
chester, Sheffield, and Lincolnshire Railway having now been com- 
pleted, the new rails will be used for traffic on and after Sund«y 
next, October 29th. 

Several wages disputes exist in the district, although none are on 
a very important scale. At Sheffield, the whole of the railway 
spring-fitters still remain locked out, and no effort appears to have 
been made to effect asettlement. At Belper the large nail makers 
—common nails—are out on strike inst a proposal to reduce 
their rate of payment, which is by weight, to the extent of 3d. per 
torn. These men earn 12s. to 18s. per week. There have been 
frequent disputes in the trade, which is in consequence ually 
leaving the town. At the Kilburn Colliery, De ire, the 
miners have sent in a d d for an i of 3d. per ton, and 
certain alterations in the mode of weighing the coals; both of 
which requests the proprietors decline to accede to, in consequence 
of which a strike isimminent. At Hoybergh Hall colliery a dispute 
has arisen as to wedging prices, but has been referred to arbitra- 
tion. The men have, however, refused to abide the award of the 
three arbitrators, to whom the matter has been referred. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

So far as the pig iron trade of the North of England is con- 
cerned, there has been a decidedly better tone pervading the 
pres markets at Middlesbrough for the last few weeks, but now 
that the requirements of shippers appear to be toleradly well —- 
plied this improvement has received acheck. It is very uncertain 
at the present moment how the course of trade will run in the 
immediate future, there having been very little business done this 
week, and things generally assuming the appearance of a transi- 


tional condition, which may at any time take a very decided 
cha for the better or for the worse. At Tuesday’s market, 
G.M.B. iron realised the following prices: No. 1, ; No. 3, 


46s, 6d.; No. 4 foundry, 44s. 6d.; and grey forge, 43s. 6d. per 
ton, less one {per cent. commission and f.o.b. in the Tees, 
Some merchants who made speculative purchases at the 
lower rates of a few weeks ago were to find custom- 
ers for iron which few of them, in all probability, can afford 
to hold ; but the prevailing o inion of buyers seemed to be that 
once the demands made by the forei vs had been sup- 

lied, we should witness a cessation of acti ty leading to a still 


‘urther reduction of prices. How far this view is likely to 
justified by events, remains, of course, a problem which cannot be 
solved except by lapse of time. 

There is rather a better inquiry for plates and merchant iron 


be | last year. Since the 





generally, but rails are far from finding a wider area of consump- 
tion. Most of the principal rail mills of the Cleveland district are 
still idle, and the deplorable condition of this booed important 
branch of the North of England finished iron trade is indicated b 
the fact that the total shipments of rails from Middlesbroug 
during the last ten months are only a trifle over 400 tons, while 
from Newcastle for the same period the shipments have not 
exceeded 1000 tons, and from the Hartlepools they have only been 
a little oyer 4000 tons ; the total a ey from the three principal 
of Cleveland being thus only about 9000 tons, or counidieast} 
ess than the shipments of rails from Newport in Wales for any one 
of the last four months. The fact is that the Welsh houses have 
become completely the masters of the situation, so far as the iron 
rail trade of this country is concerned, and not until their wants 
are satisfied, and they begin to quote higher rates, can the Cleve- 
land manufacturers secure the pickings that are left. Some orders 
will of course come to the Cleveland district as a matter of prefer- 
ence, rdless of price, and this is the case with the iron rails 
required for the North-Eastern Riilway Company ; but in open 
competition Wales has proved its undoubted ability to quote lower 
terms than any other district can approach. 

In the plate trade the improvement noted a few weeks ago has 
been fully maintained. Most of the plate-making firms in the 
North of Eng'and, and especially the Consett Iron Company, the 
Skerne Iron Company, and Fox, Head, and Company, have a good 
deal of work on hand, and better hopes are generally entertained 
as to the future, on account of the greater activity manifest among 
shipbuilders. 

I mentioned last week that a good deal of dissatisfaction was 
expressed by certain shareholders as to the minner in which 
the affairs of the Darlington Iron Company are conducted, and 
that a requisition was being got up, asking the directors to call 
an early meeting of the shareholders to consider the various 
matters involved in the question of 4 t. Since then a 
small number of shareholders have met at Darlington, and 
appointed a committee to take further steps in the matter. The 
real object uf the promoters of this agitation is, I believe, to 
expel from the directorate the three gentlemen—Thomas Vaughan, 
chairman of the company ; George Neasham, and Captain Swan— 
who have unfortunately become bankrupt; but I believe that by 
the articles of association these gentlemen cease to be directors in 
the ordinary course without any special resolution or action other- 
wise on the matter. Being exclusively engaged in the rail trade 
the works of the Darlington Iron Company have necessarily parti- 
cipited to a large extent in the ‘serious depression that has over- 
re that industry, and the shares which are nominally £20 each, 
with £10 paid, and a further call of £2 10s. pending, have recently 
been quoted at £9 to £10 discount. 

A meeting of the separate creditors of Mr. Thomas Vaughan 
was held last Thursday afternoon, in London; Mr, M’Kie read the 
following as the statement of affairs :— 





£ s. d. 
Debts unsecured .. 7,997 16 IL 
», fully secured... 


"* gi79,737 “i 2 








Securities ee 179,727 17 2 
Debts partly secured .. 7,615 6 0 
Securities ve Neo es 2,424 12 LL 





5,190 13 1 

Other liabilities .. eo - 115,368 0 0 
Liabilities on bills .. ee ee 2,373 0 0 
£130,931 10 0 


It was resolved to liquidate the estate by arrangement and not in 
bankruptcy. 

The coal trade is very backward so far as the manufacturing coal 
and coke is concerned, nearly one-third of the coke ovens in the 
county of Durham being now out of use, while many collieries con- 
tinue to work short time. The shipping trade, however, is very 
animated, and keeps up the demand for steam and households. 
It is rather a singular fact that despite the extreme depression that 
has lately prevailed, the shipments of coal from the principal ports 
on the north-east coast have been considerably in excess of the first 
nine months of either of the last two years. 

The mineral traffic on the North-Eastern Railway continues to 
show considerable fluctuation, but it is not a little curious that for 
the past few weeks, the receipts from this source have on the 
average been in excess of the corresponding period of 1875. For 


last week alone the mineral traffic receipts of the North-Eastern | 


Railway show an increase of £1207, as compared with the same 
week in 1875. 

A meeting of the board of arbitration in the North of England 
iron trade was held at Darlington on Monday last, to consider the 
claim made by the owners of the Moor Ironworks for upwards of 

on t of the defectioa of the operative members of the 
board in their —: A letter was read from the men who have 
caused all the trouble, expressing 
and asking to be reinstated as bers of the board. It is now 
expected that the difficulty will be got over amicably, and without 
much further trouble, while there is much ground for believing 
that it will be some time before we again see a similar case of revolt. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A RATHER better tone has pervaded the iron market during the 
past week, and more business has been transacted, but in order t» 
secure this a slight re-arrang t of quotations has had to be 
made. Warrants have, on the whole, been selling at rates some- 
what above those of the previous week, but on the other hand, 
several makers have allowed their brands to drop from 6d. to 1s. 





the manufactured iron trade, and in these dull times it is gratifying 
to be able to report that certainly in no case is the business now 
Jee . Everywhere improvement is looked for, and more or 
less ardently expected. The ye of iron manufactures from 
the Clyde week embraced £4720 worth of machinery, £2500 
£2000 wrought iron, £3000 galvanised iron, £1200 nails, 
and laneous. 

The coal trade in the West of Scotland is assuming » much brisker 
aspect than it wore throughout the summer months, In both home 
and foreign consumption there is a good inquiry for household and 
steam coals, the orders for the latter being heavier than usual. 
Quotations are steady at the following figures :—Household coals, 
f.o.b., per ton, 83 6d. to 11s. ; steam, 9s. to 103. 9d.; splint, 8s. to 8s, 
9d.; Wishaw main, 7s. to 7s. Sd.; and smithy, 13s. 61. to 14s. In 
the eastern mining counties there is also a good shipping demand, 
but the home trade is backward, and prices are yet kept down to 
the smallest point. From the pits the output is large, and as it is 
feared there will be less inquiry for foreign supplies next month, — 
short time will in all likelihood have to be resorted to, at least in 
* number of cases, There is no dispute pending among the 

ners. 

The Fife Coal Company have resolved to open up a new field in 
the vicinity of Leven, in addition to their extensive works at 
Blairadam and Kelty, and they expect to obtain an excellent 
quality of Parrot coal. It is also arranged to proceed at once with 
the construction of a dock at Leven, which will facilitate the 
shipment of the mineral. 

large portion of the shipbuilding works of Messrs. Lobnitz, 
Coulborn, and Co , at Renfrew, has been destroyed by fire. The 
damage is estimated at £20,000. 








WALES AND ADJOINING COUNTIES. 
; (From our own Correspondent.) 

THE rumours of war have had the effect not only of stiffening 
prices but of increasing sale, and at Cardiff this week the best 
steam coals were in fu!l demand, and buyers were willing to enter 
into any contract at market prices. I saw one contract effected for 
10,000 tons at 9s 3d., f.o.b., extending over the twelve months, 
The coal was of the best sample, and the bargain concluded may 
be deemed a good one on the side of the buyer. In the event of 
war therecan be no question but that prices would go up several 
shillings a ton the first week. 

The sliding scale committee of the South Wales conciliation 
meeting was held at Cardiff on Tuesday, when the report was 
handed in from the accountant showing the average selling price 
of the three groups of coal during the past six months at Cardiff, 
Swansea, and Newport, f.o.b, The prices respeciively were as 
follows : Group No. 1, steam coal, 10s. 3d.; No. 2, Mynydyslwyn 
and Tillery, 10s. 4d.; No. 3, Rhondda No. 3, 10s, 

This was the report handed in by Messrs, John Ruth and Co., 
accountants, and the committee, after due deliberation, came to 
the resolution that the minimum standard of wages must continue 
until the end of December, 1876. This was signed by Messrs. 
Davies, Lewis, Menelaus, Smith, and Cartwright on the part of 
the masters, and by Messrs. Abraham, Halliday, Milchard, Morgan, 
and Prosser on the part of the men. 

The total export of coal from the Welsh ports was slightly in 
excess of 110,000 tons, and from each of the ports the total may 

classed as a fair average. France and the Mediterranean ports, 
with East and West Indies, Port Natal, and Spain are conspicuous 
on the weeck’s list for large cargoes. 

Very little manufactured iron was sent off last weeek. The 





regret for what they had done, | 


total quantity was 1783 tons from Cardiff, and 800 from Newport. 
The destination of the iron was chiefly to Rotterdam, Oporto, 
Konigsberg and Port Natal. 

No improvement whatever has taken place in the rail trade, and 
the most that can be said is, that of the small moving orders for 
renewals of foreign requirement the Dowlais, Ebbw Vale, Tredegar, 
and Rhymney Company get a share, just sufficient to keep up a 
tolerable semblance of aetivity. 

Landore, Panteg, and the Treforrest Iron and Steel Company, 
are moderately off for orders, and at some of the tin-plate works, 
principally those in the neigbourhood of Swansea, a little extra 
demand from France has given a slight improvement in that direc- 
tion, though it has not extended so far as to improve either price 
or wages, 

Patent fuel continues in a good state, and the requirements keep 
each firm busy. Last week nearly 2000 tons were sent from 
| Cardiff, and about the same from Swansea. 

_An accident, resulting seriously to three men, at Mr. Fowler’s 
pit, Pontypridd, will, it is expected, lead to close inspection. The 
cause attributed is blasting in the colliery by one of the men, but 
whether it was negligent work or a blower which caused the 
explosion remains to be seen. 

The great strike at Llanelly continues, and an effort on the part 
of the firm of Neville and Co., and a section of the men, to bring 
about an arrangement, has been unsuccessful. The other great 
labour difficulty, the Taff Vale, is just in the same condition. 
Some of the men have returned, but there is a rumour that the 
Engineers’ Society will find work elsewhere for the strikers, so 
that the strike will simply disappear naturally. 

As an illustration of the great struggle now taking place between 
coalowners, I note that one large solver company have entered 
into the local trade, and offer to supply quantities as low as three 
tons at market prices. This is shifting the field of competitio 
which hitherto has been confined to the ports and the Coa 
Exchange. 
| Railway enterprise is afoot in Monmouthshire. The latest effort 
| is to get a railway from Pontailas. to Monmouth, linking in with 
the Great Western system. The matter has been taken up in- 





perton. The manufacture of pig iron goes on without abat t, 
and stocks are being continually added to. The quantity of pigs 
under warrant in Messrs, Connal and Co.’s stores, in Glasgow, 
now amounts to rather over 95,000 tons, and about 200 tons are 
being sent in daily. y 
The warrant market cannot be said to have been active, but yet 
there was a manifest improvement over the feeling of declension 
by which the previous week’s transactions were marked. On 
Friday morning ‘an advance of 3d. was obtained, business being 
done at 56s. 74d. to 56s. 9J. one month, and 563. 74d. cash. 
Holders gave way to the extent of 14d. in the afternoon, at which 
there was some business, but before the close sellers showed 
ter firmness, Monday’s market opened with holders making a 
rm stand for a further increase, but only a few small lots were 

i of at about half their extra deman's, Business was done 

in the afternoon at 56s. 74d. cash and 56s. 9d. one month. A quiet 
business was done on Tuesday at 56s. 6d. cash and 56s, 74d. month 
open. On Wednesday there was a slight improvement in prices, 
and in the forenoon 560 tons were done at 563. 74d. cash. 
The market was firm at the close, buyers 56s. 7441., sellers 56s. 9d. 
To-day (Thursday) is a general holiday, and there is consequently 
no market, 

For makers’ iron the demand has been quiet, and in some cases 
ices have been reduced 6d. to 1s. per ton. CGartsherrie, No. 1, 
lined 1s. ; No. 3, 6d.; Coltness, Nos. 1 and 3, 6d.; Cambroe, 

No. 3, 6d.; Monkland, No. 1, 6d. een Nos. 1 and 3, 6d.; 
Eglinton, Nos. 1 and 3, 1s,; Dalmellington, Nos. 1 and 3, 1s, 
Others without c . 

The shipments of pig iron from Scotch ports for the week ending 
the 21st fost. amounted to 10,278 tons, showing an increase of 
2170 as compared with those of the corresponding week of 1875. 

The im of Middlesbrough pigs at Grangemouth for the week 
were 4179 tons, being 1909 over those of the corresponding week of 
inning of the year these imports amount 
in the aggregate to 177,677 tons, or 56,633 more than at the same 
date last year. 

A good steady business is being done in most of the branches of 


tially, and prospects appear to promise well. 

A fine steam-tug was launched from Gunn’s shipyard, Cardiff, 
last week. It is intended for Yarmouth, and is a very good speci- 
men of what can be achieved at a Welsh port. 








PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should b® 
borne in mind that in many cases makers are pre to quote different 
terms for special contracts. It is obviously im: ible to specify there cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ ietters, 


PIG IRON AND PUDDLED BARS, 


ScorLanD— £2 8. d. £6. 4. 
G@.m.b.—No. 1.. e¢ « 218 0] Glengarnock—No.1 .. 3 4 0 
No. co of 216 0 No.8 «. 217 6 
Gartsherrie—No.1 .. 8 5 6| Eglinton—No.1l .. .. 217 6 
No. 8 ee 217 0 No.8 .. o 215 6 
Coltness.—No.1 .. «. 219 6| Dalmellington—No.1.. 217 6 
No. oo of 217 6 No.8... 215 6 
Gameneiee-ea ee 73 6 At 
0. oe 0 
Langloan—No.1.. «. 8 6 0) Dover issclected "310 0 
Carnbroe—No.1.. .. 3 00 At Grangemouth. 
No.8 .2 of 216 6 Shotte—No.1.. .. os 5 6 
Monkland—No.1.. .. 218 0 No. 3.0 oc a 218 @ 
No.8 .. o 216 0 At Leith. 
ess pa ee ae 
Clyde & Quarter—No.i 3 0 0 No.§ ss oo 214 6 
The above at Coan? 1? 8 At Bo'ness, 
above ai Ww, CLEVELAND—Prices at works— 
deliverable alon f WA Linen Sen pdavee Oe ® 
Govan—No. 1... o 218 0| ROR er ae we oe oe 8 7° 
BB nei, oe 3S) a ie, a ee 8 
* No. 4, forge .. of « 2 8 Q 
Calder—No.1.. «2 o 8 6 0 Mot oo ce ee os 2 ZO 
No.8... of «. 218 0 White co ee oe of 2 2 6 
At Port Dundas. Thornaby +. «+ «os o 216 6 
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THE LOAN COLLECTION AT SOUTH 
KENSINGTON. 
LIGHTHOUSES AND MARINE SIGNALS. 
A No. II. 

The Act the 4th of Anne, cap. 20, which empowered the 
construction of the Eddystone lighthouse, had really created 
a family property in its tolls, and those who represented this 
lost no time in attempting its reconstruction. They madea 
still more sin selection than had been done before, 
and entrusted the work to a Mr. Rudyerd, a silk mercer 
on Ludgate-hill, without previous experience in the execu- 
tion of any work, but a man undoubtedly of consider- 
able natural mechanical abilities, as may be gathered from 
the curious antecedents of himself and his family, which 
are to be found in Smeaton’s book. The selection is a 
noteworthy indication of the generally back ward state of the 
higher class of men engaged in mechanical practice at this 
period in England. Rudyerd, however, proved himself a 
man of more sound judgment in his design than his = 
decessor. his tower was of timber staves, nearly whole 
balks in size, secured together by internal hoops and screw 
or rag bolts. It was cylindro-conic in form, 24ft. in 
diameter at base, and rising to a mean height of 67ft. at 
the level of the lantern gallery. The lantern was of wood, 
glazed with small-sized panes, and the light consisted of 
tallow candles, Many interesting particulars as to the 
details of construction are given by Smeaton, for which 
we must refer to his book. The whole scructure was 


secured to the rock by numerous “ branches,” <.e., flat | dim 


lewis bolts let into the rock and spiked to the bottom of 
the staves. The lightkeeper’s kitchen, below the lantern, 
had a funnel of sheet iron or copper, taking the smoke, &c., 
from the fireplace in that room, which ascended through 
the lantern and its covering cupola of wood covered 
with lead. This work stood safe inst the elements 
from the time of its completion, in 1709, until 1755, when 
it was totally destroyed by fire. The wooden lantern and 
cupola, begrimed by the tallow soot, and desiccated by the 
heat of the candles during many years, was fired in some 
unknown way, most probably, as Smeaton conjectures, by 
fire escaping from holes corroded through the smoke funnel 
within thelantern—or, as isquite aslikely, heated sufficiently 
to fire the cupola by the ignition of accumulated coal soot 
within it—was found to be alight, and all the means at the 
disposal of the lightkeepers were insufficient to extinguish 
the flames, whic ually crept downwards until the 
men, before their Csoiate rescue, had been driven to 
take refuge in a miserable hole upon the rock from the 
po rim and falling timbers. 

It was fortunately low water, and though the tide had 
begun to rise, they were rescued, before it overwhelmed 
them, by asloop of war from Plymouth,whence the confla- 

ation had been seen, An insiance perhaps unparalleled 
for its singularity in the annals of human suffering marked 
the event. One of the lightkeepers who was in the gallery 
soon after the commencement of the fire, and trying ar 
to extinguish it by throwing up water 12ft. above his head, 
received a sudden cascade of melted lead over his head and 
face and shoulders from the top of the burning cupola. 
He was brought to Plymouth, placed under surgical care, 
and remedies applied for the external burns, but the man 
himself steadily declared that while looking up with his 
mouth open some of the melted lead had gone down his 
throat, and that unless that could be removed his case was 
hopeless. His tale was utterly discredited as cont to 
all probability, but after a few days the man died, and an 
irregular-shaped piece of lead was found in his stomach 
weighing upwards of seven ounces, and which, we believe, 
is still preserved in one of our great surgical museums—a 
memorable instance of the adage that there is a learned 
though vulgar incredulity as well as a credulous vulgar. 
The lighthouse was now once more to be rebuilt, and with 
more wit than they had shown upon previous occasions, 
the owners of the ig mA applied to Lord Macclesfield, 
then President of the Royal Society of London, to suggest 
to them a suitable constructor. Smeaton was well known 
by his many contributions to the society, the president at 
once recommended him as the most suitable person, and 
he was soon after formally appointed to design and direct 
the new construction. From his appointment dates a new 
creation in che construction of lighthouse towers—one 
which with little variation has been followed by every 
Prong pec lighthouse engineer. Smeaton had before 
him the advantage of the diverse disastrous experiences of 
his two predecessors. From the first he saw that rounded 
forms offering the least surface and hold for the action of 
wind and wave, and disencumbered of all needless or out- 
lying appendages, were a prime condition of stability; from 
the second he argued that no combustible material was 
suitable for the fabric. His own sound judgment taught 
him that the heavier the material the better would the 
structure resist the momentum of the waves. He there- 
fore chose stone for the material, but he trusted not to the 
weight alone of heavy ashlar masonry as ordinarily laid in 
courses, but so formed each block of stone and every course 
that the whole of the integrant parts were dovetailed and 
dowelled together, so that when laid thoroughly solid in 
Pozzuolano mortar the whole edifice became to a great 
extent as though a monolith hewn from a single natural 
mass of ite. He even carried his principle of unitin 
block to block still farther. The surface of the rock whic 
forms the base of the edifice sloped eleven or twelve feet in 
the width of the latter. A mind more commonplace would 
probably have got rid of this difficulty by cutting a 
cylindrical hole equal in diameter to the base of his tower 
down to the level of the lowest point of the slope, and 
filling up the whole cavity with his dovetailed masonry. 
Smeaton did better. He cut the sloping surface into 
successive horizontal steps, into the level surfaces of 
which he cut wedge-shaped dovetail channels, and com- 
mencing his masonry upon the lowest step, so adapted the 
forms of his blocks that they should enter these cavities and 
become dovetailed, not only to each other, but to the natural 
rock on which they stood, thus adding to the resistance given 
by mere mass upon which he mainly relied for resistance to 
external forces, the mechanical hold afforded by dovetail- 





ing the whole edifice to its base. The external form chosen 
by Smeaton for his stone tower was that of a solid, circular 
in all horizontal sections, and generated by a parabolic 
zurve rotated round a vertical axis, the diameter at the 
base being about 25ft., that at the top beneath the gallery 
cornice, whose form was judiciously chosen to spread away 
from the lantern any solid seas that  K reach it, being 
15ft., and the mean height to the top of the cornice 65ft. 
We must pass over all details of this most original struc- 
ture, and once more refer for them to the ee 
of Smeaton’s great book. Nothing can be more beautiful 
to the eye, nor mechanically satisfactory to the mind, than 
the form of the em they thus chosen by Smeaton, com- 
bining as it does the broadest possible base and the largest 
possible mass, with a minimum exposed surface and every- 
where such as best to elude direct impact from the waves 
or horizontal pressure of the wind. Smeaton undoubtedly 
arrivea at the form he adopted from these abstract 
mechanical principles, and it is curious to remark how 
loose and inconclusive is some of the reasoning by which 
he traces his own admirable choice to certain resemblances 
to the form of the bole of an aged oak, there being but. 
little real analogy between the forces to which the tower 
and the tree are respectively exposed, and the nature of 
the resistances which the rigid hollow tower opposes to 
wave impact and that which the highly elastic, tough, and 
comparatively light timber — to the steady pressure 
of the wind upon the tree. This form, slightly modified 
by judgment or sometimes by caprice in varying the 
ensions, or its being made more or less hollow-sided or 
taper, has, like the internal structure of Smeaton’s tower, 
been copied by all his successors, as may be seen by ex- 
amining the models of several other towers exhibited. The 
most noteworthy improvement which has been since made 


MAP OF UPPER 
WHITE NILE, 


With recent Notes and 
Additions, 


H\I By Cor. Gorpon. 


Grab Shambe 


Sedden 
Korrls 
Moogie 





a ALBE, 
NYANZ 

700 feet 

sea level 


nf wt ie) Mtosas 


Scale of Miles 
20100 50 100 150 
re . ne n ri 





a 


— Smeaton’s system of lighthouse masonry was that 
opted by Mr. Robert Stevenson in the Bell Rock light- 
house, off the Scottish coast, which was completed in the 
ow 1810. In this tower, whose height is about 108tt., 
ides the system of dovetailing, the “dowelling” was 
considerably extended, and all the courses of stone are 
held eg as well as prevented from lateral displace- 
ment, by means of large oak trenails driven through 
and filling heles “jumped” through each course and 
continued into the course below. Besides this, a circular 
fillet stands up above the surface which fills a cor- 
responding groove made in the lower surface of the suc- 
ceeding course. For the amplest details of all that relates 
to this remarkable work, reference must be made to the 
“ Account of the Bell Rock Lighthouse,” by Mr. Robert 
Stevenson (Folio, Edinburgh, 1824). It is to be regretted 
that no illustrations are to be found in the collection of 
this—next to the Eddystone—historically most interesting 
lighthouse. It was visited, in company with the Commis- 
sioners of Northern Lights, in 1814, by Sir Walter Scott, 
who left, in his own handwriting, in the visitors’ book, the 
following spirited lines :— 
PuHARos LoQuitur, 
‘Far in the bosom of the deep, 

O’er these wild shelves my watch I keep ; 

A ruddy gem of chan ht, 

Bound on the dusky brow of Night. 

The seaman bids my lustre hail, 

And scorns to strike his timorous sail,”—P. 64. 

No model is exhibited of the Skerryvore Lighthouse, a 
remarkable work on the west coast of Scotland, of which a 
full account has been published by Mr. Alan Stevenson in 
1848, in one of the most valuable works which exist in 
the literature of lighthouse engineering, and in which the 
am les of dioptric illumination are well developed. 

e Skerryvore tower is 137ft. from the base to the 
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highest part of the stonework, and with the intention of 
increasing the mass of the lower or solid part of the tower, 
its external form, though still that of a hollow curve, is 
much less hollow than in most other structures, This 
principle and the form which it requires have been carried 
still further in the Dhuheartach Lighthouse, designed by 
Mr. David Alan Stevenson, constructed on an isolated 
mass of trap off the coast of Mull, and finished in 1872, 
the dioptric light being 145ft. above the sea level. A 
model of this lighthouse is to be seen in the collection. 
The immense mass contained in the vast towers of Skerry- 
vore and Dhuheartach, the former being 42ft. diameter at 
the base and the latter 36ft., and both being 16ft. in dia- 
meter below the gallery cornice, enabled the engineers to 
dispense to a great extent with the expensive system of 
dovetail masonry adopted in the Eddystone and Bell Rock 
lighthouses, preserving, however, the square stone joggles 
and system of trenails, as also the rebating together of the 
courses for all the hollow part of thestructures. Amongst 
other stone lighthouses exhibited are the Bishop’s Rock, 
off the Scilly Siends, designed by the late James Walker, 
ex.-Pres. Inst. C.E. Its total height is 147ft., and it was 
completed in 1852. 








THE EXPLORATION OF THE UPPER NILE. 


CotoneL C. Gorpon, R.E., has now remained in the country of 
the upper extremity of the Nile— that is to say, the country 
between Khartoum and the Victoria and Albert Nyanza lakes— 
for five years. He has been employed in putting down the slave 
trade, in establishing the authority of the Khedive, and in 
gathering information with regard to the country, especially 
with a view to opening it up by the navigation of the Nile. In 
the Royal Engineer Corps Journal of September appears the 
accompanying map, together with infor- 
mation sent home by him. With the per- 
mission of Col. 8. E. Gordon we publish 
what appears to be the most important 

of the above. In proceeding up the Nile 
with portable steamer and luggers, Col. 
Gordon was unable to ascend further than 
the Tola falls or rapids below Duffld (see 


fore left the river and proceeded by land by 
Fatiko and Foweira to the Victoria Nile. 
Finding no military difficulties, he passed 
through the country, returning to Dufild, 
and leaving Magungo on Lake Albert and 
Missindi occupied. At Duffid he met the 
steamer—10-horse power—and two steel 
lifeboats, which he had caused to be carried 
there piecemeal. M. Gessi wassent by Col. 
Gordon from Duffé up the river to 
Magungo, when he found the river free 
from obstacles, and was able to enter Lake 
Albert, which he circumnavigated, and 
found to be 140 miles long and fifty miles 
broad. In April last Gessi returned to 
Dufilé by river, and then joined Col. Gordon 
at Lardo, near Gondocoro. 

Having now completed the line of com- 
munication to the two lakes, Col. Gordon 
thought of returning home, and might 
have probably left Egypt in August or 
September last had it not been for a dis- 
covery made by Gessi on his return 
journey, which appeared to deserve to be 
followed up. The Tola Rapids form an 
effectual bar to the navigation of the White 
Nile, since it becomes n to carry 
cargo by land across the hilly ground 
near Dufflé from A to B on map. Gessi, 
however, discovered a large branch of the 
river 200 yards wide, with a good current 
diverging from the main stream in a N.W. 
direction about 100 miles south of Duffid. 
It becomes important to ascertain the course 
of this branch. Poncet and Peney had 
reported that the Nile branched off about 
here, but were at variance about it, and no 
importance had been attached to the vague 
statements that have existed up to the 
present time on the subject. Should 
this branch, as seems to be believed by 
the natives, run in an wee stream 
into the Nile again, it appears probable that water com- 
munication may be established between Khartoum and Lake 
Albert. This branch, it may be observed, comes in so as to 
enable a vessel to escape the bend of the river below 3B, where it 
is much obstructed by rapids as well as the Tola or Makedé 
rapids, which are quite impassable. Col. Gordon has therefore 
decided to investigate the course of this branch of the river 
(marked C unknown branch in map). It is doubtful whether it 
could be best done by ascending or descending the river. ‘he 
latter would be much the most rapid method, because the stream 
would assist the boat ; and this would be a great advantage, as 
the country is probably marshy and pestilent ; but on the other 
hand, if the river split into branches there would be more diffi- 
culty in deciding on the one to follow in descending than in 
ascending, where the volume of water might be a guide, and in 
ascending Col. Gordon would find it possible to keep up his com- 
munications with his province and with Cairo, which he could 
not do if he descended the river. 

A similar problem has presented itself, subsequently men- 
tioned by Col. Gordon in a letter dated June 22,1876, Labor’. It 
appears that he has discovered a large lake about fifty miles long 
between Urondogani and Mrooli (vide map), a little north of the 
Victoria Nyanza, about 1 deg. N. latitude, a lake which had been 
already mentioned by Long, from which issues not only the 
main branch of the Nile, called the Victoria Nile, running from 
the Victoria to the Albert lake, but also a branch which, run- 
ning north (vide D on map), must either join the Sobat river 
(L on map) or the Asua river (Fon map). Supposing the former 
to be the case, water communication might possibly be esta- 
blished between Khartoum and the Victoria Nyanza, because the 
Murchison rapids on the river near Magungo would be avoided, 
besides the Tolarapids—before spoken of, as preventing communi- 
cation with the Albert Lake. At the same time it is to be noted 
that Poncet tried the Sobat river, and could not get up any of ite 
branches, either the Dymbba, Bondjok, or Addoura, so thal 
there is no great reason to be sanguine as to the good results 
an_ investigation as to the course of these streams. 

In short, then, it appears that all the branches of the upper 
part of the Nile have not yet been investigated, that they are 


map), about 4 deg. N. latitude. He there- ~ 
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difficult to trace and identify, not only because they are numer- 
ous, but also because it is the peculiar feature of the Nile that 
it continually separates or divides into branches in its course, 
instead of retaining the tributaries that flow into it in one 
stream. At present there appears to be a possibility that the 
river may be opened for navigation to an extent that has not 
been contemplated. Six years ago the Nile was entirely ob- 
structed below Khartoum ; now water communication is com- 
plete as far as the Tola rapids above Gondocoro, Lardo, and 
Ragiaf, or Rigaf (Capt. Watson’s transit of Venus station). 
rther, we learn that there is still a prospect of an open 
course to both the Victoria and the Albert lakes. Unfortunately 
the two courses are entirely distinct and separate, and the com- 
apne between the two lakes is broken by the Murchison 
3. 








LOCOMOTIVE BUILDING IN THE NORTH. 


PRACTICALLY locomotive building in the North dates back 
fifty-three years, for it was with the establishment of the locomo- 
tive manufactory of R. Stephenson and Co. in 1823 that the 
history of the manufacture commences, the prior efforts at 
Wylam and elsewhere being prefaces thereto. With the excep- 
tion of an error in date, the establishment of the manufactory is 
accurately described in Smiles’ Life of the great railway 
pioneer, and it may be briefly said, that George Stephenson, 
Edward Pease, and Thomas Richardson furnished the means for 
the commencement of the works, that they had actually begun 
operations at the end of June or the beginning of July, 1823, 
and that their extent at the first may be gathered from the 
statement that the first pay was £12 2s. 2d. for the fortnight 
ending with the 26th July. Boilers, colliery, and small sta- 
tionary engines comprised the chief of the work done up to the 
period of the commencement of four engines for the Stockton 
and Darlington Railway Company, the first of which, named 
Locomotion, was sent out of Newcastle by road, a few months 
prior to the formal opening of the first public railway on Sep- 
tember 27th, 1825. The works suffered after this from the 
absence in Santa Anna of Robert Stephenson. After his return, 
the Rocket was designed and sent to compete for the prize 
offered for the best locomotive, with the well-known result. It 
may be added, as facts little known, that the time of construc- 
tion of the Rocket was about five weeks, that it was tried on 
Killingworth wagon-way, and some slight alterations made, and 
that it was sent piecemeal to Carlisle,and sent on board the Cum- 
berland steamboat for Liverpool, carted to the railway workshops 
in Crown-street, and there put together, and a Liverpool, built 
tender attached. In addition to these there were built at the 
works engines forthe Stanhope and Tyne, the Canterbury and 
Whitstable, and other early railways. In 1830 there were thirty 
engines built at the works; in 1840 the number was increased 
to forty-four; in 1850 the turn out for the year was twenty- 
one locomotives; and in 1860 the number of locomotives built 
was sixty-seven; and in 1870, there were fifty-four locomotives. 
In addition to this the firm had been builders of bridges on a 
vast scale, as well as of marine and stationary engines, Con- 
fining these remarks to locemotive building, it may be said 
that up to 1864 there had been built 1510 locomo- 
tives, and that up to the end of 1872 the num- 
ber was increased to 2100. Next, perhaps, amongst the 
important locomotive works of the North are the Forth 
Bank Engine Works, established in 1817 by Mr. Robert Haw- 
thorn, when the number of workmen employed was stated to be 
eight, and first building stationary engines, steam cranes, and 
marine engines. Of their early locomotives the Comet of 1835 
is perhaps the best known. Up to 1864 there had been erected 
at the works of Messrs. Hawthorn 797 locomotives, and the scale 
of magnitude these figures indicate has been fully kept up. And 
at the Elswick Engine and Ordnance Works—commenced in 1847 
—of Sir W. G. Armstrong and Co., up to 1864 a more limited num- 
ber of locomotives had been built, whilst the total on the Tyne 
built up to 1864 was 2400, and up to the end of 1874 the total 
number was 3287, the estimated value of which was about six 
millions. The Gateshead works of the North-Eastern Railway are 
also large, building about a dozen engines yearly. 

Turning now from Newcastle, we may find that, coming south- 
wards, the firm of Thomas Richardson and Sons, at Middleton, 
near Hartlepool, built a few locomotives from the establishment 
at Hartlepool about 1846 down to 1860, but gradually, as the 
works developed into a marine engine manufactory, locomotive 
building ceased, and the number built was never very large 
yearly. At Middlesbrough, the firm of Gilkes, Wilson, and Co., 
who took the Tees Engine Works about the year 1846, have 
erected a tolerably large number of locomotives—up to 1864 the 
number was 100; but we believe that the number is now very 
small, bridge building having become the special feature of the 

~works. Next we may glance at the Stockton Works, which are 
those erected by the West Hartlepool Railway Company in 1855, 
and at which, prior to the cessation of locomotive building there, 
forty-four locomotives had been built, and those commenced by 
Messrs. Fossick and Hackworth, at which 101 engines have been 
built, marine engine work now being the chief. Shildon, again, 
played a yet more important part in the history of the progress 
of locomotive building., At it, in 1827, was built, under the late 
Mr. Timothy Hackworth, the “Royal George,” which has been 
described as the “first really efficient locomotive engine,” and 
which, considering the difficulties of construction and the few- 
ness and poverty of the tools in use, might fairly claim high 
rank in the history of locomotion. At Shildon, too, the Sanspa- 
reil was built by Mr. Hackworth for the Liverpool and Man- 
chester competition, and there many of the succeeding engines 
added to the efficiency of the locomotive by rendering it more 
compact, by making the stroke shorter, as well as increasing the 
area of the heating surface. Under the late Mr. William Bouch 
these attempts at improvements were successfully continued, 
and Shildon deserves a high place in the history of the loco- 
motive. As up to 1863 the bulk of the engine repairing for the 
Stockton and Darlington Railway and its branches was executed 
at Shildon, the number built there was not so large—four 
was the usual maximum number in any one year; and 
soon after the building of the larger works of the company at 
North-road, Darlington, engine building ceased at Shildon. ‘The 
Darlington works, commenced in 1863, have gradually grown 
until they may fairly claim to be amongst the largest, and cer- 
tainly also amongst the most complete in the North. Since their 
commencement about 100 locomotives have been built in them; 
but of recent years the number has been increasingly large. 
Thus in 1871 sixteen powerful engines were built, and now by an 
enlargement of the works facilities will be afforded for the increase 
of the number, as well as for repairs, boiler building, &c. At the 
Darlington works not only has the number been large, but in other 
respects the work executed has been notable. For instance, some 
of the most powerful passenger engines in England have 
been built there, one class of which—the first for passengers 
buili in a ann a one cylinder and 30in. stroke of 
piston, with four pair of wi two main pair being 7ft. 
diameter, and the two front pair being “bogie” wheels, At the 





works, too, some of the later improvements in detail have been 
first tried, such as Bouch’s reversing screw, as well as the steam 
retarder of the same gentleman. 

It is thus fully evident that in the North of England the extent 
of the manufacture of locomotives is fully equal to what might 
have been anticipated. It is practically at once the birthplace, 


THE HISTORY OF THE STEAM ENGINE IN 
AMERICA. 

THE chronicle of the steam engine in this country has received 
from two sources some valuable additions which have proceeded 
from the Centennial Exhibition. The first of these is a letter 
written ‘by Judge Joseph P. Bradley—U.S. Supreme Court— 


the nursery, and the home of the locomotive, and in nearly | which accompanies the exhibit of a portion of the cylinder cast- 


every one of its early centres on and near the Tyne and the Tees— 


whence railways sprung—there has been known a growth of the / in 1753 near Newark, 
industry more than rivalling the growth in any other part. The | written, and illustra 


North has not established another Crewe, nor have its works 
been wholly centred in one locality ; but there is now appa- 
rently a centralisation in progress ; for whilst, on the one hand, 
the Tyne fully maintains the position it has held for more than 
half a century, there is growing up in Darlington an establish- 
ment which for size and completeness fully compensates for the 
decline of locomotive building at some of the smaller centres, 
where it has given place to the building of marine engines or 
other similar constructions more immediately demanded at ship- 
building ports, or at centres of the crude and finishing iron 
trades. And with the growth of the railway system, and with 
extending facilities for the manufacture of steel, it is probable 
that the past may be but a shadow of the future. 








THE NORTH SEA CANAL. 

THE great canal connecting Amsterdam with the North Sea 
was opened on Wednesday, the Ist inst., with some ceremony. 
The old route from Amsterdam to the sea was through the 
dangerous Zuyder Zee. The North Holland canal made in 1819 
was an improvement on this. The new canal was begun in 
March, 1865, the engineers being Sir John Hawkshaw and Mr. 
Justus Dirks. The canal was principally excavated by dredgers, 
made by Messrs. Simmonds, of Renfrew, and others. The cost 
of the canal was about £200,000 sterling, and involved some 
large works, in the form of locks and a harbour, of which we 
shall have more to say. A general description of the canal will 
be found in our impression for September 20th, 1867, and again 
for October 1st, 1869, in which a map showing the course of the 
canal will be found. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE DELAMETER ENGINE. 


Srr,—In answer to “‘ W. R. D.,” the arrangement of overhung 
steam cylinders and circular guides emanated from the designs of 
Horatio Allen, when superintendent of the Novelty Ironworks, 
New York, some twenty years ago. This gentleman also intro- 
duced the girder type of framing now adopted by almost every 
maker of horizontal Corliss engines. 

The Allen engine exhibited at the International Exhibition of 
1862 was in every respect identical in design with the engines now 
built by Messrs. Tangye Brothers, with the exception that the 
former was fitted with double guides. Your correspondent evidently 
misunderstands the title ‘‘ Delameter engine,” such title having 
perticular reference to the form of ‘‘ cut-off gear” invented by 
Alexander K. Rider, and first applied by the Delameter Ironworks, 
New York. W. WALKER. 

Maskill-street, Dury, October 30th. 
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BOILER INCRUSTATION. 


Srr,—The statement concerning salt deposits made by Mr. 
Rowan in your last impression is far too important to be suffered 
to pass into oblivion, and I must therefore beg Mr. Rowan to 
favour me and my brother engineers with some further information 
on the subject. 

In my experience, I must say I have found very little, in Atlan- 
tic water at least, to confirm Mr. Rowan’s views. At all pressures 
from 101b. to 35 1b. with injection condensers I have found an 
insoluble scale formed which could not be removed subsequently 
save with chisel and hammer. It does appear, however, that if 
the point of saturation is nearly approached a salt scale will be 
deposited, which is subsequently dissolved off. I cannot myself 
see any more than you did the difference between a sea-water sul- 
phate and carbonate of lime scale and Mr. Rowan’s whitewash 
scale. Both will give trouble, and I do not see why Mr. Rowan’s 
should be more permanent than that always used for years by 

Liverpool, Nov. Ist. A CUNARDER, 








Accorpine to the Boston Commercial Bulletin, an order has 
recently been received in the United States, from France, for 
chilled calender rolls for the manufacture of rubber. It seems that 
the French have not yet acquired the necessary skill to produce 
this part of their machinery. We may add that not many years 
have elapsed since Americans had to import their chilled rolls from 
England. 

THE machinery for the manufacture of wood paper hangings has 
been so perfected that an inch of white maple or other fine-grained 
wood can be slit so as to furnish two hundred thin leaves, having 
the surface and grain of the wood. These leaves are laid on a 
paper backing, and thus constituted, may be fastened to the wall 
the same as common wall paper. A room thus furnished presents 
the appearance of a panelled apartment, since all the surface visible 
is that of the actual wood ; with smoothed and polished woods of 
a coarser or more open grain, the number of leaves or veneers to 
the inch is one hundred and twenty-five. The machine which 
produces these leaves is a marvel of mechanical ingenuity and 
skill. 

TRANSACTIONS OF THE INSTITUTION OF CIVIL ENGINEERS.— 
We have just received the fourth and concluding volume of pro- 
ceedings for the sessions 1875-76. Its delivery to the numerous 
members of the Institution has commenced, and the despatch of 
the whole edition will be, we understand, completed by the end of 
this month, and before the time paid by the council for the issue 
of this part. In future it is intended that the quarterly volumes 
should appear on or about the 1st day of the months of February, 
May, August, and November. We need hardly add that the 
volume maintains the character of the Transactions, and reflects 
no small credit on Mr. James Forrest, by whom it is edited. 

ENGINEERING Society, Krna’s CoLtece, Lonpon.—A general 
meeting of the above society was held on Friday, Oct. 27th, the 
president in the chair. After the minutes of the last meeting had 
been read and confirmed, the president called upon Mr. u. Disney 
to read his paper “‘On the Manufacture of Linen.” The author 
commenced his paper by referring to flax—from the fibre of which 
linen is manufactured—as the staple crop of the North of Ireland. 
He then described the rolling and scutching machinery, and men- 
tioned that the distaff, which is still in use among the Hindoos, 
first gave way to the spinning-wheel, which again has been entirely 
superseded by the spinning jenny. After having described the 
spipning process, the roving machine, and the process of sizing 
the thread, he went on to the weaving machinery, and described 
the Jacquard process for weaving in patterns. He then described 
the dressing machine for cutting the heap off the linen, and con- 
cluded his paper by referring to the calendering and beetling pro- 
cess and its various machinery. A discussion then began, in which 
Messrs. Anderson, Douglass, Leaf, Burges, Guinness, and Cromp- 
ton spoke. Mr. Disney having replied to the questions put, the 
meeting adjourned, 





ing of a Newcomen ~—s which is stated to have been in use 

.J. And the second source is a 
ted by drawings. a C. 
descriptive of the engines and boilers for the waterworks of 
Philadelphia, from the commencement of the water supply in 
this city in the year 1800, down to the year 1822. The previous 
reliable information which we have as to the early 
use of the steam engine before the year 1803, has been founded on 
a “first” rt of Benjamin Henry Latrobe, member of the 
American Philoso; ag Society of Philadelphia, at the meeting of 
the society, May h, 1803, and published in their transactions, 
vol. vi—1809 on the title page—in answer to the inquiry of 
the Society of Rotterdam, ‘* Whether any, and what improve- 
ments have been made in the construction of steam engines in 
America?’ The second report does not appear to have been made 
atall. By collating and grouping her the data afforded by 
these several authorities, with some little additions from general 
history, an intelligible account may now be presented. The report 
of Mr. Latrobe gives the priority of erection of an engine to that 
at the Schuyler copper mine on the eastern bank of the river 
Passaic, a few miles above Newark, New Jersey. This engine is 
the one referred to in Judge Bradley’s letter. It was built by the 
Hornblowers, and one of the sons came to this country with it, 
and is of peculiar interest as being the production of the cele- 
brated engineers, who were identified with the construction of the 
first practical engine ever built. The family of Hornblower went 
through three generations as steam engine builders, and the re- 
currence of the name seems, now, not a little confusing to the 
reader of history. ‘The earliest record is that of Joseph Horn- 
blower, of Bromsgrove, Worcestershire, near Birmingham, who, 
in 1712, was an engine builder in Wolverhampton ; and thirteen 
years later, in 1725, he left Staffordshire and went to near Redruth 
in Cornwall, and superintended—probably built—the engine at 
Wheal Rose Mine. There were but two engines in Cornwall in 
1720, one finished that year, and one built prior to 1714, and the 
Wheal Rose engine was probably the third. Joseph Hornblower 
had two sons, Jonathan and Josiah—if not others—who followed 
the business of the father. According to Judge Bradley, this 
American engine was the production of their hands, about the 
year 1750—possibly the father yet continued in active business— 
**and Josiah Hornblower, then in his twenty-fifth year, came to this 
country with it.” ‘‘ Mr. Hornblower expected to return as soon as 
the engine was in successful operation. But the proprietor of the 
mine—-Colonel Schuyler—induced him to remain, and within the 
time of two years he married Miss Kingsland, whose father owned 
a large plantation adjoining that of Colonel Schuyler. The late 
Chief Justice Hornblower, of New Jersey, was the youngest of a 
large family of children, who resulted from this marriage,” 
Jonathan, the brother of Josiah, continued as an engine builder 
in Cornwall, and in 1770 Smeaton names the principal makers of 
the atmospheric engine as Jonathan Hornblower, the elder, and 
John Nancarrow. John Nancarrow subsequently came to this 
country and his descendants are yet resident in Philadelphia, 
Jonathan had a numerous family of children, all brought up as 
engine builders and engine men, 

Jonathan, Jesse, Jethro, Jabez Carter—the order of age not 
being certain—with possibly others, constituted the male portion 
of Jonathan the elder’s children. The family were one and all 
Pp d of high hanical ability, and under ordinary circum- 
stances would have thriven in their occupation. Their education 
from childhood had befitted them for leaders of men—directors of 
work, but on reaching the age when their talent would have been 
most productive of results, they found the patents of Watt had 
closed every door of entrance upon engine construction on them. 
The very constructive ability, manipulation, and implements which 
the family had evolved in half a century of intelligent labour, 
was absorbed with their business into the workshop of Boulton 
and Watt, while for themselves there was neither tolerance nor 
endurance, as foremen or workmen, in engine construction. 
Jonathan here named was the inventor and patentee of the 
compound engine, the history of which in the lawsuits with Watt 
is well known, and subsequently he is said to have been an esteemed 
engineer of mines in Cornwall, and died 1812-13, Jabez Carter 
was the writer of the history of the steam engine for the 
‘* Mechanics for Practical Men,” of Doct. Olinthus Gregory, 
which history appeared complete in the first edition only, being 
partly suppressed in the subsequent editions, not without Doct. 
Gregory's protest. He died 1814, and with him the prominent 
connection of the famiiy with the steam engine, after 100 years, 
appears to have ceased. y 

There will be found as the exhibit of Mr. David M. Meeker, of 
Newark, N.J., in the Machinery Hall, Column B, 76, a cylindrical 
casting as shown on the accom- 
panying sketch, which has been 
prepared to the scale of }in. to 
the foot. Together with this cast- 
ing there is the descriptive letter 
of Judge Bradley. It is a portion 
of the cylinder with the lower 
flange remaining upon it, while 
the upper end has been cut off, 
apparently in the lathe, as the 
edge is very straight and true. 
The interior surface is tolerably 
cylindrical and straight, with a 
few recesses, of perhaps an inch 
in one—the longest — direction 
across, and less than a sixteenth in 
depth, but the surface is otherwise 
: generally even. It has been com- 
pletely scaled by rust since it was in use, although now showing a 
coatingof paint onevidently clean but much pitted iron. The rusting 
has effectually removed all indications of wear, 80 that it presents 
no marks of former work, and its identification as a relic at all, 
rests upon its traditional authentication. There are twelve bolt 
holes of 18in. diameter, equally spaced in the lower flange. 
These holes were originally cast in the flange—not drilled. 
The nozzle—which has its flange broken off irregularly—was 
probably the injection nozzle, and the steam, drain and snift 
openings must have been in the bottom casting, an arrangement 
shown in drawings of Newcomen’s engines, as of not unusual 
occurrence. This description of the casting is given with so much 
detail, rather for record with the facts —— by Ju 
Bradley, than for the instruction to be derived from the relic itself. 
If the usual proportions of Newcomen’s engines were followed in 
this case, there must have been about 24ft. more length for the 
cylinder, with a square flange near to the place where the cut was 
made. This supposition would make the original engine about 
6ft. stroke by 2ft. 104in. diameter. Crude and imperfect as these 
Newcomen engines are popularly regarded, they have done in their 
day a great deal of work, and a few of them are yet to be found, 
not merely as neglected relics, but actually at work at the present 
time, as they have continued to work for a century or more, in 

arts of England. In Dudley, South Staffordshire, near Birming- 
esi one instance is quoted to the writer of this article by Mr. J. 
C. Hoadley, of Lawrence, Mass., of an engine he saw running as 
recently as the year 1863, he 

Quoting Judge Bradley’s letter to Mr. Meeker :—‘‘ The steam 
engine of which you possess a relic, was, as you suppose, the first 
ever erected on this continent. It was a from England, in 

e 


the year 1753, by Col. John Schuyler, for of ping 
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New Jersey. The mine was rich in ore, but had been worked as 
deep as hand and horse power could clear it of water. Col. 
Schuyler, having heard of the success with which steam engines— 
then called fire engines—were used in the mines of Cornwall, 
determined to have one in his mine. He accordingly requested 
his London correspondents to procure an engine, and to send 
out with it an engineer copehie of putting it up and in operation. 

“* After 1760 the Schuyler mine was worked for several years by 
Mr. Hornblower himself. The approach of the war, in 1775, caused 
the operations to cease. Work was resumed, however, in 1792, 
and was carried on for several years by successive parties. It 
finally ceased alt early in this century, and the old engine 
was broken up and the material di of. The boiler, a large 
copper cylinder, standing upright, 8ft. or 10ft. high, and as much 
in diameter, with a flat bottom anda dome-shaped top, was carried 
to Philadelphia. The relic in your possession was a portion of the 
cylinder, and was purchased by some person in Newark. In 1864 
I met an old man named John Van Emburgh, then 100 years old, 
who had worked on the engine when it was in operation in 1792. 
He described it very minutely and, I doubt not, accurately. It is 
from his description that I happened to know the kind of engine 
it was ; although, from the date of its construction, and the use 
to wear was put, there could have been but little doubt on the 
subject, 

Passing from this authenticated example of an e, the next 
reference peed question is that of Mr. Latrobe, which reference 
is used by Mr. Graff for some of his assertions. Mr. Latrobe says: 
‘* Steam engines on the old construction were introduced in America 
above forty years ago. Two, I believe, were put My bo New England 
before the revolutionary war, and one, which I have seen, at the 
copper mine on the river Passaic, in New Jersey, known by the 
name of the Schuyler mine. All the principal parts of these engines 
were imported from England. With the Schuyler mine engine, 
Mr. Hornblower, the uncle of the younger Hornblower, came to 
America. He put up the engine, which at different times has 
been at work during the last thirty years, and which, notwithstand- 
ing its imperfect construction, and the faulty boring of its cylinder, 
effectually drained the mine. The only engines of any considerable 
—_ which, as far as I know, are now at work in America are the 

ollowing :—(1) At New York, belonging to the Manhattan Water 
Company, for the supply of the city with water. The Manhattan 
Company’s engine is upon the principle of Boulton and Watt’s 
double engine without any variation. It has two boilers, one a 
wooden one upon the construction of that first put up in Philadel- 

hia, the other of sheet iron on Boulton and Watt’s construction. 

he fly-wheel is driven by a sun-and-planet motion, and the shaft 
works three small pumps with common cranks. (2) One at New 
York, belonging to Mr. Roosevelt, employed to saw timber. (Mr. 
Latrobe gives no intelligible description of this engine.) (3) Two 
at Philadelphia, belonging to the corporation of the city, for the 
supply of the city with water; one of which also drives a rolling 
and slitting mill. (There is no description given by Mr. Latrobe 
of these engines.) (4) Oneat Boston, of which I am only generally 
informed, employed in some manufacture.” Mr. Latrobe then adds 
in his second report (never given), he proposed to describe some 
improvements made on an engine erected in New York—if it be 
found to answer the intended purpose: ‘‘ Nor ought I to omit 
the mention of a small engine, erected by Mr. Oliver Evans, as an 
experiment, with which he grinds plaster of Paris; nor the steam 
wheel of Mr. Briggs.” 

Mr. Graff's narration now supplies a good description of the 
Philadelphia waterworks engine, and is accompanied with draw- 
ings. These drawings of Mr. Graff are derived from the papers of 
his father. The senior Frederick Graff was engaged as draughts- 
man for the Philadelphia Waterworksin 1799. These waterworks 
when first built had B, Henry Latrobe as engineer, John Davis as 
clerk of works, and Frederick Graff draughtsman. Mr. Latrobe’s 
connection ceased with the erection in 1801, or 1803 at the furthest, 
his agreement requiring him to direct their completion. They 
then remained in charge of John Davis, but in 1805 Mr. Davis 
went to Baltimore, and Mr, Graff, who had been actively employed 
in an official capacity upon the waterworks until that time, became 
superintendent. He remained in charge until his death in 1847, 
when he was succeeded as engineer of the works by his son, the 
present writer. The construction of the first engines for the Phila- 
delphia Waterworks was commenced in the year 1800. They 
were built at the Soho works of Mr. Nicholas J. Roosevelt. The 
Soho works were situated on Second River, three quarters of a mile 
west (or N. W.) of the Passaic (the Schuyler mine was on the oppo- 
site side of the Passaic, quite near this place). The location will 
now be found in Belleville or Bloomfield, about four miles from 
Newark. Messrs. Smallman and Staudinger appear in the trans- 
action, according to Mr. Latrove, to have been the mechanics ; 
and Mr. Roosevelt the capitalist and owner of works or foundry. 

Mr. Graff gives the following extract taken from the minutes of 
the committee on waterworks, dated July 4th, 1800; being a report 
made by Thomas P. Cope, Esq., who was sent to examine the work 
upon the engines erecting at that time; this extract will give a 
good idea of the Lage gr of steam engineering at that time, and 
serve as a measure of the advance made since :— 

‘* Took passage, from Philadelphia, in the stage for Soho Works, 
near Newark, New Jersey, on the morning of the 3rd of July, 
1800; and arrived there about noon of the next day. Soho is 
named after the works of Boulton and Watt, in England, and is 
situated about eagpet yom of a mile north-west of the Passaic, 
ona small stream called Second River. The works consist of a 
smith shop 90ft. Regio with six fires and two air furnaces ; next 
to this is a room 30ft, by 20ft., in which is the fire for heavy work; 
four wooden bellows play into a regulator 15ft. by 15ft., with pipes 
to the forge, and four furnaces for melting and refining copper. 
Then there is a stone building 20ft. by 24ft., two stories high, with 
six stampers for preparing loam for the furnaces ; next to this is a 
titting shop with large lathe and drilling machine, and a water- 
wheel 20ft. diameter, to bore ; next to this is a shop with a 
water-wheel, 30ft. diameter, for boring large cylinders; this is now 
boring a small cylinder for a steamboat; which belongs to 
Roosevelt, Chancellor Livingston, and others. Higher up the 
stream are the furnaces, 60ft. by 50ft., with two air furnaces capable 
of melting 40 cwt. of metal each ; two blast furnaces for matting 
and refining copper, with coal house and pattern shop, with 2ft. 
lathes ; all are stone buildings ; the stream affords a head and fall 
of 16ft. to 18ft. The large cylinder for the engine to be used on 
the banks of the Schuylkill at the waterworks was cast in two 

jieces, and united by copper, the joint being secured externally 

2 strong band of cast iron, 18in. broad, weighing 1200 lb.; 
7500 cwt. of metal was used for the cylinder ; it is 6}ft. long, and 
about 38}in. in the bore ; about jin, throughout was at first to be 
cut away ; din, has been accomplished ; two men are required ; one 
almost lives in the cylinder, with a hammer in hand to keep thing 
in order, and attend to the steelings (cutters) ; the other attends 
the frame on which the cylinder rests, which is moved by suitable 
machinery ; these hands are relieved and the work goes on day and 
night ; one man is also anaes to grind the steelings; the work 
is stopped at dinner time, but this is thought no disadvantage, as 
to bore censtantly the cylinder would become too much heated ; 
the work also stands whilst the steelings are being changed, which 
required about ten minutes’ time, and in ten minutes’ more work 
they were dull again. I examined some of them and found them 
worn gin, in that time. Three of these steelings, or cutters, about 
3}in. on the edge, are tixed in the head piece at one time. The 
head piece is a little less than the diameter of the cylinder, and 
6in. thick, secured upon a rod of iron 8in. in diameter, which forms 
the shaft of a water-wheel. The workmen state that the boring 
was commenced on the 9th of April, and had been going on ever 
since; three months and about six weeks more will be required to 
finish it. The wrought iron for the flue of the boiler over the fire 
will be imported from England, and is in sheets 38in, by 32in, 
That yet made in this country is clumsy stuff of different sizes, the 
langeg, being Stila. by 16in., with rough which have to be cut 
smooth | me # (Signed.) Tuos, P. Corz.” 





| to be ascertained by experience, 
bette: 





The engine for which the above described cylinder was being made 
was that put up at the waterworks on the Schuylkill, at the foot of 
Chestnut-street. 

“The cylinder was 38hin. diameter and 6ft, stroke, and drove a 
double-acting pump 174in. in diameter and 6ft. stroke. The engine 
at Centre-square, built about the same time, and at the same 
place, had a steam cylinder 32in. diameter and 6ft. stroke, and 
worked a dgehle-cotns pump of 18in, diameter and 6ft. stroke, 

ito 


raising the water about 51ft. In both these 
engines the lever beams, the arms and shafts of the fly-wheels, the 
bearings upon which the fly-wheels were supported, the hot wells, 


a 


he hot and cold water pumps, the cold water cistern, and even the 
external shell or outside of the steam boilers, were all made of 
The boilers were rectangular chests, made of white pine 
thick ; they were’ 9ft. square inside at the ends, and 
4ft. long in the clear; braced upon the sides, top, and bottom 
with oak scantling 10in. square, the whole securely bolted together 
ay rods passin dager the planks. Inside of this chest was 
an iron fire-box, 12ft. 6in. long, 6ft. wide, and 1ft. 10in. 

ical flues, six of 15in. diameter, and two of 12in. 


ted, 

up into an oval flue situated just above 
from the back of the boiler to near the front, 
and returned again to the back, where it entered the chimney. 
This fire-box and flues appear to have been at first made entirely 
of cast iron; then a wrought iron fire-box was made, the flues 
stiJl being of cast iron; this not being satisfactory on account of 
the unequal traction and expansion of the two metals causing 
leakage, eventually wrought iron flues were also put in. Great 
advantage was at the time opree to be gained by the non- 
conducting powers of the wood, and also by the vertical flues in 
the fire-box. By experiments made with the engines when the 
above-described wooden boiler was in use, it was recorded that the 
engine at Chestnut-street, on the Schuylkill, whilst lifting the 
water to the height of 39ft., and running at a speed of sixteen 
revolutions per minute, raised 1,474,500 ale gallons, of 232 cubic 
inches each, in twenty-four hours, with a consumption of seventy 
bushels of Virginia coal. And the engine at Centre-square, 
raising the water 51ft., pumped 962,520 ale gallons in twenty-four 
hours, with a consumption of fifty-five bushels of the same voal— 
the pressure of steam in both cases being 2} lb. to the square inch.” 

Taking the weight of a bushel of Virginia coal to be 100 lb., 
these figures give the duty of the Chestnut-street engine as 
4,790,000 lb. of water raised lft. high per 100 lb,—one bushel—of 
coal; and the duty of the Centre-square engine, 4,091,000 foot- 
pounds, The duty of an ordinary steam pumping engine to-day is 
about 30 millions, while the average duty of the best may possibly 
rise to 90 millions. The great gain has arisen from the use of 
higher pressure of steam than was practised by Watt. 

‘The engine at the Schuylkill was started December 22nd, 1800, 
and that at Centre-square January 27th, 1801. The contract for 
them both was made March 21st, 1799, the cost to be 30,000 dol- 
lars. The contractor claimed that they cost him 77,192 dollars.” 

Mr. Latrobe now furnishes a description of the wooden boilers ; 
—‘* Wooden boilers have been applied in America to the purpose 
of distilling for many years. Mr. Anderson, whose improvements 
in that art are well known, appears to have first introduced them 
in America. But it was found that the mash had a very injurious 
effect upon the solidity of the wood ; for while the outside retained 
the appearance of soundness, and the inside that of a burnt, but 
hard surface, the body of the plank was entirely decayed. It was, 
however, still to be tried whether simple water and steam would 
have the same effect ; and upon the hint of Chancellor Livingston, 
our present ambassador in France, Messrs. Roosevelt, Smaliman, 
and Staudinger contrived the wooden boiler, which has been used 
for all the engines in New York and Philadelphia ; and not without 
its great, though only temporary, advantages, The construction 
of the wooden boiler will be best understood by reference to the 

lan and section of the new boiler of the engine in Centre-square, 

hiladelphia, which is by far the best of those which have been 
made, It is in fact only a wooden chest containing the water, in 
which a furnace is contrived, of which the flues wind several times 
through the water, before they discharge themselves into the 
chimney.” re gfe 

A plan and two sections—one longitudinal and one cross section 
—of this boiler are given in our engravings—the three uppermost 
views ‘‘from 1801 to 1815.” It will be seen that it had a flat fire 
chamber back of the fire-box, the sides of which are stayed by short 
tubular castings, forming water tubes, and from the back end of 
which an oval uptake smoke-flue passed off; this oval smoke-flue 
was carried by a bend and a return bend forward and back below 
the water line. The grate was 3ft. long x 5ft. wide = 15 square feet, 
while the heating surface was nearly 360 square feet, estimating 
top and bottom of chamber, 

“‘ This boiler differs from the others (sic from those previously 
built?) in the addition of the upright cylinders of the fire-bed, and 
in the elliptical form of its flues. The merits of this boiler are, 
that as the wood in which the water is contained is a very 
slow conductor of heat, a great saving of fuel is thereby 
effected, especially as an opportunity is afforded by means of 
the cylindrical heaters and of the length of the flue to 
expose a very large surface of iron containing water to the 
action of the fire. An idea of this saving may be formed by the 
quantity of coal consumed by the engine in the Centre-square, 
which is a double steam-engine, the diameter of whose cylinder 
is 32in. The power of this engine is calculated to answer the 
future, as well as to supply the present wants of the city; it is 
therefore kept irregularly at work, filling, alternately, the elevated 
reservoir, and stopping during the time which is occupied by the 
discharge of the water into the city. It may, however, be fairly 
rated to go at the rate of twelve strokes of 6ft. per minute 
for sixteen hours in twenty-four, during which time it consumes 
from 25 to 33 bushels of Virginia coals of the best sort, Of 
the amount of the saving I cannot venture to make an estimate, 
on account of the great variety of coal with which we are 
supplied, much of which is of a very indifferent quality. That 
there is a great saving is certain; and while the wooden boilers 
continue steam-tight, for that part which contains the water 
gives no trouble, they are certainly equal, if not superior, to every 
other. The wood, however, which is above the water, and is 
acted upon by the steam, seems to lose its solidity in the course 
of time; a steam-leaks arise in the joints, and wherever a 
bolt passes through. The joint-leaks may for a considerable 
time be easily stopped, by screwing up the bolts that hold the 

lanks together; but it is not so easy to cure the bolt-leaks ; 

or the bolt, when screwed up, bends the top or the sides inwards, 
and forces new leaks, either along the corners, or at some 
other bolt hole. I do not, however, believe, that everything has 
as yet been done, which could be done, to obviate these defects. 
A conical wooden boiler hooped would not be subject to some of 
them; such a one has been applied by Mr. Oliver Evans to his 
small steam engine. During two years, which have elapsed since 
the boilers of the public engines have been erected, much has 
been done to improve them. Whether the last boiler will prove as 
perfect in its wood-work, as it is in its furnaces and flues, is still 
At present nothing can work 





tter. 

**T will only mention one other circumstance, the knowledge of 
which may prevent similar mischief. In the first boiler erected in 
Philadelphia, oak timber was used to —_ the sides, bottom, 
and top of the boilers, the plank of which was white pine, 4in. 
thick, In less than a year it was discovered that the substance of 
the pine plank, to the depth of an inch, was entirely destroyed by 
the acid of the oak. Means were then used to prevent its further 
action by the intervention of putty and paste! and in most 
“asnlghs be engetehieust miaaiay one expacieaeel tad 

t great di ity was experi p- 
ing these boilers steam tight; accordingly, on Boies 1, 1801, a 
boiler with cast iron shell, as well as flues, was put up, and another 
one, also of cast iron, but of different form, was put in use March 10 





1803. The first was erected at Centre-square. It had a semicircular 
top, the ends being flat ; the fire passed under the boiler around 
heaters of peculiar construction and through one flue of serpentine 
plan to the front of the boiler. This boiler had two sheets of 
wrought iron upon the bottom, just over the fire, all the rest 
being cast iron, The second of these, which was erected at the 
works on the Schuylkill, is described by Mr, Latrobe in the fol- 


lo $ 

“Within the last fow months, a cast iron boiler has been put 
up, at the lower engine,gwhich hitherto exceeds the expectation 
I had formed of the facility with which steam is raised and 
sup by it. The engine is a double steam — of 40in, 
cylinder, and 6ft. stroke. The boiler has straight sides and semi- 
circular ends ; it is 17ft. long, and 8ft. wide at the vottom ; and 19ft. 
long, and 10ft. wide at the height of 5ft. 7in. At this height, it is 
covered by a vault, which, in its transverse section, is semicircular, 
and in its longitudinal section exhibits half ef its plan, The 
bottom is concave grey way; rising lft. in the centre, The 
fire-place is 6ft. long, and at. an average 4ft. wide; and is under 
one extreme end of the bottom. The fire-bed is arched parallel 
with the bottom, leaving a space of 1ft. high, for the Passage 
of the flame. At the end opposite to the gens ee e 
flame descends along§ the bottom of the boiler, and, om 
under an arch of. fire-bricks, which protects the flange o' 
the bottom, strikes}jthe side of the boiler at its extreme 
end. Here it enters a flat elliptical flue, which, passing into 
the boiler, follows its ;form, re ing again and coming out near 
the place at which it entered. The entering part of the flue is 
separated from the returning flue by a partition of fire-bricks. 
The flue, on coming out,{of the boiler, turns short round, and is 
carried round the whole boiler until it enters the chimney;” as 
will be more clearly shown by referring to our engravings, where 
the three lowermost views give the plan and two sections, 

“The whole boiler is tied together internally by numerous 
braces, which are forked and bolted together upon the flanges, 
and are indispensable to prevent the boiler from bursting. 
The boiler is composed’ of seventy plates of iron, cast wii 
flanges, and bolted together, so that the flange and bolts are 
within the water of the boiler wherever the flame touches it ; 
otherwise they would be burned off in a few days. The pieces 
are so contrived as to be of only twelve different patterns. 
This boiler consumed fifty bushels of coal and half a cord of 
wood, while rolling iron twelve hours, at twenty strokes per 
minute, and pumping water six hours, at twelve strokes per 
minute. I will only further observe that this boiler requires a 
very active fireman; and it is my opinion that if it were 3ft. 
longer ® more moderate would raise the same steam and 
consume less fuel. The performance of this boiler renders it 
very superior to the wooden one, and the difference of the con- 
sumption of fuel in each, in proportion to the size of the engine, 
is not great.” 

According to Mr. Graff, ‘‘ The boilers heretofore described 
remained in use at Chestnut-street; Schuylkill, and at Centre- 
square, until the steam pumping works were started in Fairmount 
in 1815, at which time both the Chestnut-street and the Centre- 
square pumping stations were discontinued. In October, 1807, a 
new wooden fly-wheel shaft was put into the Schuylkill engine, 
and also that at Centre-square; the latter engine at the same time 
had a new wooden lever beam made, the old ones being found 
rotten. This latter engine had a fly-wheel of 20ft. diameter, sub- 
stituted for the wheel of 16ft. diameter, first used. Neither of the 
pumps were originally provided with air chambers; such an 
appliance was put to the Centre-square engine, June, 1810,” 

Mr. Latrobe says that the want of a valve on the main, or of an 
air vessel, ‘‘has these disadvantages—as long as the engine makes 
only eleven or twelve strokes per minute, no inconvenience what- 
ever is perceived in working the pumps. But in the engine in 
Centre-square, which raises the water (in an 18in. pipe) 51ft., the 
attempt to work faster than twelve strokes per minute is in 
vain, . . giving the engine shocks which eeem to endanger 
every part of it,” ; 

Mr. Graff reports, ‘‘ The expense of keeping the engines running 
in 1809 is reported :— 
6,253°36 dols. for the Schuylkill engine, 
7,552°87 dols, for the Centre-square engine, 


13,807.23 dols, together. 

‘*The engine and pump first put in at Fairmount, which was 
started to supply the city September 7th, 1815, was almost similar 
to those at Schuylkill and Centre-square works, except that the 
lever beam and fly-wheel arms and shafts were made of cast 
iron. They were all on the Boulton and Watt style of that 
period, with poppet valves worked byjhand gear and tappets. 
The dimensions of this engine were:—Steam cylinder, 45Zin. 
diameter and 6ft. stroke; lever beam, cast in two leaves, was 
23ft. Yin. long between centres; the pump was double-acting, 
20in. diameter and 6ft. stroke ; the water was raised 102ft. above 
low tide ; the boiler, as before stated, was cast iron. The castings 
for the engine were made by Samuel Richards, at Weymouth 
furnace, and at a foundry then situated within a fourth 
of a mile of Fairmount. The price paid was, for the cylinder cast- 
ings, 160 dols. per ton; for lever beam, 120 dols.; for fly-wheel and 
shaft, 100 dols.; and for the cast iron boiler plates, 90 dols. per 
ton ; the weight of the latter was 16 tons 12 cwt. and 39 lb. The 
founder reported that the castings of the cylinder—which had to 
be cast with the nozzles for the side pipes separate—took all the 
metal that the ‘Eagle Works’ would hold, viz., 35cwt. This 
engine, with steam at 24 lb. above the atmosphere, raised 2,116,382 
United States gallons, with the consumption of seven cords of oak 
wood ; the run was for twenty-four hours, but after the first eight 
hours it was found difficult to keep the steam up to 24 lb. 
pressure, and the engine finally stopped for want of steam ; 
the chimney flue was afterwards enlarged, and then steam was 
carried up to 4b. tothe square inch ; the engine cost 54,341 dols. The 
boiler at Fairmount was of cast iron, and of the same plan and 
internal arrangement as shown in the drawings, for the wooden 
boiler of original use at the Centre-square. Externally the shell 
had a semi-cylindrical top, the whole exterior being of cast iron. 
This boiler continued in use from the day of commencing to 
pump by steam at this station, September 7, 1815, to January 
14, 1822, when steam power was discontinued and water 
ower was substituted. At this Fairmount station Oliver 
Evans erected the first large high-pressure engine made by 
him. It had a steam cylinder 20in. diameter and 5ft. stroke, 
with a rotating steam valve, worked by bevel gear wheels, driven 
from the main shaft; it had a double-acting 7 20in. diameter 
and 5ft. stroke ; the beam was made of wood, and was suspended 
at one end upon vibrating standards, the piston rod being attached 
to the other end of the beam. The boilers were wrought iron, 
27ft. long, 27in. diameter, and four in number, upon which steam 
was at times raised to 220 lb. to the square inch. A trial or ‘test 
of this engine of Oliver Evans, for the purpose of ascertaining if it 
would work in conformity with requirements of contract, was 
made on the 15th of May, 1817. Report states that the result 
was not altogether satisfactory. The actual performance, however, 
was that it run twenty-three and a-half hours ; filled th i 
9ft. Sin. deep, being equal to 3,660,021 United States gallons, 
maintained steam from 194 lb, to 200 lb. to the square inch, 
and burned thirteen cords of oak wood, running at a of 
twenty-two revolutions per minute. The Oliver Evans boilers, 
with their high pressure, certainly did not give acceptable final re- 
sults. Lay | burst twice—first, June 20, 1818, when three men were 
killed Bf e explosion ; and again, Oct. 12, 1821, this time without 
loss of life. The use of both these Fairmount engines was discon- 
tinued when water power was substituted. They remained standing 
in the building, yet in existence at Fairmount, until May 10, 1832, 
when they were sold, and soon after broken up and The 
distributing pipes ai first used in which con- 
tinued in use generally until 1819, were 
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CENTRE SQUARE WATERWORKS, PHILADELPHIA. 
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PLAN AND SECTIONS OF THE WOODEN STEAM BOILER USED AT THE GENTRE SQUARE 











_ CAST IRON BOILER IN USE AT THE SCHUYLKILL ENGINE HOUSE 
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PHILADELPHIA WATER WORKS FROM 1/803 TO /8/15 
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LONDON FIRE PLUG 1803 

















FIRE PLUG & HYDRANT 
BY F.GRAFF USED IN PHILADELPHIA in 1803 





logs, faucet and spigot ends, with the faucet end wrought iron 
banded. Although it is probable that cast iron pipe was used to 
some extent before the date given, for above is shown the 
standard sizes adopted at that time, as established by Frederick 
Graff, sen., then chief engineer of the waterworks, and also is 
shown the old stops used with the wooden logs, which it will be 
seen‘is in general arrangement much like the ‘ globe valves’ of the 
present day. And also the fire-plugs and stocks designed by Mr. 
Graff in 1803’and 1822; no fire-plug or stop has been invented since 
(to my knowledge) that does not contain the general principle, 
and almost the mechanical form, of these early hydraulic appli- 
ances.” 

“The first of the large water mains was cast at the charcoal 
blast furnaces of Mr. Samuel Richards ; one of the very earliest of 
them is to be seen in the section of the American Society of Civil 
Engineers, at the Centennial Exhibition. [Attached to this pipe 
is the following inscription : ‘One of the first cast iron water 
mains made in America, cast by Samuel Richards, laid at Broad 
and Market-streets, Philadelphia, June, 1820. In constant use, 
53 years; made according to the specifications and system of 
mains established by Frederick Graff, sen., January 26th, 1819. 
The price paid for these mains was 7,43; dols. per lineal foot, about 
five cents per lb.; weight, each 9ft. given length, about 1400 Ib.’] 





* In the American editions of ‘‘ Nicholson’s Operative Mechanic,” 
1830-31, will be found a table of thicknesses of iron in the body and 
— per yard of pipes, made after the scale shown above; the scule 
itself is here published for the first time. 
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It exhibits the state of the founder’s art at the time when it was , nected with those important railways, The main line commences 
cast, and also shows how durable such pipes are, when conveying | by a junction with the Liverpool Extension Railway of the 
the water of the Schuylkill, or resisting external corrosion from the | Cheshire Lines Committee, at Glazebrook station, between Warring- 
action of the soil of Philadelphia. —Journal of the Franklin Institute. | ton and Manchester, and terminates for the present in the town of 
| Wigan. The contract has been let for the greater portion of this 
bees _, | line, viz., from Glazebrook station to Ince, within one mile from 
Woopen Spoons.—In a work describing the present condition | Wigan ; and by this means the coal traffic of the district will be 
of the domestic industries of Russia, M. Weschniakoff states that | immediately accommodated ; the extension of the line into the 
not less than thirty millions of wooden spoons are annually made | centre of Wigan, and for the erection of commodious stations both 
in that country, the industry having its great centre in the district | for passenger and goods traffic, is intended to be the subject of a 
of Semenow. Poplar, aspen, maple, and box are the woods used | second contract. The total length of railway included in the first 
for this purpose, and the cost of the spoons varies from about 5 to | contract is about eleven miles, and does not involve the erection 
20 dols per thousand. | of any elaborate or extensive ve gee works, but from the 

THE Wican Junction Ratway.—The first sod of this railway | nature of the district through which the line runs there are several 
was cut on Friday, the 27th ult., at Ince, near Wigan, under very | important bridges, no less than four lines of public railways be 
auspicious circumstances. The line was projected in the year crossed by the new line. The parliamentary plans were prepar 
1873, and parliamentary powers were obtained in the sessions | and the necessary Acts of Parliament authorising the construction 
1874 and 1875 for its construction. Its objects are to provide addi- | of the line obtained under the supervision and advice of Mr. R. 8. 
tional railway accommodation for Wigan and tlfe neighbourhood, | Norris, M. Inst., C.E., the engineer to the company, whose great 
and especially to open out and develope the south section of the | experience and local knowledge, obtained through his long con- 
Wigan coal-field in the neighbourhood of Platt Bridge, Abram, | nection with the London and North-Western Railway in this 
Bickershaw, and West Leigh, which is of large extent and value, | neighbourhood, were of great advantage to the company. The 
and is now rapidly opening. Several collieries are being opened on | contract for the construction of the line has been entrusted to 
the route of the new line. Another object is to connect the town | Messieurs Thomas and Robert Stone, of Newton-le-Willows, who 
and district with the Cheshire lines, and through them with the | will execute the work under the direction of Mr. Charles H. Beloe, 
Midland, Manchester, Sheffield and Lincoloshire, and Great | M. Inst. C.E., Liverpool, with Mr. Sacre, M, Inst. C.E., of Man- 
Northern Railway systems, Wigan being at present entirely uncon- chester, as consulting engineer. 





























Nov. 3, 1876. 


THE ENGINEER. 








: 309 











HANDYSIDE’S RAILWAY WHEELS. 





In the accompanying engravings we illustrate a type of sus- 
pended disc railway wheel, patented by Mr. J. B. Handyside, of 
the Crown Ironworks, Glasgow, and now being, we understand, 
extensively adopted on the Caledonian and other railways. The 
wheel is manufactured at Essen by Herr Krupp, and its con- 
struction is so clearly shown in the engravingx, that no special 
description is required, The discs are stamped up to shape in 
steel ; a four-armed boss is used to prevent the tire and disc on 
one wheel rotating when a brake is applied to the other. It will 
be seen that the wheel is extremely simple, and it is claimed 
that it is as safe as the well-known Mansell wheel in the event 
of a tire breaking. 

In order to arrive at the strength of the wheels, one 3ft, 3in. 
in diameter, supported on its back on the tire, was submitted 
to the impact of a weight of 397 Ib. falling on the boss, with the 
following results as given by Herr Krupp -— 
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Remarks.—At No. 10 test, a bolt became loose ; at No. 18 test, 
three bolts were loose; at No, 17 test, all the bolts became 
loose ; at No. 18 test, the bolts were somewhat bent, but nothing 
broke or gave way. After the test the wheel was taken to 
pieces and examined. The discs, boss, and tire were undamaged, 
one of the twelve bolts had a cross crack; the deformation of the 
discs corresponded to the deflection. 

For the purpose of comparison, we give particulars of a test 
also made by Herr Krupp, with an ordinary spoked wheel of 
wrought iron, 3ft. 8in. in diameter. The conditions of test were 
the same in both cases. The results with the spoked wheel were 
as follow :— 
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Remarks.—At No. 10 test, the body of the wheel was pressed 
pre: ved into the tire; at No. 13 test, the body of the wheel 
a very obliquely in the tire; at No. 15 test, all the screws 
broke, and the body straightened in the tire, being deflected 
‘94in, from its original position, After these tests the wheel was 
turned over, and the body driven back to its original position by 
four blows falling 16ft., 18ft., 20ft., and 20ft.; three more blows 
each falling 20ft. caused a deflection of ‘15in. The body of the 
wheel was then completely driven out of the tire, and showed 
that all the screws had broken clean off. There were also signs 
of breaking up where the spokes joined the boss. 

A great deal of the success of such a wheel as that we illus- 
trate depends on material and workmanship. Mr. Handyside 
appears to have been fortunate — to get both in practice at 
Essen, and we see no reason to doubt that, these things bein 
given, the Handyside wheel should prove efficient, durable, an 
easy on a road, 








THE LAVENDER BLAST LAMP. 


WE illustrate above a new form of lamp, invented by 
Mr. Robert Lavender, of 29, Bath-street, Glasgow, which was 
shown in the Mechanical Exhibition held in that city in connec- 
tion with the recent meeting of the British Association. The 
chief novelty of the invention consists in an improved mode of 
producing the draught or “blast” of air in the lamp, which, 
it is said, enables it to give a greater light with the heavier class 
of hydro-carbon oils than has hitherto been found practicable, and 
at a very small cost. The lamp is considered especially suitable 
for collieries, railway yards, and public works, and also for steam- 
ships. It consists of a glass lantern with a funnel or chimney, 
into which is introduced a jet of steam A, Fig. 1, about yy in 
diameter, or more or less according to the pressure of the steam. 
The object of the jet is to create a partial vacuum in the lan- 
tern, so that the air is drawn by suction through the burner of 
the lamp, causing an almost complete combustion of the oil. 
‘The wick is of circular shape. Currents of air admitted from either 
side B B strike the wick where it is burning, and other currents CC 
meet at the same points from the inside of the wick, a third current 
D being carried through the centre of the flame. The metal cap E, 
Figs, 2, 3, and 4, is 20 constructed as to bring the flame toa 
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centre, and it is drawn through the orifice by the suction | whose session we inau 


caused by the steam jet. The oil supply is contained in a 
shallow vessel at the side of the lamp, and the oil is heated by 
a jet of steam before being burned, as many of the oils that may 
be used might otherwise become thick in cold weather. Froma 
4in. wick, Mr. Lavender has obtained a light equal to upwards 
of 600 sperm candles, the cost of the oil at 9d. per gallon being 











te to-night. We have, indeed, had a 
ye of success, and it behoves us to be watchful. But I confi- 

ently hope that our success as yet is nothing more than the health 
of childhood, and that we shall not have passed through the period 
of our prosperity by the time we are firmly settled in maturity. 
What I have said refers to the whole society of engineers in its 
widest sense. I am sure that every engineer, besides the burning 


wish to be useful himself, must share the strong desire that the 


under 14d. per hour. The oil used was supplied by Young’s ' ysefulness and importance of the calling to which he belongs may 
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Paraffine Light Company, and it is a product of shale, known as 
“blue oil,” which has hitherto been of little use, The lamp 
can easily be placed in the vicinity of a boiler to obtain the 
steam jet, 








ENGINEERING AS A PROFESSION. 


By OspoRNE REYNOLDS, Professor of Engineering, Owens 
Coliege, Manchester. * 

Next to the desire which man has to possess good things for 
himself is the desire to hand down these good things to rity. 
The certainty that all things were coming to an con in fty years 
would send us about our work with strange feelings—feelings such 
as are to some extent raised by the vague certainty that coal will 
not last for ever. Most of us lay the flattering unction to our 
souls that it is not simply for ourselves we are working, but that in 
some respects we shall earn the gratitude of future ages. This 
desire—to leave things in a better state than that in which we 
found them—refers in greatest force to those interests which we 
have in common with others. An individual must die, not soa 
society ; and as members we must feel pride or a sense of despair 
according a8 we discuss ts of ence or signs of decay 
in the society to which we belong. History, however, teaches us 
that societies as a rule only flourish for a limited period ; that 
sooner or later the seeds of decay are sown, and the descent having 
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You must not that I to apply this moral to the Society 


* Address delivered before the members of the Manchester Seientific 
and Mechanical Soclety, October 18th; 





which so much conduces | w, 





be perpetuated. This desire, how- 
Ley ever, will effect but little unless 
it leads us to consider whether 
there are not some steps which 
we may take towards forwarding 
this result. As engineers we have ~ 
for some time been in a state of 
unparalleled p rity. We have 
been enabled to influence the con- 
ditions of life on this globe in a 
manner never before even ap- 
ape re and the good effected 
s admitted on all hands, But as 
engineers we owe it asa duty to 
the body to which we belong to 
consider whether its interests have 
been sufficiently cared for, and to 
make every effort, that should the 
period of our extreme prosperi 
prove to be in any sense limited, 
MN it may not be altogether allowed 
& to pass without leaving our calling 
ona sure and permanent founda- 
tion. There is no class of men 
with greater responsibilities, not 
only in money, although engineers 
are supposed to be answerable for 
some of this, It isin human life 
that the engineer has his highest 
trust, ind has placed itself 
unreservedly in his mr On 
H] the skill and conscientiousness of 
| the engineer the lives of millions 
daily depend. And this not only 
as pony be ae veg 
and working o: ways, gos, 
and steamboats; but in our houses 
i] and streets we are undermined and 
§ surrounded with boilers the failure 
¥ of which would be certain death 
to those who probably do not even 
know of their existence. 
many of our towns are overhung 
by reservoirs of water capable, as 
we know from sad experience, 
of sweeping away a large = 
lation at a single stroke. or 
is this all. It is not only on the 
stability of his completed works that the lives of fellow 
creatures depend on the —- He has to send men into 
ry np places to contend with the forces of nature with nothing 
but his intelligence to assure him of their safety. For example, 
should the Channel tunnel ever be completed, large bodies of work- 
men will have to go for five or ten miles under the sea. og pe 
have to attack a citadel day by day for ten years with no line of 
retreat except that which is covered throughout its entire length 
by the fire of the enemy. That men will be found to go no 
Englishman doubts. The pluck which has stood us in such good 
stead against the forces of man is one of our chief sources of suc- 
cess in our contest with nature. Men will come forward; but 
great will be the responsibility of the engineer who sends them 
into such a perilous position, and greatly will he feel it. The 
sibilities of engineers certainly entitle them as a body to as 
high a position in the respect of their fellow creatures as that held 
by any other profession or calling. Nor is thishisonly claim. The 
work he has to do is in the highest degree elevating, and as com< 
pared with the members of some other professions he has a great 
advantage in the cause for his existence. It cannot be said of the 
engineer as it must of the lawyer and doctor, that if we could do 
without him it would be well for us; that great as is the good which 
he does, the necessity for his presence is a misfortune. He is no 
bird of illomen. However he may discharge his duty, the fact of 
bts iets nied Six G's dlgn <8 perentiy ee i It is 
not, however, for us as engineers to flatter ourselves, and in con- 
templating the importance and pleasant nature of the work which 









ve to do, to take these to our credit. are our oppor- 
— wing tr Say died ey wre ae ar el 
our duty. Here, I think, we must speak less . Weare 
accustomed to have eulogies showered down u it E doubt 
if we must take them all to ourselves, , engineers 
are as as any other class of men. I do not say better, but 
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portance, we have brought to the front as many men of whom the 


nation, or I may say the world, is proud as any other calli But 
it is not as a colisction of individuals that I am ing of 
i It is asa body. We are sometimes spoken of as a pro- 


a oer however, pone Ang 5 a but that we must 
accept thi with some hesitation. e pple wor work, 
and men capable of doing it; two important quali 


profession. But I think the term profession ns 
ternal organisation ; we do not altogether 
Wo doubs wo may exouse ourselves by the sudden way in which wo 
have been called into existence, and the intensity of our individual 
work, which has left us no time to attend to our corporate func- 
tions, But the time is getting on. What is our excuse to-da: 
will not hold good to-morrow ; and, if in the future we would hold 
pet omar age we must, like them, combine to 
form an integral , in which each individual shall have his 
ay ee There can be no doubt that a change is now 
rapidly, eee coming coe the may in wiih engintems have 
to work. art of which for more than a century 
has been in a state of revolution, is now fast settling down into 
the application of well-tried principles and rules, however extensive 
these may be. By far the greater part of the work which comes 
to the engineer is work which is capable of being performed by 
strict and precedent, just as the work which comes before the 
lawyer or doctor. Ninety-nine per cent. of the work is similar to 


4 


hat has been done before, and in such cases the only cause an 
engineer can have for falling k on his inventive power or 
originality is one that he should be ashamed of, namely, his 
ignorance. There was atime, it is true, when this was not the 
case—not long ago, but quite recently. Up to the end of the 
last century the art of construction was regular and steady- 
going enough, and the rules by which engineers or architects 
worked were well defined. Then came the revolution and the 
grand advance—the introduction of steam and iron. During 
this revolution new rules had to be discovered. Then was the 
call for originality, which brought those to the front with whose 
names we are most familiar as engineers; these were not as a 
rule either trained as engineers or acquainted with the rules by 
which engineers of that time were guided. Brindley was a 
carpenter, Smeaton a mathematical instrument maker, as also was 
Watt, while Telford was a mason. It was by virtue of their 
original gifts that these men succeeded in making the advance. 
Ignorance of the then highest art of working in wood and stone 
was no drawback to them, for they had to introduce new 
material with new objects. Now, however, the case is again 
different. The period of revolution is past. A new art has taken 
the place of the old, but it is again an art with its definite and 
distinct law and precedent. Originality is required to advance 
this art and improve the laws, but not to tide over our ignorance. 
Yet this is a duty it performs only too often. It is a mistake 
to suppose that there is merit in originality where a beaten 
path exists. However clever a first attempt at anything is, 
it rarely fulfils its purpose so well as those which are the result of 
experience. When others have gone before and beaten a path it 
is generally wasting labour to strike out afresh path. The onl 
reason ~ 3 one can have for such a course is, that being well 
acquainted with the old road and knowing its defects, he may hope 
to find a better. This, however, requires an accurate knowledge 
with what is a known, and after he has acquired this his 
course may be safely left to his own judgment. The way to 
excellence in engineering now is, not promiscuous trial and happy 
esswork, but by care y studying what has already been done. 
e enormous growth of knowledge at the commarid of the 
engineer necessarily calls for more time on his part to be spent in 
acquiring this knowledge. Formerly the only education was that 
of actual experience. He had to discover everything for himself. 
Now, however, he must be guided by the experience of others, and 
he must expend earnest work in gaining this experience and 
preparing himself to appreciate it. Formerly an ordinary school 
ducation was idered ample preparation for an engineer. 
He was then sent into the works to pick up what he could, 
and develope improvements by a process of unconscious observa- 
tion. Of this plan the latter part at least was sound, namely, 
that of seeing large quantities of work before he himself was 
entrusted with the execution of it. In my opinion nothing can 
make up for the actual want of experience. No amount of 
learning about things gives a true idea of the things themselves. 
It is the main fault of continental schools of engineering that a 
course in the works does not form part of their curriculum. 
But, on the other hand, the course of preparatory education 
has been altogether too limited; and this has become more and 
more apparent as the amount of systematic knowledge has in- 
creased. It is not so much the actual amount of technical know- 
ledge with which the student commences his career as it is the 
manner in which he is prepared to receive such knowledge. How 
far, so to speak, he understands the only language in which such 
knowledge can be conveyed. Those who in spite of their early 
paucity of education—and there have been many—have notwith- 
standing acquired a fair working knowledge of what we may call 
the theory of their subject, have done it by undergoing the greatest 
hardships. They have spent years of weary work in acquiring 
what would have been a comparatively short and pleasant task if 
systematically attempted -with due means. I once heard an 
engineer, now of great eminence, when speaking of the com- 
eer facilities now afforded, say, ‘‘ With a great sum obtained 
this freedom ; but you, like St. Paul, are born free.” Doubt- 
Jess there are some here present who can bear me out in what 
I have said, and who have spent years—I will not say bitter 
ears, for the labour of successfully overcoming difficulties is never 
itter—but of painful trial; years which had you had greater 
advantage might have been spent much more profitably as well 
as less irksomely, and I doubt not that there are some others 
who have given up as hopeless the attempt to understand com- 
paratively simple matters because it was wrapped in forms into 
the mysteries of which they had not previously been initiated. 
One of the reasons why preliminary education was held of such 
little account has been the character of the only education to be 
btained. The ical education of our public schools or the 
mathematical education given at Oambridge, however much it 
might develope the power of mind of its possessor, were hardly the 
one more than the other calculated to forward the study which 
was his immediate object. Those who did attempt such a course 
found that they had spent several years in learning that which 
they had to lay aside on commencing their new work. Mathe- 
matics and the theory of mechanics, it is true, was then as now, 
the educational base most wanted; but these taught with a view 
to the application to the simpler problems of astronomy could be 
of little use, without years more labour spent upon them, in 
dealing with the complicated problems of practical mechanics. 
ey were about ss much use as the Latin grammar is for learning 
French. These things, however, are now altered by the establish- 
ment of special schools and the extension in the old. All the 
more useful branches of science are now within the reach of the 
student of engineering and in the forms most suitable for him. 
So that as a step towards understanding the theory of machines it 
is not now necessary for him to begin with the theory of astronomy 
or the doctrine of chances, The miserable form in which the only 
mathematies to be obtained was wrapped has compelled engineers 
to work out methods for themselves, and now that the demand for 
such knowledge has increased we find that the first mathematicians 
in the land have, so to speak, patronised our system. And as is 
natural, the extension of the practical use of mathematics infused 
new life into their study. Learnt as it now may be with a ial 
view to the application of practical mechanics, a inewindan of 
mathematics and science is much more useful than it was. But 
this is by no meansall. This would not be much were it not that 
the accumulated experience of engineering work has to a t 
extent been systematised and reduced to a form capabie of 
treatment, The case ia, however, entirely altered. 














Whereas formerly the good, at all events the immediate good, to 
be hi theoretical studies for those designed 
for the calling of i was doubtful, now there is every 
inducement for it. Nor has this fact been lost sight of by 
engineers. To their credit it must be said that they have come 
forward liberally to provide their successors with that education of 
which they have sane | i the want. There are now 
some fifteen 


the engi made a special branch of study. The advisability 
of @ course of training is even now sometimes called in 
question, But I think this doubt can only apply, and is only 
meant to to such a course of study as constituting the sole 
education of the student—as displacing the practical training. 
Looked at in this way, the doubt is just, for, as I have said, no 
amount of theoretical education can give that certainty and 
facility which only come from practice, As an adjunct to the 
practical training, as a tion for it, there cannot, I think, be 
the least doubt. .The of engineering has become so vast that 
it is impossible for any one to acquire anything like a complete 
acquaintance with it by practical o ation. e actual work of 
which one can gain experience in the course of a few years is but 
small, even under the most favourable circumstances. And the 
only way to make use of such experience as a general training, is 
to supplement it by reading, and thus to use it for the eye of 
pepe meng 3 the a of general laws and principles. Even 
allowing the aid of books, the range of work which may fall to 
the lot of an engineer is far too large to be mastered by one mind 
unless reduced to a system and to general laws. us all the 
multifarious forms of structure— buildings, bridges, pillars, 
wheels, roofs, &c., which, if each one is to be treated asa whole, 
must be bered in th ds ; if divided and considered in their 
component parts are found to consist of seven or eight simple struc- 
tures ; and the laws which regulate the use of each of these may be 
treated separately. Or again, endless as are the varieties of 
machines, when divided into their elementary parts these are not 
found to number more than 100. And so we might go on. It is 
then clear what an immense advantage is to be gained by attacking 
this mass of knowledge in a systematic manner, such as that in 
which it comes before a student in his course through a college, 
This is in truth the only manner in which anything like a complete 
mastery can be obtained. To attempt it by private study is to 
work at a great disadvantage. The exact course of preparation 
which is best for a student of engineering to pursue, although it 
should be varied according to circumstances, seems to be somewhat 
as follows :—Assuming, as in other professions, the age at which he 
is supposed to commence his career to be about twenty-one or 
twenty-two. Having pursued a general course of education at 
school until he is sixteen or seventeen, he should then commence 
his special course. In this he must learn thing ot sci and 
something of art ; but his main object will be to learn how the one 
can be brought to bear on the other. Mathematics and the natural 
sciences must form an essential part of his study; but he must 
not expect to make himself completely master of either. To do 
this would occupy more than the whole time at his disposal. He 
must select those branches of those subjects which most directly 
relate to his future work, and leave the rest as he would leave a 
luxury. The making of this selection is very difficult; the 
temptation is always to attempt too much, and this only ends in 
pore wang It is but a comparatively small portion of these wide 
subjects that can be usefully brought to bear on engineering, and 
to these he must necessarily restrict himself. The methods of 
applying these sciences to engineering problems constitutes a 
large subject, and one that is necessary for him to study; 
and besides this, he will have to devote some of his time 
to acquiring a sufficient knowledge of the things to be done by 
engineers on which to study the application of his science. And 
then there are yet those manual operations which are essential to 
bring his knowledge to practical issue, and in which a long course 
of training is necessary to acquire the requisite skill, such as 
mechanical drawing and the use of measuring and surveying instru- 
ments, the want of facility in the use of which would prevent for 
trang time the student from making practical use of his know- 
ge. 

To acquire a useful knowledge in these various branches of study 
will require three, or, at least, two years. The student will then 
proceed with his practical training, which should include as great 
a range of work as possible. In this he will find the knowledge he 
has acquired of very great help; he will recognise much that he 
sees, and be able to judge of the most important things to which 
to direct his attention. After such preparation he will learn more 
in one year spent in the workshop, or on works, than in three 








‘without it, so that by the time he has completed his training he 


will have as much practical knowledge as if he had spent his whole 
time in the workshops. The course of study as here sketched out 
will require to be varied according to the time, abilities, and 
intentions of the students, Some will be able to devote a longer 
period to the work, and will be able to carry the study of science 
to a higher degree of perfection, while others will single out some 
ial line. But it is with a view to such a course as this that 
the curriculum of colleges in which engineering is made a special 
study has been arranged, and there are now many students studying 
in them. There are still, however, many attempting to qualify 
themselves in the old manner, without any aaa scientific train- 
ing. Not only for their sakes, but for the future standing of 
engineers, I think this isa pity. Of course it would be little short 
of affectation to pretend that, surrounded as we are with mecha- 
nical results, one cannot learn to produce the results with which 
he is familiar unless he is first able to deduce them from elementa‘ 
principles. This would be equivalent to asserting that an Englis 
child could not speak English until he had mastered the rules of 
grammar. But to teach a language without the aid of grammar is 
not only a waste of labour, but a sure means of producing an 
imperfect result ; and this is equivalent to teaching engineering 
without science. Such is the hold which the study of natural 
science has taken in all classes, and such are the facilities for those 
in the lower ranks to rise, that it seems to be quite certain that if 
those who have the best opportunity of qualifying themselves as 
engineers neglect to do so in the highest manner, they will find 
their places filled by those who, while rising from below, have 
made better use of their opportunities. To the body of engineers, 
as a whole, belongs the duty of prescribing the course of study 
which shall entitle any one to rank as one of them. It is not, 
however, too much to say that at present nothing of the kind is 
attempted in England; and, although various ways in which it 
might be done have been under discussion, apparently no conclu- 
sions have been arrived at. It is done in other countries. And the 
fact that it is done by other professions—not only the older ones, 
such as law and physic, but by the most modern, such as that of 
actuaries—is a sufficient proof that it may be done by engineers. 
What are the difficulties? Why could not the representative 
bodies of engineers constitute themselves into examining bodies 
like the College of Surgeons or Physicians, and only admit such 
fresh members to the various grades within their ranks as 
should satisfy them as to the sufficiency of their education? 
Such a plan, if effectually carried out, vanes be a great advantage 
both to the outside public and to the engineers themselves. It 
would give a young engineer a definite object for which to 
work, as well as an opportunity of at once proving his capacity ; 
while, on the other hand, it would purify the rank of engineers 
and block out the crowd who now press into the calling simply 
because they have already failed or feel unable to pass the definite 
tests required for other callings. To keep out such would be no 
unkindness, for as it is they do themselves no They merely 
crowd the ranks. After spending sev years in faili 


miserably to render themselves fit to be entrusted with work, 
they then either give it up and try something else, or, finding 
some one with sufficient compassion to find them a su 


te 
post, well hedged in so that they qaumot well make @ mistake, 





they spend the rest of their lives in trying to get over this hedge. 
Of the pupils who enter the engineers’ workshops or otherwise 
evmmence the study of engineering, it is only too apparent what a 
proportion are of this class, and I believe that they choose 
engineering solely in the hope of missing all examination. There 
can be no greater fallacy. Engineering is one life-long examina- 
tion. There is no slurring over mistakes. Either your work fits or 
it coos not; your Metaae somal or it falls; your machine == 
it stands still, By a mistake an engineer loses something besi 
a case or a patient. If there is a reason why those entering the 
pe need not be examined, it is that their whole career will 
a practical examination. This eventually turns out those who 
are inefficient. but unf: it does not help wo the 


ment to them to undertake the arduous task of a high class 
training, which, although invaluable to them when they come to 
be e on important works, and not then to be attained 
will have but little immediate effect in forwarding their chance of 
employment. It may be said that there are tay | institutions 
which require some qualification for membership, Far be it from 
me to decry these institutions in any way. But what are the 
tests? I believe the only. one required for mem the 


Mechanical —, is the — of a somewhat high annual 
subscription ; w! forthe Institution of Civil Engineers, although 
the qualification is high for me’ ip so as to render the stand- 
ing very valuable, it is entirely a test o' tion, not of capacity, 
and hence is altogether beyond the of the young engineer ; 
nor for the only other grade, that of associate, altho i 
is conferred more freely, is there any examinatio test. 
The only ches towards such tests are the degrees and 
certificates in ineeri science conferred hy the various 
coll and universities. These, however much they may be 
sought for the intrinsic value of the education me "my y, are not 
as yet generally recognised amongst engineers. + they soon 
will be so seems probable, One important step towards this has 
just been taken, or perhaps I should say, has just been commenced. 
Some of the engineers round Manchester have agreed to recognise 
the value of the complete certificate of Owens’ College by taking 
the holders of them into their works. The value of a degree in 
engineering from such a body as the Institution of Civil Engineers 
has been questioned, because it is said that they could not with- 
hold the right to practice, No doubt in one sense this is true. 
But it may also be said of the representative bodies of any other pro- 
fession. e right to practice can “e be withheld by the State, 
and it is by their permission that the holders of degrees in law 
and medicine are allowed to do so, That the State would reserve the 
right to practice as engineers in general to those holding degrees is 
hardly probable, but that it would do so im some respect is certain. 
In place of a degree the passing of a ial examination is required 
for all civil service appointments. d there are many classes of 
work where if there were any qualification test this would be insisted 
upon, Whenever a man is responsible for the safety of his fellow 
creatures it is the duty of the State to step in and insist that the 
man shall be qualified for his post. The introduction of a system 
of degrees no doubt presents many difficulties, This is always the 
case in making a change where many interests are involved. But 
supposing the change to be liberally made, I think consideration 

ill show those who have already attained a position as engineers 
that it would be for their good as well as for the good of those 
who are to come after them. Those who are already members of 
the profession must be considered to have already passed a practical 
examination. Nor must the tests be such that any one of reason- 
able capacity need fear to encounter it, The professions of law 
and medicine exact of the candidates a certain qualification of 
general education besides their special knowledge, and it would 
be natural for engineers,to do the same. It is important for the 
permanence of the body that its members should oer a good 
social position, and education is the only way in which this can be 
secured. 

To bring all this about will doubtless take time; but this will 
depend on the earnestness with which it is sought, and this again 
on the interest which engineers take in the future of their calling. 
If we may judge by the liberality with which a= have come 
forward to provide the necessary education, they will be only too 
ready to take the other steps. One of the next of these must be, 
that we must have a more intimate relation between the students 
in the schools and the engineers engaged in the actual work. In 
the medical profession we find men of the greatest experience— 
those who are doing the hardest work—hold it a matter of honour 
and duty to come and give the students the benefit of their expe- 
rience. The medical man looks back with pride and pleasure to 
his career asa student, and to the connection into which he was 
then brought with the greatest men of his time, to whose words 
he listened with the enthusiasm which is ever stirred in the breast 
of a recruit by the accounts of battles from the lips of a veteran ; 
nothing impresses on the mind so strongly the importance of unity 
as early association. In this direction I hope we shall soon be able 
to move ; and that with united effort the time may not be far off 
when the engineering profession may be able to hold its own not 
only in the importance of its work and the capacity of its individual 
members, but as a corporate body, discharging all the functions 
necessary for handing down its importance to posterity. In bring- 
ing this about all our societies must take an important part, and 
the thought of forwarding this end should be ever present with 
us when we meet, 








ScoTTisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS,— 
The first general meeting of the tweutieth session of the Institu- 
tion of Engineers and Shipbuilders in Scotland was held on 
Tuesday evening in the Lecture Hall, Corporation Buildings, 
Glasgow, There was a very large attendance, and the chair was 
occupied by the new president, Mr. R. Bruce Bell, C.E. The 
following candidates for membership were elected :—Messrs. 
Thomas Black, mechanical engineer, Liverpool; Patrick E. Dove, 
C.E.; Charles Forman, C.E.; David Halley, mechanical engineer ; 
and Duncan Robertson, surveyor, Underwriters’ Registry—all of 
Glasgow ; James W. M‘Carter, mechanical engineer, Vendabdarry; 
Andrew Kerr, C.E.; and Thomas E. Rawlinson, C.E., both of 
Warrnambool, Australia; Alfred Rumball, M. Inst. C.E., and 
Peter Samson, Board of Trade Engineer, London; John Paul 
Wilson, naval architect, Jarrow-on-Tyne; and Francis Wm. 
Wilcox, mechanical engineer, Sunderland. Messrs, Lachlan 
Maclean, John James Pollock, James Meldrum, William T. Olive, 
and John M‘Currich, M.A., were also elected as graduates ; and 
Mr. Charles Lindsay, C.E., was unanimously advanced from the 
class of graduate to that of full member. Mr. Hector M‘Coll, 
consulting engineer, Glasgow, was presented with the Institution 
medal for his paper ‘*On the Strength of Cylindrical Boiler 
Shells,” read during the session 1874-75; and Mr. William Denny, 
Dumbarton, was presented with the marine engineering medal for 
the paper which he read during the same session ‘‘ On the Difficul- 
ties of Speed Calculation in Ships’ Trials.” The president, in 
delivering his introductory address, dwelt at some length on the 
rise and progress of deep-sea marine engineering and shipbuilding, 
of which the Clyde had been the nursery. He next addressed 
himself to the subject of the professional education of engineers, 
and compared the system pursued in this country with that of 
countries on the Continent. ing to speak of what was 
doing in America, where he had had some opportunity of seeing 
what our neighbours were about, he could say that, whatever pride 
we might take in our great undertakings here, we must be pre- 
pared to recognise that American engineers had in some things 
8 dus. After some remarks upon other great ns 
undertakings in the United States and Canada, the ad was 
brought to a close. On the motion of Professor James Thomson, 
C.E., an enthusiastic vote of thanks was accorded te the president 
for his valuable address, 
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RAILWAY MATTERS. 

TaE Wye Vale Railway waa opened for traffic from Chepstow to 
Troy station, Monmouth, on November Ist. 

Brazit has now about twenty-five hundred miles of railroad in 
operation, of either the 5ft. or the 39gin. gauge, and the 
Government are taki ng steps toi e t, having already 
decided to add some eleven hundred miles more. The equipments 
are very largely from American manufactories. 

Ar the Railway Companies’ Conference which was lately held at 
Brussels, it was resolved to establish an international office for the 
settling of accounts. The project of a union tariff was 
examined. With a view to about the accession of the 
Italian railway companies to the union, Milan was chosen for the 
next meeting of the conference, in April next. 

THE tunnel through the San Fernando mountains has just been 
— ‘and is worthy of notice, as it is by far the largest on 
the Pacific coast. Its length is 6966ft., while the longest tunne! on 
the Central Pacific Railroad, in crossing the Sierra, is not over 
1200ft. It is not two years since the first borings were made, 
and since then many unforeseen difficulties have had to be 
encountered. From the character of the rock and the enormous 
pressure he poe the timbers placed as bg the tunnel will have 
to be lined with strong masonry throughout. 

On Monday an influential meeting was held at Builth to consider 
the proposed railway extension from Radnor to Builth. After the 
object and direction of the line had been explained, the following 
resolution was passed :—‘‘ That this meeting is of opinion that the 
proposed line is wer of the support of everyone in the 
neighbourhood of Builth and district.” About twenty-five or 
thirty inhabitants of Builth and neighbourhood, who had at a 
previous meeting put their names down for £50, then doubled 
their amounts. The secretary for the proposed extension is Mr. 
H. Vaughan Thomas, solicitor. 

Tux works of the tunnel between North and South Woolwich 
have been commenced. The borings have been made, and it is 
expected that by June or July, 1877, the work will be completed 
and open to the public. At present the only mode of transit 
is by small steam ferries, which do not run in the f weather, 
or in small boats, the danger of which was only too we illustrated 
by the sad accident some little time back. en completed, this 
subway will supply a want that has been much felt by the inhabi- 
tants of the districts it purposes to unite. 


MucH disappointment has been expressed at the refusal of the 
North-Eastern Railway directors to make even the slightest reduc- 
tion in their mineral rates. The directors evidently think they 
have done enough in making a rebate, as they did some months 
ago, of 74 per cent on the rates of the minerals required for iron 
making. e position of the company has been retrograde duri 
the past two years of bad trade, and the fall in the price of 
and coke has not led to such a reduction of their working expendi- 
ture as might have been expected. For the last half year there 
was a decrease in the gross revenue of the company amounting to 
£58,457, and a decrease in the expenditure of £12,789, thus causing 
a diminution of £45,668 in the net receipts of the company. 


CAST IRON car wheels are the subject of a controversy between 
two Swiss railroads, One company has recently begun touse them 
under its freight cars; the other refuses to permit cars with such 
wheels to pass over its line, condemning them as unsafe,to the great 
disadvantage of through traffic from the connecting road. An 
appeal was made to the Swiss Railroad Department, and that body 
has referred it to the Council of the Confederacy. In the arguments 
made so far we have seen no mention of the fact that cast iron 
wheels are used almost exclusively, for passenger as well freight 
trains, on 75,000 miles of American railroads, and that accidents 
from wheel breakage are comparatively rare. It is very easy to 
make bad castiron wheels, however, and we shall not undertake 
to say that the prohibition is not right in this case. 


AN official Russian return shows that the aggregate extent of 
line in operation in Russia at the close of July this year was 17,658 
versts, as compared with 17,006 versts at the close of July, 1875. 
It follows that in the year ending July 31, 1876, new lines were 
opened in Russia, to the aggregate extent of 652 versts. The aggre- 
gate some: gr of all the Russian lines amounted in the first seven 
months of this year to 78,687,420 roubles, as compared with 
81,217,899 roubles in the corresponding period of 1875, so that 
the revenue acquired to July 3lst this year was 2,430,479 roubles 
less than the corresponding amount collected in the corresponding 
period of 1875. Having regard to the fact that extra mileage was 
worked this year, the result indicated must be considered, says, 
Herapath, ‘as showing a considerable stagnation in Russian com- 
merce and industry.” 


THE report of the Toronto, Grey and Bruce (narrow gauge) Rail- 
way, for the year ending June 30th, contains an interesting table 
showing the progress made during the last three years in population, 
acreage under cultivation, and industrial enterprises in territory 
tributary to the road, exclusive of Toronto. The length of the 
line is 171 miles, and the number of stations considered in the table 
is 22. It seems that the increase in population has been 13,518; 
tributary acreage cleared, 57,133 acres; flour mills, 12; saw mills, 
22; shingle mills, 19; factories of agricultural implements, staves, 
and pumps, 14; grain elevators, 8; grain warehouses, 21; general 
stores, 184; furniture factories, 10; other factories, 15, Oonsider- 
ing that the road runs through what was for the most part a dense 
forest, and is not a through line with any importazit terminus at its 
farther end, this is a good illustration of the work which every 
railway does in developing its region, however unpromising. 


On Tuesday evening, about seven, a catastrophe occurred on the 
Lancashire and Yorkshire Railway at Brierfield, near Burnley, by 
which three men were killed and several persons badly injured. A 
goods train from Skipton had just Subse chanting on to a siding, 
and was about 200 yards from the station, when a passenger train 
—due from Colne at 6.55—came through the tunnel close at hand 
and smashed into it. The goods train contained a large number 
of cattle and sheep, and in the guard’s van in the rear there were 
seven drovers, two of whom jumped out before the passenger train 
reached them and escaped uninjured. Three others were killed on 
the spot, the names of two being James Emmett, butcher, and John 
Nutter, butcher, Barrowford; the name of the third man could 
not be ascertained. William Emmett, butcher, of Burnley, and 
others from Accrington and Burnley were among the injured. The 
fore part of the passenger engine and the d’s van and two 

agons were pletely 1 one into the other, rising to a 
height of over 20ft. The line was blocked up for many hours, 
though every effort was made to clear it with all possible speed. 


THE London and North-Western Railway Company are extend- 
ing their dock accommodation at Holyhead, and are reclaiming and 
utilising 25 acres of waste land for quay and wharfage purposes. 
The bottom of the dock will be dr so as to give a uniform 
depth of 12ft. at low water. The dock will be 1800ft. long from 
entrance to head, and 600ft. wide at the broadest a narrowing 
towards the top or head, At the latter point will be built a com- 
modious railway station, and extending along one side of the basin 
will be quay and platform accommodation for arriving passengers 
and merchandise, while the opposite side of the dock will be appro- 

riated to departure purposes. The new quay wall will be 1800ft. 
ong, and to the rear will be the necessary warehouses and goods 
sheds and other offices, railway sidings being extended along the 
whole length. These works have involved the extension of the 
town sewer from its late termination to a point beyond the dock 
entrance. This new sewer is built in brick for a length of 1200ft., 
with a diameter of 6ft. It is then continued in tunnel through the 
— strata for a length of 800ft., with a diameter still of 6ft., to 
the face of the rock, whence the sewage will be carried out to sea 
hem 200ft. of cast iron pipe 4ft, Gin, in diameter, thus making 
@ total length of 2200ft. of sewer, 











NOTES AND MEMORANDA. 


In Sweden there are 121 printing offices, in 76 localities. Th 
employ 676 male compositors, 159 female compositors, and 4 
apprentices, 165 pressmen, 30 female feeders, and 259 machine 
boys. In 95 offices there were 216 presses and 202 machines, 
Stockholm has 29 offices, with 135 machines. Of the total 
number of machines, 86 were of Danish make, 65 German, 19 
Swedish, 14 French, and 11 English. Of the presses, 112 were 
manuf: in Sweden, and 34 in Denmark. 

THE vege J be pega v of the colony of Victoria estimate that 
249,822 oz. of gold were obtained in the second | geo of the year 
1876, as much as 155,357 oz. —— id. The number of 
miners at work averaged 42,453, of whom 11,138 were Chinamen. 
The returns continue to show that mining is gradually being carried 
on at ter depths in all parts of the colony. There were at the 
end of the June quarter twelve shafts of mining companies sunk 
+d depths of over 1000ft., seven of them being at Stawell, three at 
Sandhurst, and two at Clunes. The deepest shafts in the colony 
were the Newington, at Stawell, 1783ft., and the sy me at 
Stawell, 1706ft. A reef was discovered by the Magdala Company 
a year ago at about that level, but it was a long time before a trial 
crushing of the stone, sufficient to test its value, was completed ; 
the result is found to be that the stone is not paying. A new reef 
has since been discovered by that company, and much interest is 
excited upon the question whether it will pay. Payable stone has 
not, thus far. been found in Victoria below about 1050ft. 

Tue German Government have lately published the results of an 
investigation by various states of the empire with regard to the 
employment of women in manufacture, From the returns it 
appears that about 226,000 women, above sixteen years of age, are 
so employed in the empire. Of that number 3 per cent. are 
between sixteen and eighteen, 42 per cent. between nineteen and 
twenty-five, 34 per cent, above twenty-five. About one-fourth of 
the whole are married. Comparing the working women with the 
whole female population, it appears that in Prussia they form only 
1 per cent. of the whole ; i varia, ? per cent.; in Saxony, more 
than 3 per cent,; and, in Wurtemburg, a little more than 1 per 
cent, If they are divided ol pe , according to age, it is found 
that in Prussia there are 690,000 girls between sixteen and eighteen, 
of whom 4 per cent. are engaged in manufacture; in Bavaria 
there are 125,000 of whom 24 Per cent. are employed in factories ; 
in Saxony, 14 per cent. out of 75,000; and in Wurtemburg 5 per 
cent, out of 44,500. In Prussia, 34 per cent., between nineteen 
and twenty, out of 1,529,000, work in manufacture; in 
Bavaria, 2 per cent., out of 290,500; in Saxony, 11 per cent., out 
of 166,500; and in Wurtemburg, 3 per cent., out of 111,000. 
More than half—128,500—the total number of workers are employed 
in textile industry, 34,000 in the manufacture of cigars, and the 
rest in various branches of industry. The duration of work is 
from ten to eleven hours a day, and never exceeds thirteen hours. 
The usual wages are 5s, to a week. If some get less, others 
get as much as 19s, to 24s. a week. 

A COMMUNICATION has been made by Herr J. Annaheim, to the 
German Chemical Society of Berlin, in which he proposes the 
following experiment to demonstrate the extraordinary divisibility 
of matter, and to give a notion of the almost infinite smallness of 
the ultimate particle or atom. For this p se he suggests the 
employment of highly tinctorial substances—fuchsine and cyanine. 
The Polytechnic Review has given an abstract of the paper ;—‘* To 
determine how small a quantity of colouring matter could be dis- 
tinguished by the unassisted eye, the author took 0,0007 gramme 
of fuchsine the chemioal formula of which is Co, Hy, Ns, H Cl; the 
particle in question being about 0°5 mm. (about ;, of an inch) in 
diameter. This minute particle he dissolved in aloohol, and diluted 
the solution with water until it made 1000 cubic centimetres, 
Every cubic centimetre of this solution contained, therefore, 
0°000,000,7 grammes of the colouring matter. Ifa single drop of 
this solution be placed in a small reagent glass, and the latter is 
held obliquely against a sheet of white paper, the red coloration 
of the fuchsine can be distinctly appreciated by the eye, especially 
if for — of comparison, a similar reagent glass with pure water 
is placed beside the former. About thirty-five drops of this solu- 
tion make a cubic centimetre, from which it appears that the 
unaided eye can detect even so inconceivably minute a quantity of 
matter ag (2°2990007), oy 0 gramme (about three ten- 
millionths of a grain), Assuming now this single drop of solution 
to contain but one molecule of fuchsine, the absolute weight of one 
of the hydrogen atoms contained in the fuchsine is determined to 
be "00000000089 gramme (about eight billionths of a grain). 
This quantity is found by dividing the quantity of colouring matter 
found in the Te drop under observation, by the molecular weight 
of fuchsine as determined by its constitution ; that is, 000000002 
+337'5 (where 337'5 is the molecular weight in question. The 
author then proceeds in a similar manner with cyanine. It is, how- 
ever, quite unnecessary to go through with his calculations, as they 
are precisely analogous to the foregoing. This method of calcula- 
tion does not of course give us the real weight of the atom, but it 
demonstrates that the hydrogen atom cannot be heavier than eight 
bil'ionths of a grain.” 

THE last report of the Underground Temperature Committee of 
the British Association states that the subject chiefly under con- 
sideration was, the presence of water in bores, and of the means 
to prevent it. A great many experiments had been made, but 
they had all been rejected. The committee had, however, obtained 
some which were the best that had yet been got. There was an 
exceedingly deep bore at Spernberg, about twenty miles from 
Berlin ; it was 4052 Rhenish feet, or 4172 English feet deep, and 
the bore was almost entirely through rock salt, and full of water, 
and the temperature at the surface was 7'2 deg. Reaumur; at 
700ft. the temperature was 17‘2; and at 3390ft., the deepest point 
at which reliable observations were obtained, the temperature was 
37°2., and that gave 1 deg. Fah. to 50 Rhenish feet. These obser- 
vations showed that there was a decided decrease of the rate of 
increase as they went deeper. The next thing the committee had 
directed their attention to was flooding, and in that the most 
careful observations had been made to ascertain the effect of its 
presence, and whether flooding was nevessary. The first experi- 
ment was made to ascertain whether the water at the bottom of 
the bore had the normal temperature of the surrounding rock, 
because if the water at the bottom did not possess that qualifica- 
tion the water in other parts would not. The way in which it 
was tested was that when the bore had gone to a certain depth an 
advance bore was made of smaller diameter, and into that advance 
bore a thermometer was let down, and the bore then plugged at 
the place where it communicated with the big bore. The thermo- 
meter on being taken out gave a temperature of something more 
than 36 deg., and the same thermometer let down, without the bore 
being plugged gave a reading of 33 deg. Reaumur. Another ther- 
mometer of a different construction gave readings similar to those 
of the other. The committee had under consideration the obtain- 
ing of a plug which would offectually separate the water of the bore 
below from that above, and at the same time be easy to let down 
and draw up. Great difficulty had been experienced in reference 
to that point, and that would now be the aim of the committee 
to secure such an appliance in order to get correct observations. 
Additional experiments had been made at a place called Swinderby, 
near Lincoln, 2000ft. deep, which he understood was the deepest 
bore in the east of England. At that depth the temperature, 
was found to be 79 deg. Fah.; deducting from that the temperature 
of the surface, 50 deg., gave a difference of 29 deg. Another 
observation at 1950ft. gave a temperature of 78 deg. In addition 
to these, Mr. Symons had taken o ations in a well at Kentish 
Town for the purpose of determining whether ata given depth of 
—say—1000ft. there was any change of temperature, but as the 
wire by which the thermometer been let down had varied 
in length, there was really no reliable result obtained. Favour- 
able obsevations had also taken at Angers, in the north of 








MISCELLANEA. 
Messrs. Joux ELDER AND Co., of Govan, have secured the 
contract for supplying three of the six steel corvettes they are now 
building for the Government with engines and boilers. 


Tur Russian ironclad Peter the Great, recently ordered to the 
Mediterranean and then stopped on her way, has received orders to 
winter at Revel. The reason given is a defect in her machinery. 

THE Pall Mall Berlin co: mdent telegraphs ;—-General Wolff 
von Linger, Inspector-Gen of Imperial Small-arms Factories, 
has resigned his post. This fact is accepted as confirming the 
report that the Mauser rifle, not having satisfied expectation, is to 
be di 


discarded, , 

Tur iron and steel trades of Austria-~-H are very bad. The 
aggregate sales are far under the returns for last year. The pro- 
duction is being curtailed throughout the iron districts, but not- 
withstanding, no diminution of stocks is apparent. No contracts 
worth speaking of are being placed either for railway metals or 
machinery. The export trade to the East is nil, and Italy is taking 
very little. 

Ir seems that Mr. Ralph Stott has made what the German War- 
office consider exorbitant demands; his experimental ascent in 
his flying machine is therefore not likely to take place. It is ever 
thus with flying machines, and it may yet happen that Mr. Stott 
will carry the secret of his invention to the grave. We wonder 
what would have happened if Mr. Stott’s terms had been accepted, 
We also wonder whether the German War-office ever made any 
offer to Mr. Stott. 

Mr. BERNARD Lavtu, well known in connection with the Lauth 
three-high plate rolls and the Lauth cold-rolled shafting, has lately 
put in successful operation an adaptation of vertical and horizontal 
rolls to the manufacture of hoops, bands, &c. The first rolls run 
at eighty revolutions, and the last at three hundred per minute, 
and with a result that is said to be beyond anything supposed to be 
possible by manufacturers of this class of iron. The mill consists 
of eight trains of vertical and the same number of horizontal rolls, 
Mr. Lauth is engaged in the iron manufacture at Howard, Centre 
County, Pa. - ; : 

It is well known that balloons were of great use during the siege 
of Paris, and that since that date the attention of our own Govern- 
ment has been called to the subject. No balloon corps has, as yet, 
been established in the British army; but from the report of a 
committee, of which Generat Todleben is president, it would appear 
that Russia has determined to form such a corps. It is to consist 
of a few engineer officers, with two sub-officers, and thirty pioneers, 
Their duty is to be to keep three balloons always ready for use 
during sieges, for reconnoitreing purposes, or for crossing rivers, 
The balloons are to be small, of sufficient capacity to hold 30,000 or 
40,000 cubic feet of gas. There are at present six balloons in the 
Russian army, four on the Charles system and two Montgolfiers. 
Their weight and bulk is very much against their being used, for 
the committee report that they would require twelve wagons and 
thirty-six horses to move them, and this fact has probably influenced 
the choice of smaller ones for future service. 

A CANADIAN exchange says:—‘* We learn that previous to the 
departure of his Excellency the Governor-General of Canada and 
Lady Duffrin from British Columbia, where they had been on a 
visit, his Excellency drove the first pile in connection with the 
construction of the first graving dock in the British possessions on 
the Pacific coast, and which is to be built in Esquimalt Harbour. 
The assemblage at the ceremony was large and brilliant, the Lieut. - 
Governor, the members of the Government, and other influential 
people of the province being present. His Excellency, aiter 
replying to an address which had been presented to him y the 
people of Esquimalt, approached the engine which was to lift the 
monkey, or mass of iron; when all was ready. his Exceilency 
moved a lever, and the mass of iron, weighing 23001b., was pre- 

ipitated from a iderable height on to the pile-head, amid the 
salute of twenty-one guns from H.M.S. Amethyst, the dipping of 
flags, and the cheers of the assemblage, and the pile was then 
announced as driven, and the great work inaugurated. Mr. W. 
Bennett, C.E., and Mr. C. Dawson, C.E., were present, the former 
gentleman representing the engineers to the dock, Messrs. Kinipple 
and Morris, of London, and the latter Messrs. Reed Brothers, the 
contractors, also of London. 

From Bombay (Oct. 2nd) we learn that the output of the East 
India Railway Company’s collieries is now nearly 800 tons per 
diem—the largest turn out of any mines in either the Damuda or 
Barrakar districts, and for that matter, in India. The requirements 
of the company’s lines do not exceed 400 tons a day, or about half 
the raisings, so that the shareholders may congratulate themselves 
on having an additional source of income, besides obtaining their 
coal at nearly one-eighth the cost of most of the other Indian rail- 
ways. Some idea of the importance and extent of the workings 
may be derived from the fact that the total number of hands 
engaged above and below ground varies from 3000 to 4000, and that 
there are about thirty shafts in operation, averaging over 100ft. in 
depth, besides outcrop inclines. The collieries are worked by an 
efficient European staff, under the management of Mr. I. J. Whitty, 
C.E., resident engineer. 

THE great success, says the Pall Mall Gazette, which has so far 
attended the trial at Spezzia of the 100-ton gun constructed by 
Sir William Armstrong’s firm for the Italian Government, neces- 
sarily calls attention to the two ironclad vessels which have been 
built by the same Government to carry these monster cannon, 
One of these, the Duilio, is already afloat, and her sister ship, the 
Dandolo, will, it is said, be launched in July next. They are both 
enormous turret-ships of about the same size as the Inflexible, having 
a displacement of upwards of 11,000 tons each, and they carry 
armour 22in, thick on a teak backing. It is doubtful, however, 
whether they will attain an equal rate of speed with the English 
vessel; and although they are to be armed with Sir William 
Armstrong’s 100-ton guns, as against the 80-ton variety of the 
Woolwich Infant to provided for the Inflexible, neither is 
reckoned by foreign naval critics as being so powerful aa our 
latest ironclad. There is, we believe, no insuperable difficult 
either in the way of mounting the turrets of the Inflexible wit 
100-ton guns, should that weapon prove—as now seems possible— 
greatly more efficient than the 80-ton gun upon which our official 
artillerists have hitherto prided themselves. In addition, it is satis- 
factory to know that not only have these great guns been constructed, 
but also that the thick armour-plates are being rolled by a private 
firm in this country. We have thus at hand the means of speedily 
remedying any inferiority that we may temporarily show at any 
point. Still; it is well to bear in mind that within two years from 
the present time the Italians will have ready for sca a pair of first- 
rate turret ironclads, carrying the heaviest guns afloat, which 
might well turn the scale in a decisive naval engagement in the 
Mediterranean. Our interests at stake are of such magnitude that 
we cannot, as a mere question of marine insurance, afferd to run 
the risk of defeat at sea by any possible hostile combination. 
Nearly every foreign Power thinks it is, or ought to be, the heir to 
our large carrying trade; and a blow at our naval supremacy, by 
whomsoever struck, could scarcely fail to be universally popalar. 
It does not follow, of course, that celnees Italian politicians have of 
late been credited with very dangerous designs, they would attempt 
in earnest to carry them into effect ; but the cost of the Duilio and 
Dandolo is out of all proportion to the revenue of the Kingdom of 
Italy, and she has certainly no commercial marine requiring such 
vessels for its defence. By the year 1878 the day may have passed 
for these unwieldy and expensive ships—the Germans have 
already retired from the ruinous competition in large ironclads— 
and we may find it more effective, more convenient, and cheaper to 
crowd the narrow seas with rams, swift torpedo craft, and heavily 
armed gunboats, than to continue to pile together guns, armour- 

lates, and endless machinery on these floating batteries. But, 

owever this may be, the most satisfactory consideration is that 
some of the most powerful vessels in their day that have ever 
borne the English flag were built for us by foreign Powers, 
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CENTRE SQUARE WATERWORKS, PHILADELPHIA, 1801. 
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PUBLISHER'S NOTICE. 


*,* With this impression'we publish as a Supplement, No, XCVIII. 
of our Portfolio of Working Drawings, being Sheet 2 of a 
series of drawings of the Engine of the New York and New 
Orleans Steamship Hudson. Every as issued by the Pub- 
lisher contains this Supplement, and Shates are requested to 
notify the fact should they not receive it. 











TO CORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary to 





correspondents that letters of inquiry addressed to the 
Suilie, end tatended for insertion ta thle lumn, must, in ali 
cases, be accom; nied by a large envelope legibly directed by the 
writer to hi , but bearing a 2d. , in order that 


@ postage 
answers received by us may be forwarded to their No 
notice will be taken of communications which do not comply with 
these instructions. 


«* We cannot undertake to return drawings or manuscripts ; we 
request correspondents to keep copies. 


ing questions, must be accompanied by the name and address of 
the voriter, not necessarily tor publication, but 
good faith. No notice whatever will be taken 


communications. ; ; 

G. M.—(1) The Stockton and Darlington Railway. Bey Stephenson. 

J. B.—The origin of steel is lost in antiquity. It is simply impossible to give 
a to your question. é ; 4 

A a Rar you will look at the diagrams again you will see that a very 
large proportion of the low-pressure card is below the atmospheric line. Of 
course the high-pressure card is altogether aboveit — ’ 

D. A.—The highest duty ever obtained from a Cornish engine was about 
107 million of foot-pownds per bushel of 941d. of coal. The ordinary 

i half this. The performance of Cornish engines is never 
estimated in gallons. : 

Dorset.— Your boiler should contain about 5 square feet of heating surface ; 
and to be on the safe side with so small an engine, the pump should have a 
capacity one-twentieth that of the cylinder. A copper boiler 12in. diameter 
will be safe for 501d. if of —— plates, provided it is made with 


| ocean oo ton fly-wheel has a sufficiently long boss and is 
ER.—If your = 
tae wal 4 fit the shaft, which should be 12in. diameter where the 
wheel is seated, one steel key 1hin. thick and 22in. wide should hold it. The 
taper of the key must be a mere trifle. If there is any doubt about the 
workmanship, then use two steel keys at right angles, of the same dimensions. 
Four keys are quite unnecessary when the shaft is turned and the wheel bored 


J. ay Try carryng the steam pipe round the uptake inside the boiler and 
perforating it to admit the steam. This may prevent priming if that is 
due to all the steam being drawn off from one port, tent fed Sar above 
the water-line. (2) If there is Fs proper snifting cock ont 


you will require no air valve. (3) Employ a competent bu to do your 


underpinning. It is at all times troublesome, and even , work, 
which should only be performed by persons possessing proper ez, 
J. C.— Your question as to the conditions which a railway coupling should 


ling should be perfectly automatic—that is to say, it should unite 
vehicles together or ecesaple them at pleasure without any interference on 
the part of a porter. It should be of variable lengths, always tight. 
It should be absolutely rigid, but thoroughly elastic at the same time. It 
must never break, but it should be weak enough to give way the moment an 
engine leaves the rails. It should couple the vehicles so closely together as 
to restrain moderate oscillation, but it should leavea good deal of slack 
between them to enable an engine to start a train freely. The coupling 
must be so simple that it cannot get out of order, even if thrown into a 
ditch for years. It must work without oil, and have no screws pins or 
joints requiring attention. It should be very light, and, above all, the cost 
‘must be very small, It appears strange that these few and simple require- 
ments have not yet been complied with, and we wish you every success in your 

THE STRENGTH OF PIPES. 

(To the Editor of The Bnguneer.) 
rR, —Can any of your readers give me a good rule for the thickness of 
sgn tena A diverent diameters and different pressures ? 
Molesworth gives t = 0°:000054 x HX d+X. 


“Colliery Manager's Pockel-Bed My — more give— 
t= —_a 
9000 


Hawksley’s rule— an 
t= 018 4/ Tor va 
5 


le the head or pressure of the water is not taken into account. 
toon Box, in his book Practical Hydraulics,” gives— 


t= Vda HXd 
( at 95) + (000 ) 
I generally use Mr. Box’s rule, but have been told several times that I 
have made the pipes too thick, therefore I should be greatly obliged for 
Ecomet, 


some information on the subject. 
Luton, Oct. Ist, 





SUBSCRIPTIONS. 

Tar Enctneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of pref |, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (inciuding double nwmber).. .. .. £0 14s, 6d. 
Yearly (including two double numbers).. .. .. £1 9s. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. THe Enainerr is registered for transmission abroad. 

Cloth Cases for binding Taz EnatneER Volume, price 2s. 6d. each. 

The following Volumes of Tut ENGINEER can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 87, 88, 89, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 

following rates will receive THE ENGINEER ween.y and post-free. Sub- 

oe Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be ¥f preferred, at increased 
ates, 


Remattance Poat-office Order. — Australia, Be’ Brazil, British 
British Guiana, Cnete, ae of Good beak, \ 
only), Germany, tar, In c—, 
etherlands, New Brunswick, Newfoun: d, New ith Wales, 
ealan 8 land, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South 
Buenos Ayres, 


oon) lon, France, 
d G: , Ionian Islan A BR 
Spa Evedea Bite "Chi, Borne, al ant” 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and wnder is three shillings, 
for every two lines rds one shilling and sixpence ; odd lines are 
charged one shilling. The line yp eight . When an adver- 
tisement measures an inch or more the charge is peer tpn All 





pay 
gulority, but regularity cannot be gua: 
advertisements, except weekly ones, are taken subject to this condition. 

CaNNoT BE InseRTED UNLESS DeLIveRED BEFORE Six O'CLOCK ON 
Taurspay Evening 1x zach Week. 

*,* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr~ George Leopold Riche ; all 
other letters to be addressed to the Editor of Tae Enoineer, 168, Strand, 
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MEETINGS NEXT WHEE. 
Soctety or Enoineers.—Monday, Nov, 6th, at 7.30 p.m.:.“On the 
Conversion of Peat into Fuel and Chareoal,” by Mr. Charles E. Hall. 
EVELAND = OF Enorerrs.—Monday, Nov. 6th, at 
7.30 p.m.: (1) Annual and statement of accounts. (2) List of new 
members. (3) Paper “‘On the Tay Bridge,” by Mr. Edward Gilkes, 
Middlesbrough. 
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STEEL ARMOUR PLATES. 

Tue artillery experiments carried out during the month 
of October at Spezia by the Italian Government were by 
far the most important ever conducted. Not only was the 
greatest gun in the world tested for velocity pest penetra- 
tion; but armour plates of almost unparalleled magnitude 
were tried for resistance, and we may add, for durability. 
Nor was this all. The comparative power of steel and 
iron to resist shot delivered from guns of both small and 

calibre was tested once more under all the con- 
ditions that were most favourable to the harder metal. 
fg bs of = e ra pes not ane on 
the performance of a single gun; and it cannot isputed 
that the Spezia trials must exercise a powerful intone on 
the artillery warfare of the future. Guns, ships, and 
armour will all undergo modifications; and changes will 
probably be introduced in the construction of these things 
which will stop no one can say where. The prominent 
features of the results can be briefly stated. In the first 
place, the 100-ton gun is the most powerful weapon in the 
world—more powerful in proportion to weight, it would 
appear, than our own 80-ton gan, for with 340 lb. of 
powder it imparts a velocity of 1475ft. to a projectile 
weighing 2000 lb., representing an energy of 30,150 foot- 
tons, while the 80-ton gun, firing 370 lb. of powder, 
imparts about 27,000 foot-tons to a 1700 Ib. projectile. 
In the second place, it has been proved that steel as a 
material for armour plates is far inferior to iron. 

We have already given some general particulars of the 
preliminary tests of the 100-ton gun, But it is only within 
the last few days that we have received detailed infor- 
mation concerning the trial of the weapon against targets. 
On the 25th of October these trials began, and they are 
still in progress. An excellent practice ground has been 
made by constructing embankments in a ravine near 
Spezia, and in this ravine have been erected four targets, 
representing various systems of protecting the Duilio and 
the Dandolo. The most noteworthy of these targets was faced 
with two plates of steel, worked under the great hammer 
at Creusot. Each plate is 11ft. llin. long, and about 4ft. 
8in. wide. The thickness is, as nearly as eee ye 22in. 
These plates are backed with two layers of teak, collec- 
tively 29in. thick, then comes a 14in. iron skin, and behind 
this, frames, representing those of the ship; the whole so 
strutted from behind that it — be regarded as equiva- 
lent to the ship’s side. The steel plates are perhaps the 
softest ever made, being, we are informed, as .ductile and 
as easily worked as Low Moor iron. The bolts are only 
screwed into the plates to a depth of about llin., so that 
there are no holes through. The second target is similar 
in every respect, bey 2 that the top plate of the two is of 
wrought iron, made by Cammell of Sheffield, while the 
lower, also of wrought iron, was made by Marrell. The third 
target, still of the same dimensions, isdifferent from that we 
have described in the plating. The upper half has two 
superimposed Cammell’s wrought iron plates, the front 
12in, and the rear 10in. thick. About 14in. of timber 
intervene between the two. The lower half consists of the 
same backing, &c., as in the first, but the plates are two 
in number, the first of chilled cast iron, next the backing, 
and 14in. thick, while the plate in front is of wrought iron, 
8in. thick. The last target closely resembles the third, 
except that the plates were made by Marrell, and timber 
intervenes between the wrought and chilled iron plates. 
The total thickness of all the targets is the same—4ft. 4in. 
of wood and iron. Against these targets were brought three 
Armstrong guns—a 23-ton llin. gun, flanked by two 
18-ton 10in. guns. In the bay, close inshore, lay the 
100-ton gun on its pontoon, ready to take its part in the 
assault at any moment, The guns on land were so close 
to the water’s edge, and the pontoon was so close to the 
shore, that the range of all the guns was the same within 
a few yards. 

On the 25th, about noon, a round was fired from the 
10in. gun against the upper half of the steel target. The 
charge was 771b., and the striking velocity 1484ft. The 
shot did not{get through; it made an indentation 10in. 
deep and broke up. my age little harm was done, but 
in a very few seconds the plate began to sing, and fine 
cracks extended themselves in various directions from the 
shot hole ; the plate was no longer in one piece. The next 
round was fired from the other 10in. gun against the Cam- 
mell wrought iron plate on another target. The penetra- 
tion was about the same, but there the mischief ended, the 
plate was still sound. The third round was fired agai 
the Marrell plate on the same target, with results di was 
in nothing from those we have just described. The fourt 
round wasa salvo from a 10in. and an 1lin. against the 
steel target. The shots struck close together and about 
3ft. from the end of a plate, and smashed off one corner, 
extending all the cracks, and setting up new fissures. 
The defeat of a 22in. steel plate by comparatively light 
ordnance was, in a word, complete. The 100-ton gun was 
then fired out to sea, and the experiments terminated for 
the day, but on the 26th they were resumed, when the 
100-ton gun, at the first round, smashed the hitherto 
untouched Creusot plate into atoms. The shot was broken 
up, however, and did not get through the target. 

Precise details of the further results obtained have not 
yet reached us from Italy. The facts we have given, 

owever, supply  aapecd of matter for careful consideration. 
For many years the employment of steel as a material for 
armour-plates has been persistently advocated, and eve’ 
objection urged against it has been put on one side wi 
the argument that steel can now be made, and in large 
masses, which has a ao breaking strain and a greater 
ductility than iron. e toughness of this material was, 
it was claimed, precisely the point in which it was superior 
to wrought iron. It was practically impossible to give a 











satisfactory answer to these statements. All that could 
be said was that in Sir William Armstrong’s hands steel 





armour-plates had not succeeded; that others had been 
equally unfortunate, and that there were certain pecu- 
liarities in the behaviour of steel difficult of explanation, 
which rendered it unfit for armour-plates. Of course it was 
easy enough to overset such a defence by simply stating 
that it dealt only with the steel of the past. Now, iaaeen 
the question has been conclusively set at rest; there is no 
ground for believing that any steel plate better than those 
sent from Creusot, at a cost of about £2500 each, can ever 
be made, but the mysterious fact remains that 22in. plates 
of this — metal can be peeled off a ship as fendily as 
the shell is taken off a walnut, by guns firing less than 
80 lb. of powder. It is probable that we have heard the 
last of steel armour plates, but we have by no means heard _ 
the last concerning the way in which they fail. This is a 
very curious feature, and, so far as we are aware, almost, 
if not quite, without a parallel in the behaviour of metals, 
although something like it may be seen in the splitting of 
wocd exposed to a rending strain. Let us consider for a 
moment what takes place. At the moment of impact 
the shot submits the entire plate to a severe con- 
cussive strain or jerk, and at the same moment 
its conical head upsets the metal in its immediate neigh- 
bourhood. The result is that a species of annular wedge 
is left in the plate. This wedge consists of that portion of 
the plate which would have expanded outwards radially, 
had it been permitted. The strain caused by the presence 
of this wedge, then splits the plate. In an iron plate no 
such action takes place, because the metal composing the 
wedge is compressed more easily than the steel, its mole- 
cules flow on each other, and no splitting action takes 
place. It will be found, we venture to say, that if sam- 
ples of the Creusot armour plates are tested for compression, 
their resistance will be much greater than that of wrought 
iron, although their tensile strength may be not much 
ter. We can produce no other hypothesis to account 
for the apparently spontaneous fracturing cf the plates 
long after the shot had struck them. It may be 
argved that, as the cracks start from the hole, no 
such ring wedge as we speak of could exist; but we 
have only used the word “ring” in a rough sense, for lack 
of any other word which will better answer our purpose. 
All we wish to convey is that steel has been forced out of 
the path of the projectile in such a way as to set up a cen- 
tral strain in the plate, and that this strain remains in 
steel, while it dies out at once, or nearly so, in wrought 
iron. It must not be forgotten that the plate cannot crack 
of itself. One crack meas in a Creusot plate on the 
25th ult. was 2ft. 6in. long. We do not know whether this 
crack went clean through and through the plate or not, 
but if we assume that it was but 10in. deep, we have an 
area of fracture of 300 square inches, and taking the tensile 
stength of the plate at 30 tons only to the inch, it appears 
that the enormous disruptive force of 9000 tons was re- 
uired to pull the plate asunder in the line of this crack. 
hence did this force come from a considerable time after 
the plate was struck? Work must be done in breaking the 
plate. But the only work which the plate received was 
communicated by the shot. In what way then was this 
work stored up in the plate to be.exerted some minutes 
subsequently? The assertion that the molecules of steel 
undergo in some unexplained fashion such a change that 
they cease to have any hold on each other in the line of 
fracture is, we fear, untenable. The problem presented 
by the fracture of steel armour plates at Spezia is one of 
very considerable importance, apart from questions of 
attack or defence. We venture to think that if the imper- 
fect hypothesis we have sketched does not represent the 
truth, in part at least, then the explanation of the pheno- 
mena must be sought in the same direction as that of the 
automatic pulverisation which De La Bestie’s glass under- 
goes now and then without apparent cause of any kind. 


THE ARCTIC EXPEDITION. 

Tue Discovery and the Alert arrived in Cork Harbour 
on Sunday. Despatched by the English Government, they 
sailed on an Arctic exploring expedition about seventeen 
months ago. They carried provisions and were fully pre- 

d for an absence of some four years, It was confi- 
Fently anticipated that they would be absent from England 
for at least three years. Their return before that time 
had elapsed has taken the world by surprise. No one 
blames Mg my: Nares for coming k before he was 
expected; but the pleasure universally experienced at his 

e return is tempered by some di appointment that his 
defeat has been so overwhelming and so complete, The 
expedition did not reach the North Pole. By making 
almost superhuman exertions they attained to a point 450 
miles south of the pole, and further north than any one 
had ever got before; but the evidence supplied to them 
when they reached the limit of their wanderings was 
conclusive—it is physically impossible to reach the pole b 
way of Smith’s Sound. If ii had been possible to establish 
depts from the furthest se they attained, on a route 
extending to lands better known and more temperate by 
comparison, we may surmise that a second expedition, 
taking the most northern depdt as a place of departure, 
might reach a little further north in the course of a summer 
or two, and that in this way the North Pole might, with 
good luck, be visited in twenty years or so. But it is 
obvious that Captain Nares had no means of carrying out 
any of such a programme; and we doubt whether the 
English Government would be justified in doing more, for the 
— at least, than they have done. It is certain that the 

orth Pole cannot be reached by a single expedition, If 
it is to be reached at all, it must be literally by making a 
road to it foot by foot, and year by year. As fast as crews 


and ships are used up, others must be sent to take their 
place. e expenditure in lives and money would be 
enormous; and even with the most lavish outlay of both, 


it is to the last degree probable that the object had in view 
would not be attained. 

It has been suspected for some time that ships can never 
reach the Pole. Even though the mythical open Polar 
sea actually existed, the icy barrier between it and the 
North Atlantic Ocean woul ol gos quite impassable, But 
it has hitherto been deemed practicable to work north 
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with over the ice. When ice is tolerably smooth 
consi le may be made notwithstanding in- 


progress 

tense cold; and the Pole would be easily reached if a 
smooth frozen ocean intervened between it and the 
northern extremity of Smith’s Sound, for instance. One 
of the most important lessons taught by the voyage of the 
Alert and the Discovery is that there is nothing like a 
smooth expanse of frozen water round the Pole. On the 
contrary, avast expanse of ice, from 100ft. to 200ft. thick, 
was encountered. This ice was broken up and piled 
together mass upon"mass in such a way that to travel over 
it om ged impossible. Walls of frozen water 50ft. 
or 1 high the way on every side. Surmounting 
these and descending on the other side, the sledge parties 
found similar walls opposing their further progress, It is 
not remarkable that even in the most practicable portion 
of the ice desert an advance of a mile a day was deemed 
good work. Far as the eye, aided by powerful glasses, 
could reach, the prospect was the same. Rieeaeni blocks 
of ice, heaped mountain on mountain, berg on berg, barred 
the way to the North Pole. The ice which the crews of 
the Alert and Discovery have seen is not like the corre- 
sponding puny product of more southern climes, Countless 
ages have existed since it was water, and its characteristics 

rove, beyond all room for question, that an unfrozen 

olar Sea has no existence. Thus, then, it is alike im 
sible to cross this sea either with ships or on toot, 
and but two chances of access remain—one is to traverse 
the frozen sea in a balloon, the other depends on the 
existence of land tolerably free from ice, and smooth 
enough to permit the transit of sledge parties between it 
and comparatively open water on the Alaska side. So far 
as is known, no such land exists. We should not be 
justified in asserting that it may not be found ; but it is 
certain that in the absence of a coast line of a practicable 
nature from open water to thie Pole, the Pole will never be 
reached, 

Into details of the events of the voyage of the Arctic 
ships it is quite unnecessary that we should enter, even if 
they were available. It is enough to say that, if we except 
the discovery (?) that no open polar sea exists, little has 
resulted from the expedition. As there was neither flora 
nor fauna, nothing has been learned by the botanist or 
the naturalist; whether any new light has been cast on 
geological questions remains to be seen. As regards 
meteorology, the most noteworthy fact is, perhaps, that a 
temperature of 703 deg. below zero was registered. This 
is the most intense cold ever noted out of a chemist’s 
laboratory. The fact that the aurora borealis was seldom 
seen, and then always to the south, is one possessing some 
interest. The narrative of the life on board, the records 
of the sufferings of the sledge parties, and of the mar- 
vellous heroism displayed by some of the officers and men, 
are identical in most respects with the accounts written by 
all Arctic travellers of their experiences. When we hear of 
the Ice Theatre, the amusements on Christmas-eve, the 
sledge excursions, &c., Parry’s voyages are forcibly brought 
to ourminds. The ice region is intolerably monotonous in 
its character, and the curse of monotony appears to hang 
round all expeditions to it. Of interesting adventure 
there is practically nothing to tell. When we have read 
the record of the events of one month’s life on board an 
Arctic ship, we have read the history of all. With the 
alteration of dates atid’ places, chapters of “ Parry’s Voy- 
ages” could be used with complete success to say all that 
the officers of the Alert and the Discovery have to tell us. 
Referring to the expedition of 1819-20, Parry writes, 
“ Our theatrical entertainments took place once a fortnight, 
and continued to prove a source of infinite amusement to 
the men. Our stock of plays was so scanty—consisting 
of only one or two volumes, which happened accidentally 
to be on board—that it was with difficulty we could find 
the means of varying the performances sufficiently.” Mr. 
Hodson, chaplain of the Discovery, writes, “The theatre 
was opened with the farce ‘My Turn Next,’ acted by some 
of the officers, and some songs were subsequently sung 
from time time, during the winter. Plays were acted by 
the officers and men alternately.” The circumstances 
under which Parry and Nares have found themselves were 
practically identical, and the narratives of their lives much 
the same. But Parry’s voyages possessed an interest 
which can hang round no subsequent record of Arctic 
exploration. Parry was one of the first to write and publish. 
in a readable and accurate form an account of wanderings 
in the land of ice. Captain Nares has had little new expe- 
rience, and his diaries and those of his officers will be 
found, for this reason, to lack popular interest. 

Thus, then, the last and most perfectly fitted-out expedi- 
tion that ever sailed for Polar seas has returned without 
accomplishing anything, if we except the fact that it got a 
few miles further north than any other expedition. This 
is something, but not much ; and: we may ask ourselves 
whether the object had in view was really, under the cir- 
cumstances, worth the expenditure of two or three lives 
and a good deal of money? What will science or civilisa- 
tion gain if English sailors plant a flag-staff on the spot 
round which the world rotates? If it could be definitely 
answered that nothing would be gained, then would Arctic 
expeditions represent the summit of absurdity. It is to 
be preci | that the attempt to reach the North Pole 
stands on a very different footing from explorations made 
in search of a north-west passage. The latter had every- 
thing to recommend them, the former apparently little or 
nothing. The truth is, that an element of uncertainty 


’ pervades the whole question. It is just because men do 


not know whether they would or would not make some 
valuable discovery, that they are so anxious to reach the 
Pole. In etism something might be learned, and it 
is not impossible that light might be thrown on certain 
problems connected with electricity and geology. But the 
chances are that nothing whatever will be gained. The 
notion got abroad—it is difficult to say how—that round 
the Pole there was an open sea. If this really were the 
case, it might have been possible to reach the Pole, and it 
would be desirable to learn, if practicable, how this sea 
rig ty to be free from ice. It is the happiest result of 
the last Arctic expedition that it supplies proof that no 





open water can exist in a locality so cold. This is 
one point, about which a great deal of nonsense has 
been talked, set at rest, it is to be hoped, for ever. We 
have learned, as a corollary, that unless land can be found 
where it is wanted the Pole cannot be reached. May we 
venture to add, that it would be hardly worth while to go 
in search of this land solely to enable us to reach the Pole 
by its aid. We have no desire to deprecate Arctic explo- 
ration; on the contrary, much yet remains to be learned 
about a very interesting region. But we think that enough 
has been done to get to the Pole, and that future aie 
tions to northern regions may be more profitably employed 
than the Alert and Discovery have been for the last year 
and a-half. In saying this, we desire at the same time to 
express our admiration for the skill, energy, bravery, and 
endurance displayed by Captain Nares, his officers, and his 
men. We regret that such excellent qualities have been 
employed to so little purpose. 


THE SOCIAL SCIENCE CONGRESS. 


Tux sectional addresses at the recent Social Science Con- 
mee have been exceptionally good. We referred to Mr. 

oynter’s in a recent issue, but this was followed by others 
which perhaps give even more food for thought. Last 
year the President of the Health Section sketched a cit 
of health, this year Mr. Hawksley, C.E., was more pare, 
It is interesting to know that in England there is one 
person to every one and a-quarter acres of land, whereas 
in Europe on an average there are five acres of land to 
each person; and wider still in the world, each unit of 
population has for his share seven or eight acres. From 
the lar, pulation and the great rate of increase in 
England . . Hawksley drew the most alarming conclu- 
sions. Jf the increase continues, in seven generations from 
the present time the people of English descent would more 
than outnumber the present entire population of the 
world, and in twenty generations they would have so 
increased as to require fifteen worlds as populous as our 
earth now is for their habitation. Jf our earth is 
gradually drying up, as some of our American cousins 
imagine, or if. the secular cooling increases, we may safel 
leave the discussion of where to dwell to the members of 
the twentieth generation. These ifs, however, should not 
be present in the argument. One of the best worked out 
laws of economy tells us that the population cannot 
increase at a greater rate than the food supply will permit. 
Apprehension exists)in many minds as to this question of 
food supply. We think such should not be the case. We 
cannot, as Mr. Hawksley did, look upon England as com- 
pletely isolated from the rest of the world, and while the 
contact remains so long will the basis of our food supply 
be on a grand scale. Immediately the supply diminishes, 
be it in whatever way it may, it will be necessary to use 
cheaper food, the population meanwhile not diminishing ; 
should, however, the supply ever fall below a certain 
minimum, the population would directly accommodate 
itself to the lessened supply. We are inclined to believe 


that were the whole world as thickly populated as 
England there would be food enough and to spare. An 


acre and a-quarter, plus the supplies to be derived from 
the sea, is amply sufficient to provide food for one person. 
At any rate, the dearth of food is so absolute a check to 
increase of population, that by no possible combination of 
circumstances, without an adequate food supply, could the 
increase be as was stated by Mr. Hawksley. 

Weare altogether at one with him on the question of 
the high rate of mortality in our large centres of popula- 
tion. Hitherto neither engineers, architects, nor sanitary 
commissioners have done much to lefgthen the average 
span of life. He said, “ The wear and tear of the mechanism 
of the human frame is mainly due to natural organic 
changes and the repeated action of its parts. These 
changes and these actions, and the wear and tear they 
involve, are all evidently accomplished in given periods of 
time, differing very much in the individual, but obtaining 
a fixed ratio in the mass.” Thus the span of life cannot 
be lengthened beyond a certain period, this period being 
that at which the human clockwork is naturally run down; 
but the length may be shortened, and is to a Mea fe 
extent so shortened, by our wilful blindness to the behests 
of science; for neither in our houses, food, nor occupations, 
has any real and general attempt been made to modify 
untoward conditions. “Thirty years’ experience points to 
the homes and habits of the industrial classes,” says 
Mr. Hawksley, “as lying at the root of the evil. The 
sanitarian, the educationist, and the clergy will equally 
fail in their efforts to improve the health, the education, 
and the morality of the class inhabitating the dwellings 
referred to.” These wretched homes are fruitful sources 
of overcrowding and habitual drunkenness, the former 
affecting more especially the infant, the latter the adult 
population, The effect of drunkenness does not rest solely 
upon one person, but the general community. Mr. Hoyle, 
in his paper “On the Cause of the Present Bad Trade,” 
very sensibly remarked that the producing capacity of a 
country was the basis of trade, and that the income of one 
week, if used in the right way, would secure the trade for 
the next. Trade, consisting as it does in the exchange of 
commodities, then, cannot be over-productive on the whole; 
there may be over-production in one direction by mis- 
calculating the needs of the market and making wrong 
things, but this over-production on the one hand necessi- 
tates under-production on the other. We would urgently 
point out to the leaders—we might, perhaps, say thinkers— 
amongst our working men, that the working holds to 
a very great extent the trade of a country in its hands. If 
trade is depressed, in the vast majority of cases it results 
from the breaking by the mass of workmen of some 
natural law which cannot be broken with impunity. 
Whatever acts deleteriously upon the general health reacts 
upon the general prosperity. Mr. Hoyle attributed a 
great deal of the bad state of trade to the intemperance 
among workmen. Through drink they lose one day’s 
work per week, or £160,000 in wages, which is a further 
abstraction from the trade fund. t year £143,000,000 
were spent in drink, and it is estimated that as much was 
lost indirectly by this expenditure, thus making a total 





loss of £286,000,000. Some one forcibly said we drunk 
ourselves out of the Alabama debt. any one calcu- 
lated how much- we should have had to spare over and 
above the debt if, instead of be J drunk unprofitably, the 
amount had been used profitably? If the commercial gai 
from the liquor traffic was equal to our present to, 
economists might have to give place to physiologists. 
Another speaker mentioned that as the workmen had 
not during this time of depression appealed for help, they 
must therefore be living to a certain extent upon the 
savings which accumulated during the recent busy years. 
No such pest The workmen are not altogether idle, 
and though only working half or three-quarter time, their 
income is still sufficient to ey life—it may be without 
luxuries, but yet enough. e do not wish to deprive the 
working man of his luxuries. Far from it, we would give 
him more. We much prefer to see high wages rather in 
low, but we cannot allow fallacious reasoning to take the 
place of facts. 

So long as we squander our money foolishly, so long 
shall we be at the a of sudden changes throughout the 
world, because we are dependent upon foreign trade ; and 
as to the bugbear of foreign competition, we need only : 
obey the laws nature would impose, and with our gigantic 
resources we need fear no rival. There cannot be over- 
production with due care, but our workmen and even our 
masters at present do not understand the laws which regu- 
late their business. To show how different are the views 
even of studious men, we have only to quote Dr. Yeats 
on the increase of population, and com him with Mr. 
Hawksley : “ Although our population increases at the rate 
of 700 a day, we must strive to keep all workers at home; 
there is ample room for them and their descendants, A 
cottage and a garden might be found for every family in 
Britain, and this is all that is required, for the wealth of 
England consists really in the pe power of its 
people, and in their habits of industry and economy, not 
in its beds of coal and ironstone or in the accumulated 
capital of ages.” The former part of this statement is 
true, but the latter is not. Without the coal and iron 


Y | there is not sufficient work for so large a population. Coal, 


iron, and water are the necessary staple of all manufac- 
turing districts, and given these, the rest lies in the strong 
arms and steady will of the population. All these things 
bear more or less upon our trade. But yet there is techni- 
cal education. With general education we shall not deal. 
One of the questions discussed at the late Congress was the 
relationship between technical and ordinary education. 
Mechanical appliances have vanquished brute strength, 
and manual dexterity has deteriorated. Such deteriora- 
tion is deplored, and everyone wishes to see the old 
capacity regained. Mr. W. H. James pointed out that the 
wealth of the trade guilds was enormous, that the real 
property of those in London was rated at £500,400 annual 
value, and in all probability their united income exceeded 
a million pounds. This is nct the first time that the sug- 
gestion has been put forth to use some of this enormous 
wealth for the purpose of technical education. The guilds 
have—at least some of them—done a little in the shape 
of giving prizes to individuals and donations to this or 
that educational movement, but the value of these efforts 
is infinitesimal. The work should be done well or not at 
all. We would suggest, for the consideration of those 
guilds, that a series of special colleges should be opened 
for the purpose of giving technical instruction. Bristol, 
Leeds, Manchester, and Newcastle have to a certain 
extent founded such schools. But most of these include 
other, not technical instruction, and are devoted to the 
higher branches of technical knowledge. Few workmen 
can give the necessary time required to master the highest 
branches ; but most workmen would find time if they had 
the opportunity to master the elementary and fundamental 
laws required to be followed in their ordinary avocations. 
They soon find out that increased knowledge means 
increased pay, and the reward is a sufficient attraction. 
Gradually a certain esprit de corps would in arise, and 
the workman would endeavour not only to do work, but to 
do good work. 

Having glanced at several of the papers which bear more 
directly on trade and trade prospects, we are fain to offer 
a little gratuitous advice to the Social Science Association, 
The papers read are, as we have seen, often valuable, and 
frequently of immediate importance, If, then, the official 
report was issued at a reasonable time after the close of 
the Congress, much more good would be done. As it is, 
criticism is generally out of the question. A man cannot, 
even if he is a member, be in two sections at once listen- 
ing to two cf py? papers; and if not a member it is 
difficult in all but a few cases to get the real argument of a 
paper, as the newspapers, although admirably conducted, 
are unable to give aught but the merest epitome of many 
discussions. Practically, the unimportant papers are fully 
reported, whilst the important technical papers are not 
reported, 





THE FAILURE OF THE CHELSEA EMBANKMENT. 

Vuxry alarming rumours concerning the Thames Embankment 
have been circulated during the last few days, and it is well 
that the truth should be known. In point of fact the matter is 
one of very second-rate importance. Just opposite the new 
Chelsea Pier the embankment has bulged towards the river to 
the extent of about 5in. or 6in., and then tapers back to the 
original line of wall at about 150ft. on either side. Whether 
the bulging be due to the fact that an old water-course former; 
flowed down the bank of the river at this point, or to the 
of steamers approaching and leaving the pier, and the vibration 
of it and the dummy, or whether it be attributable to both of 
these causes cannot, at this moment, be accurately determined. 
The Chelsea Embankment, unlike the Victoria and Albert 
Embankments, was constructed without a cofferdam, and there- 
fore its foundations are not so deep as those of the other 
embankments. But by this and other means the cost of its 
formation has been reduced to nearly one half of that of the 
Victoria and Albert Embankments, and this saving will fully 
justify the mode of construction, even though some additional 
expenditure may be involved in straightening any weak point 
such as that above alluded to. It is proposed immediately to 
lighten the pressure upon the back of the wall, and to prevent 
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further washing away of the foreshore by driving a row of sheet 
piling along the foot of the wall. 


THE POLLUTION OF RIVERS. 


Tue pollution of our rivers and natural water-courses is a 
subject which has latterly received some general and legislative 
attention, but it has not yet been dealt with in the manner 
demanded by its importance. In all manufacturing districts— 
cg in the North and West of England—the rivers and 

ks are simply open sewers of the most pestiferous class, and 
necessarily breed disease and death along their courses. A more 
signal illustration of this fact than that conveyed in a report 
resented by Dr. Griffiths, medical officer of health for the 
rough of Sheffield, to the Town Council of the borough, on 
Friday last, we have not recently met with. Dr. Griffiths’ 
report relates exclusively to the condition of the river Porter—a 
brook which doubtless once justified the eulogies bestowed upon 
it by Thomson in his “Seasons,” and by Ebenezer Elliott, but 
which now appears to be an absolute sink of the most striking 
impurities. Dr. Griffiths says he has surveyed the Porter from 
the bridge at Hunter’s Bar to its confluence with the river 
Sheaf—a distance of 3666 yards, or rather over two miles. The 
Porter has a fall of about 89ft. per mile. It is yearly diminishing 
owing to the blocking up of the bed of the stream. The officer 
has had lithographs prepared of various parts of the water- 
course, and these plans show that the bed is filled with mud, 
sewage, and every variety of decaying vegetable matter, and that 
there are at short distances numerous mechanical obstructions in 
the water way. The several milldams supplied by the stream 
are described as “disgusting,” and as being receptacles for 
“ sewage, dead dogs, and all sorts of domestic refuse.” Most of 
the arches are blocked up by mud and rubbish, several of the 
bridges enumerated by the officer being declared to be stopped 
right up to the springings of the arches, by at least 10ft. of 
these accumulated obstructions. In consequence of this arti- 
ficial raising of the river-bed, floods occur at all times when there 
are heavy rainfalls, and not only so, but the outlets of the 
sewers are stopped up and their consents are “ backed up” in a 
manuer most deleterious to the health of the inhabitants. In 
looking over this report, we regret we cannot, owing to the exi- 
gencies of space, deal with it at great length, because it reveals 
in plain terms a state of things which we know is paralleled by 
others in a score of our larger Northern and Midland towns, and 
sets forth with scientific exactitude the effects of such terrible 
filthiness on the public health. Dr. Griffiths annexes to his 
report tabular statistics, demonstrating how injuriously the 
health of the inhabitants of the streets nearest the Porter is 
affected by its noxious exhalations, and his figures go to prove 
that otic diseases obtain, and prevail there more largely than 
elsewhere in the borough. We are glad to observe that the 
corporation of Sheffield are about to cleanse the river in question, 
in doing which they will set an example worthy of being fol- 
lowed by many a town council and local board in the manufac- 

turing districts. 

SUBMARINE TELEGRAPHS. 


Tur République Frangaise publishes an interesting article upon 
this subject, and after enumerating the various difficulties that 
beset the laying of the cables which now connect Europe and 
the United States, gives a list of the submarine telegraphs 
which have been laid since 1850, when the first of them was 
submerged by Mr. Brett between Dover and the French coast. 
The writer states that the number to the end of 1874 was 191, 
and that they formed a total length of 50,716 miles, Of this 
number 61, or nearly a third, have either been abandoned or 
destroyed, but the remainder work regularly. One cable was 
laid in 1850, and another—also from Dover to Cape Grisnez—in 
1851; but in each of the two following years 4 were laid, the 
numbers rising to 7 in 1854, and 9 in 1855. There were only 
9 laid in the three following years, but in 1859 and 1860 the 
totals again rose to 13 and 1z. Since that time the totals 
have been—1 in 1861, 2 in 1862, 1 in 1863, 6 in 1864, 3 in 1865, 
10 in 1866, 7 in 1867, 2 in 1868, 17 in 1869, 27 in 1870, 26 in 
1871, 2 in 1872, 14 in 1873, and 13 in 1874. The longest cables 
are those from Brest to St. Pierre, 2584 miles; from St. Vincent 
to Pernambuco, 1953 miles ; from Valentia to Heart’s Content, 
Newfoundland, 1900 miles ; and the second cable from Ireland 
to Newfoundland, 1896 miles. The greatest depths at which 
any cables have been submerged are 2760 fathoms for that 
connecting Brest and St. Pierre, 2424 fathoms for that between 
England and Lisbon, 2000 fathoms for that between Malta and 
Alexandria. The République Francaise points out that the first 
direct communication between England and India, Singapore, 
Batavia, China, Japan, and Australia, was not established until 
1870, and that within five years of that time all that was required 
to complete the circuit of the world was a cable in the Pacific 
Ocean. Eleven new cables are either in course of being laid, or 
are projected, of a total length of 17,144 miles, the longest being 
from Honolulu to the Fiji Islands, 2900 miles ; from Aden to 
the Mauritius, 2800 miles ; and from Ireland to Nova Scotia, 
2200 miles, With regard to the companies working these lines, 
the writer says that they number sixteen, with a total capital of 
£20,208,000. The principal ones are the Anglo-American Com- 
pany, which owns five cables, and has a capital of £7,000,000 
sterling ; the Eastern Submarine Company, with a capital of 
£3,000,000 ; the West India and Panama Company, with a 
capital of £1,900,000 ; the Eastern Extension, Australian, and 
Chinese Submarine Company, with a capital of £1,168,100 ; and 
the Western and Brazilian Telegraph Company, with'a capital of 
£1,350,000. With regard to the submarine cables to the United 
States, the following figures, showing the diminution in the 
prices charged for a message, are not without interest :—In the 
year 1866, for twenty words the price was £21, the rate for 
extra words being a guinea ; in 1867, the price for twenty words 
was £10 4s., extra words 12s. 6d.; in 1868, the price for ten 
words was £5 5s., extra words, 10s. 6d.; in 1869, the price for ten 
words was £3 7s, 6d., extra words 6s, 9d.; and in 1870 the price 
for ten words was £1 10s., that for extra words being 3s. The 
average rate of transmission is fifteen words a minute, and the 
receipts of the Anglo-American Company alone were £760,000 
for 1875. In conclusion the writer expresses a hope that the 
initiative taken by England to bring about some international 
understanding as to the rights and responsibilities of the vessels 
employed in laying and repairing the submarine cables, with 
regard to the rule of the road at sea, will have some practical 
effect. As he says, there is at the present time quite a small 
fleet of vessels—thirty at least—engaged all over the globe in 
this work, and though these vessels have certain special regula- 
tions for themselves, these regulations are not officially commu- 
nicated to the commanders of other vessels. He adds that the 
instructions issued by the Board of Trade upon the report of Sir 
Samuel Canning, in 1859, ordering vessels engaged in cable-laying 
to display from the masthead two black drums by day and two 
red lights by night, were ve! judicious ; but they are unknown 
to ers sees praca and they are — : Rese other 
vessels are to c eir course entirely when ‘ ay h a 
—ae y ey approac 
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A Comprehensive Treatise on the Water Supply of Cities and Towns, 
By Wii1am Humper, Assoc. Inst. C.E. London; Lock- 
wood and Co. 1876, Folio. 

First Notice. 


Mr. Humser’s work is a compilation, as every comprehensive 
treatise on water supply to cities must be in these days. 
There are compilations and compilations, however, and 
this is one so well made, so full upon every important 
branch of the subject, and yet generally with so judicious 
a selection of matter, and so frequently flavo by the 
thoughts and remarks of the author, as to make us wish 
we had more space at command for more adequately 
noticing what we think may be justly designated as the 
most systematic and valuable work upon water supply 
hitherto produced in English, or, indeed, viewing it as a 
whole, in any other lan . Mr. Humber commences 
his work by an “ historical sketch of some of the means 
which have been adopted for the supply of water to cities 
and towns,” which is the least satisfactory part of the 
entire performance ; indeed, it requires many acquisitions, 
much more reading, and a much wider range of imagi- 
nation, held always under steady control of the judgment, 
than is generally possessed by the practical engineer, to 
give any adequate panoramic view of the successive steps 
made by many peoples and in many different countries 
and in successive ages, which bave brought the artificial 
water supply to dense centres of population to its present 
state; vast and complex, yet still, in many respects, so 
full of difficulty and imperfection. Mr. Humber begins 
his sketch by presenting to us man in his savage state, and 
telling us that, like the brute, he drank from ans or river, 
lying upon his belly, or sometimes from the hollow of his 
hand. This, however, is to mistake the point of such a 
sketch altogether, which has nothing to do with how 
savage man or sparse collections of savages satisfied their 
thirst, but how and in what manner it became necessary 
that in the gradual thickening up of population now in 
one region and climate of our globe and then in another, 
it became necessary in most cases, though not in all, to 
convey, from more or less distant sources, great volumes of 
water to meet the wants of dense populations under the 
varied conditions in which such aggregations of men have 
been and are still formed. Man, so far as we can dimly 
trace out his past career or history, has cht! Be me passed 
through very much the same successive changes in his 
advance towards that complex something that we designate 
civilisation. He has passed from the condition of the 
hunter and nomad, often compelled to war and prey upon 
his own kind in the struggle for life, to-that of the 
owner of flocks and herds dwelling in tents, in climates 
and countries rich in pasturage, and therefore with water 
naturally at hand. Later still he has become the 
tiller of the soil, and htsbandman, with chosen spots 
for more or less fixed habitation, water supply either 
spontaneously given them by nature or obtarned by 
digging shallow wells, being amongst the primary cir- 
cumstances influencing his choice. As families multi- 

lied and clustered round the patriarchal hearth, and 

tter labour, and better means for applying it, were 
bestowed upon tillage, agriculture, however rude, afforded 
a surplus for barter, and commerce began, and with it 
caravans, and their rude accustomed tracks or roads; 
metallurgy and many other arts sprang up, and centred 
themselves often in seats entirely different from those 
which agriculture would suggest. The idea of a state 
became formed, and with that the more or less willing 
subordination to rulers, warlike or theocratic, who often 
found their own interests concerned in directing the stream 
of emigration. Tribal rivalries and petty warfare furthered 
the aggregation of population, for the purposes of defence 
and mutual protection, and cities were originated. Such 
gatherings together of human beings, under circumstances 
and motives toc numerous and varied to be more than 
hinted at here, produced the first idea and necessity for 
artificial water supply in countries where the configuration 
of the land gi rise chiefly to great rivers, in the neigh- 
bourhood of whose banks most of the inland cities of the 
world seem to have been established, but whose waters, 
at certain seasons of the year, were unsuitable for drinking 
purposes. In colder and mountainous countries, water 
supplies are poured forth by nature, and are at hand 
everywhere; and in such regions, we believe, there are no 
traces to be found of ancient artificial works for water 
supply, and the rather because in temperate zones the 
rainfall is distributed tolerably evenly over the year ; but 
in tropic or subtropic latitudes, the rain falls and the rivers 
rise and fill their beds only at certain seasons, between 
which all is dry and parched. Thus the very earliest 
artificial works for water supply of which any traces are to 
be found upon our globe, are those of the tanks or hus- 
banding reservoirs of which, if not the still perfect works, 
yet traces remain scattered over every region of the great 
Asiatic plain, and even in those of the Pacific slope of the 
American continent, as well as in Egypt and northern 
Africa. Aqueducts, covered conduits, and so forth, were 
later by ages, and were impracticable before wealth as well 
as oy tein and much besides that we call civilisation, 
had immensely increased. The old notion, which prevailed 
even at the commencement of this century, that the great 
nations of antiquity who constructed costly arched aque- 
ducts for the conveyance of water, nearly upon a level, 
over valleys or other natural depressions, did so use 
they were ignorant of the most obvious principles of 
hydrostatics, and were not aware that water will rise to 
the level of its source, no matter what be the shape of the 
inverted syphon pipe through which Ell per and which 
was first refuted by the late Professor Leslie, of Edinburgh, 


is rightly thrown aside, and the reasons for doing so given 
in this introduction. But it appears to us that Mr. 
Humber has rather missed the point which rightly 
determined the ancients in favour of aqueducts of 
masonry. That it was not the want of knowledge of 
hydraulics, but the want of suitable material for carrying 
out the inverted syphon system of bringing water across 


‘dition crossing under one of the tributary v: 


an in- 
ess, but 
ect con- 
eys to the 
mone valley of the Rhone, and portions of the pipe then 
ug out are to be found in the museum at Marseilles. 
Lead and bronze, however, were the only materials of 
which such a syphon, to bear any considerable pressure, 
could be constructed by the ancient engineer ; the first 
was too soft and expansible to bear even a moderate pres- 
sure where the diameter of the pipe must necessarily be 
large. The second was too costly to he so employed upon 
the requisitely large scale. It was, therefore, not the want 
of knowledge, but the want of suitable material that pro- 
duced the ancient aqueduct. Had the ancients possessed cast 
iron in sufficient abundance, and at the cost to which 
modern metallurgy has reduced it, it cannot be doubted 
that examples would exist of their application of it in in- 
verted syphons capable of supplying those large volumes 
of water which were passed by many of their aqueducts, 
Nor should it be forgotten that even had they 
cast iron in abundance, and an acquaintance with all our 
modern methods of founding and of jointing pipes, sound 
engineering judgment would have best been shown in very 
many instances by their choice of the aqueduct. In some 
cases, as at the Pont du Gard, the syphon pipe must have 
been carried across the summer water-course of the river 
by a structure of masonry. In others, the depth of the 
valley necessitated a pressure at the bottom never free 
from danger, and the consequence of which, in the event 
of failure,’ must have been disastrous, and tedious 
and difficult to repair; and even engineers of our 
iron age, have generally abstained from the use of the 
inverted syphon of cast or wrought iron, especially when 
the size was great and the pressure heavy, or where there 
was any likelihood of considerable deposit taking place in 
the syphon. The Roquefavour aqueduct bringing the vast 
volume of water of the Durance to Marseilles was, we 
think, wisely preferred by M. de Montricher, the engineer; 
and we are obliged to disagree with Mr. Humber in his 
criticism of this structure, which occurs further on at 
page 178 in his chapter on conduits. ‘The latter portion 
of Mr. Humber’s historical sketch is almost wholly occu- 
ied by a succinct history of the successive works by which 
Paris and London have been supplied with water, and we 
have nothing but commendation to express of this portion 
of it. The entire work consists of seventeen chapters, with 
appendices, various hydraulic tables, and a very full 
description of the fifty well-executed plates. We can only . 
afford space to give some general indication to our readers 
of the subjects of these clear and well-written chapters, 
with an occasional remark now and then which their 
perusal may have suggested. The second chapter—the 
Historical introduction _ the first—is on “ Water and 
the foreigu matter usually associated with it.” It is, in 
fact, an exposition of the chemical and physical conditions 
of natural waters in view of the subject of the work. 
In this chapter the pollution of natural sources of 
water supply, shallow wells, and especially rivers, is 
well treated of, and Mr. Humber’s discussion of the vexed 
and party question of “ previous sewage contamination” 
is characterised by judiciousness and impartiality. With 
respect to the Thames, he appears to coincide in the 
views expressed in past reports of the Registrar-General. 
“ All the analyses show how variable the quantity of these 
salts—nitrates, nitrites, and ammonia—is in different parts 
of the river’s course, and that the quantity present at any 
place is not so much dependent upon the sewage received 
as upon the removal which has been effected by vegetation 
and other causes, by the interference of tributaries, and 
by the addition from springs, so that, even supposing them 
to originate solely from animal origin, the residue affords 
no comparative results as to the amount of original con- 
tamination. The interfering causes are too numerous to 
allow us to assign any value to the amy 3 ap 3 23, 
We shall not add any remarks of our own on this subject, 
which we have so largely commented upon in our reviews 
of the sixth report of the Rivers Pollution Commission. A 
discussion follows, in which Mr. Humber has very fairly 
treated the question of hard versus soft waters for human 
drink. He very properly puts all the stress that can be laid 
upon the argument of economy in soap, points out that 
equally fine races of men are to be found who for 
ages have been drinking soft waters with those who 
have for equal periods been drinking hard waters. We 
have not found in this chapter any notice of the injurious 
effects which have been attributed to the habitual drink- 
ing of waters containing in suspension minute quantities 
of excessively divided silica, such as that carried down by 
almost all Alpine streams, and to which the prevalence of 
“ goitre,” and from it of cretinism, in those regions has 
been attributed. The pene of silex in the water sup- 
plying Marseilles in so finely divided a state that a repose of 
six weeks was not sufficient to produce its a deposit, 
caused much alarm, and it was found extremely difficult of 
separation even by the most careful filtration ; and the 
reports of M. Grimeau de Caux, made to the municipality 
of Marseilles, are worthy of study. The injurious effects 
of this small quantity of silex upon vegetable life, when 
the water was employed for the irrigation of vineyards, 
seems to have been fully ascertained. The chapter ends 
with some interesting statements as to the extreme pel- 
lucidity of the water supplied to Canterbury, resulting 
from the use of. Clarke’s softening process upor it. Pro- 
fessor Tyndall has recently applied the electric light to the 
comparison of different waters supplied to various towns ; — 
and the result is, that such apparently clear waters as 
those of Loch Katrine, seem, under this searching test, 
to be that of a muddy pool compared with the pra tonne 
transparency of the Canterbury water, which is brought 
about mainly by the effective precipitation of foreign 
matters along with the carbonate of lime in the soften- 
ing process, 
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valleys, is now certain. Not very many years 
verted syphon formed of lead pipes of ‘vast thickn 
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Condensed from the Journal of the Commissioners of Patents. 
Grante and Dates of Provisional Protection for Six Months. 
2461. Im; its in the manufacture of Canpies, and improved 

cpynanien emmedied therewith, Felix Marie De Lastelle, St. Malo, 





2471. Im; ts in Traction Enotes for military purposes, David 
§ —1l4th June, 1876. 
2661. Improvements in the manufacture, Dressinc, Dyemnc, and 
Coxvovetne of Furs, Skins, and animal and vegetable fibres of all kinds, 
on, , London.—28th June, 1876. 

831. An improved Dress Suspenper or ladies’ page, Whiffin Montague, 
Foster-lane, London. —24th August, 1876. 

$381. A new m of Appiyine the Heat n: to Enas_e CaRBo- 

waceous Marrer to reduce Sutpuare of Sopa and Sutpuate of PotasH 


to the Stare of SuLpuipe, iy a the manufacture of 
black ash, Walter , Merton, y-—28th August, 1876. 

8826. Im: ements in Sawinc Macuinery, Thomas Lees, Salisbury- 
street, —8rd October, 187: 


8855. Improvements in the means or apparatus employed to indicate the 
Waste or Overriow of Water from cisterns and other 
Hi Hatton Garden, London.—5th October, 1876. 
$903. Improved Seir-actinc Stor for Doors and other aj ces, 
a Hellyer, Culworth-street, Regent’s-park, London. —10th October, 


187 
8937. Improvements in Reapinc Macuines, James Holder, Cheltenham, 
Gloucestershire. 


8939. Improvements in Water and other Fivuip Merers or motors, James 
Barnes, Accrington, Lancashire. 
— Improvements in Sreerinc Apraratus, Archibald McKechnie, 
Ww. 
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5. Impr in y for Prepartinc Corton and other 

fibrous substiinces, Arthur Lemuel Briggs, Bolton, Lancashire. 

$947. An improved process of treating VeceTasLe Fieres to impart to 
them a silky appearance, Paul Magner, Percy-street, London. 

$949. I ts in apparatus for making Gas, Edward Brook and 
Alfred Wilson, Middlesbrough-on-Tees. 

£951. Improvements in Compositions for protec’ or goecurving ships’ 
bottoms and other submerged surfaces, John Henry Johnson, Lincolr's- 
inn-fields, London.—A communication from Thorwald M. W. Hoeg, 


8958. Improvements in Roor Lamps, John Thomas, Jackson-road, 
Holloway, London. 

8055. Improvements in Cains, Joseph Knight Pearce, Birmingham.— 
12th October, 1876. 

8959. Improvements in apparatus for Ratsinc, Lowerino, and Trans- 
PORTING Sutps or vessels and other snbmerged or partially submerged 
bodies, and for facilitating marine and submarine operations, James 





tt, Gi Ww. 
8965. New or improved apparatus for Purirvinc and Conpensina Gas, 
-_— for extracting and collecting ammonia therefrom, James Steel, 


$967. An impr it or 





i its in the facture of certain 
parts of Locks, Samuel Walton, Willenhall, Staffordshire. 

$969. An improved Brake for Perampu.ators, William John Parker, 
Curtain- London.—13th October, 1876. 

8971. Improvements in Ancuors, John Morgan Richards, Great Russell- 
atreet, London.— A communication from R. Miles Robinson and Edwin 
L. Bomeialer, Philadel; 

8975. Improvements in TurBINEs suitable for actuating sewing hines, 
and for other purposes, James Fletcher, Stoneclough, Lancashire.—A 
communication from John Fletcher, Philadelphia. 

8979. Improvements in 8rzam Generators, Thomas Mills, Barnes, Surrey, 

and Richard Mills, Upper Berkeley-street, London. 

8983. Improvements in the eonstruction of Bicycies, George Singer, 
Coventry, Warwickshire. 

$985. Improvements in machinery for Rottino Tea Leaves, Arthur 
Andrew Farquhar, Maida-hill, London.—A communication from John 
Alexander Farquhar, Assam, India.—14th October, 1876, 

8939. Improvements in the manufacture of Cast Meta.tic Burr Hinogs, 
Joseph Underhill, Aston, near mpm ye 

8901. Improvements in Hoop Iron and its application, Richard Leigh, 
Tyldesley, Lancashire. 

$993. Imy its in the application of Exposmose Action to apparatus 
for detecting the presence of hydrogenous gases in mines or elsewhere, 
William Webster, jun., Lee, Kent. 

$997. Improvements in that class of urns known as Tea and Correr 
Urxs, ph Chantry Pyrke, Thornhill-road, London. 

8999. An improved ALLoy to be used for various purposes in the arta in 
me of brass or other alloys of co per. Charlet Fox, Old Change, 

mdon.—A communication from liam A. Hopkins, Paris.—16th 
October, 1876. 

4001. Improvements in Sxrp Boriprno for life-saving purposes, James 
Ledger, Fleet-street, London.—A communication from Felix Frédéric 
Lemoine, Paris. 

4003. An improved machine for OBTAINING and APPLYING MoTIVE Power, 
Simon Danischewski, Steward-street, London. 

4005. Improvements in the manufacture of Sree, Julius Baur, South- 
ampton-buildings, London. 

4009. Improvements in the manufacture of Fincrrs of Reapina and 
Mow1no Macutines, and in dies or tools to be used in the said manufac- 
ture, ‘Thoraas Smith, Saltley, near Birmingham. 

4011. Imp its in hi for the facture of CrrcLe Comps, 
Gitt Comps, GILLs, HackEs, Porcupines, and other similar articles, 
and of the steel pins used therein, Thomas Walter Harding, Globe- 
road, Leeds.—17th October, 1876. 

4018. Improvements in modes of VenTILaTiING Iron, StrEL, Woop, Com- 
POSITE, or other decked vessels or floating bodies, and in the construc- 
tion thereof, William Taylor, ee 

4015. Improvements in CenrrirvcaL Pomps and Fans, Edward Reynolds, 
Westbourne-road, Sheffield. 

4017. Iinprovements in Sarety Vatves, Alexander Turnbull, Glasgow. 

4019. Improvements in Cricket Bats, Ernest Archibald Berger, coln- 











4021. Improvements in the method of and upparatus and appliances for 
Consumine Smoke and ConpEnsiNno Gases and Noxious Vapours,, parts 
of which improvements relate to a construction of steam boiler to be 
used therewith, or independently, Thomas Barrow, Rock Ferry, 

4023. Impr its in hinery for the facture of WELDED Iron 
and Sree: Cuan, Henry Cherry, Aston, near Birmingham. 

4029. Improvements in Breecu-LoaDInG Fire-arms, William Robert 

ww Lake, South ton-buildings, London. — A communication from 

William Lewis Headley, New York. 

4931. Imp.ovements in Squeezing Macuines, William Birch, Salford, 
Lancashire.—18th October, 1876. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

4079. The improvement of Fotpinc and ApJusTaBLe Cuatrs, Ernest 
Smith, Balham, London.—2lst October, 1876. 

4087. Imprevements in CHANDELIERS, BRAcKeTs and Bracket Arms, John 
Thomson King, Liverpool.—A communication from John Henry Hobbs, 

, U.8.—23rd October, 1876. 

4088. Improvements in apparatus for Stretcminc Boots and Snoxs, 
George Walton, Newton Heath, Manchester.—23rd October, 1876. 

t 1 g to Wire Taste, sometimes denominated 
ribbon wire, cap wire, or three wire ribbon, William Lloyd Wise, 
Chandos-chambers, Adelphi, London.—A communication from Jesse 
Fettis, New York.—24th October, 1876. 
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* Patents on which the Stamp Duty of £50 has besn Paid. 


8457. Liontino, William Weems, Johnstone, N.B.—24th October, 1873. 

$462. Burnino Fuet, John Price. Sunderland. —24th October, 1873. 

3595. Covers of Sanitary Pans, &c., James Morris, Birmingham.— 5th 
November, 1873. 

$468. Grinpino of Saws, Alfred Lee, Sheffield.—25th October, 1873. 
70. Nats, William Robert Lake, Southampton-buildings, London.— 
25th October, 1873. 

$475. Drivine Nats in Boots, William Robert Lake, Southampton- 
buildings, London.—25th October, 1873. 

8481. WasHina, &c., Thomas Bradford, High Holborn, London.—27th 
October, 1873. 

$565. Boots and Sxosrs, William Robert Lake, Southampton-buildi 
London.—lst November, 1873. 3 

3589. Inon and STEEL, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—4th November, 1873. 

4111. Heatinc CrurcHes, &v., Charles James Henderson, Edinburgh.— 
18th December, 1873. 

8520. Bo.ts, 4 Garrett Tongue, Southampton-buildings, London.— 
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29th October, 

$477. AntiFiciaL BotTer, Quentin Leon Brin, Camberwell, Surrey.—27th 
October, 1873. 

8536. Propetuiso Vessets, Matthew Piers Watt Boulton, Tew Park, 
Oxford.—80th October, 1873. 

$546. Sream Borters, William Alexander Sanderson, Robert Sanderson, 
and James Sanderson, Selkirk, N.B.—81st October, 1873. 

4057, Cur Naiis, John Cornforth, Birmingham,—9th December, 1873. 











8519. Apptymnc Execrriciry, Isac Louis Pulvermacher, Regent-strect, 
London.—29th October, 1873. 
$524. Currine Meat, John Hunt, Bolton.—80th October, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 

$186. Seur-LuBRICATING MeTaLiic Exastic Packine, William Wallace 
Bromley, Middlesex. —29th October, 1869. 

$145. Compounp for yyy Joseph Henry Spencer, Aston, near 


Glasgow. —11th November, 1869. 
$107. Pacxine, &c., Thomas Briggs, Manchester.—27th October, 1869. 


Notices of Intention to Proceed with Patents. 
1856. ARTIFICIAL ManuRE, Horace Francis Stephens d’Esplaviz, Hounslow, 
London.—38rd May, 1876. sa mo 
2461. Canpies, Felix Marie De Lastelle, St. Malo, France.—l4th June, 


1876. 

2501. Gas, Frederick William Colls, Erith, Kent. --16th June, 1876. 

2515. Extraction of a Speciat Essentiat O11, Alexander Browne, South- 
ampton-buildings, London.—A communication from Désiré Hyacinth 


1081. Hypravtic Exevators, A, M. Clark.—Dated 9th March, 1876. 
The invention consists in the em 


cont a piston w is connected to a crosshead and pulleys 
vertical guides. Also in the combination with the cylinder 
and for raising the load, of a cylinder and piston, always open to 
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ng iron in the boiling or puddling furnace, by mixing with the 
ron, in a molten state, li , Salsoda, salammoniac, saltpetre, and 
fine charcoal, the whole in suitable proportions. 

work off the impurities, a second compound is added, consisting 
chromate of iron, black oxide of manganese, antimony, wolfram, 


1088. Horsesnors, W. L. Wise.—Dated 9th March, 1876. 
The main feature of novelty in this invention of improvements in the 
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ABSTRACTS OF SPECIFICATIONS. 


aGne. Poamem, F. W. Booth and G.o Holcroft.—Dated 9th March, 
40. 


These improvements in the construction of furnaces consist in r 
the whole of that furnace or that part of the interior which is ex 
to the heat of the fire in one mass of o fire-clay or of the improved 
combination of materials hereafter described. These improvements in 
the manufacture of materials for lining or constructing furnaces, and 
for making retorts, crucibles, and —. similar articles consist in the 





use and combination of the al 
oa umina, potash, lime, and other 





horse and mule shoes by machinery consists in the 
method of first making the creases and -holes of broader dimensions 
than is proper in the finished shoe, in order thereby to employ punches 
and creasers of large dimensions, and then partially 8! 
and nail holes, reducing them to their pro; sizes; and at the same 
time imparting evenness of contour to the blank by dies acting to com- 
press the blank edgewite, substantially as described in the provisional 
specification. 
1084. Forwaces, J. Kidd.—Dated 10th March, 1876. 

The chief novelty of this invention consists in generating a more 
luminous gas by forcing superheated steam separately, and alsocombined 
with air, through incandescent fuel, both continuously and intermittently, 
and in methods of utilising the gases thus generated. the inventor 
obtains two forces from fuel by utilising both the explosive and heating 
effect of gaseous fuel. Secondly, he generates the gas under pressure, 
and thus makes it more suitable for all heating Lad mae Thirdly, he 
utilises the gas for lighting purposes by the combination of a carburetter 
and other suitable devices with a gas producer. 

1085. Raisivo Sunken Vessets, P. Protheroe.—Dated 10th March, 1876. 
According to this invention the sunken vessel is turned bottom u 
wards, necessary damages are repaired, and air is pumped into the hull 
of the vessel till it rises to the surface like a diving bell, when it is towed 
into shallow water, sails are drawn over the deck openings, and the 

vessel is righted by hauling it over. d 
1086. OrnamentING TextiLe Faprics, L. Godefroy.---Dated 10th March, 
1876. 


This provisional ification describes the production of mixed effects 
by printing a dotted or other ground design upon one or both sides of 
the fabric, by fixing the same by steam, by then fulling and formally 
dressing. A second design may be superposed on the first. Or the 
printing can be applied to the threads in skeins or to the warps. 

1037. Susrenver, KE. P. H. Vaughan.—Dated 10th March, 1876. 

This improved suspender is composed of four main ips or branches 
and two single or double buttoning tongues connected by three metallic 
rings, and so arran, t when the arms are passed through the loops 
formed by the main branches, the latter shall pags over the shoulders at 
back and front, and be secured by the tongues to one or two buttons set 
at each side of the waistband. 

1088. Tipe Inpicator, W. Mellanby.—Dated 10th March, 1876. 

The tidal indicating apparatus is constructed with a float puting 
vertically in guides and secured to a chain —— round a guide whee 
carried by a and to which is secured a weight sliding vertically 
between guide rods. Thus the motion of the tide causes an opposite 
motion of the sliding weight, a pin on which en; in a helical groove 
made in a cylinder fixed vertically in bearings, and which thus has the 
motion of the tide imparted to it. To effect the desired indication to 
vessels at a distance the motion is communicated from the cylinder by 
spur gearing to a revolving tower arranged within the structure of the 
lighthouse, and made with peripheral openings b gd the equivalent 
thereof) arranged vertically at different elevations and circumferentially 
in the manner of a helix, Within this tower is arranged a vertical series 
of lights, which face a series of coloured lenses arranged vertically at 
different elevations in the outer face of an external tower. The object of 
this (or any equivalent) arrangement is to shut off the radiation of light 
from within through any but one glass at a time, and as the lenses are 
all of different colcurs, and each colour signifies a certain number of 
feet, the depth of the water is thus indicated, A red light at the top is 
used to indicate danger. 

1039. Boxrsins, A. Macdonald.—Dated 10th March, 1876. 

This invention consists in strengthening the ends of the bobbins by 
inserting two or more dowel pins, narrow strips of wood, or plates, quite 
through the ends of the bobbins, and when the ends are thin these strips 
may be sunk flush with the face, the two strips nearest the middle being 

partially through the ends of the centres or barrels to make the 
junction of the two more secure. 
1040. Tunes, C. S, Dean.—Dated 10th March, 1876. 

A combination of tubular pipes or flues with a”series of cylindrical 
stops arranged at suitable distances apart is described, such cylindrical 
stops being of a diameter only sufficiently less than that of the tubular 
flues themselves in order to allow of the flames passing over them, 
whereby the products of combustion impinge upon the whole interior 
surface of the flues. These stops also serve as radiators of the heat. 
1041. Eartu Crosets, 7. P. May.—Dated 10th March, 1876. 

According to this invention a sliding plate carries a quantity of earth 
from a hopper towards the front of the closet when the lid is raised. 
When the lid is lowered after the closet is used the sliding plate foes to 
the rear, a scraper plate being forced down upon it to remove the soil 
and earth, which fall into a pan beneath. The scraper is actuated by a 
triple leg lever, one end of which is acted upon by a lug on the sliding 


late. 
oa. Crrcutar Kyitrine Macuines, H. M. Mellor.—Dated 10th March, 
187 





6. 

The First of the improvement relates to the construction of loop 
wheels employed in circular knitting machines having fixed needles in a 
revolving cylinder. Hitherto loop wheels have been used having soft 
steel blades or leaves soldered into a brass boss with a steel bush in the 
centre. The wear and tear upon such blades or leaves, when working 
thick or inferior yarns, is very great. To obviate this the loop wheels are 
made in two parts, having a groove in the centre, the back or catch 
having hardened steel blades or leaves, and the front part (fixed upon hub 
of back part) having soft steel blades. Another of the invention 
relates to an arrangement of oscillating thread guides in connection with 
a feed wheel working in needles fixed in a revolving cylinder for the 
purpose of making striped hosiery. 

1043. Stoppers ror Borries anv Jars, J. Margottis.—Dated 10th March, 
1876. 


The features of novelty of this invention consist in so ommeting.s 
stopper to a bottle or jar as that the stopper does not require to 
destroyed, as is now the case in using corks when the contents of a bottle 
are required to be d ; and, further, with bottles which require 
the stoppers or corks to be wired by this invention, the wi does not 
require fo be destroyed, but always remains connected to the bottle and 
stopper, and may readily be caused either to hold the stopper tightly in 
the bottle or release it therefrom at will. 

1045. Sprep IxpicaTor, J. and J. Butler.—Dated 10th March, 1876. 

The improved speed indicator consists of an vessel containin, 
mercury or other suitable fluid, and which is fixed to the top of a vertica 
spindle to which rotary motion is given from the mechanism whose speed 
it is desired to observe. 

1046. Rotter Skates, W. 7. Carter and R. Tompkins.—Dated 10th 
March, 1876. 

This invention relates to a two-wheeled skate for use on asphalte or on 
smooth or other surfaces. The wheels of these skates revolve on axes or 
spindles which when at rest are horizontal ; the ends of the said spindles 
fit in small metal balls or spheres, which work in hollow brackets. The 
skater, by pressing on either side of the skate, causes the balls on that 
side of the skate to slide up the inclined bracket, thus causing the 
spindles to assume the position of the radii of a circle. 
1047. Sree., J. H. Johnson.—Dated 10th March, 1876. 

This invention relates to‘impr ts in the facture of steel and 
other cast metals, and consists particularly in the employment of a mixed 
system of manufacture combining the advantages resulting in the manu- 
facture of steel from the method known as Bessemer’s process and from 
the method by reaction. : 

1048. Iron, J. Barnett.—Dated 10th March, 1876. 

This invention partly consists in applying to iron undergoing puddling, 
a mixture of salt and charcoal, which purifies the iron and fettles the 
furnace, and partly in treating heated iron in a bath of salt, charcoal, and 
oil, for its purification and conversion into steel, 

1049. Constructine Furnaces, J. Barnett.—Dated 10th March, 1876. 

This invention consista in pre g a mixture of salt with clay, or 
other earthy matter, as a ma’ for use in building furnaces, either by 
making bricks or blocks thereof, or by packing it as concrete within 


casings. 
1050. Pxorocrarpnic Apparatus, A. M. Clark.—Dated 10th March, 
1876 


The invention consists of a central easing with lens and focuss- 
ing frame, te the larger base of pe apy Patel per ppd mn ym 
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side cases into the central casing, to plunge the glass plate which is sup- 
i the sliding focussing frame, first 
the silver bath, and after exposure to light, into the devel bath. 
The water bath is finally introduced through the lower h oor at 
the rear to fix the picture, after which it is removed for printing. 
1051. Compensation Batances, A. M. Clark.—Dated 10th March, 1876. 
The invention consists, First, in the exclusive use of flat, straight, com- 
darms. Seconily, in the combination with these arms of screws, 
Pictined at about 45 = * the horizontal, and carrying adjustable weights 
nb in regulating the p t for diff t 
inclination of the screws, and adjusting the 
tions of their length, 
1052. AscerTaInine THE TRUE CouksE or A Sup, W. H. Roberts —Dated 
10th March, 1876. 

The instrument of a r dial graduated aleo in d 
Pivoted in the centre of the dial is an arm bearing an index, and carry- 
ing an arc having a vernier scale which coincides with the corre- 
sponding to the point of the com: at which the index is placed. By 
moving the arm to the right or left the true course may be ascertained at 
aglance. A lens for ing the vernier is also mounted on the central 


vot. 
toss. Sewina Macuines, W. R. Lake.—Dated 10th March, 1876. 

This invention relates to a substitute for the brush used for detaining 
the thread on the rotating or ey green Benger of sewing machines, of the 
Wheeler and Wilson class, and consists essentially in using, instead of 
the brush, a aa ee in combination with a 
part of the circumference of the revolving hook. 
1086. ae Suaar, A. Scott, jun., and T. R. Ogilvie. —Dated 11th 

‘arch, . 

This invention has for its object to separate saline and other impurities 
from beetroot sugar and cane sugar in an improved and simplified 
manner ; and it consists in mixing the sugar in its raw or impure state 
with water or with a saccharine so ution, and in subjecting the mixture 
as soon as made to the action of a centrifugal drainer, such as is com- 
monly used in sugar refineries. 

1055. Sewine Macuines, W. Jones,—Dated 11th March, 1876. 

First, it relates to an serene arrangement for holding and lifting the 
resser foot, particularly in sewing machines, where the presser foot is 
ifted after each stitch, and consists in securing a forked piece to the 

upper side of the box for the needle slide, the projection from the presser 
foot slide working in the fork and being acted upon by a slide in the 
fork, the space between the fork being adjusted by a screw to remove 
play. Secondly, it relates to the construction, combination, and arrange- 
ment of sewing machine shuttles. In one modification the spool is held 
by a hinged piece in aslit in the end of the shuttle, and the thread 
passes from the spool round a bar, then through a hole or holes in a flat 
spring jointed to the side of the shuttle, the tension on the end of the 
sprin, ing adjusted by a cam-headed screw in the tip of the shuttle. 
y oe modification is the same as that above described, except that 
the spool is kept in its place by a bar hinged to the side of the shuttle, 
the thread after leaving the spool being first passed round this bar. 
Another modification consists in an arrangement similar to the First 
above described, except that the hinged piece at the end of the shuttle is 
not used, and a projection is made upon the hinged flat spring at the tip 
end of the shuttle, to hold down the spool when the spring is turned 
down. Thirdly, it consists in a system or mode of winding the thread 
for, of, and inserting, and using it in the shuttle, and consists in winding 
the thread on aspindle ina cylindrical shell, and i septs J the spindle, 
leaving a cop in the shell, which is inserted in the shuttle, the thread 
being drawn off from the inside of the cop through one of the holes in 
the end of the shell. 

1056. Taste Cuttery, J. 7. King.—Dated 11th March, 1876. 

This relates to the production of blanks to be used in the manufacture 
of knives, forks, and the like articles. For the -production of fork 
blanks, a face of a bar or skelp is made up of a series of long and short 
longitudinal inclines which slope in reverse directions, the length and width 
—the latter if desired—being multiples of a set. For knife and like 
blanks, one or both faces of a bar or skelp is formed with a series of 
longitudinal inclines and transverse bevels from a central line to give 
the taper from the back to the edge of the blade. Grooved or embossed 
rotating rolls give the shapes described, and suitable stamps and dies 
separate the blanks thus rendered fit for being finished in any usual or 
known manner. 

1057. Water Meter, 4. Malfroy.—Dated 11th March, 1876. 

This meter enables measuring accurately the quantity of any fluid 
running from a cock, whatever the variable pressure of the column of the 
said liquid may be, by means of new arrangements in the disposition 
and mechanism of the meter. 

1058. Printino Macuinery, H. Mardon,—Dated 11th March, 1876. 

Construction and use of frames furnished with spaces for receiving and 
working therein spindles with wheels having devices on their circum- 
feren’ surface. 

1059. Insecrors, J. Morris and J. Weatley.—Dated 11th March, 1876. 

The inventors regulate the supply of water to an injector by means of 
a wing-nut, which is mounted on the steam nozzle pipe, and engages with 
a screw thread formed on the body of the injector. 

1060. Ro.ier Skates, B. Cory.—Dated 11th March, 1876, 

According to this invention the axle of the roller has a spherical bulge 
fitting a spherical socket in the roller, so that when the skater runs in a 
curve path the roller by revolving in a plane inclined to the axle, 
accommodates itself to the curve in which the skate is made to move. 
= rollers may be combined with others having no ball-and-socket 

oint. 

O61. Router Skates, F. FE. B. Beawmont and W. Pilkington.— Dated 11th 

March, 1876. 

This invention relates to a mode of mounting the axles on roller skates 
80 as to give elasticity and means of causing the axles to converge for 
the purpose of running in curves. Between the axles and the foot-stand 
are inte caoutchouc springs, as described in a provisional specifi- 
cation, No. 4196, filed on the 4th December, 1875, and from each axle on 
each side of its middle links extend obliquely upwards to pivots at the 
toe and heel respectively of the foot-stand, so that when the foot-stand 
is depressed on either side the axles are caused b; 
to converge on that side. Instead of caoutchouc, helical wire springs 
may be inte between coliars on jointed upright stems connecting 
the axles to the foot-stand. 

1062. Sxatino Rinks, A. Ford.—-Dated 11th March, 1876. 

The invention has for its object improvements in the method of con- 
structing the flooring of skating rinks in order to give a yielding effect 
thereto, in imitation of ordinary natural ice. 

1063. Resucatine Gas, H. EB. Jones.—Dated 11th March, 1876. 
The object of this invention is to reduce the increase of pressure in a 





ated: 





groove formed ona 


gas from the ascent of an incline L the gas 
—— a gasholder working in a closed chamber. e gasholder has a 
valve its crown, and is w ted to the desired amount. The gas in 





‘ ing through the g has to exert the necessary pressure to 
Koop it in suspension, and is accordingly deprived of pressure to this 
exten’ 

1064. Tram or Roav Locomorives, H. Hughes.—Dated 11th March, 1876. 

This invention relates more | pect gomere | to improvements upon the 
apparatus described in the provisional specification to the application for 
letters patent, dated January, 1876, No. 390, and consists in the eo. 
ment of means of drawing off the vapour arising from the water of con- 
densation which is discharged into the lower tank or receiver referred to 
in the said provisional specification. 

1065. Switcues, J. F. Burke, J. M. Burke, and BE. M. Brown.—Dated 11th 
March, 1876. 

This invention has for its object improvements in switches or junction 
points of railways and tramways, whereby a train or may be 
more readily made to change its direction from the main line to its 
branches, or from one line to another, whilst the dangers incidental to 
the employment of the ordinary facing points are entirely avoided, 
1066. Worxinc Bice Pues, W. Anderson.—Dated 11th March, 1876. 

The object of this invention is to provide a means of driving by steam 
power on an emergency the bilge pumps of steam vessels, 

1067. Ratway Sienaxs, J. Brierley, F. W. Brierley, and W. W. Brierley. 
—Dated 11th March, 1876. 


In this invention the signals one to the car as well as to the eye of 
way 


engine drivers and of rai trains. This is effected by a power- 
ful gong the striker of which is attached to a vertical , Which is 
depressed as the train passes over it, 


1068. Pioments, H. EB. Newton.—Dated 11th March, 1876. 

This invention relates first to the preparation of a black enamel to be 
used in ornamenting glass, and is intended to be applied more particu- 
larly to the formation of letters, patterns, and d 8 upon glass for 
various purposes. 
1069. Skates, 7. H. Wood and T. Cross.— Dated 11th March, 1876. 

This provisional specification describes a skate provided with one front 
and one rear roller of double conical or approximately barrel form, made 
by preference in sections, Each roller is carried by an axle supported at 
each end in a bracket or bearing fixed to the foot-plate. The foot-plate is 
preferred to be sufficiently elastic to ‘‘ give” a little under the action of 
the foot. The provisional specification also describes the employment of 
one front and one rear sphere or ball held in a frame fixed to the foot- 
plate and projecting sufficiently therefrom. The balls bear at their upper 
part against the antifriction rollers, 





1070. Warerrroor Conncnersees, ¥. Dummer.—Dated 11th March, 1876. 
Po lem oe yy oat teal guaceeteamtt. aban kee 
‘8 8 8 of turpen- 
tine, resin, todipewbben Or instead of spirit of turpentine, oil, naphtha, or 
any other spirit or essential oil is and two or more of these ingre- 
dients are combined and then with whitelead and driers, and 
colouring matter added to meet the requirements. 
1071. Pump, A. Miller.—Dated 11th M 1876. 

This invention consists in ranging and reci| ting a set of pump 
barrels at equal angels and distances round, and bya central reciprocating 
or revolving shaft, with cranks or disc and crank pins, through connect- 
ing rods, one to each, connected at its outer end to the inner close end of 
its barrel. The open outer end of each barrel works over a stationary 
piston on the inner end of a hollow stem or pipe, attached at its outer 
end to one common pipe, which ht be ci or polygonal, ope! 
into all the pump barrels through theirsaid stationary hollow pistons 
stems, and having one branch and valve for the inlet and another for the 
outlet of the whole set of pumps attached, and a into the said 
ring pipe common to the whole set of pumps. All the pump barrels are 

these i ti ip ted out and in at the same time, and are 
formed with open branch pipes on each side, titted in a straight line 
towards the branches of the pump Leta nearest them, so as by a 








stuffing-box joint on each pair of b ip within or over 
each other: thus when four such pumps were so ranged and used, these 
du stuffing-boxes, or sleeve-sliding pipes, would form the sides of an 


and contracting square, each forming the hypothenuse of the 
right onate formed by the - of the pumps; and as they would expand 
more on the outstroke of the barrels than the displacement caused by 
jee the water, or other fluid, would rush in during that stroke and be 


or on the instroke, in proportion to the difference of 
the cube or lacement between the barrels and the said duplex sliding 
closed in bran: which would thus form the real drawing and forcing 


barrels, and not the cylinders working on the pistons. 
1072. Suarinc orn Pxanina Screw-Nots, G. F. Redfern.—Dated 11th 
March, 1876. 

This invention consists in improvements on an invention for which 
letters patent wore grees to Henry Conradi, dated the 22nd April, 1875, 
No. 1469, the ob; of the present improvements being to simp! the 
construction of the machine and to improve its working. 

1073. Dovsiina anp TwistiNG, 8. Emsley and S. Smith.—Dated 11th 
March, 1876. 

This invention relates to doubling and twisting two, three, four, or 
more told yarns, and in stopping the delivery and twist simultaneously 
on the breakage of one or more threads. Between the bobbins and rollers 
are fitted angular wire guides for each of the threads, formed with 
twizzles on the top ends ugh which pass the threads, the other ends 
are straight and long. The tops work through slots formed in oscillatin; 
plates, at the back of the plates are fitted ides through which wor' 
the long ends of the wire guides; the tension of the threads keeps the 
ends of the wire guides level with the bottom of the oscillating plate, 
but should a th break the wire guide falls, and the long end comes in 
contact with a wing of a revolving fan, lifting a catch connected to a 
lever having a spring connected to it, to which is fixed a wedge, which 
will draw the w rom the wharle pulley of the spindle stopping it; 
the same action causes the lever to lift up a bent lever connected 
to | bearing of the roller, lifting the roller stopping the drawing of the 
1074. Gas Scrusper, G. FB. Saville.—Dated 11th March, 1876. 

This consists of a gas-tight box or chamber provided with inlet and 
outlet pipes for gas and water, The outlet is so p! that there shall be 
a quantity of water in the bottom of the box or chamber, and the water 
surrounds the inlet pipe for gas, the top of which is placed a little higher 
than the water. The mouth of this inlet pipe for gas is covered by an in- 
verted vessel, the edges of which dip into the surrounding water. The 
gas is forced under the sides cf this vessel through the water, and so the 

carried along with the gas is arrested. 
1075. Farwaczous Foon, N. W. Lobb.—Dated 11th March, 1876. 

This invention relates to improvements in the preparation of farinaceous 
food, and other alimentary t 
trated milk reduced to powder. 


1076. Copyinc Manuscripts, F. WV. Monck.—Dated 11th March, 1876, 

This invention of an improved a) tus for copying manuscripts and 
drawings, with an instrument combined to the same for affixing postage 
and other adhesive stamps and labels, relates to a novel and economical 
mode of construction, whereby portability, and the advantage of the 
roller for copying, and the damper are combined. 

1077. Cases orn Boxes, P. S. Justice.—Dated 11th March, 1876. 

This invention consists in forming a sphero-cylindrical case or box, 
either of wood, or metal, or other su ces, from two half sections, or 
a little more than two half sections, of hollow cylinders taken in the line 
of their axis, and of similar form, one being slightly smaller than the 





» by combining therewith concen- 


other, so as snugly to sheath inside of the — one. The one is 
secured in an upright position at its lower edge to a circular plate 


on which it stands. Another plan for constructing these sphero- 
cylindrical cases is to form two portions of hollow cylinders with both 
ends closed either by flat spherically sha) caps, each portion being a 
half, or somewhat over a half, of a cylinder, and one being somewhat 
smaller in all its dimensions than the other. When the smaller half of 
the cylinder is pulled down in the base plate the case presents the 
ay ce of a truncated column resting horizontally on a base plate. 
ither of the above designs may be made partly in moulds of any suit- 
able plastic material as well as in wood or metals. 
1078. Examinine Casks, J. Clubb.—Dated 11th March, 1876. 

An adjustable jointed frame holding a small lamp and a reflector, or 
reflectors, so constructed as to admit of being — through the — 
hole of a cask or a small opening in any other closed, or partially closed, 
vessel or receptacle, is descri The lamp being lighted, the interior 
of the vessel may be examined without difficulty. 

1079. Kyitrine Macuinery, W. R. Lake.—Dated 11th March, 1876. 

The said invention consists in the combination of a needle bed grooved 
to receive reciprocating needles, with a cam for actuating such needles, 
and with a carrier having two or more thread ides; also in the 
combination with a reversible cam cylinder, a sliding plate of two 
inclined needle actuating cams, and a loose switch operated by the butts 
of the needles ; the combination with a movable cam aa 
cylinder or a plate and a stop of a carrier shifter, and a carrier provid 
pt = Rage or wees ; peed es in the ——- a oe 

4 wheels, fast and loose pulleys, stationary e an 
friction devices of a screw on the shaft adapted to fit the hub of the 
driving gear wheel, 

1080. Ventivatina Coat Mixes, W. R. Lake.—Dated 11th March, 1876. 

The First part of this invention relates to an arrangement of fans upon 
opposite sides of the air receiving chamber to balance each other, and to 
an arrangement for tubing the shaft and galleries of the mine. The 
Second relates to a construction and arrangement of the a tus 
for uae in a position directly above the mouth of the shaft. e Third 

of the said invention relates to the construction of the fans or 
lowers. The Fourth part relates to the application of the improved fan 
or blower to an apparatus for ventilating ships, houses, and other 
structures. 
1081. Governors, W. Smith.—Dated 11th March, 1876. 

This invention mainly consists in constructing the governor with an 
upright shaft or spindle, on which is fixed a coil spring, and on this 
upright shaft, and operating with the coil spring, are two wheels whichrun 
up and down, the coil being attached to a suitable frame which encircles 
the coil, working f: on pins. The wheels being on the inclined co 





extent of tipping of the skater’s foot, backwards or forwards, brings the 
lower extremity of the spur in contact with the surface rinked or skated 
upon, These 
constructed as 
an automatic brake a; 
brackets between two foot 
whenever the skater overbalances by 
either by on the periphery of 
toothed disc and ratchet, or other substantially equivalent mechanical 
means. 


1087. Numperino, Srampino, AND Empossina Macutnes, J. Gowans.— 
— Datei 13th March, 1876. 

By the present invention an adjustable pointer is attached to the 
numbering, stamping, or embossing machine, so that its point projects 
over the paper or materiel to be No on, and is situated as near as 
—_— to the position at which the stamp is to operate, without inter- 
ering with the stamping mechanism. 

1088. Sream Ferry Boats, W. Simons.—Dated 13th March, 1876, 

This invention mainly consists in constructing the ferry steamer or 
other steam boat or vessel with a platform on board, such platform to be 
elevated and lowered by suitable mechanism, to suit the height of quaysor 
piers where there is a rise and fall of tide, and thus pe, carriages, 
wagons, and horses to go on the said platform and on board the vessel 
on the same level as the quay, and thus rsede the necessity of the 
usual bon orinclined approaches. The v: 8o fitted may be naviguted 
or moved by paddles or screw propeller or other means. The vessel 
may be used in cases where there is no rise and fall of tide. 

1089. Fasteninas or Lecornas, H, Simpson.—Dated 13th March, 1876. 

The features of novelty in this invention consist, as a; 


ied to leggings, 
in having a button-head stud near each extremity of the metallic stri 
forming one of the taking into corresponding holes an 
slots formed in the strip on the ether edge of the | g, the locking of 


the parts together being insured by the application of a central stud and 
cal taking into a suitable hole, the invention being equally 

applicable to the fastening of travelling bags and other similar articles. 

ae eros AND RECEIVING S1anas, J. 8. Grisborne.—Dated 13th 
‘larch, 1876. 

This invention relates to a stmattied arrangement of mechanical tele- 
graph for use in ships, mines, dings, and other places, and consists in 
the employment of a single connection combined witi a weight or spring 
for transmitting the orders from the transmitter to the indicator, a 
duplicate connection being used when it is desired to reply by repeating 
the order on the dial of the transmitter. In pen nr arrangement 
to the steering gear of a ship a rudder tell-tale reply is employed, whereby 
a pointer on the t itter is actuated direct from a wheel or quadrant 
on the rudder post. ; 
1091. Pockxer ALarums, FE. P. Alexander.—Dated 18th March, 1876. 

This invention relates to an arrangement of pocket alarum or alarm 
watch, wherein a single-barrel spring imparts motion during a period of 
say thirty-two hours, after having sounded the alarm to the hands indi- 
cating the hours as well as tothe alarm hammer, by causing it to strike 
against the metal of the watch case. 

1092. Equittsrium Canins, 7. Black.—Dated 18th March, 1876. 

The object here is to provide a cabin which shall not be materially 

affected by the rolling, pitching, or rising and falling motion of ships. The 





| cabin is supported in manner similar to a ship’s compass in gimbals, and 


any oscillation prevented by the controlling action of weighted levers. 
The said levers are suspended in any convenient position, are free to 
oscillate with the motion of the ship or vessel, and are attached to the 
cabin or surrounding framework by conn: rods. The rise and fal! of 
the cabin is —. by suspending the cabin bearings from cords or 
their equivalents, or supporting the same by eccentrics and like appli- 
ances. The cords and eccentrics are operated from weighted levers 
—s by the motion of the ship. A rising and falling way, which 
rests on the top of the cabin, is used as mode of ingress and egress. 
1098. Steam Traps, W., J., and T. Chaloner.—Dated 15th March, 1876. 

This provisional secification describes improvements in steam traps, 
which improvements relate to using a hollow ball or vessel of sufficient 
buoyancy only to enable it to float, said hollow ball or vessel being so 
combined with a lever and weights as to utilise its actual gravity instead 
of its floating power for the purpose of closing the valve. Arrangements 
of valve apparatus are di or referred to. 

1094. Locxine Facina Poinys, C. Cousins and J, Brown.—Dated 13th 
March, 1876. 

Two wedges or clips are employed, carried by arms on a rocking shaft 
mounted transversely of the rails. When the points have been shifted 
over to one or other position the wedges or clips are brought downward 
into and fall in the hollows in the chairs which support the tongues or 
— of the moving rails, and so prevent the tongues from ting. 

e rocking shaft has also an arm upon it which by a link is coupled to 
one end of a locking sliding bar placed alongside one of the stock or main 
rails in front of the points. 

1095. Terecrarnic Apparatus, Sir W. Thomson and F. Jenkvn.—Dated 

me... aa 1876. 

invention relates to improvements in the mode of carrying out 

of the invention described in the patent No. 2086, of the year 1873, 

nt some of these improvements are capable of being usefully applied to 

other electrical transmitting apparatus. More particularly the invention 

relates to a better construction of the aut tic paper t itter, to 

improved punches for preparing the paper, one of which may be worked 

from a distance, and to the use of paper with a central row of holes pre- 

pared before the message is punched or with a central row of indentations 

produced by the punchers. 

1096. Casinos or MiListones, H. Smith.—Dated 18th March, 1876. 

This invention consists in constructing within the millstone casin 
the passages and stive-room, an air space by which the heat is reteined 
and the condensation of moisture preven of sheet zine is 
supported at a short distance from the inside of the casing passage or 
stive-room, and the air on the enclosed space being heated by the zinc 
diffuses the heat by its circulation in the enclosed space, and maintains 
the requisite warmth. The casing may be made of sheet zinc, in which 
case parallel sheets are employed. The space between the outer 
and middle ones is filled with dry bran or other imperfect conductor of 
heat, while the space between the middle and inner sheet zinc constitutes 
the air space. 

1097. Stonattina Apparatus, W. Moseley—Dated 18th March, 1876. 

This said invention relates to apparatus for signailing to and from the 
deck and engine room and other parts of a steamship, and indica‘ 
the position of a ship’s rudder. for effecting communication to an’ 
from the surface level, and the bottom or other parts of a coal or other 
mines, for operating signals on railways, and for other like rpoeee, The 
peculiar feature of the said invention is the employment hen ess bands 
of thin steel or other suitable metal for taumanehieiens the motiun from the 
sending instrument to the indicating instrument. 

1098. Rotier Skates, B. 8. Weston.—Dated 14th March, 1876. 

This invention ists of imp ied ee see 
cram) the axles of roller skates ; and is effected by means of two foot- 
boarla, e tui of the top one on the centre of the under, causing the 
T-pieces carrying the axles and wheels to revolve in opposite directions 
producing inclination or cramping of the axles, and controlled or kept 
central by the action of two levers actuated by an adjustable spring 
and nut. Also by attaching a brake wheel to the back of the skate in 
such a manner that the raising of the front will press it upon the ground 
1099. Screw Proretyens, H. 8. Byre.—Dated idth Mi 1876. 

This invention relates to screw propellers in which the blades have 














il 
will provide the motive power of the governor, and the coil shuuld be of 
such an incline that when the governors are working without the 
throttle valve they will swing about the centre of the pendulum limits, 
so that when the power is needed to work the valve it is taken from the 
governor at a certain point, which will cause the governor 
a little less or more without altering their speed, the laws of gravity 
|e ata same, Modifications of the above arrangements are 

esc § 


10. Heap Sprinos, W. Shorrock and J. Lewis,—Dated 13th March, 
1876. 


The springs commonly used to bring down the healds in fancy weaving 
are of two kinds. One (for stave work), a spiral spring of wire, which is 
both cumbersome and expensive ; the other (for border work), elastic, of 
india-rubber, consequently much affected by the weather or atmospheric 
changes, often uire replacing. The feature of novelty in this 
invention is that when once made and fixed it is as durable as the loom 
itself, always one tension, and inexpensively simple. 


1083. Rotier Sxates, P. F. Tarbutt.—Dated 13th March, 1876. 

Mounting rollers on spindle with boss in ita centre, through which a 
pin is passed—furnlshing boss with a rod at right angles to spindle, and 
passing same between the arms of a fork fixed on the sole plate. 

1084. Borers, BZ. A. and D. T. La .— Dated 13th March, 1876. 

Application of an internal inverted fire-box with tubes connecting out- 
side water space with inside pot, taking fire-tubes from lowest point of 
fire-box and terminating them in smoke chamber. 

1085. Screw Jacks, 7. Titley.—Dated 13th March, 1876. 

Hollow external screw, works into nut in standard of ordinary 
construction, the said hollow screw be ed with internal nut, 
iato which another screw of different hand to the external screw works. 
1086. Rotver Skates, B. C. King.—Dated 13th March, 1876. 

Spurs or poe jeces extending in the line of the longitudinal 
axis of the oot —both ‘ore and behind the sole or foot plate of the 
roller or ice skate—so constructed, as while they clear th 

angular descending 


e ground, by 
means of a downward curved or arm, a certain 





bined with them apparatus for altering their direction or pitch. 
For this purpose at the root of each blade is or are formed a tooth or 
, OF & recess or recesses, at each side of which is formed a flat part ur 
se and a rack or sliding plate is arranged in gear with tie root of each 
lade, so that b+ fe pte 3 the said racks or sliding plates endwise they 
shall turn the blade roots on their own axes, and when the blades have 
reached their extreme position in either direction, the flat or plane part 
of each blade root will bear against a suitably formed part of its rack or 
sliding plate, whereby the blade root will be, as it were, jammed up, so as 
to lock the blade in the position to which it has been moved. The racks 
or sliding plates are co ted by a head or plate, to which the 
neeenny motion for simultaneously actuating the blades is given by 
means of a shaft passing through a hollow part of the lier shaft. 
The improved method of locking the blades may be app! 
of various constructions. The number of blades in a single propeller will 
pve eb ges circumstances. The blade roots may be with 
their or recesses and their actuating racks or sliding plates at or 
nearly at the opposite sides of the roots to the flat parts, and separate 
locking plates may be used, operated from the same cross-heads, 
1100. Rotter Skates, G. Conway.—Dated 14th March, 1876. 

There wheels or rollers having a central flange or rim are employed, 
such wheels or rollers being placed in a straight line and mounted in 
see secured to the foot-board. The centre or middle wheel or 
roller is of slightly larger diameter, but of less breadth than the other 
two, so as to give skater full power to turn in any direction. The 
wheels or rollers and the flanges may be made of wood, india-rubber, 
ebonite, or vulcanite, and the flanges or rims instead of being cut thereon 
may be screwed or otherwise affixed thereto. 


1101. Rotuer Sxates, C. McGuire Bate.—Dated 14th March, 1876. 

This invention relates to roller or whoel skates, and consists of attach- 
ing under the toe of the skate a wheel seeing some a horizontal trans- 
verse axis, and under the heel of the skate a horizontal wheel running 
on a vertical or nearly vertical axis attached to the skate, the lower sur- 
face of the horizontal wheel being made convex. A third wheel is added 





before or behind the horizontal wheel, and at such a height that when 
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the skate is proceeding in a straight line the convex wheel does not 

touch the The arrangement described may be applied to other 

purposes, such as to bicycle or other 

1102. Sxares, H. A. Hardinge.— 14th March, 1876. 
as a to what are known 


rinks, and consists in the it of fixed balls or spherical pro 
tions in conjunction with w movable balls or spherical thim! 
arranged in such a manner that the evolutiens are performed by the 


hollow ball turning around a vertical axis under the action of the foot in 
@ curve. 


describing 
> Sisene Acip, J. Neale.—Dated 14th March, 1876. 
ventor takes either certain ‘drous sulphates, such, for exam’ 
as those of iron, sinc, abd slung which aha high temperature opie Up 
ual base, urous and ox: $ = 
as 


into the resid and a mixtare of sulph 

he takes certain anhydrous bisulphates, such, for exam: 
potash snd soda, which, at a high temperature, split up in+to neutral sul- 
phates, and a mixture of sulphurdus acid and oxygen, Either the 


sulphates or bisuiphates he strongly heats in a retort or muffle furnace 





constructed of brickwork, or other so as to effect their 
decomposition. He then passes the resulting over substances, 
such, for example, as spongy platinum, or the oxides of chromium, or of 
iron, or of ey ev deat derate temperature, viz., a dull red heat 
or somewhat perature, the of cau the 
sulphurous acid and oxy; to conilins, as as orm oe 

uric acid. This he either alone in a suitable tus‘ or 


sulphuric acid, so as to form 
Of the anhydrous sulphates which 
he prefers to use the anhydrous sul- 


e causes it to be absorbed by 
Nordhausen or fuming ofl of vitriol. 
may be employed for this purpose, 

of the y he prefers 


o> of peroxide of iron, and P 
use bisulphate of soda, because these compounds when 
heated evolve a portion of their sulphuric acid as anhydrous sulphuric 
acid, in addition to the sulphurous acid and oxygen produced by their 
decomposition, and require on that account less of the katalytic, or re- 
combining substance or agents. 
1104. Rerriczratina, 2. F. Mason.—Dated 14th March, 1876. 

The chief object of this invention is the adaptation of cooling or re- 

oo 4. railway vans es wagons, ~~ to ships for the 

prese’ ™m' other perishable substances, e 
or transport of the same. seine pots 
1106. Baxinc Powpers, 0. T. Ashmore.—Dated 15th March, 1876. 

This invention has for its object improvements in baking powders. For 
this a baking powder is formed of muriate ammonia 534 parts, 
together with ite chemical equivalent of either of the following alkaline 
carbonates : — Bi-carbonate soda, 84 parts; carbonate soda, 58 parts ; bi- 
carbonate potash, 100 one-fifth parts ; carbonate potass, 69 one-fifth parts; 
or any other alkaline carbonate in its equivalent proportion. 

1107. Ts.ecraPuic Messaces, £. G. Burton.—Dated 14th March,1876. 

jon of the two instruments by one of two electric currents, the 
other duplex current being used to produce the required signal. Two 
distinct and powerful electric motions without the aid of a local relay, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tae weekly markets in Wolverhampton and Birmingham were 
favourably influenced by the decision of coalmasters come to on 
Monday to make no advance in the price of coal. 

The orders for finished iron upon the market were only few. 
But the works are in better employment than the new orders would 
indicate, oe distributed about quarter-day keeping 
the small m t and a good number of sheet mills in tolerable 
activity at several of the works. 

The makers of best stamping sheets announce themselves 
to be in aay cl orders enough to keep them fully occupied. The 
demand for this quality is not, however, very great, and it is 
expressed in specifications of no great individual worth. Only 
few of those — which the mills are now mostly running have 
been received during the past week or fortnight. 

Those works at which tin-plates, as well as thin sheets, are pro- 
duced, and where the tin-plate trade is of more importance than 
the sheet trade, are sadly in want of new business. Such firms 
are, therefore, now and then accepting orders for thin sheets, to 
be deli d in L hire and elsewhere, at prices much below 
those for which some other ironmasters make a firm stand. Of 
these low prices, the firms who have more to do, loudly complain. 
Bad as the tin-plate trade is, there seems no immediate prospect 
of arevival, notwithstanding that it is generally admitted that 
business in the New World is decidedly looking up. 

It is now almost impossible to get orders for tin-plates of the 
customary export qualities. With the stocks already in hand 
Liverpool warehouses are groaning. Very low prices have been 
accepted in South Wales for goods of this class; and it is possible 
to buy tin-plates in Liverpool at from 2s. 6d. to 3s. 6d., and in 
some few cases even 5s. per box belaw what makers in this district 
declare it must have cost to produce them. 

Pigs are without quotable change, but the market is looking 
for less strength in the ensuing few weeks for all but first-class 
Staffordshire samples. 

Men in this district, who a few weeks ago, offered to buy 1000 
or more tons of Cleveland forge iron for twice that number of 
sovereigns, and did not get their offer accepted, though they them- 
selves would have had topay 12s, 6d. a ton for its carriage, are now 
of opinion that they will not have long to wait. 








which result is obtained by the neutralising of the mag 
in four ovils by two powerful ‘bar ay wy a magnets, one coil being 
placed on each extremity of both. In the displ t and repl t 
of the paper roller from the letter wheel to the figure wheel, two 
wheels are employed, one for letters, another for figures, and vice ab, of 
the reverse current, Both stations send to the line exactly the same 
number of currents of equal duration at the same time, thus keeping u 
aregular potential in the cable. Only one hole is required to be punch: 
on the sen-‘ling slip, which is done by twenty-seven movable pins 
arranged round a small cylinder, which, when brought from their posi- 
tion of rest by the finger keys, perforate the paper as the cylinder 
revolves, which arrangement admits of the full exercise of the manipu- 
lavor’s powers, apd renders the waste of a revolution of the instrument 
Seapendibta. 





1108. Propvcine Heat, M. P. W. Boulton.—Dated 15th March, 1876. 

According to this invention inflammable gas or vapour issuing in a jet 
enters along with air a tapering , which afterwards expands in 
area and contracts to a mouth, where the mixture is inflamed as ina 
Bunsen’s burner, and the combustion takes place in a refractory 
obamber or which also expands and contracts, the expansion 
and contraction of the serving to secure good admixture of the 
fluids. To provide for re-ignition, should the flame strike back, a small 
jet is applied at or near the upper flame orifice. For generating inflam- 
mable vapour, hydrocarbon or other suitable liquid is placed in a boiler, 
immersed in a hot water bath, the level of the water in which can be 
raised or lowered so as to act ona greater or less surface of the boiler. 
The raising or lowering of the water is effected by the movement of a 
plunger which may be automatically effected by the heat or pressure in 

he boiler or in the steam boiler heated by the flame. The water in the 
bath may be heated by steam or by a flame, and the supply of steam or 
of inflammable vapour to the flame may be automatically regulated by 
the heat or pressure. 
1110. Se.r-reepinc Pennoipers, R. Howell.—Dated 15th March, 1876. 

This invention consists in constructing the penholder of one or more 
lengths of tubing or other equivalent (being hollow) to contain the ink, 
one end being closed with a removable cap, the other end being pro- 
vided with means to hold the pen, and permanently closed up. In this 
end a small hole is made nearly close to the inside of the pen, which hole 
ts closed or covered by a gpring slide or other suitable contrivance capable 
of being readily removed to allow the ink to flow through to the pen. 
The penholder may be adapted for solid ink made liquid by the introduc- 
tion of water when required. It may also be made telescopic, one part 
sliding inside the other. 

1111. Srzam Borters, F. G. Bone.—Dated 15th March, 1876. 

The specification of this invention describes a boiler of eylindrical form 
and with flat ends, having a central main tube running lengthwise 
through it, and smaller tubes on ¢ither side thereof. The boiler is fitted 
underneath the outer shell, the heated gases, after acting on the whole 
of its under surface, passing into a smoke-box at the back, thence return- 
ing through the side smaller tubes into a smoke-box at the front of the 
boiler and back again through the main central tube into the chimney. 
The main central tube is fitted with four (more or less) ‘‘ Galloway ” tubes. 
1112. Rearinc Macutnes, E.G. C. Bomford and H. J. H. King.—Dated 

15th March, 1876. 

This invention relates partly to apparatus to be used in connection with 

sheaf-binding apparatus of the kind described in No. 817 of 1875, and 
y to certain modifications of the binding apparatus itself. By the 

present invention the crop, as cut by the reaping machine, is conveyed to 

the binding _———— by a rake or rakes working over a platform on the 

reaping machine, this platform being continued at one side in an inclined 

direction to a level sufficiently high for the binding apparatus. 

1113. Sream Traps, A. M’Laren.—Dated 15th March, 1876. 

The im: wep pape comprises a box or vessel to be attached to the 
pipe or other v so that the liquid discharged may descend into it. A 
discharge pipe from the box has fitted in connection with it an equili- 
brium or double beat valve, the rod of which passes out through a 
stuffing-box, aud is connected toa lever to which there is connected a 
second rod passing through a stuffing-box into the box, and having 
attached to it a float made of fire-brick or other suitable material A 
weight is fixed adjustably on the lever to partly counterbalance the 
weight of the float. > 
1114. Rotier Skates, J. H. Walsh.—Dated 15th March, 1876. 

This invention consists in centreing or pivoting the axles of the fore 
aud rear pairs of rollers in such a manner as to allow of their rotating in 
a horizontal plane, to and near the opposite ends of a shaft or perch 
running longitudinally under the foot-stand of the skate, and journalled 
at its extremities in bearings secured to, and depending from the under- 
side of the foot-stand which is thus supported. The opposite faces of these 
bearings are bevelled or inclined, and against these inclines the roller 
axles bear for a considerable portion of their length centrally to the said 
on perch. The inventor also attaches a strong india-rubber 
spring. 

1118. Ovrrive Pre Fapnics, J. Brown, W. Dean, and A. Orrah.—Deted 
15th March, 1876. 

This invention consists in the use of a combination of circular rotary 
cutters, or circular rotating knives and guides for cutting at one operation 
the several races or ribs of a piece. 

1119. OsraminG Motive Power, J. Colborne and T. C. B. St. George.— 
Dated 15th March, 1876. 

This invention consists in giving a or of quicksilver, water, 
or other fluids, on one side only of a wheel or arm, so as to produce 
motive power thereby, through the medium of heat externally applied to 
the receptacles around the periphery of the said wheel, or otherwise, in 
which the fluid is contained. : 

1120. Uriistnc Otp Iron, D. Williams, J. Jenkins, J. Jones, and D. 
Thomas.—Dated 15th March, 1876. 

This consists in inserting lining pots or cases, made to fit one over the 
other in an air-tight manner, into ordinary cast iron pots, so soon as the 
cast iron pots become d, thus enabling the employment of anneal- 
ing pots until they are completely worn out. 











THE Philadelphia Ledger says that preliminary steps have been 
taken toward the permanent preservation of as much =) mpd of 
the utility and beauty of the Centennial Exhibition buildings and 


grounds. The suggestion has taken strong hold of a number of 
a influential men, who have expressed their readiness 
to give : 


undertaking both moral support and material aid. 





The business doing in household samples of coal is not up to 
the average of years, plenty of pits upon the Cannock Chase, 
which at about this date are usually busy, being only partially 
active. At the same time, collieries of wide repute as to the 
quality of their fuel are doing a steady business. About Dudley, 
and westward of it, orders are still needed in this branch of colliery 
business. 

Relative to the manufacturing department of the coal trade, the 
sales booked are sufficient to meet the output capabilities of scarcely 
half the district colliery power of that kind. Ironmaking coal is 
quoted at from 7s. 6d. up to 9s. for forge qualities. 

The Sandwell Park Company are pushing on their operations in 
the expectation of being prepared to draw largely by Christmas. 
Already they are bringing up a considerable quantity, which meets 
with a ready sale. 

A meeting of the Coalmasters’ Association has been held 
at the request of the colliers, who desired to enunciate their 
views upon what they believed to be practicable—viz., a rise 
of 2s. per ton in the price of coal, and a consequent advance 
of 6d. per day, or stint, in thick coal colliers’ wages, and 

per day, or stint, in those of thin coal colliers, The 
deputation had, however, no arguments to advance further than 
that if coal should not be advanced in winter, and at atime when, 
in their view, the iron trade was improving, then the colliers could 
not look for an advance at any time in their wages. The deputa- 
tion. were assured that the iron trade could not possibly bear an 
advance, and it was shown that, comparing the present working 
hours and wages with those of 1871, the miners were better off by 
94 per cent. When the deputation hinted that the miners would 
be dissatisfied with the result, the masters on their part reminded 
the men that there were colliery owners who would be glad of the 
opportunity to enforce a return to the working hours which pre- 
vailed at the earlier date. This was an argument of which the 
deputation and their tituents are ible. [t may be concluded 
that we have for the present heard the last of a colliers’ agitation 
in South Staffordshire for a rise in wages. 

Birmingham hardware manufacturers are beginning to see that 
foreign competition is increasing. Foreign customers are ordering 
raw goods to a great extent now, instead of finished goods as 
formerly. For instance, instead of metallic bedsteads and chand 
liers and the like being exported in a complete form, the demand 
runs chiefly upon component parts of the articles, such as small 
tubes, metal castings, and brass ornaments. From this it is 
evident that consumers abroad order with the intention of putting 
the various together themselves, and then selling the com- 
pleted article in competition with those imported from Birmingham 
and elsewhere. 

In Canada the Americans have almost entire control of the hard- 
ware market, and manufacturers and merchants here are feeling it 
sorely. The tube trade, especially with Canada, is in the hands of 
United States manufacturers. Indeed they seem to have made 
considerable sacrifices to get it, for they are selling tubes there at 
prices lower than those which rule in the States themselves. 
Taking advantage of this, some traders in Canada after purchasing 
the American tubes re-ship them, it is said, to New York, and sell 
them there at a profit. 

In the cable and chain trade the strike of the operatives for ‘‘ the 
5s. list,” or a rise of 10 per cent., continues. Firms who some time 
ago gave the rise to complete orders in hand, are understood to be 
still paying the advance, and the men proclaim that the number of 
such firmsis increasing. The leading employers, on the other hand, 
say that they cannot afford the advance, and that it will not be 
conceded by the trade as a whole. The issue is doubtful. 

The safe and strong room trade is experiencing somewhat of the 
revival which usually sets in in the winter months. Recently some 
firms have sent away good consignments. A report to this effect 
is made by the proprietors-- Messrs. Cyrus Price and Co.—of the 
Britannia safe works in Wolverhampton. The prospects at 
establishments in this branch are regarded as encouraging. 

The gun trade is very depressed, alike as to military and sporting 
small-arms, 

After January Ist next it will be illegal to employ a child under 
nine years of age, and on January Ist, 1878, the limit will be raised 
to ten years. Children must attend school from the first day of 
their employment for half a day on every day on which the school 
is open, or else for a whole day every other day. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


ALTHOUGH there isa fair amount of buying going on in some 
quarters, there is a want of general animation in the iron trade of 
this district. From consumers there is only a moderate demand, 
which is an indication that there is not much forward work in 
hand, and the purchases which are being made are chiefly on the 
part of a few large houses who are anxious to secure forward 
deliveries at current prices; the firm attitude taken by makers 
indicating that they are not disposed to go further in the way of 
reductions. There are still some low-priced irons in the market, 
but these are chiefly confined to one or two common brands which 
are difficult to sell, and although they naturally have a tendency 
to keep down the value of other «lescriptions, the market generally 
does not give way, and quotations remain the same as last week. 

The position of Lancashire makers of pig iron does not improve, 








and they are very little beyond the few small orders they are 
able to secure in vicinity of their own works, where 
they have the advantage in the delivery rates. They are, how- 
ever, stlll firm in their prices, and are not di to concede 
anything to effect sales, as th 0 ee ee ne or no 
profit. For delivery into the hester district uotations 
remain at 56s, to 57s. per ton for No, 3 foundry, and per ton 
for No. 4 forge. 

Of Lincolnshire iron there is still very little offering in this dis- 
trict owing to the present very limited production, the majority of 
the furnaces having been blown out. Prices nominally are still 
quoted at 58s. 6d. per ton for No, 3 foundry, and 56s. to 57s. 
per ton for No. 4 forge delivered into the Manchester district. 

For Middlesbrough iron delivered here, makers’ quotations range 
about 54s, 9d. per ton for No. 3 foundry; 53s, 9d. for No, 4 
foundry ; and 52s. 3d. per ton for No. 4 forge. 

In the finished iron trade there is not much change to report. 
Some of the large firms, as I notised last week, are pretty well 
employed for the next three or four months, but very few orders 
of any magnitude are at present being given out, and many of the 
works are still only kept going from hand to mouth, The quota- 
tions for bars delivered into the Manchester district remain at from 
£6 15s. to £7 per ton according to quality, and Middlesbrough 
puddled bars are quoted at £4 17s, 6d. per ton. 

In the coal trade there is generally a fair inquiry for the better 
classes of round coal, but there is a want of regularity in the 
demand, some of the collieries being unsold, whilst at others there 
are still considerable stocks on hand, and their present production 
is only moved off with difficulty. This is causing a corresponding 
irregularity in prices; at several of the pits and wharves in the 
Manchester district small concessions are being made this month | 
to merchants and dealers, whilst on the other hand in some quarters © 
slightly higher prices are being asked for best coal. These, how- 
ever, are exceptional cases, and generally quotations remain much 
the same as last month. For burgy, some of the firms in the Man- 
chester district are asking an advance of from 5d. to 10d. per ton, 
but tke demand generally for this class of fuel is only moderate, 
and it is doubtful whether higher prices can be fully maintained. 
Slack is plentiful, and exhibits rather a downward tendency, 
especially in the common sorts. ‘ 

For coke there is an improved demand, but higher prices are 
not obtained. For delivery in the Manchester district best Durham 
cokes are quoted at 22s. 6d. per ton, best Lancashire do, at 20s. to 
22s., and small Lancashire cokes about 14s. per ton. 

The Bishop of Manchester has given his award in the wages dis- 
pute in the Ashton district, with regard to which he had been asked 
to act as arbitrator, and it is to the effect that the reduction of the 
miners’ wages shall be to the extent of Jd. in the shilling in the 
price of getting coal, which is just half what the masters had 
asked for. It now remains to be seen what steps will be taken in 
the Oldham distri3t, where the men who had submitted to a re- 
duction of 2d. in the shilling have served notices on the masters 
for a return to the old rate of wages. 

The annual meeting of the Manchester Geological Society was 
held on Tuesday, and Professor Boyd Dawkins, of Owens College, 
was elected president for the ensuing year. The council, in their 
report, regretted the absence, during the past session, of papers on 
mining matters, and made an earnest appeal to the members who 
are engaged in the management and working of coal and iron mines 
in South Lancashire, one of the busiest districts in the mining 
world, to give more attention to the claims of the society, by con- 
tributing subjects for discussion at the ensuing meetings, The 

resident, it wasjannounced, had promised a ope) on the Sub- 
Wealden explorations, which would, no doubt, be of considerable 
interest. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue aspect of affairs in the eastern part of Europe still tends 
to the restriction of business, not only with the Levant but with 
the Mediterranean countries, Egypt, Asia Minor, and, to a 
certain extent with India; still, on the whole, there is a 
fair amount of business doing, particularly in the hardware 
industries, and winter prospects appear to be rather more 
cheerful than they were a month ago. But the iron trade 
proper, unfortunately, does not seem to have that amount of 
vitality which characterises other branches of industry, and it 
remains about the worst employed of any of the local staples. 
Pig iron, it is true, is in moderate request, but the lots which 
are changing hands are mostly to suit the wants of the 
founders, who arc tolerably well engaged in respect of tke 
articles so frequently made mention of in these columns of late. 
Nor does the ordinary cast steel trade appear to be by any means 
so brisk as it is generally at this time of the year, a state of things 
which not only arises from the closeness of the home and foreign 
competition, or the absence of the once heavy American demand, 
but from the fact that in scores of articles the old-fashioned cast 
steel has latterly been superseded by the cheaper Bessemer 
material. For cutlery and many other purposes there is now an 
abundant use of rail and other Bessemer n.aterials rolled as 
required, the difference in price being largely in favour of the 
newer steel as compared with its older competitor. Whereas cast 
steel of this class costs from £18 to £25 per ton, the Bessemer 
material can be bought in the rough at £6 to £7, and when ready 
for ane up is 40 to 50 per cent. the cheaper of the two classes of 
articles. 

An extraordinary meeting of the shareholders of G. and J. Brown 
and Co., Limited, of Rotherham, has been convened for Friday, 
for the purpose of considering the affairs of the company, and, if 
deemed expedient, of passing resolutions requiring the company 
to be wound up voluntarily. The capital of the company is 
£125,000, in £100 shares. When the last annual balance-sheet 
was issued the total liabilities were £131,949, and the assets were 
set down at £96,000. Up to that time the total loss in the working 
of the company had been £35,434. At the last meeting there was 
a good deal of feeling in the discussion.on the prospects of the 
company, and a lawsuit has since been decided on one of the points 
then raised. The company manufactures all kinds of ironwork, 
and had a good iron tire business, which has lately been given up. 

The directors of the Sheffield Tramways Company, with evidently 
dearly bought experience of the present value of horses and pro- 
vender, have asked permission of the Town Council to apply 
mechanical power for the propulsion of their cars, They propose 
to run the cars by steam, and the council have invited the com- 
pany’s engineer, Mr. Kincaid, to furnish an explanation proving 
the practicability of the proposal. 

On Friday morning last there was an interview at the works of 
John Brown and Co., Limited, between the local railway spring 
manufacturers and a deputation from their fitters, who are now 
locked out. The employers had prepared a revised list of pay- 
ments for the different classes of work, involving reductions vary- 
ing from 10 to 25 per cent., to a great extent based upon the fact 
that owing to the better quality of the steel, the work was much 
easier than when the old rates were fixed. The deputation 
declined to agree to the new list, and an te meeting of the 
men held on Saturday confirmed that edie, The Belgian 
makers, in the meantime, are pushing business, and securing plenty 
of orders for these articles. 

The directors of the Hallamshire File and Steel Company, 
Limited, have to-day declared an interim dividend at the rate of 
15s. per share, on which £15 are paid up. 

At the new sinking of the Barrow Hematite Company, at 
Worsborough, near Barnsley, the Silkstone seam has been reached 
at the depth of 470 yards, the Barnsley thick seam being only 
100 yards below the surface. The plant is being put down, and 
the two pits will be got into working order as soon as possible, 

Traction engines a r to have been coming to grief in the 
Barnsley district within the past few days. Mr. G. E. Stringer, 
colliery owner, was fined £3 by the magistrates for using a traction 
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pd with wheels said to be improperly constructed, the 
‘evidence of Mr. Greig, from Messrm Fowler and Sons, o Leeds, 
makers of the engine, who said that there was a continuous be: 
of Yin. or more on the hind wheels. The samé gentleman was 
fined 20s. and costs for using an engine—the same—which did not 
consume its own smoke. Several other persons were similar 
punished for the same class of ‘‘ offences,” 

The miners employed by the great Clay Cross Iron and Coal 
Company, ire, met on Tuesday for the somewhat novel 
purpose of discussing the advisability or otherwise of opplving fs 
an advance of Some of the speakers were particularly 
rabid in denouncing the a but to the credit of the men 
generally, the company—which has spent very large sums in aed 
Tt workmen’s halls and other advantages for the employés—- 
found plenty of defenders. One man said that as coal had risen a 
shilling per ton since September it had been proposed to apply for 
an increase. The chairman of the meeting said the men = t to 
“be prepared to place themselves on an equal footing with the 
company. Why should they work to maintain the anew A in 
luxury and splendour, and idleness?” This ad captandum sty. of 
argument was not in favour, however, and the advocates of higher 
wages lost the vote. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Makers of pig iron are not yet having a rosy time of it, although 
their prospects are undoubtedly better than they were a few mont 
ago. All kinds of raw materials have now been so far reduced in 

rices that it is quite easy to make both ends meet under ordinarily 
Spesmaalele conditions, but this is about all that the best firms can 
do, even at the present time, Ooke is now quite as cheap as it 
was in 1871, being quoted at 9s. 6d. to 10s, per ton at the 
ovens, but ironstone, where bought in the open market, and lime- 
stone, are not yet restored to their former level, while stores, and 
collateral items of cost are still higher than their normal value. At 
the same time it is generally understood that with No. 3 at 46s, to 
46s. 6d. per ton, pig iron makers may with ordinary care and 
freedom from bad sebts, make a trifle of profit, 

Writing as I am on the eve of the publication of the Cleveland 
ironmasters’ returns of production, shipment, and stock, for the 
month of October, I cannot do more than indicate the general 
and well-founded belief that the figures which will be published 
early next month will show a reduced output of pigiron. Itis known 
that fewer furnaces are in blast, that there is a falling off in the 
shipments, and that the quantity of ironstone sent out of the 
Cleveland ironstone mines is less now than it has been at any time 
during the last three years. Some of the mines, in fact, have been 
entirely closed, while half-a-dozen of the principal mines have been 
put on short time, and are only working four or five days a week. 

I am informed that Messrs, J. W. Pease and Company, of Dar- 
lington, have become the owners of the ironstone mines heretofore 
carried on in the Skinningrove Valley by the firm of Swan, Coates, 
and Company. The Messrs. Pease were the. largest mine owners 
in Cleveland | ng but this addition will place them a long way 
in the front of any other firm. Usually the mining speculations of 
this great concern have been ptionally fortunate, but I am 
given to understand that in one or two of their most recent ven- 
tures they have met with exceptional reverses, and more particu- 
larly at the Tockett’s Mine, near Guisborough, in Cleveland, 
which is about to be given up, after an expenditure of over £50,000, 
in consequence of the ironstone having become suddenly faulty, 
and at their New Windlestone coal winning near Bradbury, in 
South Durham, where many th ds of pounds have been ex- 
pended in the effort to keep back the feeders of water. 

At Middlesbrough on Tuesday there was a fairly good attend- 
ance on ’Change, but business generally was very flat, and very 
little disposition towards speculation was exhibited. Prices were 
generally pretty firmly maintained, although some weak holders 
were induced to make concessions on list rates. 

The creditors of the Messrs. Charlton met at Darlington on 
Monday, and confirmed the resolution of a previous meeting to 
accept a dividend of 7s. 6d. in the pound in the case of Messrs, T. 
Charlton and Co., and a dividend of 10s. in the pound in the case 
of Mr. R. H. Charlton. 

The coalowners of NorthumberJand having claimed a reduction 
of 15 per cent, in the wages of their enginemen, a meeting of that 
body was held on Saturday, and decided to refer the matter to 
arbitration. A reduction in the wages of the colliery labour 
throughout the county has just come into force, under the award 
of Mr. Lyon Playfair, M.P. The steam coal trade of the county 
is at the present time tolerably active, the shipments being large, 
and most of the leading collieries working full time. 

The coalowners of Durham are very far from being satisfied 
w'th the recent awards of Mr. Shaw Jefevre, M.P., more par- 
ticularly with the awards given in the coke trade arbitration, 
where — 4 reduction was allowed instead of the 26°77 reduc- 
tion sought for. The trade is certainly greatly in need of 
additional relief, and whether that relief will come from the 
still further reduction of wages, or from some other source, 
it must come speedily, or serious difficulties and embarrassments 
will ensue. Small coal is in very limited request, and heaps con- 
tinue to accumulate at most of the principal pits, while coke is 
less in request for the purposes of iron makingin Cleveland. Gas 
coal finds a ready sale, and there is a better demand for house- 
holds, but this is unaccompanied by a relative increase of prices. 

In the manufactured iron trade dulness continues to reign 
supreme. ‘‘ As dullas ditch water” really describes the condition 
of the trade. No new orders for rails are coming into the 
district, and a few days more will suffice to exhaust the few 
orders recently placed by the North-Eastern and other companies, 
In some quarters a good deal is expected from the investigations 
and experiments now being conducted in order to produce homo- 
geneous rails from Cleveland iron; but although some of the results 
so far obtained by Mr. I. L, Bell have been very encouraging, 
the problem is far from effectually solved, and thereis a very sig- 
nificant delay in commencing the works which, it was generally 
understood, were to be erected at Port Clarence for the carrying 
out of the process for which Mr. Bell has obtained a patent. At 
the same time,‘I believe that that gentleman is very sanguine as 
to the ultimate result of his researches, and is now giving up much 
of his time to their prosecution. 














NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE iron trade as a whole is certainly not improving 
but ironmasters are doing better week by ‘eau 
throughout the | months. Our home consumption is 
gradually increasing, and foreign orders for pigs appear to be rising 
in a satisfactory manner, so that before the end of the year it is 
anticipated that the whole export may at least be about equal to 
that of 1875. Should it occur to the reader that such a result 
would not be much to boast of, it must be remembered that until 
the middle of September foreign orders had been constantly on the 
decline. Last week’s shipments have been particularly satisfactory. 
There are now 118 furnaces in blast, being two more than at the 
same time last year, and the manufacture of pigs goes on without 
restriction, though considerable additions are being made to stocks. 
Messrs. Connall and Co.’s Glasgow stores now contain upwards of 
95,000 tons. 

The pig iron, and especially the warrant market, is considerably 
affected according to the nature of the rumours received dail 
from the seat of war. Greater confidence was manifested towards 
the close of last week on account of the reports being of a pacific 
pr gn “te on several days since the market has been some- 
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The market on Nonday was again somewhat 
at 57s. iy, rices ran up to 57s. 6d., but 
there came a reduction to 57s. The afternoon’s quotations 


were 57s. 3d. cash, and 57s. 44d and 57s. 3d. one month. Tues- 


days market was rather easier, 57s. 2d. cash being paid for’ 
a considerable quantity of , business being, flat in the 
afternoon, at B7s. 14d. cash, and 57s. one month. A small business 


was done on Wednesday at 57s. 14d. one month and 57s. 3d. cash, 
To-day (Thursday) the market was very strong, with a large 
business from 57s. 14d. month fixed to 57s. 6d. cash. s 

The changes in the quotations of the principal makers’ brands 
during the week have not been material, and the tone of business, 
owing to a larger foreign ae. has been slightly firmer. 
> wong No. 3, quoted 6d. lower; Col , No. 3, improved 6d.; 
Summerlee, No, 3, declined 6d.; Monkland, No. 3, improved 6d, ; 
and Govan, No. 3, improved 6d. Others without change. 

The shipments of pig iron from Scotch ports during the week 
ending the 28th ult, amounted to 13,580 tons, being 3302 more 
than in the previous week, and showing an increase of 2214 over 
those of the corresponding week of last year. There is still, how- 
ever, an te decrease in these* exports since Christmas 
amounting to 68,320 tons. P 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 4619 tons, being 440 more than in the re week, 
and 1969 over those of the corresponding week of 1875, 

For most kinds of manufactured iron the demand continues 
moderate. Castings and pare a iron are in better request than 
they have been for months, and there is a fair amount of activity 
in the locomotive shops, where the bulk of the orders are on home 
account. Few purchases of pipes have been taking place in the 
open market, but it would be a mistake to infer therefrom that 
any check had occurred in the manufacture. Our makers are busy 
with extensive foreign contracts, and a number of fresh home 
orders are presently expected in the market. Last week’s ship- 
ments of iron manufactures from the Clyde embraced £6200 worth 
of machinery, £3500 castings, £2500 wrought iron, £220 galvanised 
iron, £350 nails, and £136 hoops. 

The shipments of coals were not so heavy last week from the 
Clyde, but the home demand for both house and steam coals is on 
the increase. Prices are almost without alteration, the f.o.b. rates 
per ton being, for households, 8s, 6d, to 11s.; steam, 9s, to 11s.; 
splint, Ss. to 8s. 9d.; main, 7s. to 7s, 6d.; and smithy, 13s. 6d. to 
14s, In Fife and Clackmannan, and the eastern mining counties 
generally, the inland trade is improving, while there is consider- 
able activity at the various ports, both in the coast and continental 
trades, Prices continue without material alteration. 

Attempts are being made by the few remaining miners’ agents 
in Scotland to resuscitate the district unions. The latest effort of 
this kind took place a few evenings ago at Croy, a considerable 
mining centre on the line of the Edinburgh and Glasgow Railway. 
An open air meeting of colliers and ironstone miners was gathered 
and addressed by Mr. Gillespie, of Falkirk, and Mr. Holm 
Boness, who spoke of the favourable turn in the trade, 
urged their hearers to join the Stirling and Linlithgow Association, 
in the hope of being able at no distant date to demand an increase 
of wages. The result of the meeting was the formation of a local 
committee to carry the suggestions of the speakers into effect. The 
miners employed at Kilburn Colliery have sent a. circular to their 
employers requesting an increase of 3d. per ton, their wages having 
been reduced by the same amount a few months ago. A dispute 
is also pending between masters and men as to the system of 
weighing the coals, The miners of Fife and Olackmannan are 
about to take what appears to be a very unwise step with regard 
to their funds, These now amount to upwards of £15,000, and 
the contributions have for some time been made under three head- 
ings—a general defence fund, an accident fund, and a fund for 
sick and funeral expenses. It is the intention of the men to give 
up contributing to the two latter funds, which, by all but them- 
selves, have been regarded as the most useful. Whether donations 
may be made from the general fund in cases of special distress, 
does not appear to have been yet determined. 

A serious explosion of aig ae 3 took place in No. 2 Ravens- 
croft Pit, Irvine, on Monday, by which a collier named Alexander 
Reid was instantaneously killed, and his brother William so 
seriously injured that he is not expected to recover. The two 
men were proceeding to inspect the workings with naked lights, 

revious to the descent of the other workmen, when the acci- 
Hent occurred, and it is stated that it is usual to employ naked 
lights in the colliery unless in cases where gas is found to have 
accumulated, 

Messrs. John Elder and Co., of Glasgow, have obtained from 
the Admiralty the contract to supply the engines and boilers to 
three of the six steel corvettes they are now building for the 
Government, A London firm, it is understood, have secured 
the contract for the machinery of the other three vessels, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Most important testimony regarding the decaying Welsh iron 
industry was given at Cardiff this week by the ex-president of the 
Iron Institute, Mr. Menelaus, and by Mr. Edward Williams of 
Middlesbrough. The occasion was an appeal against the new 
tating of ironworks in the Merthyr parish, and the importance of 
the event was shown by the fact that Sir Henry James was engaged 
by the ironmasters, and Sir Hardinge Giffard by the assessor, Mr. 

edley. Mr. Williams considered that wrought iron manufac- 
ture in Wales was practically at an end, and instanced at 
least a dozen works which had once driven a thriving 
trade, but were now either wholly, or partially closed. 
One large ironworks, Ebbw Vale, lost in the year ended March, 1875, 
something like £160,000, and this in the face of a large coal trade 
which has realised by itself a small profit. His impression was 
that the steel rail would entirely supersede the iron rail, and that 
so utterly useless were the old Welsh ironworks for steel working 
that it would be better to sell the iron rails for old iron, and build 
new furnaces, mills, &c. 

_ Mr. Menelaus supported this view, and added that for the past 
eight years ironmaking in Wales had not, generally speaking, been 
carried on at a profit. 

At this stage of the inquiry, I cannot state what antagonistic 
evidence to this will be brought to bear, but the picture so far is as 
gloomy as can well be given. Mr. Menelaus thought that in steel 
Wales could fairly compete with the North of England, but if 
Dod’s process succeeds, he was apprehensive that even in steel 
Wales would fall into the background. 

The difference between the price of iron rails and steel is now 
but little more than 30s., and as the lifetime of steel is fully double 
that of iron, there is little doubt that the old Welsh rail, except 
for colliery sidings in colliery workings, will not be required. 

The coal export of the week from Wales was 104,000 tons; patent 
fuel, 4759; and iron, 3260. The destination of the coal was in 
greater part to France and the Mediterranean ports, East and West 
Indies, and the coaling ports; and the iron to Rosas, Palina, Port 
Natal, Rio de Janeiro, and Konigsberg. 

A change ef om eter we has taken place at Gadlys tin-plate 
works, but this branch of industry is everywhere carried on at a 
loss, or in the best of cases at a most fractional profit; hence the 
only en: ement to speculation in this direction is that the value 
of works of the kind eing at the minimum, it may be a favourable 
time to purchase. Gadlys works are well placed for business, 
and the proprietors are men who will make them pay if anyone 


can, 
The Briton Ferry tin-plate men (Vernon Works) are gone in at a 


reduction of 74 per cent., and are working satisfactorily. Prospects 
at Dowlais are getting worse, and a considerable », Which 
vaay be for a time or only temporary, has at length desided 


upon. It is estimated that the services of 800 men will be dis- 
pensed with. Rhymney Works have a small order, but it was 
obtained, I am edlcnel, at such a low rate that no profit can be 
calculated upon. 

The winter is thus wane very gloomily, and but for the coal 
trade the destitution in the whole of the district would be v 
great. : A saggy va — means - gy is — ‘. 
so a migration on an extensive scale is apprehended, especially i 
the Dowlais Works are reduced as pate Bn lated. 

In the case of the Plymouth Colli dent, by which one man 
was killed, the sey their verdict drew attention to the insuffi- 
cient ventilation which was shown by evidence. 

The appeal against the assessment of the Plymouth Works was 
ended on Wednesday, by arrangement. Mr. W. T. Lewis and Mr. 
Menelaus, on the part of the ironmasters, and Messrs. Hedley 
and R. H. Rhys, on the part of the parish. The assessment was 
£12,000 ; this was reduced to £800, being its warehouse value. 
The old rating was £6000, so the parish will have a great burden 
to bear until these works are again in action. e@ cases of 
Cyfarthfa and Dowlais works have been relegated to the next 
quarter sessions. 








PRICES CURRENT OF IRON AND STEEL. 


Tux following prices are corrected up to last night, but it should be 
borne in mind that 2 ety age ers m — ye to es different 
terms for special con’ obvio le to specify these cases 
and terms, or to give more than the hewn quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 








PIG IRON AND PUDDLED BABS. 
SooTLanp— £8. 4 £a 4. 
G.m.b.—No. l.. oe + 21870} Glengarnock—No.l .. 8 4 0 
08. co wo 216.6 No. ee 217 6 
Gartsherrie—No.1 .. 8 5 6| Hglinton—No.1 .. ~ 217 6 
_ No8 .. 217 0 No.3 .. eo 215 6 
Coltness.—No.1 .. «« 8 9 6] Dalmellington—No.1.. 217 6 
No.8 ow - 218 0 No.3... 215 6 
Semeanien--Es'3 ee 7 : At Ard 
ee Qarron—No.1.. .. .. 3 5 0 
Langloan—No.1.. .- § 9 §| Do, specially selected .. 310 0 
Carnbroe—No.1s .. 8 0 0 25 Grngucem. 
No.8 oo of 216 6 Bhotte—No.1l.. .. « 3 5 6 
Monkland—No.1 .. o 218 0 No. Bee oe of 218 0 
No.8 wo o 216 6 At Lei 
Se Fae em 82S Kinnell—No.I .. .. 218 6 
srtencito. 1 .8 ve io 214 6 
de & Quarter—No.1 3 0 0 * , 
ba No.8 217 0 a 
The above at Glasgow, OLEVELAND—Prices at works— 
deliverable alongside. Nol eo co o e« 210 9 
Govan—No. lee co vo 918 0] EXSee wo wv ve mw FT 8 
bo TT! iY * pay eS 
is No. 4, forge ss. oe of 2 3 G& 
Calder-No. les «+s o 8 6 0 Oeled cc co we oe 2 2 O 
No. 8.2 of « 218 0 ite am eo co oo & FT 6 
At Port Dundas. Thornaby .- »+ o o 216 6 
Botcxow, Vavenan, & Co.'s net f.0.b., are, for No. 1, 
£2 18s.; No, 8, £2 88. 6d.; No, 4 foundry, £2 88 ; No. 4 forge, £2 7s. 6d. 
2aaq 684 
Wares—No. 2, f.0.b., Newport.. o wow 27 6t00 0 0 
Forge (at works) oe oo. ce 2123 6t08 0 0 
Common pig (at works) or) oo 2 2 6100 0 0 
Best native ore (at works) .. -~ 216 G0 0 0 
Both, ery delivered in Aberdare. 
Dersysuire.—No. 1, at Sheffield -~ 214 06217 6 
0. B.. oe ~ 2 7 6t0210 0 
Lancasurne, deli din Manchester.—No. 8 216 0to 217 0 
me wa sg No.4 215 0t08 0 0 
K. H. Meseelmoun”.. ... «2 « 510 000 0 0 
Messrs. WHITwEL & Co.’s Stockton net prices (on trucks) are—No. 1, 
£2 128. Od.; No. 8, £2 8s. 0d.; No. 4 Forge, £2 6.; “Thornaby” No. 
Forge, £2 16s. Od. net cash. = 
HEMATITE, at works, 24 dis. for prompt cash. 
itlom mer ”—No. 1 .«. oe a o oe 812 6 
No. 3 oe oe os ar « 810 0 
No. 8 os ee o- oo eo 876 
Ordinary No.8 .. « ce co cc 8 %'6 
No. 4 os ee on ee o 8 7 6 
No. 5 «. ee - ee win « 6 
Mottled oe ee o oe o oe ow 000 
White.. the a . o oo oe ee o si : 
Maryport Hematite—No. oo . ee ee oe 
No. 2 oe oe oe oo o 8786 
No.8 oe oe oe oT do 5848, @ 
No.4 oe ory oe eo 8 5 0 
No.5 oe o oe oe 850 
Mottled and white.. oo e o ee oe 86 0 
** Bessemer ”"—No. 1 oe . a e ee 810 0 
No. 2 oe ee ee oe * 876 
No. 8 ee o ee o eo 8 6 0 
Puddled Bar— 
Wates.—At works .. o oe £5 6 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (24 dis. for cash).. + 9810 0 
Guasaow, f.0.b. eo ee ee «- £7108. 0d. to8 0 0 
Mrppessro’, at works .. ee + &7 5s, 0d. to7 10 0 
Fox, Heap, & Co. (at works, cash less 2})— 
era ee es oo ee oe THO @ 
Mast plates (755) oe Bt: ab phone aanieae 
Boiler Plates— 
“ Warrinoton,” to 5 cwt. each plate oe oe - 1000 
Do. best best oe o or oe «. 1100 
z Do. treble best .. os ee os se eo 1300 
per cent. discount for cash. The Pearson and Knowles Co.’s prices 


2 
of Rete iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Bow ino & Low Moor, terms in each case 2} dis, for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three mouths’ bill. The Low Moor Co. deliver in London 


at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per tonextra. £ 8. d. 
Under 2} cwt. each .. ee oe . percwt, 1 4 0 
24 cwt. and under3 cwt. .. os es o « 160 
8 cwt. ” Bho oe ory oo os «» 180 
8} cwt. ” 4 cwt. oe oe oe «eo 110 0 
4 cwth 5 5 cwt. os on eo oe «- 118 0 
5 cwt. ” 6 cwt. ee oe oe wo 116 0 
6 cwt. ,, T cw «sw co ef co oo 119 0 
7 cwt. and upwards .. ee oe ae ee o. 220 

Plates exceeding 6ft. wide, 2s. per cwt. extra. Hammered and 


chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. 
TayLtor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“ Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 





80 superficial feet, per ton at works .. ee 1100 
Best best ee ee oe o oe o e 12 0 0 
Best best best, to 4 cwt. .. a oe o e 140 0 
Special, to3cwt .. oe or e- o o. 1790 
Usual extras for overweight, sketches, &c. 
Barrows & Sons: 
Best, per ton short, at works .. o oe « 14 0 0 
Best best oe oe o oe os o » 6b ¢0 
Best charcoal.. oe or oo oo oe 23 5 O 
Barrows & Sons: 
B.B.H. Bloomfield plates .. o oo se - li 0 0 
” La oe oe “ oo or ee 12200 
» Best DUN 60. Os: Stace: ee eee 
ND or *e oe o «+ £8 5s.to $10 0 
Fox, Heap, & Co. (at works, cash less 24)— 
Boiler shell plates (noir) “* * + 810 0 
av 
Flanging plates (poftur) + “+ + 10 0 
Do., special quality (AAA) ory . - 400 
Wates, at Aberdare—Coke oo. 00 ce ‘oe 20 0 0 
GLARGOW, £.0.b. ce «6 of «8 of £8 On. to 810 0 
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Angle Iron— 
Bow.rxo & Low Moor (terms as above! Wire— 3 
Land T tron, ach exosoding ton united takes eS co Warrecross W. 
aS i Se 1RE & Inow Co., delivered in t 
« Wanarsorox "less 34 por cunt. for calo-frons 1} ve donate vine el pesiggmee 1876. 
eet en rr a ee ee piocnen I 
Warrweit & Co! Qese 3} discount) per - se $8 SM coe ae ewe cites ek ee 4% Sao 
Bee es eS 8 0 0 ; ee oe 130 4 
| Mowacon (the wrk cp to ght ated neha 915. S993 tS S~ See ah be 
: Best best = oe - 10 56 0 H oe ee oo os . 36 21 
| Ticciminee” =" tg Ey porta : 35 HR 
: Angle and T bars, 8in. to 9in., 10s. extra. fea ee ee oe ee : 95 219 
) — to 10in ioe. extra aie ap aden gie aan angpeitpen 9 oa i 
: Ean or DupLey (terms as below) :— sd £61l0to 70 0 A oe a ee o ee ns a 13 10 : ree ; Ne 0 20 » 
. not ex Sin, wide—Single best 1110 0 | Re eee 2 He 2. 8 
ad » ” ” ” ble . 1800 * Ret Sem eye Bee 0 160 0 
8 : ” + 1510 0 8 0 006 
; Gascew, f.0.b. Ling sa o. ” ble ,, o 165 0 0 in boiled oil 5s. per ton extra. 410050 
' ABERDARE etree. Spe £7 Os, 710 0 fal do. per ton 4 3. SE oo 21 0 3910 
| oa a a oe 0 OE eS ee eee 4450 Bomia, secseee 9910 0 0 
ial Bar Iron— H ihe ratie tiles sesh :cctmaaeen 2 ” : Sis 4 ol ee ss 
. aa D0 is PAR he - 80 315 15 610 
Bow.ixa, Low Moor, & Tayior Bros. (terms as above) ur Peansox Ks EE ao... s06.5\ eae $2 3 10 Brack - $8 30 
" Plat, round, or square, to Show, rok 6 a4 Rruaxos Brora, ted, Waring prises of'trot Mine “gore - eee 
, ae pggy gli lib. , —,. . . 815 101 
: Pinte Sin. bp Bn and - oe oe Ky i : ; Bet BB iron wire, aan ewe wages 33 3 ditt 0 
if ” - \. nic em os rs 4 : : 4 Per bundle of 63 Ib. 1. 1 4p oO : 0 A as. 4, 
i er ee ree ae a6 te os ie ae Per bundle of 3. 9/0.” 10 ies ae as BE No ee he to 5 
; each jin. less than 1}in. wide extra, 10s. per ton. 160 Nos A 10/0 > 11/3 12/0 12/9 13/6 ndian CONE ; °8 
squaree—in and ide extra, 108. por tom, Por bundle of 6. i iyo ie 16. 17. 18. 19, | _Aumralian meee Fae 608 
; ” my ee ° an Standard— 10 1 8 
Hy » and 5-16 ome, woe Se Best Archange 16 5161 440 4 
: + ‘a Ae died =F. best drawn 3 ileal aR Dh r= : 23 ao 4 
i RE EE et, eel a, | mile to Neo teshusive cite Beteeis’ Peet etn | wyeme tenes [Our o 20 4 
i upwards = 20 oe we 10 Nos.0 to 6 £17 5 0 pend Retese Fem do. i 40 af 
| e tiieedges. OO ERS elgg as een | Tae thre a4 
gat «B16 ee ee ore et He ERG 9 £1900 3, we a a0 8 
| . neue led af a oo. “~ i H 0 Terms of payment, Fh por cont for cash on 10th of a BS followin 4 L . 
H Rivet, same price asabove. elivery. ‘ 
Hi Chein iron, came siaes as above, exten per omt,, 2s. eer es. - s ef T16to8 © 0 # ° 
ae as ap a a extra per cwt.; 3s. Nails— - °e oe ee 615to7 06 . 2 8 2 H 
MH R,” at the works, per to 0 12 0 
. oe eS eee and square, or to6in. fat .. S15 0 "Wire Nail jor Point de Pars 112 Ib. come 
1 =. nied " 2 1018 0 Muyo 14/9 18/6 198 1017/9. 18) i i, as, as io is ¢ 
iro! , oe 
| a Se ee ee ae 3, 218, 38 BB A, - glia ano 2/0 Boxwood, Turkey .. $0 0 
Giasteted. Usual extras, Er 1 + 1115 0 OT f.0.b. a. we 7 0to8 0 bP ie 
0.D. os << ad Lancewood h, fresh > 
Bar & « £708.to 710 0 CLEVELAND fei ood eee wa 10 0 2 
Se eee ee ee. Witte Goma 8 8 Oa ne gag 
“a angle fron SE ivoee ie Se At Aberdare ding 
All other deseri; 11 0 0 and Merthyr (Daven SourH KEnsineton MuseuM.—Visi F ; 
mA Tfiound Oa,” = _ f.0. ey in proportion For ioe sidings (works) af ‘ ote Sie Ie ~o ‘lo. On Menteg, ake. “ad Batodey ee 
rounds up to 3in. Now and ** te 5 15 a.m. p.m., Museum, 11,177 ; » 7 
. oo 60s 918 and perfect permanent wa: ’ mercantile marine, buildi 
, ” »  Bingle best: ul rail (at works) ad materials, and other collections, 2211. Kemer we 
” ” ” Double ry: 00 Bri 512 6 and F; ida: J - On Wednesday, Thursda 
te. oe: Je ridge rails to 301b. per yard riday, admission 6d., from 10 4 
Rivet tron—single best ” Treble ,, ee os aa} (at works’ Por .. min 600 mercantile "marine, buildin mate harry to 4 p.m., Museum, 1883; 
ee a Fishplates (at Total gs rials, and other “collection 482. 
Tees, ye Railw. P’ at works) any section 7 10 to 7 12/6 otal, 15,753. Average of corresponding week in form yma 
Fa On separate cone ol, a, ‘eet cabin ioe 0 Pip ay Chair A age 0.b, .. «. $176to4 0 | 23876. Total from the opening of the Muse 1B 8 ears, 
ALES, at College Works, Cardiff—Coke bars,best .. 710 @ LASGOW, Ci on, eo ae « we(S BOE Patent Office Museum, 4098, Total, from the oon rat, 
eo Bars— ; yg works— — at bead ee free daily, May 12th, 1858, 3,576,724. yen Ratt ca 
““ WARRINGTON ” (2} dis. for cash) per to ingatecdl 2. «2 cf co eco 18 @ we = hear it stated that the Bethlehem Z 
Fiate, from lin. to 6in. wideby jin. thick a and upwards 710 Fair rr ee © 3 - | " ° contracted with the New Jersey Zinc Conway or Goal agen 
Rounds and squares, fom jin jin. to din., best re 4 where steel oc ae oe” ge EE Oa ee Stirling, "New Jers tons a year of zinc ore from their intass ~ 
iit. = 1010 0 Secent diese tool. Ae a - 0 $4 4 ® ° cdiaua tees Bove re _ ey on allowing its own famous 
Warrwas, any" f.0.b. (24 dis. for cash), ed ton— Fine rolled, for clock springs, &0. ee" 60 0 0 to 70 0 ° a> hago aware of the fact that these mines are provided ‘with 
he as oo O80 oaiicdee’ .. 1. 1. Sih 6a 63 @ est Cornish pumping engine in the co 
Rivet iro ee ee 700 Bessemer, ordinary .. «. «+. 7 5 0 to 2 illustrated in our ite -cadnel untry, recently 
Crown auallty, ‘momaby"s) 3. OO 88 Ramee: CS See ae 550 | it omipe Sian eshinder, 110in diameter ;120in, stroke, four 
Best best” oe” he), Oe: . ob fae ae ee Wates Rahs 3 at é : a.” Dak poe ra '4in, diameter, and four plungers, of 30in, diameter, 
Ww Tiiesettaaae “ 10 0 0 Rails, f.0.b., Cardiff or Newport 8 0 33% 4 —— of 17,000 gallons per minute when pumping from 
aw egar Tron Com pany, f.0.b Cardiff or Newport 615 0 pee” gh agenda PE +e Fe a depth of 300%, The mine isan exovedingly wet one the cheant 
Owen, deli 615 0 Heavy +» . -- « e «.. 710 Oto 717 of water pumped amounting to somewhere about 30,000, 000 lon 
en, delivered at Cardiff or Newport, net cash: 5 12 0 Bent, from 401b. per yard, at works oe ee eae aneaant 
ee £84 Steel volllery bridge © rail, works +. ieee 4 : Oto 8 8 0 exceeded four dols. per ton on all the ore raised. ; rote ee 
Seppe,” toe. ting by Sft. 20w.g., per ton at? 49 49 “4 PRICES OURRENT ECemanaht eat i Bametcn Bove | Daammaca.— Daring the past twelve months 
as - - oe & =e Copper— OF MISCELLANEOUS ye os hes  Apmrad gs de rea g: sa eee tiatinerms 
ey ee ee ee ee i e. 1210 0 8. jure. ow to the pumping stati 
Bannows & Soxs— Usual extras, “4 snows oo we, ee ee. oo SM oder eo — yy ot the river Cherwell through Christ Chures 
.B.H. sheets... oe ee ‘ Ow, ’s, St. Ebbe’s, and St. Tho to 
a eae, os « =» ~- 00 Tough —Cw.. . . eo §=6 ee 83 0 OO north-western sewer, from Titm a mas to Osney; the 
a - 8. oe 6. eS Tin— se se oe 82 00 | College Gard: Atbert- ouse-lane, through Worcester 
E. P.'& W. tte. © * aes a 7400 nib onsen aioe ee pooper Jericho; the shors length of the 
“Govern "Singles to we, .. ss os we 18 0 0 oun vo soe oe oe f¥ 8 8 | Of the contral and north-eastern pi whee hg re gh tenes 
= Pi ee eee we 16 0 0 ee eee ee fall; the eastern sewer through Cle: rict wi e out- 
es ee ee eS ; Ts 98 | th deningo eat of the Cherwell; and nearly he whole of the 
°- «hpannl*.. - 3 4 4 : ‘Pasi eo - Pig PS eS ee ee 2 oe te SS joe Ms unite New Hincksey with the outfall ; 
“EB” en ee ote > ie @ ne me, ee es a large num ; 
Hi Doubles to 24 w.g., 308.; and ¢ eo 210 0 Pll cae brick culverts, varying ryan on — in all_-three miles of 
Charcoal Tinshort “EP a SWB per ton, extra Regulus star a = ee we tes 000 4in., and 11} miles of pipe sopers andi eh ky oe te nts 
nl a | 6 ee Oe Speltor— sw 18in. —— to Gin. in diameter. On these sae Bye been 
; Coke Tin—“ Stour” O.. 58 AO : 10 0 llesian +s ef 08 ef ef 8 22 15 oraammsaih the Ont several difficult tunnelling operations, viz 
| H Messrs. Baldwin's terme = 2 die, for cash on 10th of the AF, Magli cc 0s ce oe : ~qUnderenth te Mn 9 — and other County Gaol pesuslags 
| ollowing vi ots. & e and ata 1 
t Pearson & eo Co. (terms above)— a Quicksilver .. . « bottlh 4 : : river; under the Great Western chewruaraed felons ya - 
y “Daien* ingles, to 20 w.g. s. perton 1010 0 Saiekher D ee eo «0 j 000 houses in Titmouse-lane; the house against on; the malt- 
iq ae >, Oe Ou; beat best, 0m gor ton exten, phor a aes perton . - 112 0 0 other places, which have all been riaetaiy deen.” tans and 
or 
Coke Jes, to 20w.g., to 130i, by eee & 8. Castings according to pattern and qutize to 140 0 0 = incased in concrete, having been laid underneath the pom 
; beatin nes ccm iar’ = tes | Mente Metal Dmmees branches of the ver at Facey’ Dridg, and the canal has bemn 
Charcoal Tin Sing x w.g., to Bin. by 83in... 3+ «62119 0 Zinc Sheets, for paper glazing (polished)— twice S aer Mill Mall See ee ape Seemere see " 
Doubles . te ae 2 ° ° seh aly Ove ewt.), from .. «. 41s, to 47s, A dam has been put " for aay ip g rhein in hand. 
rebl oo es ips ci z. ee a - e 
ee eee ee ke ace eee 
Best treble ae fn tlh one 0 G. Damm, Cologne and London. “ a however, tpn ye re coli edie tage oP rgd, 
08 ae capes ’ ow pi owing to th 
| notte vigor ouciadet’ | pZMOPS CURRENT OF COAL, CORE, Ot, dx | dine eso caer 
: t 10 cwt. £aa£ 7 nd the consequent diffi aking 
| J. to, eee delivered in London, 2} dis. forcashh— £ 8. a re «gman 10 0..0 to @| Lenéon—Best 4 -- £s.4.|dam. At the pumping station a eg Rod =: ry a 
| Doublosss "se se se we ee weve M10 Derbyshire... 018 0..0 00 Other sorta + 0 00..0 06 | the river up to the site of the intended buildings, with oe, 
Wars—Treforest Tin-plate Works— ms ee ee EOTech es < ——tte fy “ite, * | embankment for road, flood openings, and other Pair ren et” 
| Charcoal tin (at cardi, Ann . Et pee TT TY ordinary.. 0 12 0..0 16 0 siderable number of house connections have been made, an m- 
£019 6 at works. Converting .. 0 9 half the distri , and about 
’ 1 in ond, less 2}. Gas coke,atworks 0 60..0 00 Ma — 0..0 110 e ct is now in communication with the new system, th 
Lydney : Charooat iin, ess 000 \Ommbapeie | eee through". 0 36..0 00 the ae “4 Wet eet bee > and 
; owe i - per ton— 4 Say oe e engineer, r H. W 
| . Coke tin ar onl as <a i } $ > H 0 H Birmingham +» 018 0..0 156) en gan i S . 4 zs works within the city will agony B caiieotn Set the 
sesh Sn _ sme oo ae COR 684 eee 8 FSS) ees ee es a the remaining house connections, — 
ngine Lron— Best (at pits).. 0 14 0..0 16 0 ~ ae. 3 8 PPs’s CocoA.—-GRATEFUL AND _ 
| Kucera, Ronan Co. (rom ool bast pig, refined, and welected). | theraors S. 2 90..0 118 Sig oo O° | digestion and nutrition, and by which govern, the Speen, of 
) , Per ton. Slack 0 90..0110| Seal, pale.. +. $4 10 0.0 00 | pro ion ond eeastiion, cnt ty © conta agulientionel Gale 
oo Be be wots rti * oor 
Rounds, from jin. to Gin. diameter .. .. 20 0 to 22 0 | Yel totinged’: 31 0 01.88.00 sere ry titer with = delicately erent oa <= 
poauares, from }in. to 5in. we ft : Can pite— | Linseed .. .. 24 5 = OO 1) gaan te d a delicately flavo beverage which ma: 
Drawn hat hammered bars, as above. per ton extra 1 0 coal, per ton : 0.8 4 0 | Olive, Gallipoli .. 0 0 wy 4 : —— -_ hey it a fll It wit ge: judicious use of suc 
Angle iro, wom. - 3 Benes mee 8 6 bhe t8| BE ce ee bee 8s lone ee ee aden Soleeek moi 
rgings—Plain shafts under Scwt. .. .. 20 Oto 0 0 Dross © 09.0 80| Rangoon engine) +-0 00 | subtle maladies are floating around us ready to ttack 1 of 
»  » Wewt. o .. 22 Oto 0 0 Do.—At Glasgow— | Fe wa} 0 86.0 00 | there is weak point. We may escape ay a fatal shaft by 
; 20 owt, oe 25 cess ocskeld’ per a .’s), per gal. keeping ourselves well fortified with pure blood and a proj y 
FAR 2 cone 2S 2a 2 : heme, deta. §° 18 8..0 15 9 on » Engl. ss 5 0..88100 ees ores = hip oo rags Gazette.—Sold only in pose J 
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THE LOAN COLLECTION AT SOUTH 
KENSINGTON. 
LIGHTHOUSES AND MARINE SIGNALS. 
No, Il. 

Mopzts deserving notice are those of the lighthouse on 
the Little Basses Rock, off Ceylon, now in processof construc- 
tion, of Scottish granite, from the designsof Mr. W. Douglass. 
Seer blockin da toow has been prepared and numbered to 
place in Great Britain; the successive courses are circularly 
rebated, the transverse sections of the rebates being dove- 
tailed, but the blocks have not been connected together 
by vertical dovetails, as in the Eddystone, nor by joggles 
and trenails, as in the Bell Rock. The Needles Light, 
Isle of Wight, erected from the design of the late James 
Walker in 1859, the height of the tower being 79ft. The 
Corbiere, off Jersey, situated — a rock over which the 
waves seldom rise, is formed y a monolithic cylindro- 
conic tower, formed of concrete, from designs by Sir John 
Coode, and completed in 1874. A model is also shown of 
the curious old timber lighthouse erected upon the Smalls 
rocks off the coast of Pembroke just one hundred years ago, 
and replaced in 1861 by a masonry tower. : 

French engineers have been in advance of us in the use 
of iron as a material for lighthouse towers, and have been 
the first to apply wrought iron plates riveted together to 
such structures. Excellent examples are to be found in 
the great work of M. Rey- 
naud already referred to, 
and in the tower exhibited 
in 1867 at the Paris Exposi- 
tion, and since erected on 
the Douvres rock. The latter 
of these is a slender tapering 
tower of sixteen sides, with 
an enlarged base, of 50 metres 
in height; it is about 
4 metres diameter at the 
neck beneath the lantern 
gallery, and 6$ metres just 
above the enlargement of the 
base. The plates vary in 
thickness from 0°011 metre at 
the base to 0°007 metre at 
the summit, and are galva- 
nised. The whole interior is 
lined with brick, with an 
interval of 0°05 metre be- 
tween that and the interior 
of the plates. The tower is 
not exposed to the direct 
action of the sea, and is 
secured down at the base by 
a cast iron ribbed and open- 
work frame bedded in con- 
crete. The Fastuet Rock 
Lighthouse, situated about 
fourteen miles off the south 
coast of Ireland, upon a rock 
rising about 90ft. above the 
mean level of the Atlantic, 
has aconical iron tower 19ft. 
diameter at base and 13ft. 9in. 
beneath the gallery, the 
height of which is 63ft, 9in. 
from the base. It was com- 

leted ahout the year 1850, 
rom the designs of the late 
George Halpin, M.1LC.E., 
engineer to the Commissioners 
of Irish Lighthouses, and 
remains, we believe, to the 
present time, the only tower 
of cast iron of anything like 
its magnitude. It is com- 
posed of cast iron flanged 
plates, each of about 64ft. by 
4ft.,and about ljin. in thick- 
ness, the lengthway of the 
plates being vertical, and each 
course of plates Lager 4 
joint, by half its length, wit 
the adjoining ones. The 
joints of the flanges are all 
planed, and the surfaces abut 
skin to skin. The light is 
dioptric. The whole is lined 
with brick in the interior, 
the floors and staircases 
being of cast iron. In very 
heavy gales the Atlantic billows sometimes roll over 
the top of the rock, but every part of the struc- 
ture is easily kept coated with paint. None of 
these important structures are represented in the loan 
collection. 

The Gunfleet light, which, like the light upon the Maplin 
sands, is of an entirely different order of construction from 
the towers we have just described, is the only iron light- 
house exhibited. It consists of a dwelling surmounted by 
a lantern, secured upon eight tubular screw piles, and 
designed by Messrs. Walker, Burges, and Cooper, and was 
completed about 1856. ‘The piles penetrate the sand to a 
— of about 40ft. Situated upon a sandbank, and exposed 
fully to the North Sea, this form of lighthouse was per- 
haps the only one available. 
ever, to lighthouse structures thus perched upon the top of 
comparatively slender piles, and some of the advantages 
which have been attributed to this order of construction, 
such as the possibility of renewing piecemeal those portions 
of the ironwork most exposed to the corrosive action of the 
sea, seem of very doubtful validity. Some bold designs 
for viaducts on this same principle, such as that across the 
Solway Frith, by Mr. Brunlees, in which the principle of 
attenuated supporting piles has been carried to perhaps its 
limit, have stood so far without accident and with but little 
effect from corrosion. 

The existing Eddystone lighthouse was illuminated by 








Many eo aE exist, how- |. 





large tallow candles, and so continued for several years, 
when the light was pee ge are the — system, A 
lantern thus illuminated dissipates its light nearly equally. 
in all.azimuths. Few lighthouses require the light to be 
shown all around, and seldom over more than an arc of 
180 deg. Hence the desirability of throwing back, by 
optical means, all that Pato of light dissipated over the 
are not needed to be illuminated. But even in the case 
where illumination is to extend to the entire circumfer- 
ence, great advantage as to space-penetrative power is 
obtained by the catoptric system in concentrating and 
throwing back the beam of parallel rays from each single 
light. t system, as invented by Teulére, and rendered 
more perfect by the constant efforts of succeeding light- 
house engineers, is but feebly represented. The principle, 
however, of the parabolic reflector is sufficiently shown by 
the 2lin. reflector—No. 2186—intended for lightships, and 
sent by the Trinity House, the focal distance of the - 
boloid being 3in. Also by the parabolic reflector, with the 
late Robert Stevenson’s stand for the lamp, which enables 
that to be withdrawn for cleaning and returned so that the 
flame shall always be exactly in the focus; and again by 
the parobolic reflector exhibited by the Commissioner of 
Northern ~~ ts, and rendered bolophotal by dioptric 
additions by T. Stevenson. Still it would have been very 
desirable that the adjunct ya: gore by which these re- 
flectors are combined with each other, and with apparatus 
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BARRON'S VERTICAL BOILER.—For description see page 822. 


for producing revolving, flashing, or eclipsing or coloured 
lights, should have formed parts of this exhibition. In 
their earliest form these reflectors seem to have been of tin 
plate, and very imperfect in shape. An improvement both 
in form and brilliancy was produced by producing a sur- 
face of small square pieces of silvered glass cemented upon 
the interior of a hollow paraboloid formed of wood or 
plaster of Paris. This has been ascribed to Buffon, but is 
probably of much earlier origin, An example is shown in 
2191, and which is said to have been used at Liverpool 
about the year 1763, and afterwards at Lowestoft and 
other lighthouses ; and also in No. 2194, as used in the 
earliest of the northern lights until the beginning of the 
present century. 

The reflectors subsequently used and employed to the 
present day are formed in accordance with accurately made 
templates, simply by the skill and hammer of the copper- 
smith, the material being sheet-copper thickly plated 
interiorly with silver. By this method the production of 
a perfect figure is ag 1 and from the comparative 
softness of the silver the reflectivity varies much at differ- 
ent parts of the surface, owing to the differences in texture 
and hardness produced by the unequal hammering it 
receives. Owing to the great depth of the varshitold 
needed for reflecting into a parallel beam the flame of a 
lamp in its focus, there must always be far more difficulty 
in producing’ a perfect figure than even in the case of the 











specula of reflecting telescopes, the lighthouse reflector 
must be thin, light, not easily pad handling ; and 
hence s um metal or any other brittle and nome, ba 
material is inapplicable. e grinding apparatus, which 
easily (ab perfect form to the telescope speculum, cannot 
be applied to the deep lighthouse reflector at all ; and the 
necessity for frequent cleaning arising from the grease 
and smoke of lamps injures the figure, however good at 
first. ‘Still, were there sufficient inducements to depart 
from the dioptric system, which must in the end super- 
sede these metallic reflectors, there can be no doubt but 
that considerable improvements might result from careful. 
experiments by the substitution of better material for the 
silvered copper, and that greater perfection might be 
obtained in the figure by applying to the production of 
the hollow paraboloid, the method of producing all hollow 
forms in malleable metals by fluid pressure applied to 
the surface of a flat plate resting upon the mouth cf a 
hollow die of the form ultimately required, as exhibited at 
the Paris Exposition in 1867. 

These evils in metallic reflectors early suggested the use 
of the dioptric system, in which the parallel beam should 
be produced by a glass lens placed in front of the flame of 
the lamp. Of an early attempt to perform this, an inte- 
resting relic is displayed in a plano-convex lens formed of 
asingle piece of flint glass, fuel of strie and large and 
small air bubbles, and very imperfect in form—No, 2190— 
said to have been used for 
the lower light at Portland 
about the year 1789. This 
lens, though only about 22in. 
in diameter, is nearly 6in. 
— in ~~ middle, and well 
illustrates by comparison the 
advantages which have been 
obtained by the substitution 
of the built-up or polyzonal 
lenses, whether combined or 
not with totally reflecting 
prisms, which constitutes the 
most perfect apparatus as 
yet devised for lighthouse 
illumination. This system is 
extremely weil illustrated. 
We find the original built-up 
system of lenses arranged in a 
polygonal form in a horizontal 
plane, produced by Fresnel, 
according to his theoretic 
notions, but without date 
stated ; also polyzonal lenses 
produced by the same philo- 
sopher in 1820, 1821, and 
1825. Also the first catadi- 
optric lens produced by Fres- 
nel in 1825. 

in some of these examples 
the building up is not poly- 
zonal but polygonal, arising 
obviously from the want of 
machinery for giving the ade- 
quate perfection to the forms 
of the integrant pieces when 
curved in two directions. We 
also notice these early exam- 
oe of totally reflecting prisms 
or catadioptric purposes. We 
note also the inferiority in 
quality of the flint glass em- 
ployed, as com with that 
produced at the present day, 
as exemplified in the appa- 
ratus for one of the leading 
lights of the Tay, manufac- 
tured by Messrs. Chance, of 
Birmingham, for the Com- 
missionersof Northern Lights, 
and in the several models of 
tixed or revolving dioptric 
apparatus, in which nearly 
all the uses to which built- 
up glass apparatus can be 
employed are to be seen. 
Glass being employed not 
only for the transmission, 
with more or less change of 
direction, or dioptrically, but 
catoptrically, by reflection 
from totally reflecting prisms. 
In the eaylier stages the built- 
up lenses for lighthouse p had the curved prismatic 
rings surrounding the central lens formed in segments abut- 
ting end toend ; but later improvements in themachinery for 

inding and polishing glass, upon the perfecting of which 

essrs. Chance, of Birmingham, in this country, and 
others abroad, have expended years of persevering labour, 
have enabled these surrounding rings each to be formed in 
a single piece. It would be impossible for want of adequate 
space and illustrations to convey any clear notion of the deli- 
cate and complex machinery employed by Messrs. Chance for 
roducing the solid forms in glass for lighthouse purposes. 

e machines consist of two classes, those for the produc- 
tion of straight prisms bounded by plane surfaces, and 
those for producing the zones of polyzonal lenses, which 
may be described as prisms whose axes are circular curves, 
one or more sides of the prism being curved in a transverse 
direction, either convex or concave, while the third side 
may be a plane surface. The fundamental notion upon 
which the machinery for producing these depends, is that 
the lenticular ring or part of a ring ground flat upon one 
surface is caused to revolve upon a metallic table, while one 
or more metallic laps are caused to traverse the other sides 
transverse to the plane of rotation, the curvilinear motions 
given to these laps being predetermined exactly by the 
machines. It would be useless for us to catalogue the 
several objects for dioptric lighthouse illumination here 
exhibited, unless we could afford space for the complete 
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py ase ion of each, illustrated by diagrams, without which 
mere iption would be tedious and unintelligible; and 
we may venture to inform our readers that, unless pre- 
viously acquainted with the optical laws upon which all 


such apparatus depend, the find themselves ived 
ef sett al tas iohanenh ond tastnestion that: this ion 


is capable of conveying. 
BARRON’S VERTICAL STEAM BOILER. 


THE engravings, page 321, show a vertical boiler recen.ly 
. H. S. Barron, Greenwich. The furnace 








are fastened at the lower extremities in an annular tube 
plate i, growing out of the lower part of the shell a short dis- 
tance above the fire-door. The heated gases, after = ig 
through ‘the fire-box or furnace, and the flame-box, descend 
through these tubes into an annular smoke-box d, in contiguity 
to the main shell, and from thence ascend, by means of other 
and longer tubes, to an upper annular smoke-box, encompassing 
the steam dome. These last-named tubes ¢ connect the lower 
tube-plate with the crown-plate of the boiler, and are arranged 
to alternate in plan with the shorter tubes. They also pass 
within other tubes k, in the portion of their length occupied by 
the flame-box. A series of water tubes 7 also pass from the 
bottom to the top of the flame-box, and serve to carry up the 
ascending currents of water and steam formed in contiguity to 
the furnace or fire-box. In the section are shown Field- 
tubes pendant from the crown of the flame-box, and immediately 
over the orifices of the descending tubes c. In some cases in 
lieu of these Field-tubes, ordinary fire-tubes may be used, 
uniting the flame-box crown with the crown-plate of the boiler, 
their upper ends having plugs or stoppers in them, removable at 
pleasure for sweeping the tubes, and provided with apertures 
just sufficient in size to create a circulation of gases through 
them, at the same time too small to influence to any appreciable 
extent the general tendency in the direction before referred to. A 
modified form of flame-box may ve used, the water space 
between its pendant portion and the furnace or fire-box being 
dispensed with. Longer Field-tubes are here used, occupying 
the central portion of flame-box crown, which it is obvious may 
be introduced if desired in all cases, as also others of nearly the 
same length as the depth of the flame-box, and arranged to 
alternate in plan with the water circulating tubes. In all 
these arrangements suitable circulation plates and tubes are 
fitted where any torpidity or conflict of currents would render 
their adoption desirable. It will be observed that the steam 
dome becomes a superheater or dryer, and both it and the smoke- 
box being readily removed, access is obtained to the upper por- 
tion of the flame-box and tubes. In the case of small boilers 
constructed upon these plans, a bolt and nut joint is made 
between the bottom flange of the main body of the shell and the 
lower tube plate, which, when broken, and the outside nuts of 
the upper ends of the tubes passing through the crown-plate of 
the shell removed, allows the shell to be lifted away bodily, and 
thus disclose the whole interior. In the case of larger boilers, 
the bolt and nut joint may be dispensed with, and three or more 
manholes cut in the shell below the level of the bottom of the 
flame-box. 








TURTON’S DRAW-RAR CRADLE. 

WE illustrate at page 328 a draw-bar cradle for goods wagons, 
now being introduced with considerable success by Mr. G. Turton, 
of the Globe Ironworks, and by Messrs. Ibbotson, Sheffield, Mr. 
Turton, it will be remembered, brought out a new pattern 
wrought iron buffer about eighteen months since, which has given 
excellent results. 

The drawings will nearly explain themselves. Fig. 1 isa partial 
plan of a goods wagén. In this case the cradle shown consists 
ef two wrought iron plates united by two bolts which act as 
guides to a species of crosshead, behind which is placed a helical 
spring. To prevent this spring from being driven dead home, 
two ferules are threaded on the bolts, which act as fixed stops. 
In Fig. 2 is shown a modification of the ordinary cradle. Here 
across-bar is used as a guide, and the end of the draw-bar, 
passing through it, is fitted with nuts and lock-nuts to act as a 
stop. This arrangement is, however, obviously liable to distor- 
tion, and Mr. Turton prefers the cradle shown in Fig. 3, in 
which the bars are inclined, and the direction of the pull through 
them is consequently about as direct as it can be made. The 
stop-nuts are here arranged behind the spring. 

The Turton cradle has been tested on several lines with satis- 
factory results, and it is so simple and convenient that it will no 
doubt become popular with wagon builders. 








STRAIGHTENING A Heavy SHart.—J. J. Hill, of Hayden’s Ferry, 
Arizona, writes as follows to an Eastern Exchange: ‘‘ The follow- 
ing isa good way tostraighten shafts that have been sprung by heat 
or otherwise. Lay the shaft on bearings at each end, with the 
arched side up, about one foot from the ground ; then build a fire 
(wood will answer) under the part or parts to be straightened. 
When hot, chill the top side, which is to be straightened, with 
water, which can be best done with a swab; continue the heating 
and chilling till the work is complete. Allow the heat to come 
back to the top side between each chilling, to quicken the process, 
and to ascertain when complete. After the shaft is hot, a very 
little fire will be required to continue the heat. I think that any 
kind or size of metal shafting can be straightened by this process. 
I made the experiment on a wrought iron shaft five inches in dia- 
meter and twelve feet long, that was sprung three inches by being 
burnt in a mill. It was only two hours from the timeI built the 
fire under it was perfectly straight.” 

THE ALEXANDRA.—The armour-plated ship Alexandra, twelve 
guns, completed her official tiial at the measured mile off the 
Maplin Sands on Monday. The trials were perfectly satisfactory. 
At the trial the power developed was 8600 horse-power—600 above 
the contract. The engines are vertical twin screw, compound. 
Each screw is driven by one high-pressure cylinder, 70in. in 
diameter, exhausting into low-pressure cylinders, each 90in. in 
diameter, with a stroke of 4ft. The surface condensers contain 
16,500ft. of surface, the water being supplied by means of centri- 
fugal pumps, worked by independent engines. ‘The air-pumps, two 
to each low-pressure cylinder, are worked direct off the pistons, 
and, together with the air-pump cases, are made entirely ef gun- 
metal. There are twelve oval boilers, containing 21,900/t. of heat- 
ing surface, and are worked at a pressure of 60 lb. on the inch. 
Each boiler, in addition to the ordinary safety-valve box, containing 
two spring safety-valves, has a supplementary test valve loaded 
with a lever and weight and steasd on the front of the boilers. 
There are also two pressure gauges to each boiler, one being 
intended to act as a check to the other, the working gauge being 
graduated to 80 lb., and the other to 120 1b. The stop-valves and 
safety-valves are all worked from the stokehole floors, and the 
main engine stop-valves are so arranged that they can be either 
worked from the engine-room or from the main deck. At the 
official trial she made the extraordinary speed of near y 16 knots, 
without the slightest hitch occurring, or the least sign of warm 

bearings. The revolutions madeby the screws weie 57 por minute, 





LITERATURE. 
A New Treatise on Steam Engi ‘ing, Physical Properties of Per- 


manent Gases, and of Kinds of Vapours. By Joun 
W. Nystrom, C.E. J. B. Lippincott and Co., Philadelphia 
London. 


and \. 
“Tue object of this treatise is to furnish a variety of 
matters ining to steam engineering which appeared 
to be wanting in that profession, and which have hereto- 
fore not been published.” These are the first words of 
Mr. Nystrom’s preface, and they are “brave words.” 
Although it would be rash to assume that nothing re- 
mains to be learned about steam engineering, it is not too 
much to say that the science of the subject was tolerably 
well understood by such men as Rankine; and it requires 
some assurance to assert, as Mr. Nystrom does virtually if 
not in so many words, that a great deal of ignorance still 
exists with regard to steam engineering. Be it observed that 
our author’s remark applies not to men practically engaged 
in the construction or management of steam machinery, 
nor to engineers in practice, but to books—that is to say, 
he professes in the volume before us to supply information 
which has not hitherto been supplied concerning the laws 
determining the action cf steam. He undertakes to give 
something new, to place matters as yet unexplained in a 
novel light, and, in one word, to teach the world somethin, 
it did not know before. A casual glance at the work wi 
show that we do not misread the passage we have quoted. 
Mr. Nystrom tells his readers many things which are very 
new indeed ; so new and so directly opposed to received 
opinions, that, with all due deference to Mr. Nystrom, we 
assert that the number of engineers who will agree with 
him, or accept his decisions as final, will be very few 
indeed. It is scarcely possible to find a single theory or 
principle the accuracy of which is generally admitted b: 
scientific men and by Mr. Nystrom at the same time. It 
would be mere waste of time to give here a number of 
illustrations of this truth, but one or two we may cite to 
show how wide is the ground covered by our author. 
According to received ideas, the maximum density of 
water occurs at a temperature of 39°1 deg. Fah. Mr. 
Nystrom, by working at Bopp’s experiments, arrives at 
the conclusion that the maximum density occurs at 40 deg. 
Fairbairn’s tables of the relative volume of steam and 
water are all wrong according to our author, and he 
accordingly gives the world a set of new tables. Absolute 
zero is usually taken as — 461'2 deg. Fah. We need 
hardly say that these figures have been obtained by the 
most careful manipulation by the most competent men 
of science in this and other countries, and that they 
are all but universally accepted. The exception is 
Mr. Nystrom, who holds that—343 deg. is more probably 
correct, but that, as a matter of fact, very little is known 
on the subject. The announcement that “anthracite coal 
forms very little or no flame, for the reason that its 
hardness does not admit of faster distillation of carbon 
than what is immediately consumed by the oxygen of the 
air in contact therewith,” probably involves a greater 
number of blunders than are to be found in any 
sentence of the same length contained in a “scien- 
tific” book. It will be seen, from these examples, that 
Mr. Nystrom starts on new ground, and that the pupil 
who trusts himself to his guidance will have much to 
unlearn. Our author, for some reason best known to 
himself, does not explain how he has arrived at his con- 
clusions, and therefore it is impossible to say where, 
or how, or why he is mistaken, but it requires some 
exercise of faith to believe that he is right and the rest 
of the world wrong. Besides this, he is scarcely the com- 
batant with whom a man of sound scientific attainments 
would care to cross swords. It appears that the accuracy 
of some of his deductions was questioned by a certain 
Professor Schmidt. At the end of the volume will be 
found Professor Schmidt’s criticism and Mr. Nystrom’s 
reply, printed on opposite pages. In paragraph 30, 
Schmidt writes, “There does not exist any “ force x. 
2 
falling bodies, only a work of motion = 4M V? = 
stored up in the falling body equal to the pulling or push- 
ing W'S, which was necessary to raise the weight W to 
‘ vt, 
a height S i 
elegant statement of a fundamental truth, to which our 
author replies: ‘“ Place yourself under a falling body, and 
let it strike upon your head, and if you experience no 
force then there is no force in a falling body. Please let 
me hear from you after you have made the experiment.” 
So powerful is thecondemnation which such a sentence when 
engrafted on a scientific discussion carries with it in the 
minds of Englishmen at all events, that we almost fear 
we have dealt too severely with Mr. Nystrom in quoting 
it. 

At every page we find some startling proposition, the 
emanations of a mind which is unable to see things in more 
lights than one. At the very outset Mr. Nystrom begins 
by giving a list of terms which he expunges from scientific 
literature. For example, he will not hear of the “ mechanics 
of a material point,” or of “forces in space,” or the “principle 
of virtual velocity,” or “couples,” or “dynamical stability,” or 
the “modulus of a machine,” nor “ intensity of force,” or “vis 
viva.” “Energy,” “rate of work,”and a score of other words 
are also rejected as useless and unmeaning. The truth 
appears to be that Mr. Nystrom, having himself failed to 
understand what such terms are intended to convey, re- 
gards them as useless without further question. 

We have not thought it worth while to check over many 
of the calculations with which his pages abound ; so far as 
we have tried them we have found them numerically 
correct, but in nine cases out of ten the reasoning on which 
they are based differs from accepted theories, and we see 
no reason why we should prefer Mr. Nystrom’s ideas to 
those of the men with whom he is more or less antago- 
nistic. When we come to measure Mr. Nystrom’s powers 
by the standard of assumptions, more or less easily verified 
or refuted, we find less reason than ever to be satisfied 
with him. What is to be thought of an engineer who 
gravely asserts that there are no means of ascertaining, 


This is a sufficiently plain and even 





with accuracy, how much water a given quantity of 
steam contains. in the form of mist or vapour? iS 
the discharge of air or steam through an orifice, 
. Nystrom appears to possess only most elemen’ 
notions, giving in perfect good faith formule whi 
might have been accepted as accurate twenty years ago, 
but which recent research has proved to be totally erro- 
neous. Can we as a reliable authority a man who 
not only writes but publishes such a ag tage as the fol- 
lowing :—“ Single riveted joints weaken the strength of a 
boiler about 50 per cent. of that of the solid plate, and 
boilers therefore often burst by tearing the plate between 
the — ae ery can ” remedied dad. making double 
riveted joints, which, if properly proportioned, are as stron: 
—by iments— as the solid plates.” The italics are a 
We have said enough, we think, concerning a work 
which will certainly injure the very fair reputation which 
Mr. Nystrom enjoys as the author of more than one text- 
book of mechanical science. It is quite ible, no doubt, 
that very many of the tables and formule with which the 
book abounds are correct; but unfortunately we, have no 
means of knowing that they are reliable without first 
checking them over and comparing them with the results 
to be obtained from other authors. Not many ns will, 
we think, take this trouble. We have pointed out to our 
readers a few of the matters on which Mr. Nystrom 
is obviously and evidently wrong; and if in error here, 
why not elsewhere? When a man sets himself boldly in 
antagonism with his fellows we confess we re his 
opinions with hesitation; and we confess that Mr. Nystrom’s 
name is not sufficiently potent to induce us to accept his 
statements without question. The circumstance that he 
commits glaring errors with the utmost coolness is another 
reason for withholding our confidence. The one 
feature in an otherwise very untrustworthy volume is the 
introduction of some useful novelties in algebraic notation, 
which might be generally adopted, we think, with advan- 





tage. 

A Practical Treatise on Heat, as Applied to the Useful Arts, for 
the Use of Engineers, Architects, dc. By THomas Box. Second 
Edition. London: Spon. 1876. 

“Box on Heat” is a work so well known and so thoroughly 

spent by engineers that it is hardly necessary we 

should say a word in its praise It is proper to state that 
the second edition, just published, is in many respects so 
superior to the first edition, that the fact that the one is 
already on our library shelves should not prevent the pur- 
chase of the other. Considerable additions have 1 
made, much of the work has been to all intents rewritten, 
and a nearly perfect index has been added. The engrav- 
ings are gems in their way, while the paper and type are 
excellent. It is just possible that some of our readers may 
not know what it is that Mr. Box undertakes to teach. 
For their benefit we may explain in a very few words 
that while the book is sufficiently scientific to be sound 
and accurate, it is really a practical treatise on the appli- 
cation of heat in the arts, and indeed in every-day life. It 
contains information which can be otained nowhere else 
without considerable trouble. Thus, for example, do we 
want to know how many feet of hot water pipe will be 
required to warm a mill of given dimensions, on applica- 
tion to Mr. Box’s treatise we find in a moment the informa- 
tion required, Are we at a loss for the area of a chimney 
working in connection with a Cornish boiler, Mr. Box tells 
us just what we want to know. The great beauty of the 
book is its extreme handiness. It is almost impossible, 
indeed, to encounter a simple problem connected with heat, 
from the setting of a large steam boiler to the warming of 

a greenhouse, the easy solution of which will not be found 

in the volume before us. The labour expended in collect- 

ing and arranging the data must have been enormous, and 
with aJl this the errors are very few and very unimpor- 
tant. For example, Mr. Box gives the British unit of heat 

as “the quantity required to raise the temperature of a 

pound of water at 32 deg. Fah. one deg. Fah.” This is a 

mistake. The unit of heat is the quantity required to 

raise a pound of water at 39°1 deg. Fah. one deg. Fah. We 
need hardly add that the error is one of the most trifling 
importance to engineers. In the section on safety valves, 
again, there is an error as regards the method of calcu- 
lating the discharge of elastic fluids through orifices which 
ought to have been corrected in the present edition, as it 
is inconsistent with recent research on the subject. On the 
whole, however, Mr. Box is so trustworthy in his state- 
ments that we can recommend this work with even more 
confidence than we did the first edition published in 1868. 











THE CENTENNIAL EXHIBITION. 
PRODUCTION OF THE PRECIOUS METALS. 
(From our own Correspondent.) 

THE enormous additions to the world’s supply of gold and 
silver which the last quarter of a century has seen, are surely to 
be set down amongst the most important facts, and the most 
pregnant of far-reaching consequences, in the recent history of 
mankind. Even yet it is difficult fairly to estimate the magni- 
tude of the results obtained and likely in the near future to be 
obtained in the pursuit of metallic wealth in the new fields 
which have so rapidly been opened up, still more difficult to 
estimate the innumerable direct and indirect effects upon the 
general industry of the world. As the territory of the United 
States has contributed so very large a proportion of the precious 
metals extracted since 184, and particularly in regard to silver, 
has for the last few years increased so rapidly in importance, a 
certain degree of special interest attaches to the display made at 
Philadelphia of American mining resources from the far-west, 
and their contrast with what has been sent by the rest of the 
world. The condition, moreover, of the great silver market, 
India, just now supplies many timely and interesting facts as to 
silver supply, which may help to explain the marked falling off 
in relative value of this Sudha, and may indicate something as to 
further change in the future in the same direction. Consideri 
the immense area over which the workings for gold and silver o: 
the United States are scattered, the wild character of much of 
the country in question, and the difficulties attending the collec- 
tion and transportation of specimens, anything like a complete 
illustration of the country’s resources could hardly be thought 
of as possible. It may fairly be said, however, that very much 
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has been done in the direction ‘of —_ ee eons cael no 
collection nearly so has ever before gether, 
while foreign Aud have contributed much also that is 
instructive and interesting in the same department. 

The great bulk of the American collection has been pre 
under the authority and at the expense ofithe United States’ 
Government, is contained in the so-called “Government Build- 
ing,” and is intended to form the nucleus of a permanent 
mineralogical and mining museum at Washington, under the 


auspices of the Smithsonian Institution ; the specimens them- | da' 


selves, however, have been furnished by the — mine- 
owners throughout the country. The State of Colorado has, in 
a separate State building, made an independent display of her 
metallic wealth ; the State of Nevada has contributed a mill, 
amalgamating pans, &c., in full operation, and workings upon gold 
and silver are regularly forwarded from some of her most cele- 
brated mines; and there are a few individual exhibits from 
other parts of the country. It is to be regretted that in the 
great Government collection, owing doubtless to the late day 
at which many specimens were received, explanatory labels are 
still very much wanting, so that previous eye knowledge of the 
minerals from different of the country' is to a con- 
siderable extent necessary to a study of the contents of the 


cases. 

California still holds her place at the head of the gold-produ- 
cing States, or, at any rate, has done so up to the date for which 
we have accurate statistics ; it may be doubted. whether this 
position is not. now wrested from her by Nevada, whose aggregate 
product of both precious metals far exceeds that of any other 
State. While the total annual amount of gold from California has 
decreased but little of late years—20,301,000 dols. in 1874 against 
22,000,000 dols. in 1868—there have been very important changes 
in the character of the work done to obtain it. “ Placer” mining, 
or the simple washing of loose material from the beds of exist- 
ing rivers and streams, has greatly diminished in extent and 
productiveness, and has in no small degree fallen into the hands 
of Chinese, replacing white labourers. On the other hand, 
quartz crushing and amalgamating has tended to assume greater 
importance sc stability, and the “hydraulic’’ method of tear- 
ing down, breaking up, and washing vast masses of compact 
detritus and cement—gravel consolidated by hand, tough clay— 
using the impact of a stream from a nozzle of water under a 
head of sometimes 150ft., or 200ft.—has been developed upon a 
greatly increased scale, and has yielded very large amounts of 
gold. There are some mineralogically interesting specimens of 
Canifornian “ wash-gold” in the Exhibition, but the collection 
of auriferous quartz and auriferous cement from various parts of 
the State is of much more general importance. Another note- 
worthy point is, that whereas some of the chief of the so-called 
silver ores of Nevada owe much, occasionally more than half 
their value to gold, it has of late years been observed that 
in California silver is often present with the predominant gold, 
to an extent to render the neglect with which the former has too 
far been treated excessively wasteful. In many instances the 
gold obtained by simple amalgamation, although argentiferous, 
contains by no means all the silver present in the material 
treated. It is not af easy problem to devise a method applicable 
to such cases, simple and economical, and adapted to the sur- 
rounding conditions of work. Some silver ore is shown as such 
from the eastern portion of the State, as, for instance, an argen- 
tiferous fahlarz accompanied by azurite, and from Inyo Co, 
a galena containing both gold and silver to the value of 20 dols of 
the former and 450 dols. of the latter per ton, The “ tailings” 
form a number of works, and represent a material upon which 
ingenuity is being largely expended in the effort to recover the gold 
well known tv escape collection in the first treatment. It seems 
a startling fact that losses of from 20 to 40 per cent. of the 
precious metal commonly occur. Efforts to so alter existing 
methods as to directly diminish this loss seem to have met with 
very imperfect success, and the general tendency seems to be 
towards a division of the work—separation of the larger, though 
often microscopic, particles of gold first, and subsequent treat- 
ment by other methods, and in other hands of the tailings. 

The State of Nevada, lying immediately east of California 
and on the other side of the Sierra Nevada chain, is by far the 
largest producer now of the precious metals, and her very 
remarkable ores are magnificently represented in the Exhibition. 
The discovery of the treasure, which has long been hid, dates 
back to the year 1859. For a year or two before the ever- 
spreading flood of Californian gold seekers had crossed the 
mountains and begun quartz mining in a moderate way at 
several points, but in the month of June of the year mentioned 
a couple of “ prospecters’’ in search of gold quartz cume across 
a vein of dark-coloured mineral, which, on being taken to San 
Francisco, proved to be rich silver ore, and which was a part of 
the now celebrated Comstock lode, probably the most valuable 
single metalliferous deposit in the world. In 1860 Nevada ex- 
ported 90,897 dols. worth of bullion ; in 1861, 2,275,256 dols. ; 
in 1862, 6,247,074 dols. ; and in 1863, 12,486,238 dols. ; these 
last three years being, it will be remembered, a period of civil 
war, straining the energies of the mass of the American people 
to the utmost. Such remarkable results not unnaturally led to 
wild speculation, and for several years San Francisco was the 
chief theatre of frantic gambling in silver mining stocks. Much 
money was actually made, but much was also lost; vast sums 
were squandered in ill-advised mining work and in costly law- 
suits, and the net profits made in a legitimate way by the nominal 
owners of the mines were small and precarious, Gradually a 
period of better directed effort and more stable results followed. 
Meantime, towns and villages had grown up, railways and other 
communications had been opened, and Nevada in turn assumed, 
as California had done before her, the general condition of a 
settled and civilised community, with resources of mineral 
wealth which may be well called marvellous, even after the ex- 
aggerations and wilful misrepresentations which for years had 
been circulated are cleared away. The ores of Nevada, as 
shown at the Exhibition, may be divided into three great 
groups, partly on the basis of geographical occurrence and 
partly on that of adaptation to different modes of treatment. 
First in importance are the contents of the great Comstock lode, 
lying along the face of Mr. Davidson's, not far west of Virginia 
City. This lode is a true fissure vein, running generally north 
and south, and dipping to the eastward at an angle of about 
50 deg. The foot-wall or boundary rock on the west is syenitic, 
that on the east is in the middle portion of the length a fel- 
spathic porphyry, gradually changing towards either end of the 
lode into diorite and then into a syenitic material like that of 
the foot-wall. The great vein has been traced on the surface for 
about five miles, of which some three and a-half miles have been 
productive. The average width or thickness of the vein may be 
put down at about 175ft. in the workable portion, varying from 
1100ft. in places on the surface to almost nothing. The vein- 
stone is chiefly whitish, crumbly, little quartz. The ore is very 
irregularly distributed through it, large portions being almost or 
quite barren, while much of the product has been derived from 
great flattened, lenticular masses, the so-called “bonanzas.”” Even 
in these, most of the valuable contents occur in such minute 





particles that a person accustomed only to ores from other mines 
might well pass by a specimen as showing nothing to the naked 
eye but some greyish portions with little s; of iron and 


pa 1k pyrites. Native gold, native silver, silver glance, and very 
small quantities of stephanite and red silver ore, seem to be the 
forms in which the precious metals occur. The ratio of gold to 
silver in the bullion which these ores yield varies, from one-third 
to nearly one-half (in value, the common form of statement), 
being usually gold, In the ores of the, California and Consoli- 
ted Virginia mines, at present worked on so great a scale, about 
46 per cent. in value is gold. The great mass of ore which some 
year and a-half or two years ago was met with in these two 
adjoining mines (owned by the same persons), between 1500ft. 
and 1700ft. from the surface, and in a portion of the main vein 
previously reported to be barren, constitutes what is now em- 
phatically called the “big bonanza.”. As far back as March, 
1875, this mass had beey shown by drifts to extend at least 700ft. 
in length, with a width in some places of 200ft. The bonanza 
ore, a8 now brought to the surface, has an average value of 
100 dols, to 175 dols. per ton, while in one cross-cut the ore for 
50ft, gave on asxay a value of 900 dols. per ton. Much of.the 
ore of the Comstock lode which is worked does not exceed 
40 dols., and some not more than 15 dols. The absolute yield 
of bullion from the two united mines mentioned is now and has 
been for months astounding. At present the returns are suffi- 
cient, after providing for all expenses of mining and amalga- 


mating, and for a large reserve fund for future operations, to pay |, 


a dividend from each mine of 1,080,000 dols.a month. The 
Comstock ores are worked altogether by what is called “ free 
amalgamation ”—that is, amalgamation of the ore as it comes 
from the mines, without previous roasting. 

In a separate building the mill, erected at the expense of the 
State of Nevada, serves to show very satisfactorily all the steps 
of the characteristic process of American metallurgy. The ore 
used is such as is taken from the Consolidated Virginia, Cali- 
fornia, Ophir, and Belcher mines, broken at the shaft-mouth 
to small egg size by means of a Blake crusher, put into small 
sacks, loaded on the cars of the Pennsylvania Central Railroad, 
and unloaded on the Exhibition ground, making the distance of 
8000 miles by railway without change. The ore is crushed to 
powder in a battery of five stamps, to which it is delivered at 
regular rate by one of Tulloch’s automatic feeders, The import- 
ance as regards the work done by stamps of avoiding excessive 
fuel and introducing the ore with more strict regularity than can 
be depended on by hand work is now very freely admitted. 
Water is run into the battery at the same time that the ore is 
fed in, and the splash as the stamps drop causes the discharge of 
that which has been crushed fine enough to pass through a stout 
iron screen of 120 holes to the square inch. The individual 
stamps weigh 775 lb., are raised by double cams, and drop 8in. 
at the rate of 95 blows per minute, “he stocks and dies are of 
cast steel, and weigh 1201b. each. The mortar in which the 
stamps work is of cast iron, weighing 4400 lb. The crushed ore 
and water are delivered into settling tanks, with several divi- 
sions. The still, muddy water which flows off from these is, on 
the great scale, carried to large reservoirs, where it deposits what 
is called “battery slum,” forming a by-product sometimes 
worked with other tailings. The crushed ore which’ has settled 
in the tanks is put into the grinding and amalgamating pan of 
cast iron, about 4ft. in diameter, with vertical shaft driven froin 
below and carrying the heavy muller with chilled iron shoes 
revolving ninety times per minute upon a flat bottom of similar 
replaceable chilled iron blocks. The side of the pan has a 
number of helical ribs attached on the inside, so that the ground 
ore, thrown outwards by centrifugal force, ascends these as 
inclined planes, and is poured back in a direction to come again 
freely under the muller, A false bottom permits the pan to be 
heated by steam. For three hours the ore is simply ground ; at 
the end of that time the mercury is introduced, the amount 
varying with the character of the ore, and the muller again set 
in motion for two hours more. With, or perhaps preferably 
before, the mercury are introduced the chemicals—viz., sulphate 
of copper and common salt—but nothing is more remarkable 
about this “washer” or Nevada process of amalgamation than 
the utter difference of opinion between practical millmen as to 
the quantities of these to be used, or indeed the advantages of 
using them at all. The understood theory of the older Fries- 
burg and patio processes of Germany and Spanish America would 
imply that these materials or their equivalents must be used 
with sulphurous ores of silver in order to reduction; but it is 
quite common in Nevada, and the practice is illustrated at Phila- 
delphia, to use nothing in the amalgamating pan but ore, water, 
and mercury, not counting the metallic iron of the pan itself, 
which is ground away in considerable quantity, and seems, from 
some experiments, to take part in the reaction. The truth seems 
to be that the use of the chemicals in question in sufficient 
quantity does increase the product ‘of the precious metals, but 
that the amount necessary for this effect often leads to the 
appearance of so much copper in the amalgam as to greatly 
interfere with the after treatment of the bullion which it yields. 
This is again suggestive of the advantage which may hereafter 
be expected from a separate and properly-arranged treatment of 
the tailings. The magnitude of this question of the loss now 
permitted may be judged of by the estimate quoted by Mr. 
Raymond, United States Commissioner of Mining Statistics, 
that in the workings on the Comstock lode in 1874 400,000 dols. 
worth of mercury, and 9,600,000 dols. of gold and silver was 
carried off in the tailings. Mr, Raymond is inclined to consider 
the estimate too high, and remarks that (by methods already in 
use) a considerable portion of this loss may be recovered by 
reworking, but says that it would not be extravagant to assert 
that 4,000,000 dols. was irrecoverably lost. By some it has been 
supposed that very little more than native silver is obtained 
from the Comstock ores, the greater part of the metal in 
combination with sulphur escaping reduction by the free 
amalgamation process. As soon as the amalgamation proper 
is over, the fluid mud is drawn off into a somewhat similar 
pan on a lower level, water turned in to lower the temperature, 
and render the mass more fluid, and the contents of the pan 
swept round and round by revolving arms for two hours and 
a-half, during which time all, or much the greater part of the 
mercury, unites into a fluid mass at the bottom, whence it is 
removed by an inverted iron syphon, bringing it to a cast iron 
bowl, from which it is dipped out and strained through a 
strong canvas bag supported as a filter. Mercury holding a little 
gold and silver passes through, and is — tu be used once 
again in amalgamation, while the soft solid amalgam left in 
the canvas strainer, containing about 20 per cent. of solid dis- 
solved metals, and 80 per cent. of mercury, is put into semi 
cylindrical cast iron dishes, washed over with pipe-clay, and 
introduced into the cylindrical iron retort in which the distilla- 
tion of the mercury is to be effected. The retort is hung on 
slings in a small furnace, the mercury vapour carried off by a 
wrought iron pipe at the further end, jacketed with cold water, 
enough to preae efficient condensation, and the distilled 
quicksilver collected under water in a bowl. The cakes of 
bullion, of light yellowish grey colour, left in the retort are 





ready for melting into ingots. The “parting” of the metal 
roduced—* t doré” it has been called—is not. shown at 
hiladelphia, It is carried on upon avery large scale at recently 
constructed refining works in San Francisco, the acid used being 
nitric, instead of the sulphuric acid which has for a long time 
been more common in Europe, and the red fumes produced 
being got rid of by turning them into the furnace. In the 
United States Government collection fair specimens of the ores 
j from a number of the mines of the Comstock lode are arranged, 
| some, as those of the Crown Point mine, being accompanied by 
statements of the results afforded on assay. 

The second-class of Nevada ores—third, probably, in order of 
im portance—includes those which can be worked by amalgama- 
tion, but must previously undergo furnace roasting. These, for 
the most part, contain antimony and arsenic, as well as sulphur, 
and are most prominently found in the Reese River, Philadel- 
phia, and Mineral-hill districts of the State. These.are magnifi- 
cent collections shown from all these districts. The red silver 
ores from Reese River are particularly striking, great blocks of 
250 lb. or 300 1b. occurring with masses of nearly pure red silver 
ore running through them, sometimes 4in. to 6in. thick, and 
occasionally accompanied by stephanite. The value of these 
ores is extremely variable, as a result of this localdistribution 
of\many rich pieces—perhaps the best may be said to afford an 
average of 250 dols. to 350 dols. per ton, but lots of several tons 
are now and then brought to the mills worth 2000 dols per ton. 

The| third-class—known as “smelting ores”—are those in 
which compounds of lead largely predominate, so that on reduc- 
tion metallic lead containing silver and gold is obtained, and the 
precious metals are finally separated by cupellation. In some 
instances the lead is itself shipped ani sold, but at many.of the 
less accessible pointsyit is simply stored away as metal, or as 
litharge, to await a cheaper transportation—the bullion being the 
only saleable product for thefpresent. The most extensive and 
valuable deposits of these ores are found in the Eureka district, 
whence excellent illustrative specimens have been forwarded. 
The characteristic type is that of a yellowish-brown mixture of 
lead, carbonate, and hydrous oxide of iron, but the sulphate, 
arseniate, molybdate, and other salts of lead are often present ; 
the molybdate is found splendidly crystallised in Elko and 
Eureka counties. These ‘ores yield, on an average, bullion at 
the rate of 40 dols. to 70 dols. per ton—their great value depends 
upon the ease with which they are smelted. In other parts of 
the States ores containing galena with copper and iron pyrites, 
blende, &., are met with, “but they are smelted with much 
greater trouble. Some mixed ores are found also, which are not 
well adapted to treatment, either by amalgamation on the one 
hand, or smelting on the other. From Esmeralda County, there 
are fine specimens of hydrous iron ochre, containing chloride of 
silver, to the extent of 140 dols. per ton; and from Lincoln 
County, quartz with visible chloride of silver assaying up to 
700 dols. and even to 5400 dols. per ton, but these figures repre- 
sent no large quantities, 








PUMPING ENGINE FOR THE HIGH SERVICE 
WATER SUPPLY IN THE CITY OF PROVI- 
DENCE, RHODE ISLAND. 


In accordance with the ification of the chief engineer of the 
Providence Waterworks, J. Herbert Shedd, C.E., there was com- 
pleted and tested in Decomber last, a second, or duplicate, engine 
for the high service in this city. The first engine for the perform- 
ance of the same service, under the same conditions, had been 
designed and built by Mr. Geo. H. Corliss, in 1872-’3, and had 
been running nearly two years; and this second engine was 
provided as a substitute in case of need or preference. 

The contract for the engine stipulated that ‘‘ the engine is to be 
capable of raising with ease 5,000,000 gallons of water in 
twenty-four hours to a height of 120ft. above the low water level 
of supply to the pumps under a possibly varying level of supply of 
40ft.; is to work smoothly under the above conditions as to lift of 
water, and also when rising but 350,000 gallons in twenty-four 
hours under like conditions as to lift of water ; is to be attached 
to the —_—- and er — now located Pr nen ana a i 

ump directly into the distributing pipes ; and is to perform a du' 
rf 75,000,000 foot-pounds per 100 Te of coal.”  . 

It wiil be,noticed that these contract requirements of capability 
apparently call for the greatest and least velocities of the engine, 
to vary as fourteen to one, and the greatest and least performance 
of the engine, to vary as twenty-one to one. These demands when 
applied to any continuous movement steam engine are sufficiently 
onerous, and it may be questioned if the accomplishment is a 
possible one, but even these apparent demands are exaggerated when 
the condition of direct connection to the distributing pipes is 
included with the daily limit of supply and the ible varying 
head of resistance. The capability to raise 5,000,000 gallons with 
ease in twenty-four hours, means that at times the engine shall run 
at a rate—for some minutes—which would supply, if continued, 
6,000,000 in twenty-four hours, while the delivery of 350,000 
gallons in the distributing service in any twenty-four hours could 
hardly call for a speed of engine, at midnight, for instance, that 
se | exceed the rate of 90,000 gallons, if continued the whole 
time. These figures give the variation of speed of engine between 
the greatest and least requirements as nearly seventy to one ; and 
the variation of greatest and least peformance as one hundred to 


one. 

Without entering into the question of the ibility of sccom- 
plishment, ‘in this notice, it will only be said that the engine did 
not fulfil the specifications, neither did the Corliss engine, to the 
letter of the contract. But by means of a relief valve, a quantity 
not stated, of water, which, it may be assumed, was considerably 
in excess of the 350,000 gallons in the twenty-four hours, was per- 
mitted to escape from the distributing pipes, under the resistance 
of flow through the aperture of this valve, and discharge into the 
supply mains, to be pumped over. In this manner the necessary 
constancy of resistance was made to accompanying extreme varia- 
tions of demand, so that when the requirement was exceedingly 
small, the regular work provided by the relief valve would 
be sufficient to keep the engine in motion with comparative 
smoothness, 

This evasion of the terms of the contract being allowed, the 
testimony of the experts, Chas. Hermany, C.E., J. B. Francis, - 
C.E., and Prof. Chauncey Whitaker, show that the engine woul 
command the exigencies of the service for which it was in’ . 
which really are the maximum supply of 5,0C0,000 gallons in twenty- 
four hours, with a minimum supply of whatever may be abstracted 
from the water pipes at any time. 

The engine was to have a duty, as tested by a board of three 
experts, of ‘‘at least seventy-five millions of foot-pounds one 
hundred pounds of coal, when delivering two million gallons in 
twenty-four hours against a head of 100ft.” ‘‘The conditions of 
the trial are to be similar to those adopted in the trial of the Lynn 
pumping engine, in December, 1873.” The boilers and appur- 
tenances, together with the engine foundation, were prarsBe.~ in 
the terms of proposals, and were part of the coatract. The price 
for the whole was 54,000 dols., conditioned on performance as 
above, with a requirement to remove the engine and all, if the 
stipulations of the contract were not met. The essential feature 
in the Lynn trial wes the establishment of some value of fuel by 
the use of selected and picked anthracite coal, that would 
about 10 per cent, only of ashes, or 90 per cent. of combustibles, 
The test of this engine has not been yet reported in detail, but a 





summary or result is stated by the experts: ‘‘The engine pumped 
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at the rate of a little more thantwo million gallons per | position of the cut-off cams given at the instant of increase of 


twen' 
84,637,245 foot- 
and duty were 


fifty-one of which were selected some hours at the 


-four hours by weir measurement, and made a duty of | pressure from 119ft. to 120ft. head 


of water, is scarcely large 


100 Ib. of coal consumed. ‘‘ This work | enough to be available, and the friction resistance of the plungers 
ined during a continuous run of fifty-six hours, | is too great a disturbance to the delicacy of action of the pressure. 


The fiy-wheel is 13ft. in diameter and weighs eleven tons. 


omitting 
, and some at end of the trial, for which fifty-one hours | As the speed of the fly-wheel is five times as great as that of the 


the calculation is made; all the coal put into the 


* On the basis of th 
is of the report of the experts the engine was accepted, | 
and a settlement made with the city, subject to the guarantee of 
the contract of “‘the oe as well as the quality of the 
materials and workmanship of all the parts, and the making good 
on the of the contractor, at his cost, all outlays or injuries | 
a > agers in the same during the first twelve months of 
wor! e@ engine,” a respon- 
sibility which (under the circum- 
stances of the engine, with its 
— to . [> is 
Tr) may not re- 
liovell for the next twelve years. 
The which has been found 
to to these stringent 
requirements, is shown in eleva- 
tion, and cross section in the 
accompanying cuts. It is of the 
vertical, double over-head cylin- 
der, compound — 4 
propeller engines, with a double 
crank shaft, opposite 








was | 
charged to the engine, and no deduction made for clinkers, ashes, uniform ——_ 
| otherwise would have been. 


pump shaft, the effective value of momentum in preserving the 
of the engine is twenty-five times that which it 


The pumps are 17in. in diameter, and have a stroke of 4ft. The 
consequent displacement of the two pumps is 271,440 gallons each 
ape | hours, eee a double Ss revolution— of 
the pair of pumps is made per minute. e@ requisite average 
pol | A the ified auamies was, therefore—without allowing 
for loss by leakage—eighteen and two-tenths revolutions for the 








crank, which gives motion to the 
piston of the air pump, and pre- 
serves the vacuum in a jet con- 
denser. On the main shaft is 
8® pinion which communicates 
motion to the pumps through a 
gear wheel upon a second crank 
The pinion and gear bear 
the relation to each other of one 
to five. There are two horizontal 
pumps, one on each side of the 
oed-plate of the vertical engine, 
driven by right angle cranks at 
the rate of one stroke of thetwo 22 a= th A 
pumps to each five strokes of the ——===—— “((e 
engine. The pump valves are f 
double beat, there being one suc- Ss 
tion and one delivery valve at NS 
each end of each pump. The ae NSN 
Ap reed cylinder is 1lin., 
and the low-pressure one is 19in. om 
in diameter; the stroke is 34ft. 
Both cylinders are steam jacketed 
by live steam. 
The admission and emission of 
steam is effected by three separate 
grid-iron slide valves at each end 
of the two cylinders, which are 
moved on their seats by sliding 
cams, having a vibratory action. 
These cams are worked, although 
not directly, by a single eccen- 
tric; and by the motion given to 
the valves ; the first valve admits 
rear ie es a a ages pe ies in sane ae serves for 
or the pressure and an ission valve for the low- 
cylinder; while the third valve is the exhaust valve from the low- 
r age Med the ee The flow of “em the 

“pressure cylinder is con a@ governor, which regu- 
lates the motion of an auxiliary eubell ies on the back of the 
= valve. 

e automatic arrangement for adapting the speed of the engine 
to the ing requirements and condita of the service, consists 
of two cy’ into one of which water is admitted from the 
suction side, and into the other from the delivery side. The vary- 
ing pressures of water in these cylinders, resulting from the 
increase or decrease of the supply on the one hand, as compared 


ith that in the delivery on the other—so acts on the fulcrum of | Am 


wi 

the ss lever between the two cylinders as to operate the 
cut-off, and adapt the supply of steam pm the co 

the engines to the then existing circumstances. This governing 
apparatus has not operated quite as successfully as could be wished, 
as the effective power for performance of the work of moving the 


* If the whole time had been taken, the result would have been a little 
more favourable. ; 
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CROSS SECTIONAL ELEVATION 
oa, and one and three-tenths revolutions of the pump shaft | 
or the nding velocities | 
six and a-half 


east quantities per minute. The co’ 

of the engine were ninety-one revolutions, ani 
revolutions per minute. e ex limit their report as to the 
smooth running clause to, ‘It did run smoothly while orming 
this work,” i.¢,, 2,000,000 gallons, or thirty-six and four-tenths 
revolutions of the engine minute. On the whole this engine of 
the high service at Providence can be confidently accepted as one of 
the most satisfactory solutions of the problem of the direct water 
supply to a distributing service, without the accompaniment of 
reservoir and stand pipe. The boilers provided with the engine 
were two in number, each with about twenty square feet of grate. 
They are of the ordinary fire-box, flue-and-top tubular type of 
erican river or coast steamers of small size. As might be sup- 
posed, they are not very self-acting to meet vicissitudes of 
uirement of 100 to 1, nor very economical in evaporative effect 
of fuel for slow rates of combustion. 

A statement made in the Providence Evening Bulletin, August 
3rd, is the authority for the following comparison of performance 
in actual service between the two engines:—For the week ending 
July 23rd, 1875, the first engine pumped 3,320,055 gallons of water, 





and consumed 26,610 Ib. of coal. This performance is equiva- 
lent, if the water was lifted to full pressure from the least level 
of water supply (an empty reservoir, or 120ft. water column er 
sure), to 12,482,000 duty, or if the water was lifted only 80ft. 
high, 8,322,000 duty, or water lifted 1ft. high by 100 Ib. of coal. 
For the four weeks ending the same date, the same engine pumped 
13,999,095 gallons of water, and consumed 110,262 lb. of coal. 
This performance is equivalent to 12,693,000 duty for the high 
lift or 8,642,000 for low lift. The corresponding time of year and 
te—July 23rd, 1876—the second engine—that under discussion 
in this article—has pumped for the week 4,851,600 gallons of water, 
and consumed lb, of coal—a performance which reduces 
to 75,806,000 maximum, or 50,535,000 minimum duty. For the 
four weeks ending July 23rd, the second engine is stated to have 
pumped 19,792,000 gallons, and consumed 25,495 lb. of coal—a 
on” which reduces to 77,613,000 greatest, or 51,742,000 
| least, duty. How much was pumped to waste through the relief 
| valves was not stated, but possibly it was an equal proportion on 
the two engines ; the difference of quantity of water pumped is 
| accounted for by the increase of water supply to the district. On 
| the four weeks’ service the last engine appears to be about 6°11 
be more efficient than the first.—Journal of the Franklin 
| Institute, 











THOMPSON’S INDICATOR. 


In our impression for Oct. 13th we gave an outline illustra- 
tion of Thompson’s patent indicator, which appears to enjoy con- 
siderable favour in the States. We now give a perspective view 
| of this instrument, from which it will be seen that the pencil is 
| inserted directly in the end of the lever A, the other end of 
| which is pivoted to the vibrating bracket B, which, being pivoted * 
| at C with freedom of movement, allows the path of the pencil 
| to be controlled by the light link or radius bar D, which is 
| pivoted at one end to the standard E, and at the other end to 
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the lever A. These parts are so arranged with reference to each 
other that the curvature of the path of the end of the bar D 
exactly neutralises the tendency of the pencil end of the lever A 
to move in a curve, and so that the latter is thus constrained to 
move in a straight line. The lever A, having only the pencil to 
carry, is made only of sufficient strength to give the necessary 
pressure of the pencil to the paper; and the bar D, having but a 
slight duty to perform, is also made extremely light. In fact, the 
weight of the parts is claimed to be, by actual test, less than one- 
third of that of the lightest system hitherto produced having a 
parallel movement, ; 
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EXAMPLES OF RAIL JOINTS. 
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ON RAIL JOINTS.* the middle part of the rail that is still serviceable. The weakness | to order a thousand of each sort, which were 
of the joint itself is plainly the cause that these results have not | Sweden before the of the year. In order to bring the 
Dy Mz. 0. P. Saxpumne, 0.B. Sean heer, and Sele fo. chamdently. condamed by the deflection | of the rail joint under discussion by the English makers a 


Dvgine a visit to Sweden last summer the author had the | observable when the rolling stock passes over the joints. Railway | of these experiments was communicated to the Iron and Steel 


— vba oro d the greater part of the State lines, and | engineers have been for many years endeavouring to strengthen the 
e there found v 

everywhere abroad, viz., that the effect of the rolling stock on the | ordinary pattern hitherto employed, giving generally not more | of the English technical papers gave rise toa good many articles 
line to first manifested by the flattening of the head at the | than cne-foarth of the stiffness the solid rail aye ag ome seo containing information from several countries of what has been 
joints long before there is any sign of wear at the middle of the | on the fishing angle and the size of the fish-plate. On the Swed done in this direction, and with what results. 

rail. The reason of this alteration in the form of the rail lies | lines the plain fis 

partly in the fact that in rolling out the rail pile the rail ends can’| 30 deg., did not give more than a-quarter of the rail stiffness, and | another shape than the original seems to have been form 
never be so well welded as the rail in the middle, and partly by | these were laid on supported joints with base-plates. Later, 


Institute meeting in November last.* Although time did not 
the experience which had been gained | joint by the use of fish-plates of greater stiffness than those of the | admit of much discussion at that meeting, the publication in most 


h-plates originally used, with a fishing angle of | The idea of strengthening the fish joint by giving the fish-plates 
In Germany it is said the angle fish-plate has been tried as 


ago, i 
the break in the continuous surface on which the wheel rolls. | however, another section with only 15 deg. fishing angle and | far back as 1862 by Clauss at Hanover,+ on the Brunswick State 
This last causes shocks to the rail ends, which, if not very great, | stouter fish, increased the stiffness of the joint to half that of the | Railway, much similar to that now brought into use in America, 


oe sen ween repeated, and make impressions at the ends of | rail, and these formed a suspended joint; but as both showed a | In France it is claimed that the use of deep fish for double-headed 
e rails, especia. i 

as in the middle of the rail, by those adjoining. The inconvenience | of the joint, + maintenance of the line, and early failure of the | described in ‘‘ Annales des Mines.”{ Perdonnet also states that 
caused by these blows soon shows itself at the supported pre rail po 

originally used, and it was thought to get over the difficulty, if not | angle iron with the part on the web and the horizontal part | Mines, e 
ee ae on t —— by atepees eg er 7 son ongees the rail ; the other, similar tothis, with the addition | double-headed rail sections, and seems to have given so much sstis- 
‘ suspen sh-join een two sleepers er to m e | ofa 

joint more elastic. If, however, by this ent a smoother | and2c. After this form some sample fish plates were forged at one of | railways. Leg 3, 4, 5, 6 show some of these plans as patented by 
and more elastic run was obtained for the rolling stock, | the principal worksin Wales, and which were planed tomakethe Livesey in 1 


as the molecules at the ends are not supported, | decided weakness compared with the rail resulting in the sinking | rails on the East line extends as far back as 1858, when it was 


, two kinds of fish-plates were The onean | the angle fish was used in France and described in ‘‘ Annales des 
1865. This kind of fish-plate was tried in Evgland for 


flange, extending 3in. below the rail base, Figs. land 2, 2b, | faction that they have now generally been adopted on the English 


there appears to have been no improvement in wear | tact surfaces correct. These joints were then tried in the lever for ents with this fish joint were made on Mr. Livesey’s 
of the rail ends, which are being continually flattened as | stiffness with different loads. "es arin sanits were teas tha totes be! at Kirkaldy’s works, and show the following results com- 





before, and consequently have to be cut off in order to use | with two onahe See eten Boze Swiss, and the = two oa « hie taainaaee ings Iron and Steel Institute, 1875-1676. 
* Extracted and translated from the Swedish Minutes of Proceedings | Jain fish ioten, a Seah Walch foteel the Borel Nachaation + See “ Winkler’s Eisenbahnbau, 1871,” p. 98. " 
of the Society of Engineers, Stockholm, 1876. P ? 1 Bee “ Annales des Mines,” Vol. 14, 6th series. 
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t leaving out of sight all private 
the best 


Another form of dab-plate has been patented by Ibbotson in 1870, 
and tried in Canada. Figs. 7, 7a, 8, 9, and 10 show Ibbotson’s joint 
to be « sort of scabbard or clip in which the rail end is introduced, 
—s web and the flange, and which is kept together by one 
or two bolts. This scabbard goes as high as the web of the rail, 
and is in some instances combined with the ordinary fish-plate, 
but thinner where the same covers the rail flange and is strength- 
ened by a vertical flange under the rail. The scabbard is made 
in one piece or in two or more, and in one instance consists of five 
different parts joined together. All are, however, of a more or 
less costly and complicated make. If this could be made in one 
en without a bolt, and be of the same stiffness as the rail itself, 

t would offer great eo and small cost of maintenance; but 

ikely that bolts can be dispensed with. 

(Zo be continued.) 
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it is, however, not very 








LETTERS TO THE EDITOR, 
(We do not held ourselves responsible for the opinions of our 
correspondents. ) 





BELTING AT THE CENTENNIAL. 

S1r,—The letter of your special correspondent in the issue of THE 
ENGINEER for July 28th, touching especially upon the details of 
shafting and its accessories employed at our Centennial Exhibition, 
is in general so commendable, that it would appear to be almost 
hyper-criticism to call in question statements of minor importance. 
The expression of a courteous and honest opinion in the cause of 
justice will neither derogate from the genuine merit of your 
correspondent’s views, neither will it carry with it any stigma of 
ceptiousness. In his criticism of the binder pulleys employed for 
tightening the belting used in Machinery Hall, while his descrip- 
tion is accurate, your correspondent seems to have lost sight of the 
contingent circumstances governing their use, when he remarks in 
connection with the one manufactured by Mr. G. V. Cresson, ** this 
arrangement is hardly so pact or substantial as either of the 
other contrivances which I have described.” He should have 
remembered that as the line of shafting, for which the tightener 
in question was required, is less in length than either of the others, 
it would have been a bad exhibit of mechanical economy and skill 
tohave madeit unnecessarily heavy andcumbersome. Theadvantages 
claimed for Mr. Cresson’s arrangement, which have received the 
endorsement of the Board of Visiting Engineers from the Continent, 
are its ready adjustability, its stability with compactness, the ease 
with which it may be controlled by a boy, the combination of 
lightness with ee 

A careful study of the drawings of the different binder pulleys, 
as shown in your paper, will convince a — engineer that 
these are not vain tings or illusionary facts, but realities based 
on sound principles of mechanics. Horatio R. BIGELow. 

Philadelphia, Pa., U.S.A. 

October 17th. 
BOILER DEFLECTION GAUGES. 

‘Str,—The explosion of the boiler on board the Thundererisanother 
proof that our e boilers are anything but safe without some 
additional safeguard. Why have our engineers not applied perma- 
nent deflection gauges to ail large boilers? No boiler can burst 
without previous deflection, and to apply such a gauge as would 

egister any deflection or strain would not be difficult ; moreover 
such strain might be utilised in opening one or more valves or 
whistles, by which alone danger would be indicated. For instance, 
a large boiler should have the end of a rod securely attached to 
the inside end of the boiler, the other end of the rod to go through 
a “ga at the opposite end of the boiler, the rod should be 
lin, thick, and work freely in the stuffing-box backwards and for- 
wards ; when therefore any distension takes. place in the boiler the 

will in most cases be drawn through the stuffing-box inwardly; 
the rod would be protruded through the stuffing-box by expansion 
from the heat of the water, but as this expansion would be constant 
it need not be anticipated to interfere with the working of the 
instrument. Now if we use the stuffing-box as a fuicrum and 











attach it and connect it with the end of the rod by means of a | 


multiplying train and indicator dial, we shall have an instrument 
which wili register every pulsation of strain acting on the plates of 
the boiler ; and should such an instrument make any indication 


above the expansion point of the rod itself, it should at once mean | 


danger, and care would be taken by the engineer not to increase 
the strain. Iam of opinion that any boiler that gives with the 
pressure to such an ‘extent as to indicate the same on the instru- 
ment, is too weak to be worked safely above the point first indica- 
ted, and I consider that above that point the train of wheels should 
begin to open a valve of some sort or other to give a loud alarm, 
and if possible, when required, to relieve the boiler of steam also. 
Now if such an instrument had been attached to the boiler that 
had — on board the Thunderer, I am confident no explosion 
would have occurred, as the instrument, which is itself the first to 
feel the strain on the boiler, is undoubtedly the proper one to 
apply. I don’t think that one instrument is sufficient for a large 
boiler; as many more should be applied as might be necessary ; the 
cost would be about £2 each ; no boiler, however, should be without 
one. For testing boilers by hydraulic pressure such an instrument 
would be valuable ; moreover the instrument might be furnished 
with cards on which the pulsations of the boiler could be daily 
registered, and the engineer in charge would thus have a register 
by him of the state of his boiler. 

I am convinced from my own experiments that every boiler 
begins to move in all directions as soon as its pressure limit 
has been reached, up to which it never ought to be worked ; 
every boiler should have such provision made that it may be able 
to relieve itself of its surplus pressure without manual assistance, 
not only of its steam pressure, but from distortion, for the move- 
ment of one hundredth part of an inch of the instrument might 
be made to exert enough power to move or open avy valve for the 
escape of steam or water. 

I trust I have made myself intelligible; should I not have done 
80 on any point I shall be happy to give further information. 

Dinanagur, Punjab, CHARLES RaTH. 

October Ist. 
PRELIMINARY EXAMINATION OF PATENTS. 

S1r,—Referring still tothe complete nature of an inquiry into 
novelty, I intend to carry further the point urged in my last letter 
—that such an examination it applied t to every application for a 
patent must be either inefficient or productive of serious delay to 
valuable patents.. I then only considered the nature of the inquiry 
in ordinary trials of patent cases, where evidence was producible 
both for and against the patent, but that falls short of the difficulty 
under which an applicant would labour, because in his case there 
would probably exist no evidence of the invention in practice. A 
patent agent, in comparing an invention alleged to be new with 
another contained in a printed specification, has often to suspend his 
judgment as to novelty on the issue of an experiment to determine 
the or otherwise of what is stated with reference 
to the distinctive practical characteristics of the alleged new inven- 
tion. And in advising on the point, he feels ob! to give a 
reserved opinion for want of ascertained data on which to try the 








se 9 Fg m= ba the inventor as to the actual 
nag ee gage ae a etger e e pd  a 
from my experience of American practice I should fear 
po specifications employed to test novelty would 
their statements credited with being accurate and practical, 
would be regarded as anticipati of subsequent inventions, 
to cover the same ground as the 
latter, although too defective in the means for attaining the end 
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be done to applicants for patents. I think it doubtful whether 
they would get the full benefit of the important rule laid down by 
Lord Westbury, L.C., with such convincing clearness in the case of 
Betts v Menzies, in which he drew a.strong distinction between a 
mere suggestion in a specification, without evidence of its ever 
having been acted on, and a practical invention, making the dis- 
tinctive test to lie in their respective values to the public. It is 
to be borne in mind that an applicant for a patent would not be 
placed in so favourable a position before an examiner as the 
patentee was before the court, because the latter had the benefit 
of evidence which would not be possessed by the former. And 
herein lies a t part of the difficulty for the owner of a new and 
really valuable invention, that its novelty might depend on con- 
siderations not readily apprehended by an examiner: whose 
impressions were grounded merely on his knowledge of the past, 
ro whose turn of mind was retrospective rather than —— 
This character of mind is, I think, likely to be produced by the 
practice of an examiner, the natural tendency of which is to 
m > the importance of general statements in old specifications 
val a er publications, and to underrate the value of distinctions 
resting on limitations of a practical nature. I think this an 
inherent difficulty involved in preliminary examination into 
novelty. I doubt whether distinctions of the kind referred to would 
be likely to receive their due consideration. And yet the inventions 
founded. on them might be of far more value to the public when 
worked out by their inventors than anything that could by pro- 
duced by merely following the earlier suggestions. 

I think it extremely important that the force of this objection 
should be clearly apprehended, because my experience in testing 
the novelty of inventions has shown me that printed specifications 
abound in general statements, which if interpreted in all the 
breadth of their terms, without reference to character of their 
practical desiriptions of means for attaining the proposed ends, 
would have the effect of keeping the public from the enjoyment of 
many advantages resulting from the working of more matured 
inventions. And it appears to me likely in the nature of things 
that the production of such inventions would be checked by the 
failure of examiners to apprehend distinctions constituting real 
novelty in the class of inventions referred to. 

If the foregoing reasoning be correct, it will follow that the 
adoption of such an examination as has been proposed by the Lord 
Chancellor is to be deprecated on public as well as on private 
grounds, WILLIAM SPENCE, Assoc. Inst, C.E. 

8, Quality-court, Chancery-lane, 

6th November. 
LOCOMOTIVE AXLE BEARINGS. 

Srr,—Allow me to inform your correspondent at Norwood that 
I am acquainted with the letter in your journal on the above sub- 
ject to which he refers. Much of its contents seem to me irrelevant 
as a reply to the letter of ‘‘ Science and Safety,” and the objections 
which the writer has to the system of double bearings for crank 
axles are, in my opinion, of a minor character, and very insigni- 
ficant when compared with its advantages and the ter margin 
of safety which engines of that type —. Only a few weeks 
since we had another example of the danger of the single bearing 
principle, in the disaster at Hatfield. I quite concur with your 
recent remarks respecting hort bogies. The] tive has b 
our public horse, and it is the duty of the engineer to make him, 
as far as possible, ‘‘free from vice,” subordinating every con- 
) venience of detail to safety. yA 
November 3rd. 

















PATENTS AND ROTARY FURNACES. 


WE reproduce accurately the following article from the 
American Manufacturer. The reason why we give this 
remarkable effusion prominence in our pages we have 
explained in another place :— 


MR. DANKS AMONGST THE ENGLISH LAWYERS. 
SprctaL—From our own correspondent in Cent:al England. 
MR. DANKS’ SUCCESSFUL DEFENCE OF HIS PATENT RIGHTS, 


I am happy to be able to state that Mr. Danks has at length 
ded in protecting himself from much plagiarism in the matter 
of his revolving puddler. We all know that to puddle iron in a 
revolving furnace was not a suggestion which in this country 
| emanated first from him. Mr. Bernard P. Walker, a manufac- 
| turing engineer of much ability, whom it has been my privilege 
| long years to have known, was the first to devise and patent such 
| a method. He was then in business in Wolverhampton ; he is now 
| the proprietor of an old-established enginetring concern in Bir- 
mingham. And it was Mr. Walker’s furnace, known at the time 
as that of Walker and Tooth, which Mr. Menelaus bought, and 
with which chiefly that ironmaster had been experimenting at the 
Dowlais Ironworks in South Wales, when Mr. Danks arrived in 
England ; and at the meeting of the Iron and Steel Institute at 
Dudley, astonished the British iron trade by that simple narration 
of facts illustrated by a working model, which resulted in the 
appointment of the puddling committee and their visit of inspec- 
tion to the works whereat Mr. Danks had his puddler in operation. 
Inasmuch then as Mr. Danks could not claim protection for the 
principle of a rotating furnace, my reader will probably ask 
WHAT DID MR, DANKS SEEK TO PROTECT? 

The cooling by water, or any other artificial means of the conical 
ends of his furnace, and the right to the cellular movable flue in 
the front of the furnace. Few of my readers but will know that 
the four internal corners of the revolving puddler constitute the 
vulnerable points ; and that without water it has been found impos- 
sible by any kind of fettling at present devised to keep the furnace 
from destruction. 








RESULTS OF HIS SUCCESS. 

If, therefore, Mr. Danks should succeed in establishing for him- 
self priority of claim in respect of an effective cooling appliance, 
he would succeed in making competing inventors in the same line 

PAY HIM TRIBUTE. 

Such a result seems inevitable. Making water to flow around 
the periphery of the furnace is any one’s privilege; but if it is 
desired to keep the conical ends of such a furnace as Mr. Danks’ 
free from destruction at other than ruinous cost, then the permis- 
sion of Mr. Danks must be sought, 

HOW MR. DANKS SUCCEEDED. 

By securing the aid of a patent agent, a lawyer, and a barrister, 
and by again and again instructing and feeing them, and then 
appealing to the Solicitor-General, who, by our new Patents Act, 
is appointed a tribunal in such matters, from which there is no 
appeal. When Mr. Danks’ claim had been laid before this func- 
tionary, and at his suggestion due publicity had been given of what 
Mr. Danks sought, by the inserting of advertisements in the lead- 
ing metropolitan daily and the chief weekly trade newspapers, 
then the case was fully debated in a court, over which the Solicitor- 
General presided. At the end the judge intimated that his deci- 
sion would be of the character I have intimated. 


THE LEGAL FIAT 
has not yet been promulgated in the way prescribed by the Act; 








but that is due to the circumstance that the action has only just 
en will go forth throughout the length and breadth 
of England in the legal jargon of the courts, what the Solicitor- 
i ounces ; and then, if Iknow an of 

Mr. Danks, it will be * woe to the man who attempts to prig what 
his’n.” For Danks will be down upon him, although, if his 
present intention is carried out, he will himself leave England 
pee agen agar gy gy Bag Phge He may be 4000 or 
' a but there will be others with their eyes open on 


his behalf ; he will suffer but little detriment in in the 
country of his ion, though not of his nativity—for Mr. Danks 
Sere d to America before he was hardly a 
stripling. 


WILL THIS STOP CRAMPTON ? 
I shall be asked. I can’t say, but Ishould think it would. Cramp- 
ton, in my presence at Woolwich, boasted that he could do with- 
out fettling ; yet he was using from 8 ewt. to 10cwt. with every 
charge at that very time. But if he does not want water to keep 
his fettling cool, he will want to keep cool what is even more vital, 
the fabric of his furnace. Unless Crampton and the users of 
Crampton’s furnaces pay royalty to Danks, I assume that they will 
be unable to perfect the method with which Crampton’s name is 
associated. rtainly their wits will have to be afresh stimulated 
if they are not to be made to contribute to Mr. Danks’ emolument. 


MR. CRAMPTON THREATENED FROM ANOTHER UNITED STATES 
QUARTER. 

We all know that the history of inventions supplies us with 
almost abundant examples of the minds of inventors being simul- 
taneously engaged very many miles a upon similar mechanical 
devices, though neither knew what the other was doing; and it 
may be that both were cwelning a notion which long ages before 
had. been perfected by others, but of whose early labours the later 
inventors were altogether ignorant. It is in this way we are to 
account for the fact that an American inventor as well as Mr. 
Crampton claims to have used pulverised coal as a fuel for melting 
iron ; whilst the Indian smelters used pulverised charcoal ages ago. 
It is, however, no secret to any of us that in this matter there are 
two Richmonds in the field 3. with this difference in respect of Mr. 
Crampton, that the United States Richmond claims to have 

tented his method in this country as well as upon the European 

ontinent before Mr. Crampton began to blow powdered coal into 
his furnace in thiscountry. Some time ago your countrymen would 
not have objected to join Mr. Danks, and with him unite in setting 
the legal war dogs upon Crampton in their mutual protection. Mr, 
Danks, however, was content to go on grinding his own axe alone ; 
and I infer that he does not now regret that he did so, More than 
likely, however, is it now that United States inventor No. 2 will 
imitate Danks (No. 1) in trying to protect himself. If he should 
so resolve he would do well to consult Mr. Danks as to the most 
economical way of doing business; and he had certainly better 
leave the matter where it is if he has not a pretty big pile of money 
with which to prosecute his work. 


POOR CRAMPTON ! 
would indeed be in a strait, if whilst he is reeling from the assault 
at arms of No. 1, No, 2 should come up and knock out of him the 
little life there is left ; for if he is deprived of the unrestricted use 
of dust coal, what now is left to him in relation to the puddling 
furnace which some people profess to regard as much superior to 
the Danks invention. 


{ CURRENT WORK WITH ROTARY PUDDLERS IN ENGLAND. 

This theme, my reader will find taken up in my regular letter 
posted with this, By what is there said, you will be posted up in 
what is actually being done in the work of utilising the rotary 
furnace for commercial purposes, 








WE LEARN that an engine-house at the Wheatsheaf Colliery, 
Pendlebury, was yesterday completely destroyed by fire. The wire 
winding rope from the engine-house was melted, setting loose a 
two-deck iron cage, which fell down the shaft, killing two men and 
injuring a third, 

A pPiecé of trade union tyranny at Plymouth, reported by the 
Western Morning News, is even more remarkable than that which 
has of late attracted so much attention at Messrs. Doulton’s works 
in Lambeth, It seems that a large building is being erected near 
the Hoe, at Plymouth, by Mr. Pethick. is men come to work 
at six o’clock in the morning, and leave at five in the afternoon, 
Finding that at six o’clock the mornings are now so dark that the 
men could not properly see to work, and that it was not safe for 
them to be climbing about the scaffolding, Mr. Pethick suggested 
that they should begin at half-past six and work up a quarter of an 
hour of the time lost at dinner-time and the other quarter after 
five o’clock. The men were quite willing to accept this proposal, 
but the Masons’ Society interposed and prohibited the arrangement 
under a penalty of 50s. per man, The unfortunate masons have 
thus unwillingly gone on strike ; and the labourers are necessarily 
rendered idle also, although both willing and able to fali in with 
the proposed arrangement. Such a story as this would be hardly 
credible, but that it is of a piece with the whole system under 
which the modern working man is forbidden to sell his labour on 
such terms as he considers most advantageous to himself. 


New BRIDGE OVER THE CLYDE.—On Saturday, the 28th ult., the 
powerful ‘‘ digger” which has been employed on the north shore 
works of the Caledonian Railway bridge across the Clyde, struck 
the rock for the first time at a depth of 90ft. The “digger” is 
the invention of Mr. Milroy, and has proved a most efficient tool 
in heavy and extensive operations, the one now in use at 
Broomielaw, worked by a 16-horse power engine, being capable of 
gripping and lifting three tons of material, which in this instance 
consisted of about 23ft. of sandy soil, 50ft. of clay, and of about 
20ft. of sand and gravel, the latter being that next the rock. The 
digging through this clay is described as the most formidable part 
of the work, it being of a very dense and fine character, and such 
as to seriously test the powers of the machine. Several boulders 
were encountered and brought to the surface, some weighing as much 
as seven and eight cwt. The piers are cast iron cylinders, of which 
there are eight, two on each shore and fourin the stream, and the one 
with which most progress has been made is that nearest to ‘‘ Jamaica 
Bridge,” the sinking of the cylinder being effected by a weight of 
280 tons, The sinking inside the cylinders on the southern side of 
the river has reached to the level of low water, which is as deep as 
can be sunk without the aid of the digger. ‘The material on this 
shore will, it is expected, be much more easily removed than it has 
been on the north. 


New NoMENCLATURE OF IRON AND STEEL.—The report of the 
International Committee appointed by the American Institute of 
Mining Engineers, on the nomenclature of iron anc steel, had been 
recently published by our contemporary The Engineering and 
Mining Journal. Finding that the old term “ steel” does not 
sufficiently identify the various soft products now produced under 
that name, the committee have resolved to recommend—*“‘ (1) That 
all malleable compounds of iron with its ordinary ingredients, 
which are gm ge from pasty masses, or from as or from 
any forms of iron not in a fluid state, and-which will not sensibly 
harden and temper, and which generally resemble what is called 
‘wrought iron,’ shall be called ‘ weld-iron’ (German, ‘ schweissei- 
sen;’ French, ‘fer soudé’). (2) That such compounds, when they 
will from any cause harden and temper, and which resemble what 
is now called ‘ puddled steel,’ shall be called ‘ weld-steel ’ (German, 
* schweiss- ;’ French, ‘acier soudé’), (3) That all compounds 
of iron with its ordinary ingredients, which have been cast from 
a fluid state into malleable masses, and which will not sensibly 
harden by being quenched in water, while at a red heat, shall be 
called ‘ingot-iron ’ (German, ‘flusseisen ;’ French, fer fondu’). (4) 
That all such compounds, when they will from any cause so 
harden, shall becalled ‘ ingot-steel’ (German, ‘ fluss- ;? French, 
* acier fondu’).” 
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RAILWAY MATTERS. 
A Swiss inventor envelopes the driving axle of locomotives in 
coils of insulated copper wire, and by the passage of an electric 
current converts the wheels into powerful er gw with increased 


adhesion to the rails, This is , Wi Be commetion feet 
numerous patents have already been taken for the same thing, and 
that it will not and could not,work with any ical effect. The 


Swiss gentleman referred to has brought out something at once 
new and good. 

THE mean duration of rails of Bessemer steel is, according to 
careful experiments in Germany, about sixteen years, On the other 
hand, ten years of trial at Oberhausen on an experimental section of 
the line between Cologne and Minden has shown that the renewals 
pape Fogg epee trial were 76°7 per cent. of the rails of iron of 
fine grain, 63°3 of these of cementation steel, 33°3 per cent. of those 
- bres steel, and 3°4 per cent. Bessemer steel. — Annales 

ndu es. 


For some time past, says the Philadelphia Ledger, we have known 
that the Reading Railrond Company has had the project of —— 
anthracite coal to South America under. consideration, and 0’ 
establishing a market for it there to be regularly su lied with 
coal from this b ogee We now learn that the first shipment has 
been dispatched, and an account of the result is awaited with no 
little anxiety. If found practicable, a i 
supplied from this city with profit to the le 
advantage to the country to which it is introduced. 

A NEW railway from Wemyss Bay to Largs is talked of. It is 
proposed to continue the present line from Wemyss Bay along the 
shore side of the turnpike road, thence across the road to the east 
side, where it enters a tunnel, and continues underground till it 
reaches the south side of Annet House, and thence on to 
Noddsdale Burn. At this place it is proposed to throw out a pier 
and make this the terminus ; while in the other one it is proposed 
to continue the line over the burn to nearly opposite Springfield, 
where the station would be placed. 

THE tonnage of all the railroads in the United States for the past 
year is given as 200,000,000 tons, having increased forty-fold in the 
ne on ears, At 50 dols. per ton the value would be 

0,000,000, dols. The canals of the country transported not 
Jess than 10,000,000 tons, worth 500,000,000 dols. The tonnage of 
vessels employed in the domestic trade of the United States is 
4,000,000 tons. The tonnage moved in this way may be estimated 
at 15,000,000 tons per annum, worth 75,000,000 dols. This gives a 
grand total of 11.250,000,000 dols. per annum as the volume of the 
internal commerce of the United States. 

AN experiment which if thoroughly successful, as it seems to be, 
means, says the Hailway Age, the saving of millions of dollars to 
railway companies, is being made on the Philadelphia and Reading 
Railroad, in the burning of “dirt” coal or screenings in locomo- 
tives. It is stated that with this fuel the quantity carried is larger, 
the fire hotter, the work of the ieee abhor, the steam more 
regular, and the speed greatly increased. Considering that moun- 
tains of dirt coal sre now thrown away as valueless or burned to get 
rid of it, its utilisation means the reduction of the cost of steam- 
generating fuel to almost cy wy 9 To illustrate the enormous 
se a which the cost of fuel bears to other expenses, we have 

unted up a few figures from some of the State railroad reports for 
1875. We find that the Pennsylvania and Reading, though itself 
a coal road, paid for fuel 881,005 dols., while the wages of its 
engineers, firemen and all train hands were 1,141,462 dols., not 
thirty-five per cent more. The Pennsylvania paid for fuel 831,278 
dols. ; for engineers and firemen, 889,144. On the Illinois Central, 
running through fields of soft coal, the cost of fuel per mile run 
was 05°46; of engineers and firemen, 06°10, The Chicago and 
Alton, with coal mines all along its line, paid for fuel 282,670 dols. ; 
for engineers, firemen, and wipers, 262,934 dols. On the Chicago, 
Burlington and Quincy the cost of fuel per mile was 07'52; of engi- 
neers and firemen, 07°82. If coal screenings, hard and soft, costing 
scarcely more than the hauling, can be substituted for the market- 
able coal which is now used, it will be seen at a glance that an 
enormous reduction in operating expenses will be effected. 

In addition to a memorial already presented to the Royal 
Commission on Railway Accidents from 10,000 railway servants, 
the following, which has received many thousands of signatures of 
men on the various English lines, as well as those on the North 
British and Caledonian lines in Scotland, will be submitted in a few 
days by Mr. F, W. Evans, secretary to the Railway Servants’ 
Society, to the Commissioners, who are expected to resume their 
sittings almost immediately :—‘‘ We, the undersigned, being rail- 
bon servants employed in various capacities, and subject to more 
or less danger in performance of our duties, respectfully beg to urge 
on the attention of the Royal Commission the necessity which exists 
of placing on railway companies a legal responsibility for the loss 
occasioned to their servants and their families by the numerous 
accidents constantly occurring from causes which are preventible. 
By the return of accidents to railway servants published by the 
Board of Trade, it is shown that 765 railway servants were killed, 
and 5618 were injured in the year 1875, and we venture to assert 
that of this number a very large proportion were so killed or injured 
from causes within the power of the companies to prevent. Yet 
the sufferers have no legal claim for compensation, nor are the rail- 
way companies held responsible by the law for, or compelled to 
remove the causes of, such accidents. We feel convinced that until 
a due responsibility for the safety of their servants be placed on the 
railway companies by making them liable for the loss occasioned 
to their servants by preventible accidents, there will be little dimi- 
nution ia the namber of railway servants yearly killed or injured. 
We, therefore, beg that the Royal Commission will recommend to 
Parliament such an alteration in the law relating to the liability of 
employers for injuries to their servants as will make railway com- 
panies justly responsible to their servants,” As fast as the forms of 
the memorial are sent out from the head office of the society in 
London, they are being returned filled with signatures. 

THE as analysis of the cost of the Midland Company’s 
new Settle and Carlisle line has been obtained from the official 
half yearly reports :— 
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June, 1874 .. 10,705 | 327,669 4,086 342,460 
Dec., 1874 .. | 14,820 | 423/594 1,282 439,696 
June, 1875... .. .. | 12,735 | 358180 2,644 870,559 
Dec., 1875... .. ..| 12,087 251,198 TT 263,962 
June, 1876... 3. 12 | 3043 173,036 2,663 176,742 
Totals .. .. | 286,454 | 3,167,947 | 62,595 | 3,506,906 


The parliamentary estimate of the cost of the 
seventy-two miles in length, was £2,200,000 
per mile, while the actual outlay, as above, is equal to about 
£49,000 per mile. During the seven and a-half years it has been 
constructing the average annual outlay was littie short of half a 
million, 


line, which is 
, equal to £30,000 





NOTES AND MEMORANDA. 


of portabl 0 Used for delving thrashing wonchin have been 
cles ‘or es have 
more frequent this year than ever before; and ha 

cause of many deaths and a vast loss of property. The boiler 
makers have entered into such ruinous competition that a poorer 
quality of iron must be used in order to leave any margin for profit. 


HAtr-THAO, or gelose, isa tasteless, odourless, solentene Teas, 
obtained from a sea weed common on the coast of China 


dirty 
solution, which, on cooling, de a yellowish-grey jelly. The 
material has lately been used for finishing cotton fabrics, and is 
reported to fill the thread more perfectly dextrine or starch, 
By adding glycerine to the hai-thao solution, a still softer and at the 


same time stronger material isobtained. According to experiments 
made by Heilmann, an abstract of which is given in ler’s 
Polytechnisches Journal, it appears that the material can only be 


employed for fine textures, soft and firm to the touch, and cannot 
be used as a substitute for dextrine or potato starch where a strong 
material is required. 

Proressor W. A. ANTHONY, in the course of a recent series of 
experiments with an electro-magnetic machine of the Gramme 


pattern, made some interesting observations, which are thus sum- | 1865 


marised by the Scientific American :—The electric machine was 
driven by a 5-horse Brayton petroleum oil engine. The oem 
consumed a little over 64 Ib. of crude petroleum per hour. e 

p used in the engine, by which the explosive mixture is fired, 
had a lin. flat wick, ‘and consumed 29°8 es—459 grains—of 
oil per hour, The power resulting from the motion of the engine, 
when applied to the electric machine, produced a stream of elec- 
tricity or electric light, having an illuminating power equal to that 
of 234 of the lamps mentioned, showing that three times more 
light may be produced from a given quantity of oil, if its energy is 
converted first into mechanical power and then into electricity, 
than if the oil is directly burned in a lamp. 


As long ago as 1848, Professor F. Runge invented what he calicd 
a chromic ink, from its containing chromate of potash. His direc- 
tions for its preparation, published at the time in Dingler’s Journal, 
were as follows :—A decoction of logwood is first made in the pro- 
portion of 10 to 80, that is 10 1b. of logwood is boiled with enough 
water to produce 801b. of the decoction. To 1000 parts of this 
logwood extract, when cold, is added one part of yellow chromate 
of potash, stirring rapidly. It is ready for use at once. Gum and 
other additions are injurious, he says, to this ink. The following 
year W. Stein proposed an improvement on Runge’s ink, saying 
that the great fault of this ink was that it soon became thick, like 
sour milk, This he overcame by adding four grains of corrosive 
sublimate to each bottle. This would restore thick ink to its 
pristine quality, and improve its colour, changing it from dee 
indigo blue to pure black. In 1867 C. Puscher described a new in 
similar to the above, made as follows :—Boil 10 oz. of logwood in 
20 oz. of water, then boil again in 20 oz. more of water, and mix 
the two decoctions ; add 2 oz. of chrome alum and boil another 
ag of an hour; 1 oz. of gum arabic is added, and we have 

5 oz. of deep black ink. Bittger says that a simple method of 
preventing gelatinising in chromic ink is to add tu the water in 
which the extract is made some carbonate of soda, His method of 
operation is as follows :——Dissolve fifteen parts of extract of log- 
wood in 1000 parts of distilled water, to which four parts of 
carbonat¢ of soda has been added at boiling heat, and add one 
part of yellow chromate of potash dissolved in a little water. 


Since fluoric preparations have been produced at reasonable 
gerd the decoration of glass by their means has steadily made 
ts way. Etched glass is now to be found everywhere, and glass 
etching runs glass-cutting very hard. As it is well known, fluoric 
acid usually etches smoothly, while other fluoric preparations 
yield a matt surface. The most beautiful ornamentation is 
obtained when certain parts of the glass surface are rendered matt 
by means of fluoride of ammonium which has been slightly 
acidified by means of acetic acid. The matt appearance is not 
always the same with different kinds of glass, but varies much 
in beauty; this effect is governed by the composition of the 
glass, lead glasses being easily acted upon, and furnish a very 
fine matt surface. According to the Photographisches Archiv, 
where it is desired to have the surface of the glass not altogether 
matt, but shining like ice, as in the case of window glass, this may 
be attained in a simple manner by placing the plate in a perfectly 
horizontal position and covering it with fine groats. Then ve 
dilute fluoric acid is poured upon it. The groats act as a shield, 
and produce upon the glass raised points. Several ways exist 
of etching photographs on glass. A good result may be secured b: 
covering the surface with a solution of gum, made sensitive wit 
bichromate of potash, and printing the same under a negative; 
after the image has been thus produced, it is dusted over with 
minium or red lead, and the red picture thus obtained is fixed and 
burnt in the usual manner. The easily soluble red glass, so 
obtained, is treated with strong sulphuric acid, when a white matt 
is produced, and the picture appears by transmitted light as a 
positive. 


THE American Academy of Science met for its annual session at 
Philadelphia, October 20th. General Abbot, of the Engineers, gave 
an account of the results of the scientific observations of vibrations 
caused by the Hell Gate explosion, as follows :—‘‘ A number of 
experiments Jed to the calculation that the explosion on Hallett’s 
Reef, where 3680 charges were fired simultaneously, ought to be 
indicated at thirty-three miles distance for A and fifty-nine miles 
for B; but General Abbot was very anxious to obtain something 
more than negative or doubtful results, and hence selected distances 
not much over nine and twelve miles. An observation was attempted 
at West Point, fifty-two miles away, with an instrument that 
might be classed as A, and no results were obtained tati 
used by General Abbot are all on Long Island; their distances 
from the reef were very accurately ascertained, and are given in 
round numbers in the table below :— 





Velocity of 
Stations. —s — - teuneunlaalen in 
. * feet per second. 
Fresh Pond Junction.. .. 54 . 63°0 3873 
Cas vex da se ct Mw 23°5 4521 
Willet’s Point See, eae 728 8300 
Springfield Junction.. .. 13 19°0 5309 


The time of firing was also recorded at three stations; it took 
place at 2 hours 50 minutes 12°6 seconds. General Abbot says that 
General Newton’s watch had an error of three seconds; with this 
allowance the agreement with the record at Astoria is quite 
striking. The observers at the stations lay on the ground; the 
sound that they heard was conveyed to them through the ground, 
The sound and a rumbling of the earth appeared to reach Fresh 
Pond simultaneously. All agree that it was a coutinued vibration 
of the mercury, not a short, sharp one, such as results- from 
dropping a weight on the ground. There was a comparatively 
brief period of rapid vibrations, succeeded continuall iy athe 
less and less distinct. The sound and a rumbling of the earth 
were at their greatest together. The observers, with some in- 
struments, record a very brief and rapid rise to the, maximum ; 
with other instruments the record shows that the vibrations 
started with their maximum height, or so nearly that the time of 
ascent was inappreciable. The sound, as distinguished from the 
rumbling of the earth, is described as a dull roar such as comes 
from a torpedo explosion at a distance. At Springfield Junction 
the noise is spoken of as a low, rumbling sound, gradually increas- 
ing to a maximum and then dying away. General Abbot said 
that he had never seen so quick an explosion. Within half a 
second from the of 


actual time o' the water of the East River 
throwa up bed reached half ite height,” 





_.... MISCELLANEA. 


Apvices from India state that the 
will be put in hand at once, and the link to Ajmere and to Nee- 
much have immediate attention. 

THE four 8l-ton guns in hand at the Royal Gun Factories for 
the Inflexible are in an advanced state. Two are entirely built, 
with the exception of the tinal operation of ‘on the 
jackets, and one is being bored preparatory to that proceeding. 

AN officer of her Majesty’s ship Orontes writes to the Western - 
Morning News that a very serious defect has been discovered in 
tho machinacy tf than Gp. The crank shaft is badly cracked ; it 
may break immediately, but that it will eventually break the 
officers have no doubt. 

A NEW medium of book exchange and purchase has -in 
an advertising sheet published by Morris and Co., of Shoe-lane, 
It is intended to facilitate the completion or “ making up” of 
works, by enabling collectors to discover odd volumes, or parts, 
or missing plates, and so forth. If well conducted, the venture 
should prove useful and successful. 

A CORRESPONDENT of the Scientific American states that Mesars, 
J. B. Hoyt and.Co., New York city, have recently made, for 
Jessup and Moore’s paper mill at Wilmington, Del., a double 
feather belt 186}ft. long and 5ft. wide. It weighs 22121b., contains 
square feet of single belting, and has taken 156 of the 
heaviest oak-tanned hides, selected from 5000. 


Tuer work of carrying across the first immense cable of the East 
River bridge, New York, was recently successfully oa mare 
The great rope was attached by sister hooks to wheels w rested 
on the carrier cable, and the movement of the latter slowly trans- 
ported it over the river. The work of connecting the cable to the 
anchorage is now in progress, and will occupy considerable time. 


WE hear, say the Globe, that it has been found necessary to direct 
an official examination of the engines of the iron steam frigate 
Shah, which has been commissioned to join the squadron in the 
Mediterranean. It is feared that defects exist which will consider- - 
ably retard the ship’s going to sea. The contract for the engines 
was entered into by the First Lord of the Admiralty in the late 
Gevernment, 

Tur enlargement or reconstruction of No. 3 dock at Devonport 
Dockyard is about to be commenced by Mr. J. Pethick, contractor. 
It will be 450ft. long, 45ft. deep, and will be about four times the 
present area. The bottom will be slightly elevated in the centre, 
sloping towards the ends, thus obviating the present inconvenience 
felt by the docks as at present constructed with flat bottoms being 
always wet. The cost of its construction is estimated at little short 
of £200,000. 20,000 tons of Dartmoor granite will be used, now 
being hewn at Princetown. The cost will be distributed over the 
Navy Estimates for the years 1876-7.8-9, It will therefore be four 
years in hand. 

Tue Royal Society’s medals for the B a meer year have been 
awarded by the Council as follows :—The Copley Medal to Professor 
Claude Bernard, For. Mem. R.S., for his numerous contributions 
to the science of physiology; a Royal medal to Mr. William 
Froude, F.R.S., for his researches, both theoretical and _experi- 
mental, on the behaviour of ships; a Royal medal to Sir Wyville 
Thompson, for his successful direction of the scientific investiga- 
tions carried on by H.M.S. Challenger ; the Rumford medal to Mr, 
Pierre Jules César Janssen, For. Mem. R.S., for hia numerous and 
important researches in the radiation and absorption of light, 
carried on chiefly by means of the spectroscope. 


Tue secretary of the Birmingham Chamber of Commerce potas 
states that, according to a recent Spanish law, no one package of 
foreign merchandise admitted into that country must any longer 
contain two descriptions of goods. Every different variety of 

roduce, however small the quantity, must be separately consigned, 

he infringement of these regulations will entail the confiscation 
of the —e 3 and a heavy fine upon the consignee. Another regula- 
tion p ses officially to allow any captain having doubt as to the 
correct description of the goods his vessel is carrying in comparison 
with its manifest appearance, to break the bulk, and at his own 
discretion destroy the consignment in order to save the implication 
of his ship, and its detention in Spanish waters. 


A Firm in Germany has discovered, says the Miller and Miil- 
wright, a process for moulding millstones, which is said to be of 
great importance. The operation is explained as follows: The 
material ysed is the regular French burr-stone, from La Ferte sous 
Jouarre, which is crushed into small crystals, These crystals are 
thrown into a fluid substance, of peculiar preparation, and the 
mass is poured into a mould of the form of a millstone. The fluid 
solidifies until it becomes even harder than the burr-stone itself, so 
that, even if the stone should wear down, this joining substance 
will still present a rough edge. It is said that these moulded stones 
possess many advantages over the common kind, as they can be 
used for many months without requiring the application of a mill- 
pick, while they do better work. 


In a review of Lindsay’s ‘‘ History of Commerce,” a writer in the 
Western Daily Express bas the following :—The Cunard proeet erad 
have now afloat, and engaged in their Transatlantic service alone, 
(independent of their Mediterranean and other fleets), no less than 
twenty-three magnificent steamships and two steam-tenders of a 
gross registered tonnage of 64,718 tons and 10,000 horse power. 
And though they have for thirty-five years been traversing the 
stormy ocean, now almost daily, with surprising regularity and 
during the most tempestuous weather, they have only lost two 
vessels ; but it is still more remarkable—indeed, it is an extraordi- 
nary fact—that neither life nor letter intrusted to their care has 
been lost through shipwreck, collision, fire, or any of the too frequent 
causes of disaster, during the numerous voyages made by the Cunard 
steamers across the Atlantic. 


Tue twin-screw ironclad corvette Nelson, which was launched on 
Saturday from the shipbuilding yard of Messrs, Elder and Co., 
Glasgow, is, as well as the Northampton, in course of construction 
at Glasgow by Messrs. Napier and Sons, in many respects, a 
novelty, both in design and equipment. She is to be provided with 
four 18-ton guns, eight 12-ton guns, and six torpedo guns, the latter 
being sioeak on the upper deck. Her dimensions are :—Length 
between perpendiculars, 280ft. ; length over all, 310ft.; extreme 
breadth, 60ft. ; depth to aa, deck, 42ft. 3hin. ; tonnage, b.o.m, 
4673 tons; displacement, 7323 tons. The elson is desigr ed for 
sea-going purposes, and will be fitted up as a full-rigged ship with 
three masts and with coal accommodation for a long voyage. She 
has three principal decks, the upper, main, and lower, and for 
about 50ft. at the fore and after ends there is likewise an armour- 
deck which terminates oben 1 the a and rie ig the 
forward of the vessel under the water-line, while aft it gives 
peri A ypc to the under part of the ship, pa the 
steering gear. The protecting armour consists of two strakes of 
plates, forming a belt about 9ft. broad at the water-line, and extend- 
ing fora Tength of about 181ft ee The upper plates are 
Qin. thick and the lower 6in. Behind the former there is a teak 
backing 10in. in thickness, while behind the lower strake of 6-in. 
plates the teak backing reaches to a thickness of 13in. The 18-ton 
guns are situated on the main deck, two at each end, behind the 
oblique portions of the armour bulkheads, and the parts are so set 
that the guns can command a fire across the line of the bow and 
the stern. The Nelson is divided into about 90 water-tight spaces. 
To adapt her for foreign cruising she is sheathed over the tron 
plating to the water-line with teak planking three inches thick, and 
over that again there is a covering of zinc to prevent fouling. ‘The 
engines of tie vessel are of the compound inverted cylinder, direct- 
acting type, with ‘ace condensers, and are of 6000 indicated 


tana State Railway 


horse power. The building of the Nelson has occupied about two 
pocrand te” the work has'been carried out under the superintendence 
of Mr, R. Burnaby, Admiralty overseer, 
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TURTON’S PATENT CRADLES FOR GOODS WAGONS. 
(For description sce page 322.) se 
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EXAMPLES OF RAIL JOINTS. 
ONE-FOURTH FULL SIZE, 
( For description see page 325.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





—A, TWIETMEYER, \ 
NEW YORK —Tse Wittmer and Rocers News Company, 
81, Beekman-street. 


Seen aeeanaene AERA 


“TO CORRESPONDENTS. 





ene 





i and address of 
the writer, not necessarily tor publication, as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Enquirer.—There is no salt in ice. 

W. J.--The paper to which you refer did not appear in THE ENGINEER. — 

J. C. R.—An ingot of steel such as you describe might be made, but certainly 

not the girder. s 

Quarry Master.—The wheel was fitted with spiral cross strips, and as there 
awere spaces between these strips, we presume it was not considered to be a 
continuous bearing. , 

Crvit Enornrer.—As the berths are intended to be permanent the cor; 
act wisely in refusing to employ men over forty years of age. If the engage- 
ment were of a temporary character, , your objection would apply. 

A. C. P.—From 14 to 20 square feet of heating surface, and from one-half to 
one syucre foot of grate surface, should be allowed to evaporate a cubic foot 
of water per hour. So much depends on the quality of the coal and the 
dy aught that no fixed rule can be laid down. 

B. (Richmond).—A boiler of the type used in the Vera Cruz would be 
unsuitable for engines so smabl as yours. The tubes would be much too 
short for reasonable economy, and the steam space would be too contracted. 
The boiler is not of a type which will bear reduction in di i 

X. X. X.—See Toe Enoineer, May 26th, 1876, page 896 (Vol. XLI.). 


(tt +dap—r? A ‘i Ae 

=13:— . p= bursting pressure in kilogrammes per square 

Pe CF ae Fe 
millimetre ; r = interior radius ; d = thickness of pipe. 

J. C.—The chimney should not be less than 50ft. high, and as much higher as 
you like, The cross sectional area should be 30in. per square foot of grate 
Jor a chimney 100ft. high, and 40in. for a chimney 50ft. high. Thus, a 
80-horse power boiler nominal will have 30 square feet of grate, in two 
grates, Then the chimney, if square, measure 2ft. 6in. on each side, 

and if but 50ft. high, would be 3ft. 4in. square. 











TANNATE OF SODA. 
(To the Bditor of The Engineer.) 

Str,—Will anv co mdent tell me how much tannate of soda I 
should put once a fortnight into a 50-horse power Robey multitubular 
boiler to keep it clear of incrustation ? M. D. 

Nailsea, Nov. 4th. 





SUBSCRIPTIONS. 

Tae Enotweer can be had, by order, from any newsagent in town or country 
at the various raslway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two de uble numbers).. .. .. £1 9s, Od. } 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. THe Excinear is registered for transmission abroad. 

Cloth Cases for binding Tur Enotneer Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vols. 
5, 10, 14, 21, 24, 25, 26, 37, 38, 39, 40. ‘ 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. ibers paying in advance at the 
following rates will receive Tok ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 


emittance Post-office Order. — Australia, Belgi' Brazil, British 
Columbia, Brit Cape of Good “~ mark, 9 
France only), Germany, Gibraltar, India, a 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Pi Switzerlan 


d, Turkey, 
United States, West Coast of Africa, West Indies, China, via South. 
ampton, £1 16s. 
Remittance by Bill in_ London.—Austria, Buenos Ayres, Coin, France, 
and ria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and siz; ée; odd lines are 
charged one shilling. The line averages eight . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps wn 
payment. Alternate advertisements will be inserted with all practical re- 
gulority, but regularity cannot be guaranteed in any such case. All 

vertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CaNNoT BE INsERTED UNLESS DeLIveRED BEFORE S1x O'CLOCK ON 

urspay Evenine i gach Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. e Riche ; all 
other letters to be addressed to the Editor of Tur ENGINEER, 168, Strand. 











MEETINGS NEXT WEEE. 

Tre INSTITUTION OF CIVIL Sees Sueieg, Nov. 14th, at 8 p.m.: 
“The Japan Lights,” by Mr. R. Henry Brunton, M.I1.C.E. 

Cuemicat Soctety.—Thursday, Nov. 16th, at 8 p.m.: (1) ‘‘On Bar- 
wood,” by the late Dr. Anderson. (2) ‘On Potassium Tri-iodide,” by 
G. 8. Johnstone. (8) “On the Coal Gas of the Metropolis,” by J. 8. D. 
Humpidge. (4) ‘On Calcium Sulphate,” by J. B. Hannay. 

Tue MetTeoroLocicaL Socrery.—Wednesday, 15th inst., at 7 p.m.: 
“Results of Meteorological Observations made at Rossinitre, Canton 
Vaud, Switzerland, during 1874 and 1875,” by William Marriott. ‘The 
Climate of Fiji,” by R. L. Holmes, F.M.8. ‘Notes on some remarkable 
Errors in Thermometers recorded at Sydney Observatory,” by H. C 
Russell, B.A., F.R.A.S. 








DEATH. 
On the 29th Oct., at St. Thomas’s, West Indies, Mr. Toomas THompson 
Bet, Engineer and Agent of the Ship Dock at that Island. 
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THE ONE HUNDRED TON GUN. 


In our last impression we reported the results obtained 
with the 100-ton gun at Spezia up to the 26th ultimo. At 
that time only a single round had been fired from it 
against a target. Practice was resumed on succeeding 
days with results which are very easily described. We 
are not called upon to particularise the precise nature of 
the injuries which the targets received from the impact 
of the 2000 lb. projectile, because there are no injuries, in 
the ordinary sense of the term, to particularise. In other 
words, the steel target experimented against has ceased to 
exist. It was absolutely knocked to pieces by a single 
round, The section of a ship’s side which it represented 
was driven back bodily several inches, All the frames 





were bent, twisted, and broken. The steel plate actually 
struck tumbled into eo aoa nothing but a ruin 
remained to represent what was once a well-fini 
ponderous structure of steel, iron, and wood. However, 
the shot failed to get through the t. The case was 
somewhat different as regarded the iron plates. The 
destruction of the t was not quite so complete, but 
the shot went right through the iron and the backing, 
prc. hideous rent, through which those present found 
little difficulty in climbing. It thus appears that while 
with steel plates the absolute penetration of the shot is 
prevented, a section of the side of such a ship as 
the Duilio would be broken up; whereas with iron plates 
the shot would get in board with a very considerable 
remaining velocity—as much indeed as 600ft. per second, 
or a little more—but the disintegration of the ship’s side 
would be so far incomplete that very fair resistance might 
still be offered to the entrance of a second shot, even if it 
struck tolerably close to the first. It is not remarkable 
that under these circumstances the relative merits of steel 
and iron armour plates are keenly discussed by Italian artil- 
lerists, who are quite unable to make up their minds which 
is the better material of the two. Steel — keep out 
the projectile it is true, but at the cost of the ruin of a 
large section of the ship’s side. In fact, it may be asserted 
that a single round of the 100-ton gun will suffice to strip 
an area of nearly 60 square feet, besides straining the 
entire structure in the neighbourhood of the locus of 
impact to a disastrous extent. On the other hand, the 
iron plate admits the shot, but the area denuded of armour 
at each round is much smaller. It must not be forgotten, 
moreover, that steel plates succumb readily to disc 

from comparatively fight guns, which have, practically, 
little or no effect on iron plates. The Duilio or the 
Dandolo would, if coated with steel, suffer almost as much 
in an action with aship mounting 18-ton guns as she would 
if engaged with a vessel carrying 100-ton ; but 
the case would be very different if she were plated with 
iron. The soli good point about steel is that it keeps 
out one shot; but the injury done by this shot after it gets 
in would be.comparatively small, and ja pas against its 
intrusion, it seems to us, would be dearly purchased if it 
was obtained at'the cost of leaving a large section of the 
= side defenceless. 

t is absurd to speculate deeply on the relative merits of 
steel and iron when it is borne in mind that the 100-ton 
gun practically sets both at defiance. The broad fact with 
which naval architects have to do is, that it is possible to 
make and to send to sea a gun which will sink any iron- 
clad afloat at the first discharge. Our own Thunderer or 
Devastation dare not engage such a ship as the Dandolo 
or the Duilio, and we are thus face to face with the truth 
that the Italian Government will shortly two 
ships which could set the combined ironclad fleets of the 
world at defiance, always provided that those fleets relied 
on = alone as a means of attack and defence. Of course, 
both the Duilio and Dandolo are vulnerable below, and 
might be sunk by rams or torpedoes. But the task of 
ramming them, or blowing them up with torpedoes, would 
be one of extraordinary difficulty. It is not too much to 
say that the gun has not only beaten armour, but that it 
is so far ahead of the plate in power that the defeat of 
the latter is, for the moment at least, absolute. There are 
but two possible chances for the plate now, and these will be 
found in so disposing it that the shot must strike it at an 
angle, and in using air s armour. This last has not 
oa been tried on so considerable a scale as is desirable, 

ut the results already obtained are all that the most 
sanguine could anticipate. They are even better than we 
hoped they would be. We have always advocated the 
air s system on the assumption that shells only 
would be used in naval warfare. Then the outer plate 
would explode the shell, and leave only fragments to find 
their way—if they could—through the inner plate. But 
the recent trials at Shoeburyness showed that the 
system would exclude even solid projectiles in most cases, 
for even though the projectile is not broken up by the first 
plate, it is certain to So so far deflected in its 
through it that it does not strike the second plate within 
the limits of the angle of penetration, and it consequently 
fails to get through. It is probable that the ironclad ship 
of the future will be roofed in, if we may use the words, 
with iron plates, set at.an angle of about 35 deg. with the 
vertical, and that inside these plates will come a second 
roof of thinner plates, an air space of some 6ft. interven- 
ing. There are difficulties in the way of adopting such an 
arrangement, the importance of which we do not over- 
look. Itmay be found that even with air-space armour, 
the plates required to keep out 2000 lb. projectiles must be 
heavy, and if this be the fact, then recourse must be had 


-' to inclined armour. It remains to be seen whether the 


100-ton gun will differ from all other guns, and penetrate 
plates at considerable angles to the line of fire, or whether 
it can do more with flat-fronted shot than other guns 
have done. But be this as it may, it is certain that no 
vertical armour which a ship of even 10,000 tons burden 
can will resist the 100-ton gun; and if this be 
granted, it is xdmitted at the same time that a total —— 
must be made in the system of constructing ironclads. 
Half-a-dozen rounds fired from a single at Spezi 

have sufficed to render fleets on which millions have been 
expended obsolete. This is a stupendous truth, but it 
must be faced. I1t will not do to evade the evil, and say 
that only a single 100-ton gun yet exists. Guns can be 
made much more quickly than ships, and it would not 
take many months to place Great Britain in sr to 
send a dozen 100-ton to sea, if we only the 
craft in which to mount them. But to all intents and 
purposes our finest existing ironclads, even those most 
recently launched, are antiquated, and useless as regards 
taking the leading place in line of battle. We are very 
far from asserting that they are absolutely useless or 
will be so for several years to come. But it will not be 
wise to build any more ships even of the Inflexible class 
until it has been decided it is hopeless to attempt to 
keep out the shot from a 100-ton oe That our own 
Government are getting impressed with the importance of 





the lessons taught at Spezia is proved by the circumstance 
that orders are about to be given for the production of 


and | some 24in. armour plates —that is to say, plates 2in. thicker 


than those used at Spezia. As the resistance of plates 
varies as the square of the thickness, the 24in. plate would 
be better than the 22in. plate in the ratio of 576 to 484, 
or roughly, as five to four, and it is assumed that a good 
iron of 24in. thick would just keep out a 2000 lb. 
shot fred with 340 lb. of powder. 

But something more than the wonderful power of the 100- 
ton dave an armour + yew puncher has been taught at Spezia. 
Hitherto it was held that so long as the skin plates and 
frames of a ship were strong enough to hold the armour 
plates, they were sufficiently strong for any pu ‘But 
it would. appear that this rule will no longer hold good. 
When we have prevented the shot from a 100-ton gun 
from getting through a plate we have done but half our 
work, If the plate is impenetrable to the shot, and the 
— side is weak, then the shot will drive the plate 

ily in before it. The energy or work in the 2000 lb, 
we fired at Spezia was over 30,000 foot-tons. 

t is to say, if the Duilio weighed 10,000 tons, then the 
energy stored in the shot from one of her own guns would 
suffice, if properly applied, to lift the whole ship bodily to 
a height of 3ft. en comparatively light shot is dis- 
charged against heavy plates, the inertia of the latter may 
be relied on to save the structure behind from heavy 
strains. But the striking power of the 2000lbs. shot is 
ous of all proportion with the inertia of a 22in. plate. 
The weight of a plate of this thickness, 12ft. long and 5ft. 
wide, which is probably the largest plate that can be used, 
and a little larger than those tried at Spezia, is about 
23°5 tons. The work in the 20001b. shot, if expended 
in imparting motion to the plate alone, would lift it to 
a height of nearly 1280ft. 1t becomes evident then that 
the inertia alone of such a plate cannot suffice to protect 
the sides of a ship from an enormous strain. The 30,000 
foot-tons of energy condensed in the shot must be ex- 
pended on something. Practically, it is dispersed in three 
directions. A portion is converted into heat; another 
portion is used up in punching or smashing the plate ; 
and a third portion is employed in driving the plate bodily 
in, and even the entire ship before it. e are thus face 
to face with the condition that, not only must plates of 
tremendous thickness be used to keep out shot, but that 
these plates must be carried on an enormously strong 
framework, or else plate, shot, and all will come in to- 
gether on the main deck. What all this means the naval 
architect will readily understand. It implies the necessity 
for ships of colossal proportions. As regards the position 
of a turret, weighing 400 tons or so, in action with a 
100-ton gun, nothing save alarm can be experienced. If 
struck fairly, the chances are twenty to one that the 
gearing would be so strained that the turret could not be 
worked. It requires no great stretch of the imagination 
to see that such a turret, with all its contents, might be 
knocked clean overboard, when we reflect that the projectile 
striking it contains sufficient energy to lift it bodily as 
high as the maintop. 


THE VALUE OF LUBRICANTS. 

THE money expended annually by railway companies in 
the purchase of oil, grease, and other lubricants, repre- 
sents a very considerable sum—a sum so large, iideed, 
that on cst all railways economy in the use of 
lubricants is rigidly enforced. This being the case, it is a 
somewhat remarkable fact that no one really knows what 
is the best and cheapest lubricant to employ for any 
specific railway purpose. We say this although we are 
fully aware that every railway engineer who reads this 
article will disagree with us. But this does not affect in 
any way the truth of our statement, If twenty locomotive 
and carriage superintendents were assembled to-morrow 
and asked to say definitely what was the best lubricant 
for railway purposes, there would be at least a dozen 
different answers given. No doubt each man uses in his 
own practice what he holds to be best. But this is not 
the point. The conditions under which carriage axles, at 
all events, are worked on different lines do not vary 
much, and what is found to answer on one line ought to 
give satisfactory results on a dozen other lines; but this 
conclusion appears to be totally disregarded, and we could 
name dozens of different compounds of mineral oils, vege- 
table oils, animal oils, alkalis, earths, black lead, sulphur, 
&c., all used, and all enjoying more or less favour on dif- 
ferent lines. It has recently been stated that the difference 
in the consumption of two diferent kinds of grease under 
precisely the same circumstances may amount to as much 
as five to one; that is to say, five pounds of the one are 
required to do the work of one pound of the other. Very 
similar statements have beeri made concerning oils. Is it 
not about time that the truth or accuracy of such statements 
should be demonstrated, and that some definite conclusion 
should be arrived at as to what are and what are not the best 
lubricants for axle-boxes and for cylinders? The question 
is not at all complicated by the use of various systems of 
axle-box. If the variation in the merit of oils is as 
great as it is said to be, then, the axle-boxes being alike, 
the performance of different oils can be easily tested, The 
only precaution necessary is that similar axle-boxes 
working on different lubricants should be compared amon 
themselves. ‘There is some reason to fear that a good dea 
of ignorance exists as to what a given lubricant can or 
cannot do, because notes are not exchanged on the subject 
among railway engineers, and it may thus happen that one 
man spends twice as much money on lubricants as another, 
being fully confident all the while that his practice cannot 
possibly be improved upon. 

About a year ago the American Master Mechanics’ Asso- 
ciation endeavoured to obtain some reliable data on the 
subject of lubricants, and circulars were issued by a 
committee appointed to Aa og the subject. Only 
twenty replies were received. It is not easy to — 
the cause of this reticence, but it in some measure nullified 
the labours of the committee. The information received, 
small as it was, was sufficiently estive, the consump- 


tion of lubricants on different lines being found to vary 
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through a very wide range. Thus, for example, on the 
Jefferson, alien, and Indianopolis Railway, a level and 
good road, the total consumption of lubricants in five 
aan engines was at the rate of one quart of tallow 
‘or every 124 miles run, while seventy-six miles were run 
to one quart of West Virginia natural mineral oil employed 
on guides and bearings. This is an average of fifty miles 
per quart of total lubrication. With goods engines on the 
same line, the consumption was at the rate of eighty-seven 
miles to the quart of tallow, and sixty-two miles to the 
quart of oil, or an average of thirty-seven and a-quarter 
miles per quart of total lubrication. On the other hand, 
on the Wilmington and Baltimore line, the lowest duty 
was obtained, viz., twenty-two miles run to the quart. 
On the twenty lines reported, five different cylinder lubri- 


cants were used, fourteen lines employing tallow, four }- 


lines lard, one line “manufacturing oil,” and one line 
sperm and neat’s-foot oil. On the whole, tallow gave 
the best duty. For the guides, bearings, and journals, 
thirteen lines used lard and petroleum ; three lines petro- 
leum alone ; two roads manufacturing oil; one line fish 
oil and petroleum ; and one line tallow, oil, and petroleum. 
The lard and petroleum gave the best results. The fish 
oil and petroleum the worst. The results obtained with 
tallow vary very much with its quality; when “ manufac- 
tured,” it is in almost all cases bleached with chemicals 
and adulterated; or else it is fermented, and stearic acid 
is formed, which proves very destructive to valve and 
cylinder faces. ‘The modes adopted for applying lubricants 
differ on different roads, but the cab-tube arrangement is 
apparently most in favour. This is little known in England, 
and consists in leading a small pipe along the boiler from 
the foot-plate ; when the engine is running without steam 
a cock is opened, and melted tallow is poured into a small 
funnel on the foot-plate, and immediately sucked into the 
cylinders by the action of the partial vacuum formed 
within them. This system is stated to give better results 
than any automatic or other cylinder lubricator known in 
the States. A modification of Ramsbottom’s grease cup 
has been tried, but only answers on level lines when the 
engine runs very short distances without steam, as in 
descending inclines without steam no displacement occurs 
in the grease cup, and of course no grease enters the 
cylinder just at the time when it is most wanted. Petro- 
leum is used, it seems, not because it is actually the best 
thing for the purpose, but because it is “handy,” and 
easily obtained. 

In the same report we find a notice of certain new 
systems of applying lubricants which are said to have given 
remarkable results. What is known as the Brosius’ box 
has been tried on some car truck axles. A wooden saddle 
covered with cotton web is held up by springs against the 
under side of the journal, the web acting as a wick; 1125 
miles are run per quart of West Virginia oil and tallow 
mixed. On the same line, the Atlantic and West Point, 
Mr. Rushton, the locomotive superintendent, has fitted 
some of his driving axle-boxes with a roller in the oil 
cellar, held up by springs against the under side of the 
bearing. It is stated that about one ounce of oil suffices 
with this arrangement for a run of 87 miles. Mr. Graham, 
on the Bloomsburg Railway, gives the record of a tender 
axle-box, packed with a mixture of black lead and oil in 
1874, which was still running in February, 1875, having 
performe| 809) miles without repacking. On the pre- 
sentation of the report from which we have collected the 
preceding statements the members of the Association pro- 
nounced it unsatisfactory because it was not full enough, 
and it was proposed that the investigation should. be 
pursued. We regret to say, however, that this proposal was 
not acted upon, and it is probable, therefore, that it 
will be a long time before any additional data of a reliable 
nature is supplied from the United States. May we 
suggest that the subject should be taken up and handled 
on a large basis in this country? Accounts are for the 
most part better kept on the railways of Great Britain 
than they are in the States, and if locomotive and carriage 
superintendents woultl work together, an immense amount 
of information concerning the performance of various 
greases and oils would no doubt be obtained. At the 
present moment so little is known generally concerning 
the performance of different oils that the public are very 
much at the mercy of the vendors of these oils, who can 
make almost any assertion they please without fear of 
contradiction. Of course, in this statement we do not 
include the more respectable houses. The argument that a 
given oil or grease is used on a particular railway has a 
powerful effect in securing sales; and it is much to be 
desired that some authoritative statement of the results 
really obtained in practice should be made by some competent 
authority. The Institution of Mechanical Engineers might 
take the matter up with advantage, because, unfortunately, 
there is no society of locomotive superintendents in this 
country. The properties of lubricants, however, concern 
every engineer and steam user, and we can hardly name a 
subject on which so little accurate information is available. 
It matters not, therefore, by whom the information 
required is supplied, so long as it is precise and full. 





THE COAL AND IRON INDUSTRY IN INDIA. 


Tae last supplement of the Gazette of India contains the 
copy of a despatch received from the Secretary of State, written 
in reply to the Government of India’s communications to the 
Home Government, on the development of the coal and iron 
industries in India. From it we learn that the experiment of 
iron manufacture at Rancegung is being actively pursued by 
private capitalists. The Kumaon Ironworks, however, are yet 
to receive a start under Goverment auspices. But the working 
of the iron mines at Lohara, in the Chanda district, is still a 
distant project, contingent on the construction of a railway to 
the mines, in the laying down of which the Secretary of State 
estimates a preliminary expenditure of at least a quarter of a 
million. That any individual or joint stock company could be 
found prepared to establish ironworks there is thought highly 
improbable, and the question is, for the time being, left in 
abeyance. The only concern with which Government is per- 
mitted to meddle is the Warora Colliery. Samples of the pro- 
duce of that colliery are still being experimented upon in 

gland, with a view te its application toe smelting purposes. 





The readers of Toe Encrveer will remember that from his 
experiments, conducted in smelting the native ores on the epot, 
Mr. Walter Ness has satisfied himself that the fuel of the 


Warora Colliery, however serviceable for use upon Indian 


railways, is quite unsuitable to the smelting of iron-stone by the 
olast furnace process ; though he has much expectation that it 
may not prove unfitted for smelting by a direct process. The 
Secretary of State commends the course of the Supreme Govern- 
ment in not committing itself to any specific line of action with 

to the various mines. He thinks there is an insuper- 
able difficulty, under existing circumstances, in drawing the 
line between private enterprise and State ment, as 
further inquiries may show that both these may deserve to exist 
side by side, and any decision condemning either might turn 
out to be premature. 


CORPORATION GAS AND WATERWORKS, 


A rew weeks ago, (in alluding to this question, with especial 
reference to the}case of Sheffield, where the chairman of the 
Sheffield United Gas Light Company had just given notice, in 
his capacity as a newly elected town councillor, for the appoint- 
ment of a committee to negotiate for the purchase of the local 
waterworks by the town, we drew this inference that by general 
consent companies manage such concerns better, and more 
economically than corporations. Since that time statistics have 
been compiled, showing that in many instances undertakings 
of this class by corporations are being conducted at a profit, and 
that the money so earned relieves the ratepayers’ pockets, by 
being placed to the credit of the local rates. In support of this 
theory, the case of Manchester is very prominently set forth, 
the gasworks there having been worked at a great yearly profit 
for years past. Other towns are also cited, as for instance Bir- 
mingham, where the works yield £25,000 per annum profit, 
Leeds with £22,000 profit up to June 30th this year, Bradford 
over £100,000 in five years, Nottingham with £5000 in the first 
year of the corporation’s management, Bolton £15,600, and 
Rotherham £2600. Brighton is also put forward as a town where 
the cost of constructing waterworks is paying for itself, in fact 
numerous instances of the kind are at hand; but all the state- 
ments of this kind do not necessarily lead to the inference that, 
because the corporations have succeeded, companies would not, 
or that the latter might not have been still more successful. 
No mention is made also of the fact that in Manchester and 
several other towns the inhabitants have not only to pay for 
their gas and water in the shape of a direct rate, but they are 
also called upon to pay an additional poundage rate, whether 
they use gas or water or not, in order to meet the expenses of 
management. Where a company is honestly and well-con- 
ducted, we think it will always manage gasworks better and 
more economically than a corporation. As to waterworks, there 
are other matters to consider, and there can be no question 
that all towns should, as a sanitary meagure, control their own 
water supplies. Whether, however, it would pay to buy up the 
existing concerns or not, on the usual terms of compulsory pur- 
chase, is an entirely different question, and one which demands 
extremely careful consideration. 


A PUFF DISSIPATED. - 


“Save me from my friends!” We do not know whether Mr. 
Danks has quite said this, but if any man is likely to suffer from 
the effects of trop de zéle, Mr. Danks should be the man. That 
he should b2 a party to the dissemination of puffs, such as the 
outrageous specimen we reprint in another place, we do not 
believe, but we can hardly be expected to extend that indul- 
gence to his whole army of supporters. Fortunately, perhaps, 
the absurdity of the puff or scare, whichever is intended, 
is so great, that its effects must be correspondingly small ; 
still there are, no doubt, many American inventors and 
manufacturers who may take all that comes from an English 
correspondent on English Patent Laws as, at least, generally 
true, and in the cause of common honesty they should 
be warned of their mistake. We have had statements in the 
English press to the effect that the Solicitor-General had pro- 
nounced in favour of the claim of Mr. Danks to the method of 
cooling furnaces by water; but so far as we have seen these 
statements, they have not been inconsistent with the existence of 
a written opinion given by the Solicitor-General in his private 
capacity. In the States, however, the public is gravely informed 
that “ the Solicitor-General, by our new Patents Act, is appointed 
a tribunal in such matters from which there is no appeal ;” that 
“the case was fully debated in a court over which the Solicitor- 
General presided,” and so forth. Many a man would be glad, no 
doubt, if there were a “new patents act”—our “new” act is 
twenty-four years old—by virtue of which a Solicitor-General 
might hear his cause “ fully debated in court,” and then decide in 
his favour without the possibility of appeal. Mr, Danks’s friends 
would be very glad, without a doubt, to be confirmed so easily 
in the enjoyment of a claim, but to wish for such a result, and 
to proclaim its consummation as a fact, are two very different 
matters. Now, how big a mouse can we find for all this moun- 
tain? A very little fellow after all. In the month of August 
last Mr. Danks applied for leave to enter a disclaimer of certain 
portions of the specification of the patent granted to him in 
1869, No. 370. He was advised that the removable portion of 
the flue, which fronts the rotary refinery, and which serves by 
turns as a flue anda door, was not new, “ although,” as he takes 
care to say, “ the particularconstruction of thesaid removable por- 
tion, as described in the said specification, with cellular chambers 
or their equivalents, for the purpose of keeping the said remov- 
able portion cool, by the introduction of water within the said 
chambers, was novel, and had never been known before.” The 
disclaimer was allowed without difficulty, and its effect is simply 
to abandon as part of the invention the removable flue as such. 
This is the whole foundation for the ingenious narrative of our con- 
temporary. The story about the cause having been debated in 
court is a pure fiction. Applications of this kind are heard in the 
Law Officer's chambers, and in this particular case there was abso- 
lutely no opposition whatever. So much forthe interest of English 
patentees in this matter. The plot has been most ingeniously 
laid. Mr. Danks’s agent introduces a recital to the effect that 
the cooling device is novel ; the law officer allows the disclaimer, 
therefore, say the persons interested, the law officer guaranteed 
the truth of the recital. Mr. Danks may rejoice in the belief 
that his claim is valid, but whether it is valid or not—a matter 
we do not pretend to decide, and which is beside the mark now 
—must remain for the decision of a court of law. How careful 
a journal need be in the selection of its informers this instruc- 
tive little story will show. 


THE FAILURE OF THE CHELSEA EMBANKMENT. 


OrrraTIons of a somewhat extensive character are being 
pushed on at the site of the bulging lately reported as of such 
alarming extent on the embankment opposite the Chelsea Pier. 
Piles are being driven a considerable depth into the bed of the 
river, at about 5ft. from the embankment wall, and in a row ex. 
tending from the new Albert suspension bridge, to about 300ft, 





therefrom. cpa Pt eho: yr clpeto op 
protection to the footings. The whole of the earth behi 
the wall for a distance of about 100 yards and a width of about 
10 yards is being rapidly thrown out, the depth already reached 
being in some places nearly that of the footings. The pressure 
on the back of the wall is greet rk a oe 
and no further bulging may sump 

sunk nearly opposite to the foot bridge from the pier, and 
although it is already of considerable depth, only a small quanti- 
tity of water has been met with, though it is expected that if a 
spring or imprisoned water from any source has been the cause 
of the failure, it will be found at this spot. The displacement 
of the wall seems to be greatest about opposite the landing pier, 
but though this is the case the movement cannot be considered 
as wholly due to vibration of the river bed caused by the oscilla- 
tions of the landing stage which is some distance from the wall, 
nor of the iron support at the shore end of the foot bridge 
which connects the stage and embankment. These vibrations, 
however, combined with the wash caused by steamers and the 
tides may, with the assistance of spring water behind and under 
the wall, have done their work in the movement described. 
But there seems some reason for the conjecture that the new 
Albert Bridge may have done its part in the work, though the 
bulging is not most where it joins the embankment, It will be 
remembered that the mooring chains of this bridge pass down 
into nearly vertical cast iron cylinders, embedded’ in concrete 
which really forms part of the embankment. These chains 
depend from a pin in a quadrant casting, which is about 5ft. from 
the point of support of the girder to which the casting is affixed. 
The result therefore of the downward pressure on the abutment at 
its outer face, and the upward pressure acting about 5ft. horizon- 
tally therefrom, is a tendency either to throw the upper part of 
it outwards or to move the lower part inwards. The vertical 
oscillation of the land girders to which the above castings are 
attached is moreover very considerable at only a few feet from 
the abutments, and this oscillation being greatly checked by the 
anchor chains to which the strains on the cable are transmitted, 
induces, or tends to induce, vibrations in the embankment, 
which, judging by the oscillations of the bridge when only a 
single vehicle 1s passing at a trotting pace across the centre span, 
must be very considerable. Although these vibrations do not 
seem to have affected the wall very much directly at the bridge, 
there are grounds for suggesting the probability that they have 
been transmitted, and of sufficient intensity, to have caused, in 
combination with the other forces mentioned with reference to 
the landing pier, the bulging of the wall at that spot. 








On Tvuespay the shipping in the Surrey Commercial Docks made 
a profuse display of bunting to signalise the formal opening of 
another large dock by the company, whose extensive system 
occupies the corner of land between the Poole and that south- 
ward bend of the river known as Limehouse Reach. The new 
dock, named the Canada Dock, is designed to meet the neces- 
sary requirements of the timber trade, the present demands of 
which are attested by the stacks of timber in the company’s 
yards. The Canada Dock is almost in the south-west corner of 
the company’s system. It is rectangular in shape, and its western 

uay is over the East London Railway just before it enters the 

hames Tunnel, Its dimensions are 1500ft, in length, 500ft. in 
width, with a water area of 164 acres, and a depth of 27ft. 
of water under Trinity high water level. It communicates with 
the existing Albion Dock by an entrance 50ft. in width. The 
quay space surrounding the rew dock is upwards of 21 acres in 
area. The walls are mostly built of concrete, that for the facing 
being set in blocks from one and a-half to two tons in weight, dove- 
tailed-shaped, and bonded in the mass of concrete backing. The 
Surrey Commercial Docks have been extended from time to time 
until they now comprise ten docks and seven timber ponds, with 
an aggregate water area of 176 acres and land or wharfage area of 
193\.cres, making together an area of 369 acres of dock property. 
The docks have four entrances from the Thames at different points, 
extending over a length of 1} mile of the river, The length of the 
quays available for shipping is five miles, The new dock has been 
constructed from the designs and under the direction of the com- 
pany’s engineer, Mr. James A. M’Connochie, Member Inst. C.E., 
the contractors being Messrs. Thomas Docwra and Son, of Balls- 
pond, Islington. 

HYTHE AND SANDGATE GASWORKS.—Thursday, Oct. 26, was an 
important day in the history of the Hythe and Sandgate Gas Com- 
pany, i h as it wit d the laying of the stone to com- 
memorate the erection of the new and important works to the 
westward of Hythe, which will shortly supersede the old places of 
manufacture and storeage. It must be taken as a sign that Hythe 
and Sandgate are progressing, that the consumption of gas in both 
towns has lately increased at an unprecedented rate ; in fact, no 
less than 700,000 cubic feet additional were required last year than 
the year before. The present works, it was evident, would soon be 
inadequate to the supply, and the directors found it necessary to 
obtain authority to raise fresh capital for the purpose of erecting 
additional works. Fortunately one of the estates involved in the 
protracted Chancery suit of Hythe v. East came into the market 
about this time, and, as it was well suited for their purpose, the 
directors acquired it, with three large houses erected upon it. The 
land in question is nearly six acres in extent, and is somewhat 
more than half a mile from the Parade. The engineer consulted 
by the directors was Mr. Alfred Williams, of Bankside, Southwark, 
and he has designed for them admirable modern works, which will 
involve an outlay of about £13,000. When these are completed, 
the old works at Hythe, as well as at Seabrook, will be done away 
with, although the storage power at each place will be retained 
for the present. The new works are designed on a large scale, as the 
following will show. The dimensions of the retort house are 61ft. 
from north to south, and 40ft. from east to west, with an elevation 
of 20ft. The retort benches comprise one bed of five, one bed of 
six, and four beds of seven. Clay retorts will be used, 10ft. long. 
The coal store is the same size as the retort house, and is capable 
of holding about 1000 tons of coal. The roofs of all the buildings 
are of iron. The tank, which is annular, is unique in this part of 
Kent. It is 72ft. in diameter and 20ft. deep. The ordinary way 
of constructing a gas-holder tank is to build a brick wall, properly 
puddled outside, the interior excavated and filled with water. 
Here, in order to save the enormous expense of excavating the 
beach, there is simply a ring of 2ft. 6in. width to be filled with 
water, the interior of the circle retaining the beach. The holder 
is 70ft. diameter and 20ft. deep. Both the gasholder and ‘the 
annular tank are of wrought iron, and the former will hold a 
of 76,000ft. of gas. The tank was lowered into a bed of boiling 
tar to protect it from rust. There.are ten cast iron columns to the 
gasholder, and wrought iron girders at the top. The other build- 
ings include a boiler and engine house, purifying house, smithy, 
and meter house, all arranged to allow for large extensions. There‘ 
will also be manager’s residence and cottages for workmen. The 
material of these buildingsis Kentish rag, with brick quoins, The 
works, as before stated, are designed by Mr. Williams, of South- 
wark ; the Horseley Company, Limited, of Tipton, Staffordshire, 
are the contractors for the construction of the tank and holder, 
and supply all the neressary ironwork for roofs, purifiers, con- 
densers, scrubber, &c.; the pipes for street-mains are supplied by 

y; and the buildings are being carried 


the Birtley Iron Com 
out by Mr. Amos, of Hythe. Messrs. Andrews and Son, surveyors, 





Hythe and Folkestone, act as clerks of works, We should add 

that ample room has been left in every branch of the works 

— extension, as may be required.— Journal of Gas 
ng. 
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{THE RELATIVE VALUE OF BLOWS AND 
~ PRESSURE. 


A Most interesting treati ernie agers mpga A 
published by Professor Kick, of the Prague Polytechnic, wi 
diagrams of the results of some careful iments, The whole 
is too long for us to transcribe in extenso, but we give such 
extracts, from the original German, as_ will 
introduce and illustrate, in as nearly aa ible his own words, 
the Professor’s theory and deductions. He mentions the nume- 
rous alterations of form in materials effected by a acting 
either quietly and constantly, or by means of tr calling 
special attention to the forging, by means of hammers, in con- 
trast with the Haswell press forge, to coining with the old stamp 
and fly press, instead of the Uhlhorn machine or hydraulic 
presses, to the fabrication of rod iron in the old forges, before 
the introduction of the modern rolling mills ; and to the boring 
of stone with jumpers in contrast with the revolving diamond 
cutters of the present day. A glance at the above examples 
shows that the appliances, acting by means of blows, belong to 
an earlier age, and are undoubtedly more simple in construction 
than those whereby a quiet and suitably apphed pressure exe- 
cutes the same, and ofttimes a better, work with advantage. It 
is not too much to say that the science of modern times is 
striving to replace the mechanical power exerted by blows by one 
acting by pressure. The foregoing illustrations show that a 
mechanical power, acting by blows, can be advantageously 
replaced by one acting by pressure, and that the labour expended 
in shaping materials under a quiet pressure is less than that 
wasted in using blows. The word pressure is here intended to 
comprise tension, deflection, crushing, breaking, pushing or 
torsion. 

The work of shaping, be it stretching, shortening, bending, 
tearing, breaking, &c., amounts to bringing the smallest 
particles of any body, or a certain portion of them, into a 
different relative position. Every movement of the smallest 

‘particle, which by an alteration of form must alter its relative 

ition, will meet with a certain amount of latent resistance. 

t us now suppose exactly the same alteration of form produced 
by a quiet pressure and by a blow, the latent resistances are 
overcome equally in both cases, therefore the amount of work 
done in each must also be equal, é.e., the mechanical effect pro- 
duced by the apparatus acting by pressure must be equal to the 
percussion effect or vis xwa required of the tool acting by blows 
in producing the like result. This ideal demand cannot, how- 
ever, be fulfilled, because the blow must always produce conden- 
sation of the direct impinging and impacted surfaces, and 
vibrations which have nothing to do with the actual intended 
alteration of form, hence considerable mechanical effect is 
wasted, If, for example, we allow a weight to fall on the centre 
of a bar of iron supported at both ends, there will follow not only 
a certain deflection of the bar, but also a compression of the out- 
side strata which come into immediate contact with the blow, 
and consequently an often very perceptible increase of heat. 
The mechanical equivalent for one unit of heat is well known to 
be 424 met. kilogrammes. There results then by a compara- 
tively small increase of temperature a large loss of effort, and, in 
consequence of depression caused by the blow, also a considerable 
waste of percussive effect, intended for the alteration of form. 
To this must be added the almost unavoidable vibration of the 
supports. We admit that a blow fulfils an immense duty when 
a rigid substance has to be divided. One might say that the 
splitting of a block of stone in the usual way with wedges driven 
in with sledge hammers requires a very small amount of effort 
compared with what would be necessary to break the block by 
means ofa load acting by pressure. This admits of explanation. 
By splitting a block with wedges only those particles which lie 
in the line of rupture require to be affected to obtain a separa- 
tion ‘of the same, while the whole block remains unaltered ; 
whereas if a rupture be produced by weight acting by pressure, 
it will not be confined to the line required alone to be affected, 
but will be attended by expansions and contractions in every 
particle of the stone, of which the greater part would be useless, 
if not detrimental. 

Redtenbacher’s “ Principles of Mechanics” says, “The advan- 
tage, therefore, of separating stone by wedges lies in this—that 
a certain vis viva acts only just on those portions which must 
be separated one from the ether, whereas by crushing, the whole 
body is affected unnecessarily.” 

Professor Kick, without disputing this, says, ‘ The same effect 
can also be produced without the application of blows,” and 
instances the use, for the same purpose, of blocks of wood 
saturated with water, and freezing water, also the breaking of 
glass by first heating and then plunging it into cold water ; and 
then asks, “If an equal result be not obtained with less expense 
of labour, and still without a blow ?” 

Quoting again from Redtenbacher :—“The driving of a pile 
into the earth without the use of blows is, s0 to say, a practical 
impossibility. If one were to try to press a pile into the ground 
in any way whatever, enormous preparations and precautions 
would be required—either one must place a weight on the pile 
which would nearly equal that of a house, or if one intended to 
effect the sinkage by a press, the press would require first of all 
to be made as fast to the ground as the pile itself would be 
when sunk ; whence one must pre-suppose that that which is to 
be already exists,” Kick answers, “Here too, for the sake of 
‘useful effect of blows,’ the argument is carried a little too far.” 
And proceeds : Without mentioning that screwing piles into the 
ground is both easy and advantageous, so much is certain, that the 
power of pressure necessary to sink them cannot be spoken of 
otherwise than asexorbitant. Let us take the example of a house 
four stories high resting on a single row of piles 3ft. apart, centre 
to centre, with the usual thickness of walls, according to the 
Building Act of Bohemia, and we find that the loading of each 
pile equals about 25 tons. Certainly no one will maintain that 
a pressure of 25 tonsis no longer to be obtained. If, for instance, 
a pile driving vessel or in driving land piles, a wagon be loaded 
with this weight, the necessary pressure can be brought into 
effect in either case. Even if a double or treble security be 
required, that is, that the piles shall not sink any further under 
a weight of 50 or 100 tons, the application of such a weight is not 
accompanied by insurmountable difficulties. 

In loose earth (sand) Captain Liernur, and later, others have 
obtained brilliant results by means of a thin pipe along the pile 
from whose orifice, in the neighbourhood of the toe, a thin but 
powerful stream of water issues, which clears away and ‘presses 
upwards the fine sand, and so facilitates the sinkage of the pile. 
Considered in this light, then, it appears very questionable if the 
use of blows in driving piles be attended with any advantage. 

It certainly happens in the erection of works that a heavy 
body is moved, or in other words brought into position, by blows, 
and on account of its simplicity will always here and there be 
used, In this case, however, the mechanic must be quite aware 
that a certain amount of work which: should be employed in 
moving, &c., is lost—i.e., is converted into ‘disintegration and 
heat, and that the lever windlasses are always more effective where 
they can be applied, As blows used in moving masses are 











attended by a waste of labour, on account of part of the efforts, 
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they revs tier a diminution of by compression of the 
outside strata, and the conversion of work into‘heat to a much 
ter extent than when a quiet and constant pressure is _— 
+ may be asserted that a fair comparison between the effect of 
blows and continuous pressure cannot be made, because the 
alteration of particles is quite different, In many cases this is 
true ; nevertheless, in other and very numerous cases—e.g., the 
bending of axles, coining, &c—we may ask with reason what 
the quantity of effect is for the same amount of deflection, stamp- 
ing, &c., when blows are used as the power or when pressure. 
For such cases we have stated that, generally speaking, the ex- 
penditure of effort for the same effect is less with the application 
than that of blows, In support of the above assertions the 
following series of experiments, taken partly from publication, is 
ven :— 

(1) In a lecture on steel bronze, held on the 10th April, 1874, 
General Uchatius, the inventor of the new Austrian fieldpiece, 
published the results of his trials of the tensile resistance of 
cast iron for cannons to blows and strains. The length of the 
rod was 75 millimetres ; sectional area, 0°5 square centimetres ; 
weight of monkey, 1°15 kilogs, 


Metres. ~~ 
The rods tore asunder with 0°72 Fallwith blow, producing 0228 
‘a ‘ 8 2 ei 1°430 
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” ” 0°27 4 87 ss 11°490 
” ” 0°18 ” 852 ” 72°860 
” te 009 «5, = 2052 x 218°380 


Consequently a breakage was effected with the least expenditure 
of effort, with a fall of 72 centimetres—namely, 0°828 met. kilogs. 
It can be taken for granted that a fall somewhere between 
0°63 metre and 0°72 metre would have been sufficient, but as 
with a fall of 0°63 metre two blows were found necessary, the 
labour expended by each being 0°715 met. kilog., it may be more 
safely asserted that 0°828 met. kilog. is the minimum effect of a 
blow necessary to cause rupture. An alteration of form is there- 
fore obtained by strokes or blows with so much less expenditure 
of effort as the number and strength of the blows applied are 
fewer and stronger. 
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Let us now inquire what amount of labour is necessary to tear 
asunder the same materials by means of a continuous pressure or 
strain. The trials gave as follows :— 


























Weight in Extension in | Weight in Extension in 
kilogrammes| 0°00001 of length, |} kilogrammes | 070001 of length. 
per square per square ee REE 
centimetre. | Elastiv.| Per t timetre. | Elastic.| Permanent. 
100 2 7 | 1 84 14 
200 10 0 | 1400 92 19 
800 15 0 1500 101 24 
400 22 0 | 1600 110 30 
500 27 met 1700 120 35 
600 33 0 | 1800 180 50 
700 38 2 1900 142 65 
800 47 4 2000 157 81 
900 54 5 2100 _ —- 
1000 61 6 2200 _ — 
1100 68 eae 9300 | — pe 
1200 76 10 || 2420 Tupture| rupture 














From the result of these experiments of General Uchatius the 
diagram No. 1 is constructed in which the abscisse represent the 
weight (100kilogs. as 4 centimetre) and the ordinate the total exten- 
sion (yes of the length, i.c., rs as 2 centimetres), and shows 
that the effective labour required for tearing asunder a rod of 
cast iron 1 square gentimetre sectional area is about 0°2 met. 
kilog; and therefore that the effective labour required for tearing 
asunder a bar of cast iron 4 square centimetre sectional area, is 
about 0°1 met. kilog. If we compare this with the effective 
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labour required for tearing asunder by a blow, the result is in 
favour of pressure as 8 to1. The work required for extension 
up to the limit of elasticity with an area of 4 square centimetre 
is about 0°003 met. kilog., or equal to a blow of a weight of 
115 kilog. from a height of 3 millimetres, whereas Uchatius 
found that with a fall of 30 millimetres with this weight the 
limit of elasticity was not exceeded. . 

Since this experiment shows that one strong blow results in a 
better application of the vis viva than a number of weaker blews, 
and that an equal effect is obtained with a less expenditure of 
labour by means of a quietly working pressure than by the one 
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waste of power pressure in performing the same work; and 
that this is so, as far as regards cast iron, the above trials cer- 
tainly go far to prove. ; 

(2) Mr, Robert Lane Haswell, of Vienna, made two compara- 
tive trials, to bend an axle by means of — continuous pres- 
sure, and then to straighten the same by blows. If the perma- 
nent deflection be not very great, the expenditure of labour 
necessary to straighten it can be looked upon as being the same 
as that required to bend it, because the same blow—W x H 
—which had previously caused a certain deflection was found 
able when properly applied to straighten a bent axle. In 
the press the weight of lever and scale amounted to 
241-25 kilogs., the short arm was 210 millimetres, the long arm 
4845 millimetres; therefore the transmission was 444°, or 23°07. 
The distance between the underlying blocks was 1°5 metre. A 
trial with a wrought iron axle of 132°75 millimetres diameter 
gave the following results :— 




















Weight Deflection. 
— Remarks, 
lever, Elastic. Permanent. 
kilogrammes. | millimetres. | millimetres. 

250 2°70 0 The weight applied must be 
300 3°10 0 added to 24125 kilos, and 
350 3°46 0 the sum multiplied by 
400 4°10 0°46 23°07 to ascertain the 
425 4°60 0°75 =| pressure applied to the 
450 5°10 1°30 centre of axle. 
475 6°60 2°60 
625 _ 17°00 
685 - 24°00 | 








In accordance with the above results diagram Fig: 2 has been 
constructed, which gives by a permanent deflection of 24 milli- 
metres an expenditure of labour of 125 m¢t. kilogs., the ordinates 
again representing the extension—3 millimetres for 1 millimetre 
deflection—and tlie abscissee the load, which, must, however, be 
first multiplied by 23°07. In the diagram 1 millimetre is taken 
as equal 10 kilogs., i.¢., it stands for 230°7 kilogs. As the data for 
the elastic extension were not noted in the two last loadings, the 
diagram was fitted out proportionately; the possible error, how- 
ever, cannot exceed 10 met. kilogs. The same axle was 
straightened under the blows of a monkey. 


Height of stroke. Deflection in 


Blow. Metres. millimetres. 
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The weight of the monkey being 649°5 kilogs., the entire expendi 
ture of labour in straightening the axle—really a slight deflec- 
tion over and above took place in the opposite direction— 
amounted to 1212°6 met. kilogs. For the straightening alone of 
12 millimetres, 389 7 met. kilogs. were required. The diagram 
of pressure shows for the work of deflecting from 12 millimetres 
to 24 millimetres permanent alteration in the area m,n, 0, p, an 
expense of labour of about 56 met. kilogs., whence the proportion 
of press work to that of blows is as 56 : 389°7 or nearly 1 : 7. 
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FIG. 3 
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Since, however, as Uchatius also found, that with repeated 
and weaker blows the expenditure of effort was still greater, we 
may, in making a comparison of the whole work, safely assert 
that the entire press work of 125 met. kilogs. is, in proportion to 
the entire work of blows, 1212°6 met. kilogs., nearly as 1:10. A 
second trial with a Bessemer steel axle of 129°5 millimetres 
diameter, under the samme press, was permanently deflected to an 
extent of 12°5 millimetres as follows :— 














Weight placed Deflection. | Weight placed Deflection. 
mers } on ee 
kilogrammes, | Elastic. /Permanent. | kilogrammes, | Elastic.|Permanent. 
mm. | mm. | mm. mm. 
25 1°50 | -_ 385 3°99 |, _ 
50 2°00 -_ 485 4°99 _ 
75 2°00 | - 585 5°66 0"9 
135 2°75 | - 760 7°70 1°56 
210 8°20 _- 885 8°40 3°5 
260 8°40 | _ 1105 9°30 9°3 
285 3°50 | _ 1183} 15°00 | 12°5 














Fig. 3, constructed on the above data, shows an expenditure of 
labour amounting to about 229 met. kilogs, To straighten the 
same axle by blows the following results were obtained :— 


Height of fall. Deflection. 
Blows. pa “oh millimetres, 
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The effective labour here war 649°5 x 1°9 = 1234 kilogs, By the 
application of quiet pressure the deflection between 7 millimetres 
and 123 millimetres required an expenditure of effort = 75 met. 
kilogs.—according to area w, x, y, z, while the first blow expended 
889°7 met. kilogs. In this case, therefore, the pressure compared 
with the blows is as 1: 5. 

(8) Trial of Bessemer steel rails, undertaken by the Locome- 
tive Superintendent of the States Railway of India, published 
in the German edition of “ Engineering’—now Stummer’s 
Ingenieur :— 




















oe __ Monkey, 10 ewt-; fall tt, 
Tons. Deflection in inches, Blow. yr om me 
Total, Permanent. inches. 
6 0°13 an 1 a 
7 0°15 ap 9 196 
8 0°18 0°02 3 1°35 
9 0°50 0°32 4 1°35? 
10 0°90 0°70 5 131 
11 155, rat s por 
12 2°86 2°10 F Siebe, 
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distance between supports was in each case 3ft., the work 
ew ci pwn se wa 


te et Kew, wtih end of pressure to blows is as 1 : 10. 











in » second trial the results were : - 
pie at senshi Soe 
f » Total Permanent 
Tons. Gefiection. deflection. Blow. Defiection. 
6 0°13 = | 1 1°19 
7 0°16 0°01 2 2°31 
8 0°23 0°07 3 4°63 
9 0°68 0°45 | 4 roke 
10 1°27 1°07 - _ 
li 2°25 2°02 o 








The distance between bearers, fall and weight of monkey, the 
same as before. If we compare the work of the first blow, which 
caused a deflection of 1°19in., with that which was required of 
the press to cause the same ’ deflection, we find the proportion 
of 5000: 420. The amount 420 is taken from a diagram not 
shown here, The press work expended here is to that of” the 
blows as 1:12. Other trials of rails Nos. 4, 5, and 10, gave 
similar results ; also one uf a chilled rail No. 20. 
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(4) We laid a lath of red deal of the cross sectional dimensions 
of 13°7 millimetres and 19 millimetres in its strongest position, 
on two bearers 0°60 metres apart. By means of a quiet pressure— 
determined by a diagram—with an expenditure of work of about 
0°3 met. kilogs. it was broken. A monkey weighing 3°43 kilogs., 
with a fall of 0°10 metres, was allowed to fall on a similar lath 
without breaking it, the rupture occurring only when the fall 
was increased to 0° 21 metres, representing a work of 0°72 met. 
kilog. Here the proportion of pressure to blow is as 1 : 2°4. 

(5) A glass rod of 6 millimetres diameter was fixed at one 
end in a pair of lead cheeks, and a scale weighing 235 grammes 
hung on to the other end at a distance of 17 millimetres from 
from the bearing :— 

The deflection with a load of . = kilogrammes was 2 +peeemeamees 


” ” ” ” ” ” 


” ” ” OF ‘ 33 ” ” 4 ” 
” ” ” 0 “985 5 ” 
1135 it broke. 


The » me 0" 34 met. kilog. as the expenditure of work 
in effecting a rupture. 


Trial under Blows. 
20 grammes with 10 centimetres. Fall on end of rod represented as work 
of 02k. centimetres without rupture. 
50 10 


5 Ok. 
100 10 


” ” 


“ 10k. 

We can therefore deduce from this trial that for the same 
amount of work—i.c., rupture under blows—a greater expendi- 
ture of labour was necessary, the proportion of pressure to 
blows being as 1 : 2. 

It has nov. been proved, first by No. 1 of the series of trials, 
that a certain alteration of form can be produced by means of a 
blow with the least waste of labour, when only one blow, pro- 
vided it is strong enough, be given ; also by the other trials, such 
as of cast iron, wrought iron, steel, wood, and glass, that quiet, 
continuous effort gives a more favourable result with regard to 
the expenditure of labour than any other form of applied power; 
therefore the assertion made at first, that the “expenditure of 
effort for the same effect is less by the use of pressure than by 
that of blows,” may be taken as confirmed. 

The question will naturally be asked how it happens that the 
proportion between the effect of pressure and blow varies 
between 1: 2 and 1:12. These proportions must vary, more 
owing to the trials referred to than to the character of the 
materials, because they were not made under entirely similar 
conditions, The softer and more elastic the supports are on 
which the materials to be tested are laid, the less effective will 
be the blow, and the greater the waste of labour transmitted to 
the supports or lost in vibration, If the weight does not fall 
directly on the material to be tested, but on some intervening 
medium, as in trial 1, then the result is affected by this. The 
great differences even in the same material, such as wrought 
iron—as shown in trials Nos. 2 and 3—are therefore explained. 

From di 1 and 2 we see that the tougher the sub- 
stance is the more they diverge from the form of a triangle. 
Frequently in calculating approximately the expenditure of 
labour necessary for a rupture the (product of the tensile 
strength multiplied by the extension at the moment of rupture 
divided by 2) is used. In the cases illustrated in diagrams 2, 
3and 4, the mechanical effect calculated in this way would be 
more than double as much to effect a rupture as it is actually 
proved to be from the diagram. We have seen above that with 
timber and glass the difference between the amount of work for 
a certain effect by pressure and by blow is not very great ; 
several trials made to show in what proportion the expenditure 
of work stands which is required to press or to drive (with blows) 
a nail into wood, showed in their results sometimes in favour of 
the hammer, and sometimes in that of the press. 

From the foregoing Professor Kick draws the following con- 
clusions :—(1) If we use blows for shaping or dividing substances 
a greater expenditure or waste of labour is necessary than if a 
quiet pressure be used instead. (2) If we know the mechanical 
work necessary to separate or break a substance under pressure, 
we can be quite certain that one blow which requires the same 
expenditure of mechanical effort will not cause the separation or 
rupture. (3) If the mechanical labour for the transitory altera- 
tio# of the substance up to its limit of elasticity be know n, that 
labour if applied through the medium of blows will not affect the 
substance up to its elastic limit. 

As Professor Kick intends to continue his investigations and 
experiments with a view to publishing them, we hope at some 
not distant date to be able to give our readers the results in a 
fuller and more tabulated form than the present. The question 
is one of the deepest interest, more especially when applied to the 
working of the enormous masses of metal which are now em- 
ployed in armour plates and big guns, and unless the arguments 
here put forward can be successfully refuted, the monstrous 
waste of labour under the method of steam hammers is a sub- 
ject of serious consideration for manufacturers and calculation 
for political economists. If it can be proved that the calculations 
made by the authorities of the Indian States Railways apply 
equally to the working of metal when hot as to the disintegra- 
tion of the same when cold under the effect of pressure as against 
that of blows, viz., as 1 : 12 (and it has already been proved that 
in the manufacture of wheels, crank axles, axle boxes, &., under 
pressure, an immense saving in heats, time, labour, and conse- 


broke, 





quently expense, is effected), depends on the supply 
Se a eee Ny pet i rs nad 
by adopting this to turn out in one month the present 


product of a year, or in a decade the productions of a century. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 
pcg naa SARA PN go agi OM 
2526. Imprevements in the means of and eitheet mauetions of riven cna 





and profitable DisposaL = Sewace withou of rivers and 

and of Ayan RL] and 

a Franz Wil uard Reinhold Goedicke, Free- 
mason’s-terrace, ford acta fgg a 

2662. A Hypravtic Motor having cen‘ power, Jean Antoine Alexis 


pect ye “ite ek Pearce, Hudd 

$113. DS 4D LITAIRES, Henry udders- 

field, Yorkcahive, ai and [William Henry Douglas, Stourbridge, Worcester- 

3630. Improvements in the means of and in apparatus for HeaTine 
Sream Generators, BorLers, Lag me mes and Stoves, James J. Jarves, 
~ caieaateas B. Ferrari fu Angelo, Genoa, Italy.—16th September, 

6 

3664. Ani ement in the of Soizs for boots and shoes, 
and in the means or apparatus employed therefor, William Harry Dut- 
ton, _ Lime-grove, | Shepherd’s Bush, London.— 19th , 1876. 

3767. I in apparatus for the Propuction of Mortve dod 
jointly “by the elastic force of prod of bustion and of 
vapour, part of which is applicable when the former alone is used, 
Matthew Piers Watt Boulton, Tew Park, O —27th Sep "» 


1876. 

3787. pupeesennente in the method of and in apparatus for Removixa 
Soor and deposit from the heat-absorbing surfaces and flues of steam 
—- Samuel Hor Mather, James Ormesher, William Orme- 
sher, and Samuel Brown, Middleton, L —28th 

1876. 


8858, An improved RoLier Skate, Henry Carter and Charles Warren, 
Ipswich, Suffolk. 

8862. Improvements in Furnaces, George Butler, Southwark, Surrey. 

-— = vements in Drain Pipes, Albert Taylor, Longfleet, Poole, 
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3872. Improved means for RENDERING MARINE GOVERNORS more effective, 
John Mackenzie, Blyth, Northumberland 

8874. Improvements in and applicable to PLawina Macuines, George 
Laysell, Burngreave-road, Sheffield. 

8876. Improvements in CoLourtne Bricks, Pipes, Tites, and other 
shaped articles, Joseph William Corbett, Basford, Nottingham.—6th 
October, 1876. 

= Improvements in Toots or Cutters for shaping wood, William Cook, 


£880, Resets in Coat-oas ScruBBERS and apparatus for distribut- 
ing liquid for other purposes, Henry Green, Preston, Lancashire. 

2. A new or improved Fiurp Moror, Pump, or Meter, and valves and 
valve gearing therefor, John McKendrick and Henry William Ball, 
Glasgow, and Robert Gray Watson, Kilmarnock, A 

3884. mprovements in Rotary Pumps and ENGINES, James Ronald 
Martin, Shoreditch, London. 

3886. improvement in Pires for smoking tobacco, Murray Oliver Cam- 
roux, Richmond, Surrey, and Joseph Quick, Great George-street, West- 
minster, London. 

$888. An improved construction of Acropatic Toy Ficure, George 
Frederick Lutticke, Mark-lane. London. 

— Sc ermeiees in ARTIST’s Eases, George Gent, Bayswater, Lon- 


soot.  enquevenente relating to the Last1no of Boots: and Suogs, and to 
machinery therefor, William Robert Lake, dings, 
London. —Afcommunication from George Warren Copeland; Malden, 
Massachusetts, U.8S.—7th October, 1876, 

3894. Improvements in the DestRucTIVE DISTILLATION of BrrumtNovus 
Soupsrances, and in ‘apparatus employed therefor, William Young, 
— Neilson, and Alexander Young, Clippens, Renfrewshire, 
N. 





8896. Improvements in BLEacHING ANIMAL Fipre, Frank Wirth, Frank- 
fort-on-the-Maine, Germany.—A communication from Ferdinand Victor 
Kallab, Wiese, Austria. 

3898. Improvements in Mecnanicat Stoxtne Apparatus for boiler and 
other furnaces, James Smith, Renfrewshire, N.B. 

8900. Improvements in VENTILATORS, George "Anderson, Liverpool-road, 
Islington, London.—9th October, 1876. 

3902. Improvements in Maxine MepicaTep SweerMeaTs, Moses Lyons, 
Birmingham. 

8904. Tmprovements in Porrery or CALCINING Ovens or Ki.ws, and in —~ 
means of utilising the waste heat thereof, and apparatus emplo 
connection therewith, Frederick Siemens, Dresden, and Franz arg | ng 
Boehlen and Roetha, Liepsig, Saxony. 

3906. A new or improved > tty ere TRAVELLING SATCHEL or Purse, 
Bristow Hunt, erle-street, Lincoln’ s-inn, London.—A communication 
from Benvenuto B aa me, I 

3908. Improvements in ARRANGING, Corrine, and. PARCELLING RatLway 
or other Tickets and in apparatus employed therefor, John McGill, 
Ayrshire, N.B. 

3910. A new or improved construction of Cantnet for the arranging and 

rving of way bills or other documeuts in railway or other parcel 
orwarding offices, John McGill, Ayrshire, N.B. 

8912. Improvements in Braces for suspending trousers, Isacc Evans, 
Birmingham. 

$914. hageevenente in Fiurp Meters, Henry Conrad Ahrbecker, Stam- 
ford-street, London. 

$916. Improvements in Hyprayts or Fire-cocks, and an auxiliary valve 
in connection with the same, James Shand, Upper Ground-street, 
Blackfriars-road, London. 

3918. Improvements in a Frederick Larard, Brixton, Surrey. 

3920. I in of WRovcuT Nats, John Albert 
H eekioens fore Surrey. 

$922. mprovements in Boxes for receiving cigar ashes, applicable 
ally for the smoking ca of seliway trains, John Bertrom, Hermi- 
tage, Haringey Park, London.—10th October, 1876. 

Improvements in the means of and in apparatus for PREveNTING 
Gunrowner and other Compustiaies EXPLODING during storage or trans 
mission, Hermann Albert Otto Emii Grunbaum, Upper William-street, 
Stratford, Essex. 

3924. Improved means or apparatus for Syncnronisine Clocks or other 
Time Keerers and for transmitting secondsfor other time or intermit- 
tent currents, John Alexander Lund,\Cornhill, London. 

3928. Improvements in FIRE-LIGHTERS, William Andrew Comber, Birming- 








pr 


3930. Improvements in Castors for Furniture, Skates, and other articles, 
erre Jacques Carmien, Paris. 

3936. Improvements in Esectors for exhausting air, John Y. Smith, 
Lancaster-road, London.—11th October, 1876. 

3938. Improvements in the manufacture 'of Damasxs and other similar 
materials, Henry Barcroft, The Glen, Newry, Armagh, Ireland 

~~ Improvements in the ‘construction and manufacture of ANCHORS, 

Tyzack, Stourbridge, Worcestershire. 

sot dame Stags or Paps for writing desks and similar uses, 

Abbay, Ouseburn, Yorkshire. 

002 a Unwin, She in the process of and means for Ercuine on Gass, 


— nwin, Sheffield. 

tus for Exercisinc the Human Bopy, 
ceutieaine also to machines for testing chains and such like purposes, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Jennie de la Montagnie Lozier, Orange, Essex, New Jersey, 


U.S. 

3952. Imp ts in the facture of Inon and Steet, and in the 
machinery or oe employed therein, Ephraim Allcock Jones and 
John Allcock Jones, Middlesbrough, Yorkshire. 

8954. Improvements in the construction and Fitrinas of WATER-CLOSETS, 
a of which mend is applicable to sinks and bath drains, 

‘rederick Churchill, Brompton, London.—12th October, 1876. 

3956. An improved Marine Dancer Sicnat, William Morgan-Brownr, 
Southampton-buildings, London. — A communication from 
Ebenezer Mann, Lawrence, Essex, Massachusetts, U 8. 

3958. Improvements in Steam Pumps or pumping engines, John Wolsten- 
holme, Radcliffe Bridge, Lancashire. 

3962. A new and improved Licht Hotper, James Ledger, Fleet-street, 
London.—A communication from Louis Tampier, Bordeaux. 

= at cee in ConsuMING — 7 ‘A apparatus employed 
erefor, which a tus is also applicable for other purposes, James 
McGlashan, Dun Dundee. ” " 








3966 Improvements in Souiratres, Steeve Links, Cotiar and other 
Stubs, Buttons, and fastenings for articles of dress and other articles, 
Emanuel Frederick Griffin, Handsworth, Staffordshire. 

3968. Improvements in the manufa:ture of Common Satt, and in the 
—" employed therein, Hugh Warth, Forbes-road, Penge, 


8870. _ in Microscopes, Robert Kemp, Cornhill, London.— 
18th October, 1876. 


3972. Improvements in the construction of SHors for Horses or other 
6; 





soliped animals, John — Jroas-street, , Yorkshire. 
8980. An improved machine for SoLperine the Enps of Provision Tis, 
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Pan hg Clark, Chancery-lane, London. i: eomeimniettiels 
from William Helme Ireland Howe, North Salem, ' Westchester, New 


snes improvements in Parer-rotpinc Macuinery, Edwin Thomas 
Farringdon-road, from William 
peek 5 Mount Vernon, and Lewis 


aA 
Francis, New York, U.S. 
3984. Improvements in Sroves, William Robert 
London.--A communication from Jewett and Root, 


New Y U.8.—14th October, 1876. 
a ae RY Pomps and Enarnes, which improvements 
are 


fans and blowers, and to the transmission 
Kilburn. 


or apparatus for Sprsnrvo, TwistIne, 
and other fibrous substances, John 
ne the means and apparatus for Makinc HorsEsHogs, 
James earns and William Wandless, Jarrow, and Thomas Charlton, 
Hebburn, Durham. 
3992. Improvementsin the manufacture . io eegiieninn en 
TAIN DETERGENTS, Carl Friedrich Claus, G reat Saint elen’s, Bishops~ 
te-street. London, and Arthur Edward Gilbert Lowndes, Queen Ann's 
3994. New or improved means or chemical com ey ary ey = 
Fire, Carl Griineberg, London.—A comm from Ernest 
rock, Brussels. 
eae Improvements in valve gear for Srram Enoines, Adam Ruthel, 


3996. Reapvememente in the method of Ascertarnine the Re.ative Levet 
or Dirrerence of Levet Berween two or more given Points, and in 
the apparatus employed therein, Hepry Nicholas Ground, Saltburn-by- 

the-Sea, Yorkshire.—16th October, 1876. 

4000. Im: vements in SKIMMER ATTACHMENTS to PLovaus, James Edward 
Bullock, ord, Ontario, Canada.—A communication from George 
Thompson and John Thompson, Woodstock, Oxford, Ontario, Canada. 

4002. Improvements in apparatus for InpicaTINo the PrEssuRE of ELastic 
or Non-ELastic Fiuips, Joseph eo Penning, Commercial-road, 
Landport, Portsmouth, Southampto' 

400%. An improved HEEL-PLATE for boots and shoes, Daniel Wilkins 

essy, Goswell-road, London. 

4006. Improvements in means or a 
LINE Sovutions, Nicholas Berrimann Downing and John 
Hughes, Lambe beth- hill, Queen Victoria-street, London.— A communica- 
tion from Henry Hughes, San Franciscu, California, U.S. 

(Stell soln for wire Senvtny sok tar peaaing or Gageeing ome 
me’ ee wine Growing ot ‘or poi ig or ig o 
articles, John Wakefield, Bi 

4010. A new of ‘manufacturing new and improved BLanks or 
Stocks for screws and threaded nails, and in machinery for that pur- 

William Morgan-Brown, Southampton-buildings, London. —A 
communication from Samuel Vanstone and John Waldron Hoard, 
Providence, Rhode Island, U.8 

4012. Improvements in Locks, William Gotty Blogg, Smith-street, Chel- 
sea, | London. —lith October, 1876. 

4014. Imp ts in tus for ConTROLEING and ArRRgEsTING the 
Fiow of Fiuips and PREVENTION of WASTE Water, John Howard, 
Linden-grove, Nunhead-lane, Peckham, Surrey, and Alexander Fairlie 
heen and Henry William Alfred Kingdom, St. George’s-road, South- 


war! 
4016. A new or improved Sarety Vatve, Thomas Black, Glasgow. 
4018. {mprovements in Sapiroys, and in machinery’ or apparatus for 
ea com the same, — Hunt, Serle-street, Lincoln’s-inn, London. 
ee from Thomas Henry ‘Asbury, Philadelphia, Penn- 


som. “Tmproversents in Forwaces for steam boilers and other purposes, 
Richard Arthur Wilson, Salford, Lancashire. 

4024. Improvements in the construction of and mode of Workina 
Evevatep Raitways, and in rolling stock for the same, Alfred Henry 
Wildy, Old Jewry. ea 

. Improvements f of Pontoons, Boats, 
BARRELS, CARTRIDGE sand other CasEs, ‘the use of the military, naval, 
mercantile, marine, and civil purposes, Thomas Charles Clarkson, Hill 
House, Gordon-road, Peckham, Surrey. 

4028. Improvements in the construction of SEA-cornG VESSELS, especially 
designed to prevent or lessen sea sickness, Eugene Armand Roy, Lady 
Margaret-road, roe my Town, London. 

4030. 1 in and d with Twist Lace Macuines, and 
in a special arrangement of yrs for the production of imitation 
guipure in twist lace y, Southey-street, Forest- 

4082. An improved Tap for sheeiaadiaia ventilat- 
ing, and preventing the waste of fluids an and a ieglde Ridiey Kanteen, 
Timsbury, Bath, Somersetshire.—18th October, 1876. 

4233. Improvements in RoLLeR SKATES, George Lowry, Salford, Lanca- 


4034. Improvements in the construction of Screw PRoPe.iErs, Adolph 
Aubert, Paris. 

4035. An improved gg for TRANSMITTING AcousTIC SIGNALS, 
Charles Marie Courtot, P. 

4037. ieepeonaments in Mountinc ELECTRO-PLATE Wares, such as waiters, 

side dishes, butters. cake baskets, and other articles of a similar kind, 

George Green and Jaime Mallol, Birmingham. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

rovements in apparatus for Raisinc WaTER by means of com- 

air, John Lawton Haddan, Strand, London.—A communication 

From Jared Augustus Ayres, Hartford, Connecticut, U.8.—25th October, 

876. 


an Samet in Fisu-pLates for Raits, Edward Griffith Brewer, 
-lane, London.—A communication from Hjalmar an, 

Stockho —25th October, 1876. 

4157. Improvements in PosTacr and Simitar Stamps, William Robert - 
Lake, , London. —A communication from William 
Wallace Bierce, oe , Tennessee, U.8.—26th October, 1876. 

4164. Improvements in FrEEztNG and REFRIGERATING APPARATUS, Alexan- 
der Melville Clark, Chancery-lane, London.—A communication from 
Edmond Carré, Paris.—26th October, 1876. 
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Patents on which the Stamp Duty of £50 has been Paid. 

8566. Heatixa om, Samuel Danks, th buildings, Lon- 
don.—lst November, 1873. 

3576. GuLLIEs, David Alexander, Leeds.—3rd November, 1878. 

a GRAINING Woop, William’ Dean, jun., Trentham-road, Dresden, 

taffordshire.—4th November, 1873. 

3550. Locks, Samuel Chatwood, Lancashire. —31st October, 1873. 

3563. Cars, Frederic Forder, Wolverhampton. —lst Ne , 1873. 

= Krys, William Frederick Beart, Godmanchester. —bth November, 


1873. 
8573, REMOVING Su.paur,- Ernest 2. Glasgow.—3rd November, 1873. 
$591. Bripoxrs and Fs, Alf incent Newton, Chancery- lane, Lon- 
don. — ‘ovember, 1873 
8805. CaRBonaTE of haan Walter Weldon, Abbey Lodge, Merton,—22nd 
November, 1873. 


3606. PERMANENT Way, Charles Jordan, Ne' .— 6th “egy 1873, 

3682. Sart, William Hamer, Northwich.—1 November, 1 

3614. Sewixe MACHINES, Eugene Moreau, San cisco, Californ ‘ornia, U.S. 
—6th November, 1873, 

3622, Sarery and RELier ea John William Melling, Birkett Bank, 
Wigan.—6th November, 1873. 

8778. UmBRELLAS, Albert Hill, Plymouth, and William Hill, Bath.—20t 
November, 1873. 








Patents on which the Stamp Duty of £100 has been Paid. 

3192. Toos, William Gardner, M —8rd Ne ber, 1869. 

8471. ReaPinc and Mowina ‘Macuines, Richard Hornsby and James 
Edwin Phillips, Grantham.—30th November, 1869. 

9 — and Latones, Peter Wilson, Birmingham. —11th November, 
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2471. Traction Enoines, David Greig, Leeds.—14th June, 1 
~. a Leatuer, Charles Denham, Huddersfield, Yorkehire, —246th 
une, 1876. 
2633. Arn Conpensers, David Greig and Max Eyth, Leeds.—26th June, 
1876. 
2641. Crusuino, &c., Jean Octave Hanctin. St. Denis, France 
2652. STRaPs, David Lévy, Boulevard Saint Denis, Paris, —27th June, 
1876. 
2660. ELevatrne and Stackine Hay, &., Caleb Loader, East Pennard, 
Somersetshire. 
2665. Coup.inas, Michael Heinrich Kernaul, Berlin. 
2674. CanDLEsTICKs, Robert Brown, Camden-road, London.—28th June, 
1876. 
= Waeet and Rotter Skates, Charles Ernest Hoevel, Bath.—29th 
‘une, 1876. 
— Ro.uine Iron and Street, James John Christie, Wigan.—30th June, 
6. 


2708. Rotary Enornes, Joseph Monteith, Carstairs. 
2711, a &e., Joseph Beverley Fenby, Yardley. 
2712. G. a8 METERS, Alexander Gibb Henderson, Edinburgh. 
































Nov. 10, 1876. 














2716. Steam PowER &c., Joseph Edlyn Swansea. 

2728. Mow1no and ReaPine H William ‘ood Hey, Beb- 
bington, and J Battersby, Lancashire.—1lst July, 1876. 

2733, PrEePaRIne TE, Denham Healey, Liverpool.—3rd 


July, 1876. 

2748. ‘SueaRino or Cuirrixa Saeer, William Michael Glynn Turquand, 
Denbigh-place, Pimlico, London.—4th July, 1876. 

2761. Exrractine Tuses, &c., William Wilson Wetherburn and Robert 
Wetherburn, Leeds.—6th July, 1876. 

2789. Reapina Macutnes, Thomas Benstead, Winsover-road, Spalding, 

and David Greig, Leeds. 

2790. Rauway Brake Apparatus, Edward Dunning Bar «er, Bedford- 


row, London.—8th July 1876. 
2802. Lusricatine the Brarinos of Axxxs, &., Archibald Baird, Glas- 
ww, and Gilbert McPherson, Hurlford.—l0¢h July, 1876. 
28. Lincoln’s-inn- 


. Extracting Meraiic Zanc, John Henry Ji 
% —A communication from Frank Laurent Clerc. 

2321. MaGneTO-ELECTRIC Macuines, Geminiano Zanni, Highbury, London. 
—1lth July, 1876. 

Urtuisine CentriFuGat Force, William Lloyd Wise, Chandos-cham- 

Adel; Lo —A communication from Napoléon Robour and 
Auguste Louis Bernard Dévot. 

2911. Boxes, &c., William Robert Lake, Southampt , Lon 
—A communication from Annieux Brothers.—15th July, 1876. 

2916. WooLLEn and SiLk Fasarics, &c., Edwin Powley A exander, South- 
ampton-| London.—A communication from Daniel Michael.— 
17th July, 1876. 


2926. CuRonoMETER EscaPements, Herbert John Haddan, Strand, Lon- 
don.—A communication from F. Herman V 
e, Southampton-build- 

















huilal 





2938. Gatvanic Batreries, William Robert 
London.—A communication from John Byrne. — 18th July, 


1876. 

ee —— &c., Edmund Pace, Bow Common, London.—5th August; 
1 

8158. Seats, &c., John Garrett Tongue, Southamp gs, London. 
—A communication from Jean Marie Auguste Lacomme and Louis 
Jules Casimir.—9th August, 187' 


» 1876. 
8184. ee re Hill, Cardiff. —11th August, 1876. 
erick William Follows and John Bate, Manchester. 

—12th August, 1876. ‘ 

8314. Propoction of Merats, John Holloway, Jeffrey's-square, London, 
—28rd August, 1876. 

3344. Sewina Macutnes, James Cutlan, Roath, Cardiff.—A communica- 
tion from John Cutlan.—z5th August, 1876. 

2423, Lamps, William Harvie, Glasgow.—30th August, 1876. 

8487. Socrraires, &c., Emma Elizabeth Ashing, Camden Town, London. 
—5th September, 1876. 

3500. Cocks and Taps, Friedrich Wilhelm Ritter, Birmingham.—6th Sep- 
tember, 1876. 

8516. BREECH-LOADING Fire-arMs, Edward Webster, Peterborough.—7th 
September, 1876. 

8559. CoacH AXvEs, Ebenezer Partridge, High-street, Smethwick.—1l1th 
September. 1876. 

3576. DistnrecTinG SewacE, William White, London-road, Newcastle- 

. under-Lyme.—1l2th September, 1876. 

3586. CLEANSING Forroms of SHips, Henry James Cole, Wandsworth- 
road, Surrey.—18th September, 1876. 

8614. Looms for Weavina, Denis Bury, Oswaldtwistle, Lancashire. 

3617. RotLer Skates, Charles Frederick Wood, Birmingham.—l5th Sep- 
tember, 1876. 

3630. Heatinea Steam Generator Botrers, &c., James J. Jarves, Flo- 
rence, and G. B, de Ferrari fu Angelu, Genoa, Italy. —16th September, 


+ hiila: 





1876. 

8700. BicyoLes, Thomas Browett and William Harrison, Manchester.— 
2lst September, 1870. 

8747. Evastic Matertats, Matthias Edward Bowra, Upper Norwood, 
Surrey, and Albert Hugo Adolph Zeden, Queen Victoria-street, London. 
—26th September, 1876. 

389. Draitewne, &c, John Dickinson, Sunderland.—30th September, 
1876. 3 





All persons having an interest in es any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. ; 
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ABSTRACTS OF SPECIFICATIONS. 


1109. Cueckine Fars, J. Pike. —Dated 15th March, 1876. 

This invention comprises a peculiar arrangement of case which is sub- 
divided into as many radially disposei compartments as there are s' 
in an omnibus or tramway car journey, each compartment containing 
distinctive tickets showing the fares to any other stage. In combination 
with this case there ia a revolving lid or cover turned by clockwork or by 
driving gear from one of the wheels of the vehicle, and having a single 
radially disposed slot or opening therein, which, during the progress of 
the vehicle, travels over the several compartments in succession, only 
leaving uncovered that particular compartment which corresponds to the 
stage at which the vehicle has arrived. Each passenger on enterin 
receives a ticket, and on leaving the vehicle this ticket is to be drop; 
into the only compartment that is left open to receive it, namely, the 
one which corresponds with the stage at which the vehicle has actually 
arrived. 


1115. aprnsene FacstmiLe Coptzs, BE. de Zuccato,—Dated 15th March, 
1876. 


The use of prepared paper and prepared ink, and the coating of both 
sides of the paper with an impermeable composition. Writing or drawin, 
on one side with a steel pen and an ink or liquid preparation composed o! 
water saturated with hydrate of sodium or hydrate of potassium, and 
coloured with indigo. Removing such ons of the waterproofing 
material as have been acted upon or co! ed by the action of the ink and 
forming a “stencil.” The use of a “pad.” The use of a “ gummy” pre- 
paration for the pad. Making copies of the writing, drawing, or delinea- 
tion, by means of the pad and any ordinary or other copying press, and 
colouring the copies with powdered aniline culours. 


1116. Economisine Fve., FE. Bradley, H. Bradley, and W. Sunderland.— 
Dated 15th March, 1876. . 

Fire-bars ged on a beam or rod at the back of furnace, the front 
bars being supported on adjustable beam capable of being raised or 
lowered at pleasure. Air is admitted to front of furnace by lowering bars, 
and low class fuel can consequently be employed. 


Fa. pene AND Rassina Liquips, B. Korting.—Dated 15th March, 
1876. 


Instead of one steam nozzle, two or more of diff tial or duated 
diameter, or sectional areas are employed, and they are fitted centrally 
one into the other, the inner one always projecting some distance beyond 
the nozzle into which it is fitted. The liquid to be forced meets the steam 
in the usual condensing nozzle or chamber, into which it may flow either 
through an annular space trally sur ding the steam no: or 
through several consecutive annular spaces or slits, or through a number of 
openings in the condensing nozzle ; such oes may, at the same time, 
serve asa filter to prevent impurities in the liquid entering the condensing 
nozzle. The steam not meeting the liquid in one = a but work- 
ing on it in as many places as steam nozzles are provided for, the whirling 
and collapsing of the liquid at the place of condensation is avoided. The 

pparatus is also rendered fit for use on board ships for 
water, and is described in the specification. The arrangement of sever: 
central steam nozzles may likewise be applied to apparatus for raising 
liquids ; also for feeding boilers. 

1121. Patnt, C. Muratori.—Dated 15th March, 1876. 

This consists in Le ype steatite or talc in the manufacture of paints 
or pigmeuts employed for various purposes, 

1122. Boor Biackino Sroot, B. Corani.—Dated 15th March, 1876. 

The object of this inventiun is torprovide shoeblacks with a portable 
ap} tus which combines a light seat for their customers’ use, with a 
stool on which to rest their feet while having their boots cleaned. 

















1123. Screw W: A, M. Clark.—Dated 15th Mc 1876. 
This invention a@ movable jaw formed it a screw 
thread, on epee seven, eves wees sens 
sufficient stiffness to it in position w no 
to bear upon it; combined an Bp ener Coes 
tra’ upon the screw, against movable jaw for 
of itin when pressure is brought to bear upon 
it, carriage in of the female thread in the movable jaw. 
The invention also consists having an angular back and a concave 
front edge, and having a tubular portion adapted 


re to the 
edge bar, and an reaper adapted to the 
pn jee ny ata miele we alata dea law is provided with a firm 
steady bearing on the bar. 

Pianos, F. Wirth.—Dated 15th March, 1876. 

vention relates to improvements in nnn be Ate the sound 
the inst ts is i d and mes finer 

heretofore in use, and consists in a novel construction and arrange- 
Sanente ne Sa eng one an be Conga 

principal tone. 


1125. Carpine Macaines, J. F. Foss.—Dated 15th Mc 
This invention relates to the class of 


E 





in com! in one frame, and with the use of one card cylinder, one 

doffer, one lap feed, and the ordinary adjuncts thereof, by the introduc- 

tion of a set of under flats. 

1127. Separatine Macuines, J. Sainty, B. Sainty, and G. Hiscox.— Dated 
16th March, 1876. — 

This invention consists of an endless leather band 12ft. in Iength, and 
can be used in any length. It is 2lin. in width, and contains 2500 or 
more indents to the superficial foot, of a sufficient depth and form to 
receive the seed to be ted from the corn or grain of different kinds, 
The leather band works itudinally, and receives its motion by means 
of aroller at each end of machine. The cleansing brushes work in 
an opposite direction to the leather band. Sweeping otf the corn vr grain 
at one end, the.indents carrying off the smell seeds, grit, and stones at 
the other end, and ha: the only of two small wheels, a man 
or a woman can work it with a self-feeding elevator attached. 

1128. Anemomerers, R. M. Lowne.—Dated 16th March, 1876. 

The invention consists, First, in forming the blades of the fan of 
vulcanite. Secondly, in arranging the gearing communicating with the 
counting cqreneet, so that the latter be protected from the entrance 
of dust and gases. Thirdly, in the employment of a. lever and suitable 
mechanism to throw the counting apparatus into or out of gear with the 
pinion on the axis of the fan. 

1129. Creanina Woot Textures, W. Bishop.—Dated 16th March, 1876. 

This provisional specitication describes a mode of extracting vegetable 
matters from wool, by steeping the same ina solution of sulphate of 
alumina, After ing the wool it dries in a centrifugal machine or 
otherwise. The sulphate of alumina remaining in it is useful for subse- 
quent dyeing, it being a well-known mordant. 

1130. Rarcuet Braces, W. Spowr.—Dated 16th March, 1876. 

his provisional ification describes a ratchet brace that will cause 
the tool to make twice the number of revolutions, ina given time, that 
the ordinary brace does ; and also a brace that will travel both during 
the forward and backward stroke of the handle. This is effected by 
means of mitre wheels. 


1181. Rotver Skates, EF. Edwards.—Dated 16th March, 1876. 

This invention consists in making a wheel skate with three wheels, 
arranged in a line, the centre wheel being sometimes omitted. The 
wheel at the toe runs on an axis having an eye at each end, one of which 
may be screwed on, which eyes fit upon guide bars inclined forward’ at 
their lower ends, and tixed at their upper ends to the sole plate of the 
skate, Blocks of india-rubber or other springs are arranged between the 
eyes and the upper ends of the guide bars, which may have stays 
attached to their lower ends. The wheel at the heel of the skate is simi- 
larly arranged, but the guide bars incline backward. The guide bars of 
the centre wheel are vertical. In another form the centre wheel is made 
wider than the others and slightly convex, whilst those at the tee and 
heel are narrow and much more convex on their edges, The axes run in, 
or are attached to fixed brackets. 

1182. Sarety Apparatus ror Miners’ Cages, 7. Dobson.—Dated 16th 
March, 1876. 

This provisional specification describes mechanical contrivances for 
arresting the cage-box, framework, or other form of apparatus, in case of 
the suspending rope or chain breaking, and it consists of several lever 





arms or handles the apparatus may be carried 
SESS SEN ee a downward direction to be out of 

ie Way. : 
1143. Merauic Laces, A. M. Clark.—Dated 16th March, 1876. 

The Firstimprovement consists in the manufacture of military and other 
laces or trimmings of two, three, four, five, or more metals su in 
a certain order. The Second improvement consists in the application of 
platinum or palladium for coating metallic threads used for military and 
other trimmings. 

1144. Feepine Apparatus, 4. M. Clark.—Dated 16th March, 1876. 

The apparatus consists essentially of a case for containing the wool or 
textile material, an elevating belt or apron armed with hooks or teeth, a 
scale for weighing the wool raised out of the case by the apron and an 
eq! device, all so that the scale on receiving a 
supply from the elevating apron eient to turn the balance will at once 
cause the apron to stop, and thus shut off a further supply until that 
which the scale contains is deposited on the feed table by a tilting motion 
of the said scale. 

1145. Ocean Station, A. M. Clark.—Dated 16th March, 1876. ; 

This invention relates to an improved system of telegraph stations in 
mid-ocean, by which messages can be sent from any point of the ocean 
along the line of cable to the terminal points, and vice versa, so that com- 
munication with vessels and passengers during the voyage may be 
established ; and the invention consists of a hollow sectional column 
with a base plate attached by ball-and-socket joint, which column is 
lowered into the water and anchored rigidly on the ground. The branch 
cable is coupled to the main cable and carried along the column to the 
surface of the water, to be there placed in connection with the instru- 
ments on board of the vessels. 

1146. Ditcuine Kure, A. M. Clark.—Dated 16th March, 1876. - 

The invention cunsists of a long, flat, slightly curved blade, with 
notched sickle or serrated edge, and having two handles standing out on 
one side at right angles to each other. 

1147. Rouier Skates, G. Keel.—Dated 17th March, 1876. 

This invention comprises a roller skate made with permanently fixed 
axles, which are bent or cranked horizontaliy to ditferent angles, each 
angle carrying a loose roller, such rollers being of gradually reduced 
diameter towards the outer sides of the skates ; whilst the central roller, 
whose axis is at right — to the stock, 1s of the largest diameter. by 
inclining the skate ily to either side, more or less rollers set at 
different angles will be brought into action and the skate will accordingly 
describe a curve, 

1148. Ceramic Paorocrarus, A. L. Henderson.—Dated 17th March, 1876. 

In this invention a photograph, which may be either a negative or a 
transp y, binitted to the action of certain metallic iodides, 
bromides, or fiuorides, and a mordant, such as bichloride of tin. By 
treatment with a silicate, the image may be rendered in such a condition 
that, when transferred to enamel, it cau be burnt in without fluxiny. 
1149 Marivers’ Compasses, N. Wells.—Dated 17th March, 1876. 

This invention relates to improvements in the compasses known as 
liquid compasses, whereby they may be used as pole compasses or be 
placed at any elevation and be read with equal facility at the same time 
trom above und below, and whether by night or day. A box or vessel wich 
trausparent top and bottom tains a t Pp liquid in which the 
card, also of u transparent material, is floated. A flexible diaphragm at 
the aap permits the expansion and Moe gc paocemns of the liquid under 

m3 @ + 1 < 4 











arms having pointed dog plates or chains at one of their ex iti 
mounted or hinged together in the manner therein described, and main- 
tained in an approximately vertical position by the weight of the cage, 
or other body, whilst being raised or lowered, and so lung as the strain 
is maintained upon the hauling rope or chain. 


1188. Motive Power Enoines, H. P. Holt.—Dated 16th March, 1876. 

Expanding steam in a cylinder in a compound engine, and using the 
exhaust steam in a second cylinder to maintain the heat required for the 
expansion of air from receivers at high pressure, admitted together with 
the steam into the same cylinder, the air in turn condensing the said 
steam during expansion, 

1184. Wasnine Macuines, H. Woolfe.—Dated 16th March, 1876. 

According to this invention an axle carrying a number of blades and a 
circular bottom plate, is placed in the interior of a tub, or receptacle 
mounted in framework, and caused to make a half revolution by means 
of a handle attached thereto. Instead of attaching the bottom plate and 
blades to an axle, the latter may be dispensed with, and the former 
attached to the interior of the tub itself, which is caused to make a half 
revolution by means of a handle attached thereto, 

1185. Cocks, BF. Japy.—Dated 16th March, 1876. 

The object of this is to prevent the loss and waste which at present 
takes place in the retailing cf liquids or beverages, arising either from 
the fraud or carelessness of servants or disp 8. The apparatus which 
can be placed on the counter or in any desired position, only allows a 
single glass to be filled at a time, and at once registered on a dial. 


1186. Suips or War, H. B. Hanna.—Dated 16th March, 1876. 

This provisional specification describes surrounding the ship proper 
with an outer casing or glacis, divided by bulkheads into water-tight 
compartments. In these compartments will be placed light, but strongly 
constructed frames, covered with thick felt in such a manner as that 
when both glacis and ship itself are damaged by ram, shot, or torpedo, 
this movable framework will rise and close such hole. The improvements 
in pelling consist in constructing the bottoms of vessels with 
shallow channels. Into these channels are sunk right through the 
ship wells, and the propellers are placed therein. By letting two such 
channels into bottom of ship, and by sinking two or more wells in each 
channel, no further steering apparatus would be necessary. In connection 
with these wells, the inventor purposes mening hydraulic hoists or lifts 
for raising or lowering guns. These hoists would be fed direct from the 
sea, and a pipe ted with the propeller wells would carry off the 
waste water. These wells may be also employed to carry off the bilge 
water. He also purposes steering these ships with an improved modifi- 
cation of Caudwell’s plan. 

1137. Sewino Macnines, W. M. Brown.—Dated 16th March, 1876. 

This invention relates to the means and arrangement of parts for im- 
parting to the needle and looping hook a differential variable velocity ; 
to the peculiar construction and arrangement of the spool case holder : 
to the peculiar means for producing the or tal cable-stitch and 
chain-stitch ; to the peculiar construction and manner of securing the 
presser-foot to the bar ; to the hard rubber spool case and spool or thread 
guard ; to the peculiarity of the groove in the needle, and to a novel 
tension device. 

1138. Oxsrainine Extracts, H. FE. Newton.—Dated 16th March, 1876. 

This invention relates to that class of ap or obtaining ext: 
from various substances in which a complete circulation of the liquid 
contained in the apparatus is obtained, the object of the invention being 
to simplify the construction of such apparatus, so as to render more easy 
and less costly the repairing of the apparatus, and to facilitate and insure 
the proper cleaning of the same, also to improve the working of the appa- 
ratus, and thus obtain a better quality of extract or infusion, and also to 
reduce, First, the time a for making a good extract, and Secondly, 
the cost of the combustible used. : 


1189. Governors ror Sream Enaines, C, Pilper.—Dated 16th March, 
6. 














1876. 

The objects of this invention are: First, to cause the governor, in case 
it is designed on the indirect acting principle, to operate the closing or 
opening of the sluice or throttle vaive and the like at a decreasing speed 
in either sense. Secondly, to provide for simple means for raising the 
governor to its ly me position by hand, and thereby to effect a closing 
of the sluice or ttle valve and the like, so as to step the engine. 
Thirdly, in case of an indirect acting governor to disengage the same 
from the communicator automatically as soon as the sluice and the like 
is on the point of being fully closed or opened. Fourthly, to improve the 
mode of suspension of the governor balls. 

1140. Crosina anp Fasteninc Articies or Wearine AppareL, W. R. 
Lake.—Dated 16th March, 1876. 

These improvements relate to devices for fastening and closing weari: 
po omped more especially and shoes, and they are also partly appli- 
cable to other purposes. 


1141. Woop Screws, 7. J. Waters.—Dated 16th March, 1876. 
According to this invention threads are cut on wood screws by cutters 
mounted on jaws carried by revulving and travelling spindles, the blanks 


being held by nipping screws upon a reciprocating table, the finished 








ig p e. ‘Lhe d in gimbals in the 
ordinary manner. 


se. Looms, J. Hollingworth and J. Hollingworth.—Dated 1ith March 
876. 


This invention relates to means by which to facilitate changes in the 
use of what are called rising boxes, and the improvements apply particu- 
larly to that class of means for operating such shuttle boxes deseribed in 
the specification of letters patent No. 304, 1859. In addition to the series 
of tappets acting by leverage and connecting rods to raise the boxes as 
well us to release and regulate the positiun of the holding or catch lever, 
the inventors employ an additional series of tappets, also capable of 
sliding with the former series, longitudina’ly of the shaft to which they 
are applied, so that any one of the 11ses of this extra series of tappets may 
be brought into position to act in its rotation on the bowl of a lever tu 
actuate a sliding bar and thereby bring an incline on such sliding 
bar over an extra roller or bowl carried by the leverage acted upon 
by the first series of tappets. This sliding bar is borne upon by a 
spring, just sufficiently strong to retain the incline of that sliding 
_ - nang werner = = — roller as selected. The action of 
the spring on the sliding bar the incline pressing on the extra roll 
also aids the rising motion of the series of At “4 3 
1151. Compressino Oi Sxeps, W. Hopps.—Dated 17th March, 1876. 

Fixed sides and back instead of boxes to receive inner shell, made of 
perforated sheet metal, with fabric between as filtering medium; plain 
plates used in shell to be removed when shell is placed in press. Guuge 
rods for corrugated iron plates are used ; sheet iron pocber te. together by 
fabric keeps the material from falling out. 

1152. Sarety VaLvE, M. J. Roberts.— Dated \7th March, 1876. 

This provisional specification describes a safety valve without either 
weights or metallic springs, and which will afford any desired amount of 
opening for the escape of steam, cannot stick to its seat, and can be 
readily set so as to open at any desired pressure of steam, 

1158. Cay Pirz, J. Liston.—Dated 17th March, 1876. 

This invention relates to apparatus having mainly the same purposes as 
that described in No. 2382 of 1874. The pipeclay is first formed into bars 
by a machine in which two rollers act on it frictionally so as to draw it 
in between them and force it into a confined space. A plate with orifices 
is fixed at the front of the confined space, and the clay issues from the 
oritices in the form of bars, which are cut into lengths. Jn the second 
machine a pair of half moulds is used for shaping a number of rolls out of 
one bar at one operation. The bar of clay is placed across the top of the 
half moulds, and a plunger bar cescends and forces the clay downwards. 
After the descent of the plunger bar the half moulds separate s‘fficiently 
to allow the act of rolls to drop into a grooved or slotted carrier which is 
one of a series brought successively into position by endless chains or by 
a revolving «cylinder. In the third machine the rolls are moulded or 
shaped into pipes, and the machine comprises two moulds or pairs of 
halt moulds on one slide fitted to move transversely in guides on the 
main stationary frame. The stapper, wire, and some other details are 
not in duplicate, as in the former machine, but a single set serves for the 
two moulds. The improved apparatus for finishing the moulded pipes com- 
prises a revolving sponge, and the outside of the bowl is by it moistened 
and smoothed. The worker then enters the stem of the pipe between a 
pair of smoothers, one or both of which reciprocate so as to smooth and 
tinish the stem. Or, according to another modification, the machine is 
provided with an intermittently revolving head having radiating wires, 
and the moulded pipes are put in succession on these wires. Then the 
head in revolving moves the pipes in i to positi in one of 
which the bowl is operated on, and in others the stem is finished. 

1155. Game, J. F. L. Clare and G. L. Campbell. —Dated 17th March, 1876. 

Tbis invention relates to a new or improved game of skill similar to 
and which may be substituted for the games known as “‘ curling,’ played 
upon ice surfaces, and “‘ bowling,” played on ordinary ground, and to 
implements or apparatus to be employed in playing the said game, 
ap See For Pianorortes, G, T. Boussleld.—Dated i7th March, 


This provisional specification describes an apparatus for supportin 
and keeping at the proper height the wrists of oo student of the p “4 
forte, at the same time allowing him full liberty of finger action, and 
automatically warning him if he raises or depresses hie hands beyond the 
proper level. 

1157. Soap, 8. 8. Lewis.—Dated 17th March, 1876. 
The said invention relates to the manufacture of what is termed oil- 





soap, and consists in combining with the same soluble silicate of 
soda, or silicate of potash, to increase the it or cleansing properties 
of the soap, and a farinaceous material which effects the ra my of the 


substances and binds or incorporates them mtimately together. 


1158. Srzet anp Iron Tunes, F. H. Lloyd, C. Faulkner, W. B. Lloyd, 
W. H. Lloyd. —Dated 17th’ March, 1816 ty 


to one part of this invention steel and iron tubes are made 


According 
by first reducing by rolling a thick, short, hollow cylinder, and fi 
the partially made tube by drawing it turvugh a draw plate by a chain 
draw bench. Another part consists in packing for the pistons of 
This packing consists of homp 


hydraulic tube drawing machinery. 
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1159 Carrriwwoss, G. B. Northcote.—Dated 17th March, 1876. 
The improvements consist of two movable canisters for holding the 
shot and powder respectively, which fasten together and to the frame of 
apparatus in which are the measuring canisters, which communicate with 
tue cartridge by an oblique passage; over the cartridge a spring rammer 
is placed. The canisters form a very compact box for apparatus, as one 
inside the other. Over the cartridges a horizontal slide with two 
Fidos te 8, aun bo St the wed, ties other having 9 turning over cone in 
worked by a rack and pinion. The forced against 
a movable stand, which, on being is obliged 
slot. For recapping central fire cases the old cap is forced out 
by a spike fixed on an upright; two levers one above other work 
together in another pright. Th 


cap is raised, it causes the lower lever with the cartridge to rise, so 
the spike no ee eae into the cap chamber, and by ga 
filling piece under top ‘of lever it can now press the new cap home, as 
the lower lever which now supports the cartridge is locked by it, thus 
the two operations of expelling the spent cap and replacing a fresh one 
are effected without removing the cartridge. The turming over machine 
is acylinder to contain the cartridge, divided lengthways into two parts, 
which are hinged together on one side; at one end of one part a turning 
over cone is made to work <_< screw and handle. The cartridge is held 
a thin strip which lines cylinder, one end being fastened to one 
of one part of cylinder, the other to the opposite part By pressing 
the two halves of the cylinder together the strap is tightened round the 
cartridge, and so held whilst being turned over. 
1160. Sewixc anp CHaANNELLING Macuinery, D. Mills.--—Dated 17th 





March, 1876. 
The said invention relates, First, to imp: ts in hinery which 
has a curved reci ng needle work: on an axis, and in combina- 


tion with a looper, feed dog, and other devices, actuated by cams, the 

whole of the mechanism being supported upon a strong cast iron head 

The First of tie said improvements consist in a novel contrivance for 
the length of the needle’s stroke or motion, so that the hi 


wag -* onguuned Stare, Stone, &c.. W. 0. Carter.—Dated 18th March, 


This invention relates to a novel form of slate cutting machine, 
consists of a bed or other suitable guide which carries a 

travelling ca: through which works a drill or series of drilla,- the 

method of cu being both vertical and lateral, or horizontal and 

lateral, as the case may be. 

11°74. Paintino Fasrics, W. Mather.—Dated 18th March, 1876. 

This invention relates to certain improvements in the apperatus for 
which letters patent were granted to the inventor in conjunction with 
Honoré Francois Adol Cordiliot, on the 9th day of February, 1875, 
No. 479. In the fication of the said patent, three heated rollers are 
shown in aclosed chamber which is heated by steam, and the fabrics 
after passing around the said rollers are deposited in a wagon, which 
after remaining a certain time in the closed steaming chamber is removed. 
The inventor has found that by increasing the number of the heated 
rollers the wagons may be dispensed with, aud the same result obtained 
in a much shorter time. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Orvers for the general run of mill and forge products were 
much oa after to-day—Tbhursday—in Birmingham, and yester- 
day in Wolverhampton. Only the firms who can command the 
highest prices, together with those who a few weeks ago were not 
unprepared to accept very low prices for large quantities of various 
sizes, are now in a good position as to work. 

The large engineering and some similar establishments which at 
that time were good customers for iron that aggregated heavy 
— are doing somewhat less than for several weeks past. 

he instances are rare in which big constructive jobs are now in 
hand. Nevertheless, there is a fair amount of girder and gas work 
in course of completion ; and the prospects are not in these branches 
deemed cheerless, since there is reason, to conclude, from the 
nutes arriving, — ewe any and cheay —— combined 
to tly encourage alike civil engineering and building operations, 
b Thich the iron trade of this district must be benefited in nearly 
its branch Finishing up specifications of this class affords full 





may bs adapted to sew or stitch work of different thicknesses. Another 
of these improvements relates to the apparatus or mechanism for 
forming in the soles of boots and shoes the for the seam to lie 
in. Another of the invention relates to a small and convenient 
hand-channe apparatus for forming the channels in the soles of 
boots and shoes when the sole is placed upon the welt ready for stitching. 


1161. Pavinc Roaps, J. W. Dennison.—Dated 17th March, 1876. 

This invention relates to a new or improved combination of wood 
blocks of an improved double-wedged form, with iron key-blocks of a 
double-wedged and serrated form, and bitumen or similar plastic and 
cementing material, whereby extreme durability and resistance to heavy 
traffic is secured with a safer and surer foothold for horses, and a com- 
parative noiselessness than has hitherto been devised for roadways, 
1162. Sream Borers, De La Montagnie Moore.—Dated 18th March, 187¢- 

This invention reletes to steam boilers, and more especially to im- 
provements in boilers for locomotive engines, and to other boilers of 
similar type. The said invention consists in various details of construc- 
tion chiefly designed bined with the peculiar features of the 
boilers described in the specification of former letters patent, bearing 
date the 3lst May, a.p. 1869, No. 1674, and the llth cf October, a.p. 
1872, No. 3004. 

1168. Brakes, H. M. Riggs, Barton.—Dated 18th March, 1876. 

The features of novelty of this invention consist in putting the brake 
on the back wheels of a vehicle by means of the pole which is made to 
fit into a movable block abutting against a spindle or bar connected with 
the brake bar, and acted upon by a spring buffer. An arrangement of a 
lug hinged to the brake bar, and stop block fixed to the bottom 
of the vehicle allows the said vehicle to be backed without the 
brake being put on. 


1164. Router Skates, W. B. Smith and J. Starley,—Dated 18th March, 
187 


76. 

This invention relates chiefly to wheel or roller skates. The chief 
peculiarity of this said invention is the construction, combination, and 
arrangement of devices, whereby axles working on vertical pins, pillars, 
or pivots, fixed on the stock of the skate are rendered capable of lateral 
turning or direction by the tilting or deflection of the stock or foot rest 
of the skate, the end of both axles swinging towards each other on the 
side of the foot-board or platform depressed by the boot. Another t 
of this said invention relates to making the body or stock of the wheel 
or roller skates in two or more parts adjustable with regard to each other. 
The mechanism may be adapted with very slight modifications to ice 
skates, and the improvements cries | to the turning or directing of the 
rollers or runners are applicable to sledges and wheeled carriages. 


1165. Cotiecrine anp Recorpine Money or Tickets, W. Grigin.—Dated 
18th March, 1876. 4 

The object of this is to ene | fraud on the part of persons employed 
as receivers of money, tickets, checks, and articles of a similar nature of 
which a correct record is desirable. This is effected so that the money 
received on being passed through slots in the cover of the receptacle or 
safe actuates an indicator, and a bell or bells in each division are of 
different tones. For tickets, notes, or checks, the aperture is provided 
with a spring lid which will actuate recorder and bell. 

1166. Posts or Stanparps, J. 8. Thomson and W. Thomson.—Dated 18th 
March, 1876. 

This provisional specification describes modes of fixing posts, &c., 
in the ground by means of concrete, cement, or asphalte blocks. 
1167. Sewtnc Macutnes, FE. S. Norcombe.—Dated 18th March, 1876. 

The top of the frame of this instrument and a split cone for directing 
the thread through the needle eye are so distan apart, that when the 
needle faces the hole in the hollow split cone, the top of the frame shall 
come against the needle bar or lever when the needle is set true; a spring 
bearing against the groove of the needle causes the needle to face in the 
right direction. 

1168. Tarasnine Macutves, J. Marshall.—Dated 18th March, 1876. 

These improvements relate to appliances for cutting the bands of 
sheaves, rs in feeding the sheaves thus cut and loosed into thrashing 

hines by hanical means. 
1169. Sream Evorves, J. Shaw.—Dated 18th March, 1876. 

The invention relates to the class of steam engines known as compound 
engines, and consists in dispensing with the ordinary slide valve of the 
low-pressure cylinder, and instead of the same the inventor employs a 
revolving valve which he places intermediary or between the high and low- 
pressure cylinders, and he constructs the steam chest of the high pressure 
cylinder at one end with a thoroughfare to the other end which admits 
a portion of the steam at the back of the at the time of exhausting, 
and which destroys the back pressure which has heretofore existed, and 
with the construction and a ent of the revolving valve and low- 
pressure cylinder a vacuum is juced in both cylinders alike, and at the 
same time. 








1170. Locxtxa Nuts, F. Corbett and B. Corbutt, jun.—Dated 18th March, 
f 1876. 


The improvements relate to a means of locking the nuts of screw bolts 
for fish-plating the rails of the permanent way of railways, and is applic- 
able to other purposes. The locking of the nuts is effected by means of 
an extra plate of suitable shape, having holes to correspond in position 
with the bolt holes of the fish plates, and these holes in the extra plate 
are formed in such manner that the sides of the hole present a resisting 
surface to one or more sides of the nuts, when the plate is driven or 
otherwise fastened on the nuts, whereby the said nuts are prevented 
from turning or working loose, as when a plate of this description is 
allowed to grasp or span two or more bolt nuts, each bolt nut becomes a 
resistance to the turning of each other. 


QU71. Pickuisc Metat Puares, R. J. Hutchings.—Dated 18th March 
187 


40. 

Bath with ribs and hollow shaft, ha corresponding ribs; spindles 
carrying cradle passes through hollow skaft and rotated in bath, whereb: 
a continuous agitation of contents of bath is maintained. Cradle wi! 
plates is removed from bath to bath. 


1172. Distitume anp Rectiryine Spraits, @. A. W. J. Cooper and J. A. 
W anki yn.—Dated 18th March, 1876. 

This invention reiates to the removal of the so-called fusel eil, and of 
other deleterious compounds or impurities contained in impure spirits, so 
as to effect the separation of such impurities during the of distilla- 
tion and rectification, and thereby obtaining a clean silent spirit without 
the production of feints, and it consists in the employment and use of a 
compound Know as "s salts, or as Cooper's disinfecting salts mixed 
with either carbonate, or with caustic potash, and also with animal or 
with ble cha The inventors also apply this invention to the 
distillation of manufacttired spirits, such, for example, as brandy, rum, 
gin, and whiskey. In stich cases the proportions of the purifying agents 
employed should be varied according to the condition of the article 

rated upon and the result it is desired to obtain. By the employment 
of the af id pi a more delicate flavour is im to the 
spirituous liquors which hitherto has been only attainable by age. 








employment for very many ironworkers and engineers; and if 
throughout the winter there should be less demand for their 
labour, the work available for them will yet, in several inst 


ices are not being obtained, there is not quite so much competition 
or orders. The average quotations for d aig Boreadrecbeay 
district are about as under :—Ordinary bars, Middlesbrough, £6 15s. 
to £6 17s. 6d. per ton; Lancashire ditto, £6 17s. 6d.; Sheffield and 
Staffordshire, £7 per ton; ship plates, £8 15a.; boiler plates, £9 5s.; 
hoops, £7 15s.; and sheets, £9 2s. 6d. per ton. 

In the coal trade there is a little better demand for house fire 
classes of coal, and in some cases rather more money is being 
obtained, but this is the exception, and large buyers van, as a rule, 
place their orders on quite as favourable terms as last month, 
whilst any small improvement in round coal is fully counter- 
balanced by the increased depression in the inferior classes of fuel, 
and the lower prices which have to be accepted to effect sales, 
Forge coal continues very difficult to sell, although it is offered at 
low prices ; burgy generally is plentiful, and slack is now a com- 
plete drug in the market. The pit prices in the Wigan district 
range about 11s. per ton for best Arley ; 9s. to 9s. 6d. per ton for 
Pemberton four feet; 7s. 61. to 8s. 6d. for common house coal ; 
6s. 6d. to 7s. for steam ; 5s. 6d. for burgy; and 3s. to 4s. per ton 
for ordinary slack. 

In the shipping trade there is no improvement. For common 
coal there is still little or no demand, notwithstanding the low 
price at which it is offered, and business of any, import- 
ance that is doing is confined to best coal, for which there is a 
moderate inquiry. 

The annual meeting of the South Lancashire and Cheshire Coal 
Owners’ Association was held at Manchester on Tuesday, and Mr. 
Cilfford Smith, of the Bridgewater Trust Collieries, was elected 
president for the ensuing year. The retiring president, Mr. Wm. 
Pilkington, in his report reviewed the work of the association 
during the past year. The attention of the iation had been 
much ee with the Upper Mersey Navigation Bill, and they 
had secured a clause empowering them to appoint a commissioner 
under the association, which had been carried out in the selection 
of Mr. G. Ferrady Smith for the post. The association had also 
made endeavours to obtain a reduction in the railway rate charged 
upor. coal sent from Lancashire to London, but without success, 
The action of the association with regard to other matters affect- 
ing the interests of the trade was also referred to, and the report 
was unanimously approved. The accounts of the association were 
passed, and other formal business having been transacted, the 
s sat down to their usual annual dinner. 








be more than it has been for atdeast two winters past. 

As low a figure as £6 15s. would have secured a ton of bars of a 
fair quality without a brand, and branded bars were offered at 
from £7 103. up to £9 12s. 6d. Sheets were plentiful at from 
£8 12s, Gd. to £9 10s., and for a quality by no means devoid of 
merit. Little persuasion was needed to induce makers to accept 
£8 10s. aton. The quantity of nail sheets upon the market was 
considerable. By some makers they were offered at as low as 


Strips and hoops are in larger make than has been usual up to a 
few weeks back, the tube makers being the best customers for the 
former, and the coopers for the latter. In baling strip there is 
just now but little businessin hand. Girder Fn having to 
meet the competition of the North of England, are almost de- 
pressed. Makers are cutting it very fine in their quotations, but 
they are unable to meet orders from the Cleveland district, though 
lately the quotations of that part of the kingdom have gone up 
3s. 6d. to5s. Tees and angles keep in better proportionate request 
than plates. f 

Pig iron is a trifle stiffer this week, consequent upon the firmer 
tone in the Middlesbrough market ; and speculators on a fall are less 
confident than they were that Cleveland iron will recede to near 
upon 40s, for forge qualities. The holders, who are also makers of 
all-mine Staffordshire pigs of good hot-blast quality, are pressing 
to get business, and they are not in every case reluctant to treat 
upon a lower basis than their own quotations of quarter day ; but 
those makers who have ceased for a time to Fare decline to 
accept any lower price than that which could alone be got when 
they blew out their furnaces. South Yorkshire and Derbyshire 
pigs were held to day for the half-crown rise declared recently by 
the makers ; and s.aall lots changed hands at makers’ prices. But 
consumers have, generally, well-bought, and there are somewhat 
large accumulations in the hands of the railway companies, who 
are stacking them on the sides of their embankments till they can 
get the order to deliver. In each case the iron has come mainly 
from the Lancashire and Yorkshire furnaces. 

Coal is in improved request at the domestic collieries, but in 
those cases the business doing is still within the season average, 
and forge and furnace coal is almost a drug upon the market. The 

uotations for the former range from 7s, 6d. to 8s. 6d., and though 
the standard price of the latter is 1ls., that figure is realised in 
only the minority of transactions, 

There is but little change in the general hardware trades of Bir- 
mingham and the district. On home account some manufacturers 
are busy. These, however, chiefly produce such season requisites 
as fenders and fireirons, chandeliers and metallic bedsteads 


The Lancashire and Cheshire Miners’ Union, to the formation of 
which I referred in a previous notice, has already commenced 
active operations, circulars having been sent out to many of the 
colliery gee in the above district soliciting an advance of 
wages which shall place them on the same level as in May last. 
Very little notice has been taken of these circulars, and it is 
scarcely probable that in the present state of trade coalowners will 
be disposed to entertain any advance in the rate of wages, 

The notices which the men served upon the colliery proprietors 
in the Oldham district for a return to the rate of wages ruling 
previous to the last reduction of about 16 per cent. expire this 
week, and it is feared in some quarters that the dispute will lead 
to a stoppage of work. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. } 

THERE is on the whole a quiet tone prevalent in trading circles 
generally, it being tolerably clear that no great, or indeed, even 
moderate, revival of trade can take place during the present year. 
There are, notwithstanding, several branches of trade in which the 
amount of work now in hand is very considerably in excess of what 
was anticipated a couple of months ago, and a supply of orders 
which will certainly afford employment up to Christmas. These 
favourable exceptions, however, are not, as a, rule, to be met with 
in the iron or steel industries. They are chiefly in the lighter 
trades, which almost invariably experience a spurt at this season of 
the year, no matter whether trade be good or indifferent, of some 
proportions or other. 

In the heavy iron trade the inquiries which have come to hand 
during the past two or three weeks have been of a nature leading 
to the belief that in the immediate future there may be an 
increment of work which will be of a most valuable kind. This 
view of a forthcoming improvement is supported by the known 
facts that in several parts of the country there are works planned 
or in contemplation of considerable magnitude, the construction of 
which must afford some encouragement to the iron and allied 
industries. From America, too, our latest advices are of a much 
more cheerful nature, the stocks of iron and hardwares in hand at 
New York and Boston having been greatly diminished within the 
past month. There is also a manifest alteration for the better in 
some of the South American markets, particularly in Brazil, a 
country which in ordinary times is one of our best customers. On 
the continent of Europe the outlook is of a much less cheerful 
nature, owing to the troubled state of the East; nor can it be 





japanned coal vases, and kitchen hollow ware, railway and carriage 
lamps, electro-plate and other fancy articles. 

As a whole the tube mills are doing more, though only a few of 
them all that they could do. 

The Mines Drainage Commissioners have been appealed to by 
the Sandwell Park Colliery Company to require the arbitrators to 
reconsider, and, if they think fit, vary the general drainage rates 
to be paid by the Sandwell Company. The petitioners say that 
their colliery does not and cannot derive any benefit from the 
Commissioners’ work, and does not and will not contribute to 
those damages of the mining district which the Commission was 
intended to remedy. 

At Wednesbury, on Tuesday, a number of brickmakers in the 
district were fined for employing girls under the age of sixteen in 
their yards. The penalties averaged £3 and costs for each girl so 
employed. The stipendiary remarked that he would try to make 
it not worth the while of brickmakers to employ girls under age. 
The parents of all the girls were also fined 5s. each. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE improvement which was noticeable in the iron trade of this 
district two or three weeks ago is not being maintained, and busi- 
ness is gradually returning to the condition of inactivity which 
prevailed prior to the quarterly meetings. One or two important 
contracts for deliveries extending well into next year have been 
placed, and there are a good many inquiries for forward deliveries, 
but they do not as yet result in much new business, and there is no 
general animation in the trade of the district. There was again a 
very dull market at Manchester on Tuesday, and the transactions 
reported were of limited character, but, notwithstanding all this, 
prices showed no material change; and although a few cheap lots 
may be picked up here and there, the principal makers remain very 
firm at late quotations. 

Lancashire makers of pig iron still complain that they are doing 
little or nothing in the shape of securing new orders, but they show 
no disposition to give way in prices, and their quotations for 
delivery into the Manchester district nominally remain at 56s, to 
57s. per ton for No. 3 foundry, and 55s. per ton for No. 4 forge. 

In Lincolnshire iron there is little change to notize, the business 
doing being still very small, whilst prices remain the same as those 
last quoted. 

For Middlesbrough iron delivered into this district quotatiens 
vary considerably, but grey | makers are stiff in their prices, 
which range from 54s. 9d. to 55s. 9d. and 56s. per ton for No. 3 
foundry, 53s. 3d. for No. 4 foundry, and 52s, 3d. to 52s, 9d. for 
No. 4 forge. 

With regard to manufactured iron there is little material altera- 
tion to notice, so far as prices are concerned. Gen 'y, however, 
this branch of trade is in a more healthy condition ; makers as a 
rule are better employed than they were, and although higher 





r bly expected to take any turn for at least a couple of 
months. Some of the African markets are also disturbed, although 
buyers of goods suitable for the Cape are just now purchasing 
with tolerable freedom. Australia is yielding a fair complement 
of orders, and is justly looked upon as being in almost all respects 
likely to become one of our very best customers as the population 
becomes denser. 

At home, in son.e respects, the state of affairs is not quite satis- 
factory in relation to foreign competition in railway materials and 
some classes of hardware. In tires, for instance, the Belgian com- 
petition is very keen, even in this immediate neighbourhood, tires 
of Belgian make having within the week been sold at £9 5s. per 
ton delivered, which is at least £1 10s. under what our own manu- 
facturers consider to be a fair price for those articles. 

The same foreign producers are also doing a good business in 
railway springs of all kinds except for locomotives, at prices which 
are materially below the quotations of the numerous manufac- 
turers here. 

The shareholders of G. and J. Brown and Co., Limited, met at 
Rotherham on Friday last, and determined to wind up the com- 
wey. The sale of the plant, machinery, &c., of Owen’s Patent 

Wheel and Tire Company, Limited, is now in progress, havin; 
commenced on Wednesday. The directors of Wheatman an 
Smith, Limited, have declared a dividend of 15 per cent, for the 
year ending 30th September last, 

There is a steady inquiry for spiegeleisen, of which the higher 
strengths continue to be in daily increasing demand. For spiegel 
containing a high percentage of manganese, £6 15s. to £7 2s. Gi. 
per ton is asked by the makers, but low class English and the 
ordinary imported article are to be had at rates varying from £5 5s, 
to £5 10s., and £5 15s. to £6 5s. per ton respectively. 

Although the dispute between the railway spring-fitters and their 
employers is not yet by any means settled, still there has at last 
been a movement on the part of the men which may lead to 
further negotiations. Under the old scale of payments these 
men received 2s, 9d. per ewt. for fitting wagon springs, 3s. 3d. for 
engine, tender, or carriage springs up to 4in. in width, 3s. 9d. for 
5in, wagon or carriage springs, and 4s. 3d. per cwt. for 5in. engine 
springs. On the last sort of work the men can occasionally earn 
£8 to £11 per week, out of which they pay their assistant a small 
percentage. The employers desire to reduce all these scales of 
payment by 9d. per cwt., and the men have now been locked out 
several weeks in consequence of their resistance to the proposal. 
They (the workmen) now come forward and offer to submit to a 
reduction of 3d. per ewt. all round—a drop which does not, how- 
ever, at all meet the employers’ views. The men contend that to 
reduce the commoner work to 2s. per cwt. would have the effect 
of lowering the fitter’s earnings in a week to £4, out of which he 
would have to pay 32s. to his viceman, and so ‘‘ only” secure 
£2 8s. for himself. In this position the dispute remains at the 
time of writing. 

It is understood that the steam engines which the Sheffield 
Tramway Company are desirous of using in connection with their 























Nov. 10, 1876. 





THE ENGINEER 


335 








cars in various parts of Sheffield are those made at Loughborough, 
and recently tried there with some success, as, well as at Glasgow 
a short time back in competition with other appliances of a 
similar kind. Before any engine can be used for wublen the tram 
cars an application will have to be made either to the Board of 
Trade or the Local Government Board for their consent to the 


Phere is a somewhat improved demand for files of almost all 
kinds, although in saw-files and other small descriptions the com- 
petition of some of the Lancashire houses is rather keenly felt in 
the home trade. Most of the revived inquiry is due to the wants 
of France, Russia, and Australia, Canada, with a few other leading 
colonies, 1 hear that some of the file manufacturers are cutting 
prices so extremely fine that they are only making a few pence 
per dozen profit. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

INCE last week there has been a slightly increased de of 
Pn in the iron trade of Cleveland, and at the prism g 
at Middlesbrough on Tuesday of this week, there was a tendency 
to insist on higher rates, No. 1 being quoted at 49s. 6d.; No. 3, at 
46s, 6d.; and No. 4 forge, at 44s, Some orders have been booked 
for next year at an advance on these rates, but as there is much 
uncertainty as to the immediate future, there is a, strong disin- 
clination to contract ahead to any material extent. The better 
condition of the market this week is mainly due to the publica- 
tion, on Tuesday, of the returns of the Cleveland Ironmasters’ 
Association for the month of October, The following is the 
abstract statement of the production and distribution of pig iron 
for that month :— 


Make of Pig Iron. 
Month ending 81st Oct., 1876—Port of Middlesbro’, 110,562 tons; Tons. 











total of district .. 2. es ee ee we ae ee ne ae oe 171,082 
Month ending 31st Oct., 1875—Port of Middlesbro’, 106,514 tons ; 
total of district =... oe oe ne os te ee oe oe oo 160,181 
Month ending 30th Sept., 1876—Port of Middlesbro’, 105,075 tons ; 
Gate) al WRENN se) ad ce We ad be wert ce’ cd 7e) oes PRONOOn 
Increase upon Sept., 1876... .. «soe oe 8,077 
Increase upon Oct., 1875 .. .. «. + 1,901 
Shipments Foreign of Pig Iron from Port of Middlesbrough. 
Month ending 31st Oct., 1876... 0 6. 1. ee oe ee oe oe oe. 84,495 
Corresponding month last year. 6. 1 we we ee ee oe 29,592 
Increase upon Oct., 1875 .. .. « + 4,903 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending 81st Uct., 1876... .. 6. ++ ee ee ee) ee oe 80,568 
Corresponding month last year .. .. «+ «2 ee ee ee oe 21,910 
Increase upon Oct., 1875 .. 1. se ee oe 8,658 


Makers’ Stocks. 
30th Sept., 1876—Port of Middlesbro’, 57,868 tons ; total of district 145,785 
8lst Oct., 1876—Port of Middlesbro’, 59,498 tons ; total of district 140 653 


Decrease upon Sept., 1876.. .. «2 «+ « 5,182 
Stock in Warrant Stores. 
30th Sept., 1876 .. 66 yg ae et Sp. tees ay ee «. 17,800 
SING OEE. TET | n5 ce macros) 20° foe ee we ke oe ee) 699::4 Oe 
Increase upon Sept., 1876... .. «2 «+ oe 3,393 
Abstract. 
Increase in make upon Sept., 1876 co se SG so! Me lide, 2a8 8,077 
Decrease in makers’ stocks upon Nept., 1876 .. .. oe ee 6,132 
Increase in stock in warrant stores upon Sept., 1876... .. «+ 8,393 


The total number of furnaces now in blast is 110 as compared 
with 114 at this time last year, and the Consett Iron Company 
only are adding to the productive resources of the district, by the 
construction of a new furnace, which will make the seventh new 
furnace built by that flourishing company out of revenue without 
any actual increase of their capital. ‘The total quantity of pig iron 
made during the ten months of 1876 just dad is 1,725,499 tons, 
which is an increase of more than twelve thousand tons on the pro- 
duction of the corresponding ten months of 1876. 

An improvement has become manifest in the shipbuilding trade 
of the Tyne, where the yards of Messrs, J. Wigham, Richardson, 
and Company, Low Walker, and of the Tyne Shipbuilding Com- 
pany—formerly Cole Brothers—will be resumed in the course of a 
few days, after having been practically idle for months. More 
work is coming to hand at the other shipouilding establishments, 
and altogether the pr ts for the winter are rather more cheer- 
ing than they have been for a long time. 

A statement has been going the round of the local papers in the 
North of England, and has also found its way into influential 
papers outside, respecting which I am bound to say that what is 
true is not new and what is new is not true. It says, with refer- 
ence to the experiments now being made with a view to the manu- 
facture of homogeneous iron rails, that an emiaent railway official 
has confidently asserted that by this process iron rails can be pro- 
duced which will be more durable than steel and much cheaper. 
Now I shall first remark that it is not yet known what can be done 
in this direction, and we have nothing to do in the world of prac- 
tical results with the question of possibilities, but as a matter of 
fact the thing has not yet been done, and the opinion of the 
* eminent pe hee official,” as to what is possible, is therefore 
worth very little. Again, it is stated that the experiments made 
by Mr. Bell, M.P., at Port Clarence Works, put a new face on 
things. Now it is uofortunate that no experiments have been 
made at Port Clarence Works, and no new face has been put on 
things, although I may say that arrangements are now being made 
by Messrs. Bell Brothers to erect new works at Port Clarence for 
experimental purposes. Itis said again that homogeneous iron rails 
can be made at £1 per ton above ordinary iron rails, which will there- 
fore largely undersell steel, whereas the fact is that steel rails have 
for some time been offered at only 30s. per ton above the price of 
iron rails ; and finally it is stated that steel rails when worn out 
are comparatively worthless, whereas relatively to their first cost 
for certain purposes they are worth almost as much as old iron 
rails. Your readers will now be able to judge of the value of the 
announcement, which has made a good deal of stir in some 
quarters. 

The apart of coal and coke from the north-east ports for the 
month of October are considerably in excess of the exports for any 
previous period of corresponding extent in the history of the 
trade. From Newcastle alone nearly 400,000 tons of coal and coke 
were shipped last month, while Sunderland shipped 133,000 tons, 
or fully 30,000 tons more than the shipments for the corresponding 
week of last year. From all the other ports on the north-east 
coast, with one or two exceptions, the shipments for October show 
a large increase over those of any previous period. 

The Northumberland Colliery enginemen have decided to refer 
to arbitration the proposed reduction of 15 per cent. in their wages ; 
and the Durham Colliery enginemen will meet in a few days to 
consider the proposed reduction of their wages by 15 per cent. In 
Northumberland overtures have been re-opened by the owners, 
with a view to securing the introduction of the Billy Fair Play 
system of working coals, according to which the men will be paid 
for the large or round coal only; the object is to reduce the pro- 
duction of small coal, and increase the percentage of round, and 
the owners propose to pay an addiiional remuneration for the 
round coal, so that the men may not lose by the reduction of the 
small, The question will be considered by the men at a delegate 
meeting to be held on Tuesday next. 

The Cleveland engineers held their atinual meeting at Middles- 
brough on Monday last. The annual report and statement of 
accounts was submitted, and Mr, Edgar Gilkes read a paper on the 

“* Tay Bridge.” 

The difficulty threatened some time ago in the manufactured 
iron trade of the North of England by reason of the claim made 
by the owners of the Moor Ironworks for £660 damages and com- 
pensation, on account of the failure of their own men to carry out 
acontract undertaken in May last, is now practically at an end. 








The men met on Monday last at Darlington and decided to pay 
their share of the claim, on the ground that it was not made a 
precedent on any future disputes that might arise, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) s 

TuE temporary settlement of affairs of the East has had a good 
effect upon the iron market, strengthening the course of business 
and imparting more confidence to dealers, Our exports of pigs 
have not been quite so large as in the previous week, and the 
arrivals from the North of England are also smaller ; but though 
makers’ prices have somewhat increased, dealers have bought more 
freely than for several weeks. The stock of pigs goes on accumu- 
lating, and in the course of the past week about 1500 tons have 
been added to the reserve in Messrs. Connal and Co.’s Glasgow 
stores, where the whole quantity under warrant now amounts to 
about 96,500 tons. Though the improvement in the trade is slow, 
there does not appear to be any abatement of confidence that the 
tide has at length set in the right direction. 

The course of the warrant market has been somewhat irregular, 
but on the whole the prices obtained have been rather higher. 
On Friday the market was very active. Business opened at 57s. 6d. 
and improved to 57s, 74d. , and 57s. 9d. one month, at which 
a large number of transactions took place. The market was quieter 
on Monday, when business opened at 57s. 74d., and rose to’57s, 9d. 
one month, the cash prices being from 57s. 6d, to 57s. 7d. Tues- 
day’s market was also quiet at 57s. 6d. for prompt cash and for 
various dates. On Wednesday the market was firmer at 57s 8d. 
cash and 57s, 9d. month open. To-day--Thursday—the market 
was strong, with a good business at 57s. 9d. cash and 57s. 104d. 
month fixed. Before close prices receded to 57s. 74d cash, 

Makers’ brands show, in some cases, a slight advance in the 
week, the tendency being still upwards. Good marketable brands, 
No. 1, improved, 6d.; Gartsherrie, No. 3, 6d.; Summerlee, No 3, 
1s.; Carnbroe, No. 1, 6d.; No. 3, 6d.; Monkland, No. 1, 64.; 
Govan, Nos. 1 and 2, 1s; Glengarnock, No. 3, 6d.; Eglinton, 
No. 1, 1s.; Dalmellington, Nos. 1 and 3, 6d.; others unchanged. 

The shipments of pig iron from Scotch ports during the week 
ending the 4th inst. amounted to 9284 tons, being 4296 less than in 
the previous week, and 1247 tons under those of the corresponding 
week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 4170 tons, being 2449 below those of the previous week, 
but showing an increase of 10 tons on the import of the corre- 
sponding week of last year. 

Most branches of the manufactured iron trade have yet an 
insufficiency of orders, though all are generally better supplied 
with work than they were some months ago, The trade is practi- 
cally restricted in the majority of cases to constant orders, few 
speculative purchases being made. I understand that the workmen 
at one of our largest locomotive works—those of Messrs, Dubs and 


Company, Glasgow—have been placed upon short time, and this is 


the more remarkable that only a few months have elapsed since the 
firm obtained a heavy contract to supply locomotives of the largest 
kind for the Midland Railway Company. It is to be hoped, how- 
ever, that the slackness will be but temporary. At the foundries 
there is a fair amount of work on hand, but the general engineer- 
ing trades remain slack, and marine engineers are but slowly 
improving their position, One or two considerable fresh orders for 
pipes are, I observe, in the market. Last week’s exports of iron 
manufactures from Glasgow embraced £2000 worth of machinery, 
£4500 castings, £3500 wrought iron, £2700 galvanised iron, £2280 
locomotives, and £1070 miscellaneous. 

There has been a good demand for coals in the west, house and 
shipping qualities being equally in request, and there being also 
some improvement noticeable in steam coals, which have been 
backward of sale for a very long time on account of the slackness 
of our manufacturing industries. Foreign shipments are mode- 
rately good for the season of the year, those from Glasgow last 
week aggregating 8200 tons. For facilitating the shipment of the 
coals the Caledonian Railway Company have obtained the sanction 
of the Clyde trustees to the erection of a shoot for loading to be 
placed at the east end of the Terminus Quay in Glasgow Harbour. 
In the eastern mining counties the trade, both home and foreign, 
is at present very good, there — unusual pressure at a 
number of ports for shipment, and most of the collieries 
are working full time. ‘his continuance of good trade so 
far on in the season is attributed to the very moderate prices 
which aré charged for the coals. A diminution of the exports 
usually takes —_ soon after this time of the year on account of 
the closing of the Baltic ports; but I hear that this winter the 
orders from the French ports are to be heavier than usual, so that 
the trade altogether has a cheering aspect. Whether coal-masters 
will, in the circumstances, venture to increase their prices remains to 
be seen. The policy-of forcing up rates to any great extent may 
well be doubted, as it would almost to a certainty lead the 
miners to press for an advance of wages. 

The feeling is growing among the miners that the masters can 
now afford to raise their wages to some extent, the trade being so 
much better than it was during the summer. On Monday, a 
largely attended meeting of the miners of the Airdrie district took 

lace at Airdriehill, when after the position of matters had been 
fully discussed, it was resulved to petition the masters for an 
advance of ls. per day. Deputations were appointed to wait upon 
the employers, and instructed to report the result to another 
meeting to be held on an early day. 

The annual meeting of the Glasgow Port-Washington Iron and 
Coal Company was held in Glasgow on Thursday last, but 
reporters were excluded, and the circumst has given rise to 
great dissatisfaction among at least a section of the shareholders. 
It appears from what can be gathered that certain very grave 
charges were preferred against the directorate in regard to the 
assertions made by them, or with their sanction, in the 
prospectus of the company. Of course, such charges are fre- 
quently made when a company turns out unsuccessful, which 
would never be heard of were it to prosper, and it appears 
that during the four or five years of its existence, this com- 
pany has been most unsuccessful. The capital of the company 
was £238,000, and it was stated at the time of its forma- 
tion that only one-half of the money would be called up; but I 
understand it has all been subscribed long ago, and the shareholders 
have never got a farthing of dividend. The mineral field was a 
new one, and furnaces and other necessary plant had to be erected. 
Two furnaces were pe up, but only one has been in blast, 
and the last reported make of pig iron, which was for eleven 
months of 1875, amounted te 96434 tons. The works were not 
paying nor promising to pay, and the directors have brought them 
to a standstill, As money was being lost, the shareholders appear 
to approve of the stoppage of the works, but there are loud calls 
for a thorough inquiry into the entire history of the company. 
At the ———e several startling statements are said to have been 
made by shareholders who took the trouble to visit and inspect 
the works in America, It is likely that some definite steps will 
shortly have to be taken with regard to the company’s affairs, 

During the month of October there were twenty vessels of an 
aggregate tonnage of 17,600 launched on the Clyde, as against 
— vessels of 21,000 tonnage in the corresponding month of 
ast year, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE doleful a pete given at Cardiff last week of the condition 
of the iron trade has aroused the strongest forebodings, and the 
feeling in the district has been entirely in unison with the senti- 
ments of Messrs. Williams and Menelaus that the iron and bar 
trade of Wales has drifted away, and that all we have to depend 





upon is the coal industry of the country. The public, however, 
must not run away with the impression that the ironworks are to 
be cleared away, and the material sold for old iron, and that no 
more iron rails or bars will be made here. It is tolerably certain 
that for some time to come there will be a demand for rails. The 
necessities of the numerous collieries now springing up are such 
that a moderate make of iron rails is certain; for all the under- 
ground workings iron rails be required, and it is thoroughly 
understood that foreign requirements will be more in the direction 
of iron than steel. What I believe is doomed is the hot blast iron 
rail; and many others share the opinion that the Welsh iron- 
masters would now have a small but certain trade if they had 
retained the old methods and materials, and not gone so ‘ardently 
into hot blast and competition, That Mr. Crawshay retains this 
belief is likely from the fact that he has carefully stored several 
hundred thousand tons of the best Welsh iron mine. This 
improves by exposure, and the Welsh pig and puddled bar made 
therefrom will hold its own against any opposition. 

Another good variety of Welsh pig is the hematite produced at 
Treforest iron and steel works, The fact of a tin-plate maker 
buying a thousand tons of these ‘lately shows that a good source of 
requirement is opening out. 

As if to modify somewhat the depression caused by the state- 
ments made at Cardiff about the iron trade, I hear a slight rumour 
of a little improvement at Dowlais. It is true that a large number 
of men have been paid off, including some able puddlers, but I 
think the stop was only a temporary one, and that nothing like 
800 men will be dismissed as stated. The stock of iron and steel 
on hand is enormous. 

Another slight improvement is tv be noted at Nantyglo and 
Blaina ironworks. Several members of the directorate, including 
Mr. Hugh Mason, Sir Edward Watkin, M.P., Messrs. Rams- 
bottom, Hardwich, Woulvon, Isaacson, and Buckley, M.P., visited 
the works and collieries a few days ago, and I understand that 
arrangements were made for carrying on the works with energy. 

A Brazilian order for iron rails, amounting to about 16,000 tons, is 
in hand at Rhymney, and with this fact I exhaust my hopeful list 
and return to the less encouraging. 

At Tredegar many hands have been paid off lately, and trade 
both in the iron and steel branches is in a most depressed state. 
I do not attach much faith to the rumour that some of the puddling 
furnaces are to be re-lit. 

The men at Messrs. Brogden’s old works are, under notice, which 
will expire at the end of the month, 

A steady importation of iron ore is setting in from Bilbao and 
Porman, and also from Barrow. Middlesbrough pig is coming in 
freely. Dowlais sent off a small rail order to Palma this week, and 
Insole a consignment of bars to Palermo, Rhymney also cleared 
three cargoes for Barrangiulla, Huelva, and Brindisi. But the 
best consignment of the week has been 1237 tons of steel rails from 
Lardore Works, Swansea, to Rockhampton. 

There is not much animation in the coal trade, The steam: coal 
branch maintains its ascendancy over the house coal, and large 
quantities continue to be sent home and foreign at last prices, but 
there is no life in the trade, from the fact of the returns being so 
small. Business in many quarters is carried on at no profit, and 
is principally sustained in order to keep the pit open and maintain 
the connection, 

Dunraven Colliery is again the property of Mr. Thos, Joseph. 
This colliery, situated in one of the best parts of the Rhondda 
Valley, has an enormous area, and promises yet to become a good 
investment. 

In the Tonyreval district, colliery undertakings are carried on 
with vigour. In the Llantwit, which has not been one of the most 
prosperous, I hear of one undertaking which has proved most suc- 
cessful, The speculators have struck upon coal in the hill side, just 
as coal was found at the outset of the coal era in Wales, and the 
coal bearing to the rise, water is easily manageable, and a good 
lucrative working is secured. 

To show the difference in the cost of working, I may mention 
without particularising that at one colliery the coal is turned out 
in truck at 2s. 6d. per ton, and in another not very remote, and 
the same marketable value, the cost is within a shade of 5s. 

There was a falling off in the export list last week, but doubtless 
it will be made up this week. This has been the course of things 
lately, a flush taking place every alternate week. , 

House coal is in freer demand, and for best varieties of small 
bituminous, known as blacksmiths’ coal, there is a steady inquiry. 

Tredegar collieries are having a washing machine set up similar 
to that at Dowlais. 

Deep sinking in the Cwmfelin Valley by the Dowlais collieries is 
steadily maintained. This will put Dowlais in a superior position 
for the Cardiff market. 

The co-operative speculation amongst a few colliers to which I 
referred lately is come to anend. The men with limited capital 
struggled hard to keep the pit working, and appealed to their 
brethren to help, but this rather visionary idea met with no re- 
sponse, and a colliery owner coming forward and taking upon 
himself the ne of the debts, the trial of the co-operation 
principle in coal working has ended. 








PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
termsfor special contracts. It is obviously impossible to specify these cases 
and terms, or to give more than the market quotations and makers 
prices, Readers should aiso refer to our correspondents’ letters. t 


PIG IRON AND PUDDLED BARS. 





ScoTtanp— £8. d. £8. d. 
G.m.b.—No. 1., «¢ « 218 6| Glengarnock—No,1 .. 3 4 0 
No. 3 co of 216 6 No.3 oo 218 0 
Gartsherrie—No.1 .. 3 5 6] Eglinton—No.1 .. « 218 6 
08 . 217 6 No.3 .. o 215 0 
Coltness.—No.1 .. +. 3 9 6| Dalmellington—No.1.. 218 0 
0. eo of 218 0 No,3.. 216 0 
Summerlee—No.1 .. 3 4 6 At Ardrossan. 
0. 3 eo. 217 0 
Langloan—No.1.. «. 8 6 0| Dor eptatiy selected :: $10 0 
Carnbroe—No.1.. «. 3 0 6 At Grangemouth. 
No. 3 ee of 217 0| Shotte—-No.1.. «2 « 3 5 6 
Monkland—No.1.. .«. 218 6 No. 3.0 oc « 218 0 
No.3 «6 o 216 6 At Leith. 
res oor Se Re Kinnell-No.1 .. + 218 6 
Clyde & Quarter—No.1 3 0 0 ‘le ES Rh Stl og 
No.8 217 0 aoe 
The above at Glasgow, CLEVELAND—Prices at works— 

_ deliverable alongside. No.1 oe se of «« of 2 9 6 
Govan—No. 1 40 PTS Se de a oo 08 #8 «46 : ; $ 
0.8 we «6 of 217 0 Sig Ee A dla 

At Broomiciaw, Moding aes 
Calder—No.1.. .. o 8 6 0} Mottled .. .. « 1. 22 0 
No. 8:5 oo 1. 210 0] WhO. .c. ooo ve 2 9 6 
At Port Dundas. Thornaby .. «2 «+. « 216 6 
Messrs. Botckow, Vaucuan, & Co.’s net prices, f.o.b., are, for No. 1, 
£2 14s.; No. 8, £2 8s. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
£ada £84 
Watrs—No. 2,f.0.b., Newport., .« «« 2 7 6t00 0 0 
Forge (at works) oe ie oe 212 6to8 0 O 
* Common pig (at works) oo eo 2 2 6to0 0 0 
Best native ore (at works) .. eo 215 0t00 0 0 
Both, Davenport, delivéred in Aberdare. 
Densysure.—No. 1, at Shefficld  s. ve 214 0 to 217 0 
Wo..-Sie:) oo “e « 2 7 6to210 0 
Lancasuire, delivered in Manchester.—No. 8 216 0to 217 0 
i No.4 215 0t00 0 0 
0 


K. H. Messelmoun”., ... «. + 510 Otoo 0 


Messrs. Wattwe.t & Co.’s Stockton net prices (on trucks) are—No. 1, 
£2 12s, Od.; No. 3, £2 8s. 0d.; No. 4 Forge, 
Forge, £2 16s, Od. net cash, 


£2 6s.; “Thornaby” No. 4, 
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Hematite, at works, 24 dis. for prompt cash, 
Millom 3 isin eg lee ee oo ee ee 
No. ory ee oe or - 
No. 8 oe oT oe oe oe 
Ordinary No. 8 .. ee ee os oe 
No. 4 «. ee a ee os 
No. 5 «. oe oe ee ee 
Mottied oe ee “ oe ca ee 
White.. Oa aa ee ek 
Maryport Hematite - No. : oe oo oe eo oo 
nO. oe oo oe oe od 
No.8 o- . oe o 
No.4 ee ee ee ee 
No.5 o- oe os o oe 
Mottled and white... 2. «ss os» a 
“ Bessemer ”—No. 1 oe on ee oe ee 
No. 2 oe ee oe oe 
No. 3 oe ee ee ee oe 


Puddled Bar— 


Wares.—Atworks .. « « «£5 5 0 to 


MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. ee Sa oe 


Giascow, fob. «. oe ee ee 0d. to 
Mipp.essro’, at works ee ef = 0d. to 
Fox, Hzap, & Co. (at works, cas less — 


ern tet eat A) oo ee ee 
Mast plates (57-*_.. ) ie eb hide oe Se 


Boiler Plates— 
* WARRINGTON,” estan oa aaaad a ae 
Do. best best 


Se eo ee mm we oo 
cent. discount for cash. 


, in lots of not less 
nwa 10 tons and up 
of three months’ 


Under 2} cwt. each 1 cf ce os  percwt, 
24 cwt. and under3 cwt. .. oe ee ee ee 


8 cwt. ,, Bhowt. o. oy oe ee +. 
Shewt. ,, en Sas ee” te ie ee 
4 cwt. a 5 cwt. « . o oo 
5 cwt ” 6 cwt. « or oe o ~ 
6 cwt. is 7 cwt «. oe oo ee oe 
7 cwt. and upwards 


Plates exceeding ft wide, ‘gs. 
taper, extra per cwt. 


'AYLOR Bros.’ sib gates Oh; dereut; heat their terms as 


Bowling and Low Moor. 
“*’ Mowmoor” best, to 5 cwt., to 4ft. Gin. wide, and to 
30 superficial feet, per ton at works... .. 
Best best best, to 4 € eae cn ao ne Ge 
8 to 3 cwt oe 
postal, Usual extras for overweight, sketches, &c, 
Barrows & Sons: 
Best, per ton short, at works .. om o oo 
Best best 


f 


Best charcoal .. ee oo * oe a oo 


Barrows & Sons 
B.B.H. Bloomfeld ate oe a oe oe ee 
CLEVELAND £8 5s. to 


Fox, Hira, & Co. ot works, cash less 2j)— 
Boiler shell plates are bei tote = 


Flanging plates (poineR) «+ - * 


Do., special quality (AAA ee eo an 
Wa.es, at Aberdare—Coke plates .. *e ee ee 
Giascow, f.0.b. .. ee oe oe « £8 0s. to 


Angle Iron— 
Bow inc & Low Moor (terms as above)... per cwt. 
L and T iron, not exceeding ten united inches .. ee 
For additional inch extra per cwt., 1s. 
“ Warrinoton "—less 2} per cent. for cash—from 1 


by 1 by 4 to vo Gm cc tees 
Best bollar do., * a ee oe 
Warrwewt & Cox ce discount) } per ton oe or 
~ TEM oo) we ee ae 
“ Monmoor” ot tthe » works) up to eight ‘united inches 
Best bost 7: TO a ag ge 


T-iron, as above, 10s. extra. 

Angle and T bars, Sin. to 9in., 10s. extra. 

9in. to 10in., 20s. extra. 
CLEVELAND .. «+» oe « £610 to 

Eart or DupLEY “(terms as below) :— 

** Round Oak,” not exceeding 8in, wide—Single best 
” ” ” » Double ” 0° 
” ” Treble ” ee 
Guascew, f.0.b. ~ oo ee «- £7 0s. to 


ABERDARE oe os oe oe «o 70 to 
Bar Iron— 

Bow ino, Low Moor, & Tayior Bros. (terms as above). 
per cwt. 
Fiat, ery ae, oN a. ee eo ee 
Do., 34 to oe oe oe oe e ee 
Do., 5 wg ben ‘upwards oe ee oe o 
Flats—1}in. by #in. and upwards.. a oo owe 
» under gin. thick to}in. .. oe a oe 
» under }in. tojin. .. ee oe ee ee 
. under jin. .. ee 

For each fin. less than 1jin. wide extra, 108. per ton. 
pee ww upwards oe ee oe 
ae 16 shi) feel (bh fale o 0s 
eH iin EMA ck ee, . de che ue 
in. ee * oe ee ee 
Rounds—fin. and upwards oe oe ~ oe 
» @l6inand}in. .. oe o of os 
” 7-16in. and gin. .. ee or ee ee 
a) < ae ee ee me - oe 
” din. ee oe ee ee 


Rivet, same price as above. 


Chain iron, same sizes as above, extra per cwt., 2s. 


Best bars and rods, , extra per owt, 3a. 
“*Monmoor,” at the works, per to! 

Bars, din. to 3in. round and saat, or to Gin. flat .. 
Best ” ” ” ” ee 
Best best ” ” oe 

Rivet iron, usual sizes.. oe oe ee ~ o 
Best best 


: Usual extras. 
Grasoow, f.0.b. . £7 0s. to 
Bannows & So & Sons, at works, per ton | short : : 
> best angle iron = Pe i pa He, 


All other descriptions in proportion. 
Ear. or Dup.ey, 2} dis., f.0.b., at Round Oak— 

«Round Oak,” rounds up to Sin. .. oe ee oe 

we: o 2 Single best .. oo 

” ” ” Double ” ee e. 

Treble ,, ee oe 

Rivet tron—Blngle beat ee oe ee om o 

e 


On separate orders of less than 5 cwt. ‘per ton extra, 10s. 


Waxes, at College Works, Cardiff—Coke bars, best .. 
Merchant Bars— 
“ WaRRINGTON ” (2 dis. for cash) per 
Flats, from lin. to Gin. wide by fe t thiok ; and upwards 
and squares, from fin. to 3in., best =... oe 
Do., treble best .. - oe ee oe oo ee 


Delivery prices as above. 
Warrwett & Co., eematire: dan meth =e 
Crown quality’ oe oe ee o ee 


Rivet iron .. oe ee se ee ee . 
Crown quality, “‘Thornaby”.. oo oo ee 
Best ” ” ee oe . a oe 


Best best oe o o oe e . oe 


dled 
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13 
per "The Pearson and Knowles Co.’ 
a ed iron include delivery at station in Liverpool, Manchester, a or 

than 2 tons, or free alongside at Liverpool 


Bow :txc & Low Moor, terms in each case 24 dis. for cash in 
ment of month] “ee ty Ay nd Oh 

The oor Co. deliver in London 
at 10s. ; eee OSs and Hull, 5s. per tonextra. £ 8. 


et at et et 
HOA eCOeas 
coocoocec 


BO tt tt et ee 


as. per ewt. extra. Hammered and 
uered plates, and a differing from a square form or regular 
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be my arty. Company, f.o.b. CardifforNewport 615 0 
No. 2 bars, f.0.b. Cardiff so eo 615 0 
Owen, delivered at Cardiff or Newport, net cash eo 512 0 
Sheet— £8. 4 
“ Moxmoor,” to 8ft. eS Sy ee 
works.. «. od oe 10 0 0 
Do., best oo oe oe oe e o ou. 8 2 
Do. best best Ld ee ee - ad 12 0 0 
Usual extras. 
Barrows & Soxs— 
B.B.H. sheets.. ee oe oe ory oe oe 1100 
A ith ia) naib ibys 60°. saree 
» __ best best do.. ee ee eee ee Se 
E. P. &Ww. x te beh poaedy 
“Severn "—Singles w.g. or ee or ee 183 0 0 
“ Wilden” ” ” 3 ee ee oo «o 14600 
pm a> RR an ves we RD 
” »o “BBB” oo =60ee)=— we 18:10 0 
set . 2310 0 
en ae cae: on 
Doubles to 24 w.g., 308; and 
Trebles to 27 w.g. 60s. per ton, extra. 
Charcoal Tin—Best““EPandWB” .. percwt.. 118 0 
“Unicon” .. o . eo - 100 
Coke Tin—‘‘ Stour” 160 
Mosera. Baldwin's terme are 2} dis: for ath on Toth of the month 
Pat Dellmes Btnclon ty —, £ ad. 
“ Dallam”. w.g. = per 1010 0 
ie; est 30s. per ton extra. ‘ 
Cnowrmzn Bros. & Monoax (at works £84, 
to 20w.g -sto 1a0in, by 86in, p. owe 115 0 
= io 24 we, to 96in. =. o 1 4 
bles, W.g., $3in... - 119 
Charcoal oe oe o. 200 
oe o - 220 
De ba” oa ee : 4 : 
ae as abore or ee ry 
rod oe oe eo 270 
Bost 290 
Same, § ai. for cach on 10h 3 the moth “Orders of 2 tons 
in 10 cwt. cases. 
J. Tiny, “Trletel, dciivered in Landon, % dis, forea— £8. 4 
i os. ww ws wo whee © 
oe oe or oe oe oo oe - 1800 
Wates—Treforest Tin-plate Workse— 
Charcoal tin (at per cwt. ee £019 6 at works. 
£1 in London, less 24. 
Lydney : eee Ic.. ary - £21 38 6to 000 
oe oe oe - 110to 000 
Coke tin oo oe oe - 10 6t0 000 
Swansea ee oo ee ee + 018 6to 019 6 
Gadly’s Aberdare charcoal .. ee - 019 Oto 000 
Engine Lron— 
KirksTALL Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per ton. 
£0 £4, 
Rounds, from }in. to 6in. diameter .. +. 20 0 to 22 0 
p Squares, from in. to Sin. oe «- 20 Oto 21 0 
wn hammered ered bars, as above, per ton extra 10 
ree oe ee ee e«« 2 Oto 22 0 
Angle iron, 1pin. to din. ° ee «- 20 Oto 0 0 
Forgings—Plain shafts under Bewt. .. « 20 Oto 0 0 
= i l0cwt. « « 22 Oto 0 0 
ne os 20 cwt. .. «- 2% Oto 0 0 
s BOcwt. .. eo 380 Oto 0 0 
Plai hafts, abo eons oe dita 2 Te 
ns above ices al 
mine weight and Grande. ' 
Piston rods, under 5cwt. .. 7 ee 22 Oto 0 0 
ja Wome, cc cc oo O88 8 
20cwt. . «- 30 Oto 0 0 
Cranks, under’ 5cwt. .. oe ee «- 27 0t0 0 0 
oa) A ae © Ge as: 0 ee Oe 
i onragy RC fae ew, 00 ce ee 
on . 2 cwt. «. o oe ee 87 Oto 0 0 
Crossheads, under 5cwt .. 1. «2 26 0t0 0 0 
% WOON. os cc -os We Uw. 8 8 
All othe uses according to pattern and weight. 


Wire— 


Warrecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis. 


or 
'W drawn telegraph, in | lengths, 
Best best, WY galvanised .. — perton £ s. d. 


Oto 6 oe o o ee oe oe eo 17 5 0 

7to 8 oe ory o o oo o o aw 8 8 

9 ee oe or ee oe ee «- 19 00 

10 oe oo oe oo o e 1915 0 

ll ry oe o ee oo oe ee 20 5 0 

12 ee ory *. or o oe « 215 0 
Best annealed drawn fencing perton , 

Oto 6 oe ee o o oe om « 1110 0 

7 oe . ee oe oo ee ee 12 5 0 

8 oe ee o- or or ee 13 00 

9 oe oe - oo oe oe «- 1310 0 

10 ee oe oe « 1410 0 

ll oe oe or or es . eo 1500 

1510 0 


Dipping in boiled oil 5s. per ton extra, 
Best galvanised do. ‘ per ton 
Oto 6 -. ra ee bs e « 1510 
7 o oy oe ory oy o « 16 5 


8 oe oe ee ee ee oe e 17 0 
Tue Pearson & Know.es Co. 
“ Dallam ” fencing, Nos. 0 to 4, B.W.G. « 810 
Rytanps Brorners, Limited, Warrington—Prices of iron wire, 
&e., delivered free in Liverpool : 


Best 7 iron hee, bright or annealed— 


oso eof 


Per bundle of 63 lb. 7/6 9 8/0 = 8/3 = 9/0 = 9/8 
Nos. 0 to 6. 8. 9. ll. 

Per bundle of 63 1b. 9/6 10 jo 10/6 11/3 i20 12/9 13/6 
13. 15. 16. 18. 


Nos. 
Per bundle of 60 1b. 14/6 15/6 16/6 
Nos. 20. 2. 22. 


Best best drawn killed galvanised telegraph wire (joined in half 


mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— 


Nos.0 to 6 £17 5 0 perton.|No. 10 .. £1915 0 per ton. 


ate ” = oe _—? 5 o” 
£19 0 0 £21 5 
Terms of PN, 2} per cent. for cash on “oth of month following 
delivery. 


Nail Rods—G.asoow, f.o.b. . 0 ee %TIto8 @ 
CLEVELAND .. o a os 615to7 6 
Nails— 
Wurrecross Wire & Iron Co. 


o —_ Ya — de Paris, = 112 Ib. :-— - 
1 


1 12 4 5 
lwo uy 15/6 16/8 17/0 17/9 18/9 19/9 21/0 22/6 24/6 24/0 20 
king extra. 


in casks ls. per cwt. ex 


Rails—G.ascow, f.0.b. co = eee 7 OOS OO 
CLEVELAND o oo 6 Aba | 
WaLes—Tredegar ron Company oo 6 0t0O6 

f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
po - 6 0 to 67/6 
For co ery sidings (works) ee 512 6 
— and perfect — way . 
rail (C 5 
Bridge rails to 30 Ib, yard run 
r= orks) 4. per y 600 
Fishplates (at works), any “section 7 10% 7 12/6 
Railway Chairs—G.ascow, f.0.b. oo ©6eon, SITES 
Pipes—Guascow,f.o.b... .. « « « 6 O07 & 
STEEL. 
Suerriztp—At works— 2ea4 8424. 

Spring steel os ory oe ° e 138 0 0t0 1710 0 
castrods .. ay oe eo 14 0 Oto21 0 

Fair a steel o6 «6 ele we AO ORO M OO 

Sheet (cast; co 80 e ewe 80 OOK OO 

Second-class tool.. ee oe oe oe 2% 0 Oto 45 0 0 

Best 8 ee oe « 40 0 0t070 0 0 

Fine rolled, for clock &. «2 3 =oe 60 0 O00 70 0 0 

a. Ct Pe ee tes 
er, See tbe ede 

Do. superior .. or eo 8 0 Ot0 8 5 0 

best.. co wc 8 5 Oto 810 0 





Warzrs— £aa £84 
Rails, f.0.b., Cardiff or Newport .. .. 612 6to 7 4 0 
Rails, at works, Bessemer .. .. .- 615 0to 7 5 @ 

Stighity detective; Carta co Netyert. 3 °t-0ew' Ow 0 
Steel colliery bridge rail . 77 6t0000 


ge ’ works .. ee 


PRICES CURRENT OF MISCELLANEOUS METAIA. 
Copper— 


$ 
Chili bars .. oe ee oy oe ee per ton (8 10 0 
B.S. ingots wate o ory oo o * : 
Tough cakes oe o on or oo o 82 0 
Tin— . 
610 0 
Straits oe oo ee oe oe oe ~{% 2 9 
Re ee ee oe ee ee ee Vi ee la 0 0 
Best English soft or - ee o o ee 2115 
“ Panther” a or or a oo ee ee ° 
Antimony— 
Regulus star w oe oe oe os oe om : 4 
Opelter— 
esian ee ee oT) ee ee oe cr ae : 
English ee oe oe oe oe oo oe "1000 
Quicksilver .. eo eo  perbottle . { 9 - : 
Phosphor Bronse—Bearing metal perton . + 112 0 0 
‘£120 to 140 0 0 


Pres... sessding to pattern and quantity. 
Muntz’s Metal—Prices nominal. 
Zinc Sheets, for paper glazing (polished)— 
i. ee ae eo ee oo ee 41s, to 47s, 


Ce. ee eee 


G. Daum, Cologne and London. 


PRICES CURRENT OF COAL, COKE, OI 


B 
= 


, . 
Coke— £84 £8.d. £04 £4.4, 
Cleveland,at works 0 10 0..0 12 0 London—Best .. 0 00..0 00 
Derbyshire.. .. 0130..0 00) Other sorts .. 0196..1 09 
Wales .. .. « 0 96..0106 | South Yorkshire—At the pite— 
Best Rhondca— t ++ 0120..0160 
No.8 .. 012 0..0 18 6 Converting .. 0 90..0110 
PS ROT 0 60..0 00 mk cc cco O 80..8 60 
Sheffield’ .. .. 150..6 00, Wales,through . 0 36..0 00 
Coals, best, per ton— Steam 24). 0 60..0 73 
Birmingham .. 013 0..0156— ouse « « 0 66..0 TH 
South Durham.. 0 5 6..0 10 6 Small steam .. 0 17..0 22 
Derbyshire— | Do. bituminous 0 20..0 23 
Best (at pits).. 0140..0160|Lard .. « .. 64 00..0 00 
Converting .. 0110..0 00 |Oils, tun— 
ther sorts .. 0 90..0110/| Seal, pale.. .. 84100..0 00 
lack «so of 0 80..0 50) Brown «. «+ 29 10 0..39100 
] Yel. totinged.. 31 00..33 00 
Glasgow—At the pits— Li 24 5 0..247 6 
Elicoal, perton 0 70..0 90 Olive, Gallipoli :. 0 00..0 00 
~o 2 83.20 Ss Spanish ee ee 0 00..0 00 
Splint a 0 56..0 76! «- 89 00..0 00 
Dross *” 0 09..0 80) Rangoon engine 
| ¢. Price a 086.0 60 
Do.—At Glasgow— | Bd pg A iy 
Household, par {0 18 8..0 15 9 | Rapeseed, Engl. | 55 5 0, 38100 
Do., wholesale, vow ee ee 8619 0..86150 
per ton.. & 0 86.0110, Foreign pale .. 88 00.8900 
Splint oo ce 0 80.0 89) ag oe oe 0 00..0 00 


Steam .. “- 9 98..0 108 Sperm, bod . 0 00..0 00 
Wishaw main.. 70..0 76 oes Seth a4 10 0 35 0 0 
Smithy .. « ° 13 6..0 13 9 | m "s 


o “l. 29 0 0..3000 


Lancashire (Wigan pit prices)— | ET Fuh” 2298 00.008 
Arle 0 10 6..0 110 | as Yellow .. o. 82 00..8400 
Pom rton ft ° 00. 0 96 Tall yg RTE 0 0..54 00 

rnace oe 6 6.. 0} e' 
B Ses 0 B80 °S6 | Y.C., new f 52 15 0..53 0 0 
— .. . 680.2 40) id... ve 0s 5010 0..51 00 
PRICES CURRENT OF TIMBER, 
1876. ; 1876. 
Per Load of 50 cubic feet. 4 8. “ Per Petersburg standard. 48 £1, 
Baltic Fir Timber— Deals, &c. (continued)— 


— 


1110 
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4 
+ 8 4 
- 4 5 
. 3 4 
- 8 a 
« 8 3 
. 3 2 
2 2 s 
. 3 : io 
- 81 
Vo. small.. 95 215) - 
Swedish and Norway baiks.... 116 2 | United 8. pitch pine planks... 12 0 14 0 
Baltic Oak Timber— pipe— 
Memel crown se-csssssseseee- 510 8 0200 0 
soveesecee OD 0 0168) 0 
Dantsic and Staten, crown. + 510 8 Odessa, 189 0 200 0 
Re cao & wn 5 6 Danie, Bt Brettin, ‘and iambro 155 0 160 0 
American Ti Canadian, standard pi 0 00 
ae tp ee + 410 5 Do. per 1200 
Mixed and iatang. Blo 4 Canadian, verge fo sees M1 0 S110 
Yellow pine, large 5 0 510 Bosnia, single aes pat 2410 vw O 
Waney board’ «+ 4 0 5 © | Wainscot Logs, 
Small 315 40 Riga, ear ad Dave) 515 610 
Pitch pine - 3 0 ¥15| wee 415 5 0 
Do. for masta and spars . + 40 510 ow 415 510 
Eim, rock... 410 6 0 oe 815 45 
Quebec oak 607 0) 
Ash 4060 Petersburg oe 819 1010 
Birch, ‘Quebec large 410 510 Riga, Dantsic, “Memel, &. . »~ 7le ol 
New Brunswick & P.E. Isle 3 0 310) 
la 230 215 | Mahogany and Furniture Woods— 
410 5 0 Per superficial foot, a 
710 810|| Mahogany, Honduras, tek av.0 4 
8 ol 0 Mexican, do. .... 4 
- $0 3 vo} Tabasco, do.... 6 
-ll ol 0) Cuba, do, ...sseseee 6 
- 8090 > Seen s ee 
oes - 6H 7W) St, Domingo, curls.. 0 1 
Deuls, &c., per Petersburg Standard— || Oedar, Cuba.. o* 
sty a 01610 Honduras, Mexican, ae. oo 
do 2 014 0) Is . 







Walnut, italian. 
Black 
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4, 
6 
5 
6 
y 
a 
8 
+ 
4, 
5. 
3 a 
eversburg and Riga, wll 5) jan 4 
nee © and white} oS 4.20! Maple, bird’s-eye 8 
deals, best sorts . ©1410|| Satinwood, St, Domingo .. . 3 
+ 8 Ol 10| P lo : 
— r 
1 0 
15 1 0 
+ 0 0 
-il 0 0 
o- 9 0 7 
o F 8 . scccsccccece 19 0 0 
Hand-sawn battens.... 7 0 8 0 org ogy coosee 18 0 : 
Dan crown deck deals, || Cocus wood, Cubs ....+++++6 ° 
nals ‘tote 3 = 15118 Boxwood, Turkey .....+.+06 0 0 
do, - 017123 
he La ‘ood h, fresh a? 2% 
bec, Ist bright 27 0 2510 ncewood spars, each, , 
” wen es 1slo 1615 Do., ordinary tofair.... 80 4 0 








SouTH KENSINGTON MuseuM.—Visitors during the week ending 
Nov. 4th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,508 ; mercantile marine, building 
materials, and other collections, 2236. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1625; 
mercantile marine, building materials, and other collections, 462, 
Total, 15,831. Average of corresponding week in former years, 
13, 497, Total from the opening of the Museum, 15,816,777. 


THROAT IRRITATION.—The throat and windpipe are 
liable to inflammation, causing soreness and dryness, tickling ph 
irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in these 
agreeable confections, being in Laeger yo I bh to the Fe emooy at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold only in 6d, ng a 1s, boxes (by ncotemate for 14 1 amps 
labelled ‘‘ James Epps & C' 
needle-st., and 170, tech 7 5 a 
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THE LOAN COLLECTION AT SOUTH 
KENSINGTON. 
LIGHTHOUSES AND MARINE SIGNALS. 
No, IV. 

In our last impression we referred briefly to the dioptric 
illuminating apparatus exhibited, and we shall now direct 
attention to the most interesting exhibits in this depart- 
ment. On entering the room, we find an early built-up 
lens, or rather lenticular lantern, for a single central 
light, designed in 1820 by M. Fresnel. Immediately 
beyond it in one case, also in the centre of the room, 
are two built-up lenses by the same philosopher, one 
of which is polyzonal, with zones of totally reflecting 

risms exterior to these, constructed in 1821, so that this 
is a dioptric as well as a catoptric combination, for we 
may remind the reader that when a ray of a 
into a glass triangular prism, whether its nat be 
straight or curved, and impinges upon the adjacent 
surface of the prism at any angle ter than 42 deg. 
38 min., with the direction of perpendicular incidence, the 
ray does not penetrate the second surface of the flint 
glass and pass into the air, but is altogether reflected, and 
s out from the third surface of the prism, which is 
then called “ totally reflecting.” Under these conditions 





| 









of a of prisms, one half of which is composed of bent 
rote gd a lens emitting parallel beams, while the 
opposite hemisphere consists of bent totally reflecting 
prisms, which thus send back through the transmitting 
risms and lens the entire light of the luminous source. 
The invention of the dioptric system, so-well represented 
in its early history here, by the interesting specimens 
forwarded from France, has come to be, in popular con- 
ception at least, attributed altogether to Fresnel and Arago. 
It would be scarcely fair, however, to the memory of an 
illustrious British osopher here to pass over in silence 
his claims, as wily the first inventor of the dioptric 
system. In 1811 Dr. Brewster published in the “ Edin- 
burgh Encyclopedia” his well-known article on “ Burning 
Instruments,” in which, after referritig to the proposition 
reviously made by Buffon, to reduce the evils resulting 
rom the great thickness of glass necessary for very large 
convex lenses, by grinding e lens at one side down into 
lenticular steps or zones, leaving these connected by their 
thinner edges—a process, we may remark, which, having 
in view the ores conditions of manipulation, 
and poli 


in glass-grinding rong, was practically impossible 
—p s to describe in the fullest and clearest manner, 
accompanied by diagrams, the construction of large convex 


lenses built sp of separate and comparatively thin seg- 
ments, which have received the appellation of polyzonal 











was in communication with Mr. Stevenson, the engineer 
to the Scottish Lighthouse Board, on the subject of intro- 
ducing the lenses into the Northern lighthouses.”—Trans. 
R.S. Edin. vol. xi. pp. 40-1. The earliest combination 
exhibited at South Kensington, and attributed to Fresnel, 
dates from some time in 1820; but Fresnel’s own memoir, 
in which he has described for the first time his combina- 


tions for lighthouse p' , was read to the Institute on 
the 29th July, 1822. ether we are to rely on the dates 
assigned to the i 


Be oom ae exhibited—no proof of their cor- 
rectness being adduced—or not, Fresnel’s claims must, we 
think, be held to date from that of the reading of his me- 
moir just referred to; while Brewster, as we have seen, was 
in official communication with the engineer of the Northern 
Lights Commissioners for the practical application of his 
method, first divulged in 1811,from two to fouryears prior to 
the reading of that memoir in 1822. It is pretty obvious 
that Brewster very much neglected his own highly im- 
portant invention between 1811 and 1818, and so enabled 
the French philosopher the more readily to reap the 
laurels that really belonged to the Scottish physicist. We 
cannot omit to notice, however, Brewster’s own remark, 
that “it certainly seems strange, that during the seven 
years which preceded the publication of M. Fresnel’s 
memoir, the eyes of none of his colleagues in the Insti- 
tute should ever have fallen upon the above article— 





































































































the prism, though of the most exquisitely transparent flint | lenses, He shows how many of these lenses situated in | ‘Burning Instruments’—or upon the engravings with 
glass, plays the part, at its which it is illustrated ”—wt 
second surface, of an opaque ya supra p. 42. It is true 
body or mirror, for which ws AAAS Brewster, in another recla- 
it may with certain optical E all mation published by him in 
advantages be substituted ; sos 1 “The Edinburgh Philoso- 
thus glass prisms or parts of a ~~ _phical Journal” of 1822-3, 
oe — _ —— — vol. vies Be 165, wae puely 
ighthouse combinations play -2 4 somewhat excess of candour, 
‘we totally different parts in HALF TRANSVERSE SECTION reek > “In erg. = — 
bending the rays of light Xe | FH to the invention of polyzo: 
issuing from the lamp or other pei lenses, it will not be under- 
luminous centre, namely, those “Ff ===4 stood that I throw any blame 
of transparent and refracting | ! upon as ipagier for not oa. 
media, and those of quasi- , ' ing made a reference to the 
opaque and reflecting ones. | H a ! which it is_ ae 
In the same glass case is a i | tained. I am quite satisfiec 
compound lens, the exterior ' — ey hemi ager =~ 
segments of which are, in fact, : \ osopher never saw the wor 
tolouanilae straight ” prisms } in which it is published, and 
constructed by Fresnel, in i ' H that he will be the first to 
1820; the polygonal form - a 8 * iy isc stg! the priority of 
iven to its zones was but a rae q : : ~ : my labours. 

ait romise with the diffi- ¥ ory NE OM OE 1 ee el tt No formal renunciation in 

Pp > & DI. \ asia 3 3° 
culties then. found in _accu- © a . | AR . bs S, favour of Brewster has, how- 
rately grinding and polishin wR ie % ever, so far as we are aware, 
glass to those complex an MRSS? Set - SSL oe : ever been made by French 
necessarily mutually fitting \ a as, FRE ol : men of science, and the fact 
forms which the machinery \ i th. TEE es Be ! remains indisputable that 
of Messrs. Chance has since a eS RY UR a | Brewster published in 1811 
Se stat cane bape! thin; or \ ‘oaaiidioni ee og 
e next case beyond this, or oe 1 | _e < 
third from the door, is a col- Py % ee ie ¥ T optic ie ng Sc system 
i WL 1 to i t i i ti 

both, dioptrio and esoptri, «= WN | | °° ana ome propane to 
which enter into the combi- — sia a oo NSE pr si tei ke me enya ap di to apply it between 1818 and 
nations just referred to, and 1820, therefore anterior to the 
show the progress that Fresnel perce pwned af oe 
made from the first compound —attributed to the Fresne 
lens designed by him on theo- oun ade Laat Be none 
retic principles only, and YS /, and to the date of his memoir 
pane by Soliel, of ’Paris, : A read to the Institute. ; 
no date being given. In the : The well-known legal maxim 
same case may be seen some | that “second inventors have 
of those enormous compound | no rights,” must, we think, 
< or a Neotn age o — ei sro _— 
oil lamps, the perfecting o of Brewster; but a e 
which is attributed to Arago, ‘i same time, we must never 
and which, as improved by seme nie ewae nnen-~--26 4k. po | apa ee ase “gs forget that while he has left 
Carcel, and giving an im- Y 2 but little to show what ad- 
mense flame of high intensity ; vance he made in applying 
of light, became an important i his invention to the practical 
adjunct to the Fresnel sys- e—— Att ceves purposes of lighthouse illu- 
tem. These have been sent 2 ij ; ne mination, Fresnel — Arago 
by the lighthouse service of es SG EES SOROS Sess eee «must be held in honour as 
France. e have in succes- See So 2% pane elie, 23] those who led the way in 


sion beyond these three com- 
plete models of catadioptric 
illuminating apparatus. The 
first shows a holophotal cata- 
dioptric apparatus of the 
first order, designed by 
Thomas Stevenson. The 
next model is of a Fresnel 
revolving apparatus of the first order, desi 
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CARRYINC WALLS 
CENERAL SECTICN 


ALDGATE EXTENSION, METROPOLITAN RAILWAY.- (For description see page 338.) 


ed for the | different planes may be combined so as to have a common 
Skerryvore lighthouse, the catadioptric part of which, both focus, and illustrates this by a very clear diagram. 


Dr. 


above and below the plane of the lamp, combines totally | Brewster forwarded copies of his paper “On Burning 


reflecting prisms, with glass silvered 


plane mirrors. The | Instruments,” in 1815, to the library of the Institute of 


third model is of a fixed dioptric light of the first order, as | France, and to M. Biot, one of its most distinguished mem- 
adopted by Alan Stevenson, in 1836. The centre of the | bers. It is true that in his original <3y on burning 


room is occupied by the full-sized apparatus for a con- | instruments Brewster nowhere says that t 


e combinations 


densing azimuthal catadioptric light, designed by Messrs. he has described are applicable to lighthouse illumination 


Stevenson, of Edinburgh, for the leading lights of the | as readily and with even higher practical advan 


8s than 


River Tay, in Scotland. Opposite to this, on the window | they were to burning instruments; but it need scarcely be 


bench, is a full-sized fixed harbour light, of the fourth 
order ; this, and the last-mentioned, are executed 


Messrs. Chance, and are of unrivalled excellence both in | 


the precision of the form and execution, and for the 
uality of the glasses employed. One panel of a cata- 
dioptric apparatus, constructed in 1836, by Messrs. Cook- 
son, of Newcastle, for the Start Point lighthouse, under 
the Trinity Board, deserves notice, as does also the com- 
pound lens of large diameter, fixed in a circular swinging 
frame, constructed by MM. Barbiere and Fenestre, Paris, 
for the lighthouse service of France. This is a plane 
convex lens in. which every circular ‘segment is a con- 
tinuous ring of glass, of a quality more colourless and 
llucid than is ordinarily found in French flint-glass. 
ear the centre a ne rom = - Sear lke de is = 
interesting revolving holophota ight, design 
by Thos, Stevenson, the source of light being in the centre 





remarked that no one acquainted with optics could fail to 


by | see, that the same combination which shall cause the 


— rays of the sun to converge into a single burning 
ocus, is directly applicable—the direction of the emission 
of light alone being changed—into the means for convert- 
ing the divergent rays from a luminous point or lamp 
flame, into one or more parallel beams. Brewster’s figure 
just referred to, also contains all the elements by means of 
suitably disposed mirrors of the catadioptric and holophotal 
systems. In his “ Reclamation of Priority of Invention,” an 
able gpa! communicated to the Royal Society of Edin- 
burgh, and published in vol. xi. of the “Transactions” of 
that society, which contains a very precise statement of 
dates and facts, and from which we principally quote, 
Brewster shows that as early as 1818 he was fully alive to 
the importance of his invention as applied to thouse 
illumination, for he states, “Between 1818 and 1820 he 


bringing the invention to the 
practical form in which we 
see it at South Kensington. 
Very much of its actual 
value has been dependent, 
however, not bs the philo- 
sopher alone, but upon the 
perseverance and skill of the 
artisans in glass-working both of England and France, 
who by improvements in machinery, as well as in the 
processes of glass-making, have brought these delicate and 
complex optical combinations to a perfection that both 
Brewster and Fresnel would have deemed chimerical. . 
The lanterns of lighthouses, from the period of Teulére to 
a recent date, have been formed of vertical and horizontal 
members of cast iron or bronze, prepared with rebates to 
receive the plate-glass, which was secured in place by 
exterior bronze fillets screwed on. Large lanterns thus 
constructed, from the want of any diagonal members, 
owed their freedom from rocking in heavy gales almost 
wholly to the rectangular plates of thick glass filling in 
between the vertical and horizontal bars. An optical 
objection also exists to these vertical bars. Whether the 
light be a fixed or a revolving one, each bar, by interpos- 
ing its opaque body very near the illuminating centre, 
almost Pes we eclipses the entire beam of light for a 
certain interval of time, and, to a passing ship, at what- 
ever distance ; the eclipse being shortest in time, but the 
darkness the more complete as the ship is mearer the 
lighthouse. Both these evils have been greatly mitigated, 
if not remedied, by the m of constru lanterns 
with diagonal in place vertical bars, by which the 
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eclipse at any distant point is rendered only momentary, 
In some earlier instances the previous vertical bars were 
merély made to incline alternately to the right and left 
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but did not intersect each othcr. In the lantern of the 
Dhu-Heartach light, here exhibited, the principle has been 
carried further, the lantern bars being sufficiently inclined 
to each other to intersect three others, the plate-glass panes 
being thus in large lozenges, two complete panes in one 
vertical line joining one complete and two semi-lozenges. 
Great stiffness is secured by this arrangement. 

Lighthouse lanterns, with the catadioptric illuminating 
apparatus they include, are costly structures; Messrs. 
Chance’s apparatus for a lantern and a fixed light of the 
first order being £2960, and for a revolving light of the 
same order £3229, either of which may be further enhanced 
by any of the several additions necessary for rendering 
one light distinguishable from another, as by colour, 
complete eclipse, condensed flashes, &c. 

The space penetrating power, which is one of the most 
important elements in lighthouse illumination, has given 
rise from time to time to attempts at procuring a better 
source of light than the. most improved lamps, which, 
however, in the main, still hold their ground as the best 
illuminants. The lime light of Lieutenant Drummond, 
employed many years since for signalling in the great 
triangulation of the British Isles, and its much later im- 
| nae by the substitution of zirconia for lime; gas 

rom coal or oil—which has never been attempted except 

for small harbour lights—oil lamps supplied with oxygen 
instead of common air, have been amongst the abortive 
projects for an improved source of light. The use of coal 
or oil gas as an agent for the illumination of lighthouses 
was _— very early after the invention of gas lighting 
i n a work on the history and construction of light- 
houses, by the Chevalier Giovanni Aldini, published at 
Milan in 1825, a copious appendix is found on the employ- 
ment of gas as the agent of illumination, and a description 
of the trial of the method at the lighthouse of Trieste, on 
Point Salvore. After a trial for a length of time, which 
is not stated by the author, the method was abandoned. 
The author clearly describes the facililies afforded by gas 
for the production of eclipsing or intermittent lights. The 
light of the electric arc, passing between carbon poles, is the 
only one of these projects that can be said to have become, 
after years of unsuccessful attempts,a practical success. It is 
believed to have been first proposed for lighthouse purposes 
by the late Sir John F. W. Herschel. While the supply 
of electric energy remained dependent upon direct chemical 
action with even the very best forms of constant batteries, 
galvanic illumination appeared so liable to accident and 
uncertainty in a case where uniformity and certainty are 
prime necessities, that Faraday was of opinion that such 
illumination was, in his time, unadvisable, if not im- 
practicable. The rapid advances since made, however, in 
magneto-electricity, and in the delicate machinery for 
ensuring the constant distance of the carbon poles, have 
ena »led electric lighthouse illumination to become practi- 
cally realised, and towards this result the perfection already 
attained in glass catadioptric apparatus has largely con- 
tributed, perfect accuracy being indispensable for so small 
a spot of light as that of the electric arc. A few lights 
on our own coasts, such as those at Dungeness 
and Sunderland, as well as others in the French 
lighthouses, are in nightly operation. It is to be regretted 
that amongst the other gaps to a complete exhibition of 
lighthouse apparatus at South Kensington, is the absence 
of any attempt to display what has been done both in 
France and England in this direction. We may gather, 
indeed, the general principle of electric lighthouse ilumi- 
nation from the magneto-electric machines, the blinding 
radiance from the light of which may be seen in Room F, 
devoted to magnetism and electricity, where two of these 
machines, one by Messrs. Siemens and Halske with electro- 
magnets, and the other by the Alliance (French) Electric 
Light Company, with permanent steel magnets, are con- 
stantly in operation. The latter is, in general construc- 
tion, much the same as the large magneto-electric machines 
which are employed for lighthouses purposes both in 
France and England. In the former country their suc- 
cessful application owes muvh to M. Reynaud, and in our 
own to Mr. Frederick H. Holmes, under whose direction 
the Sunderland and other lights have been constructed. 
In that lighthouse an interesting example is afforded of a 
device which we believe is to be attributed to Mr. Thomas 
Stevenson, and to which he has given the name of “ appa- 
rent lights,” a model of one of which as first used at 
Stornoway, in Scotland, in 1852, may be seen on the 
window bench. In this arrangement a beam of light, 
received from a distant source, which may be inland, 
strikes upon a plane mirror situated upon a rock or other 
object which may be at sea, and is retlected then in some 
other direction, so as to give notice to the mariner of his 
approach to the rock or other object whence the light is 
“apparent,” but wl ere, in reality, no separate source of light 
exists, and, where, of course, no lightkeeper is needed. 
At Sunderland, a small beam of light from the great 
lighthouse, which sheds its main illumination far out over 
the North Sea, is directed and sent, after reflection, in a 
direction to guide shipping entering the mouth of the 
River Weir, and into the harbour of Sunderland. 

Aspartof the body politic, theadministration of the French 
lighthouses is in the department of the Minister of Public 
Works, co-operating with the Minister of Marine. Our 
lighthouse system in England is wholly subject to the con- 
trol of that ancient and curiously constituted corporation 
called the Trinity House, whose existence may be traced 
back to the time of Henry VII., and which was originally 
asort of monastic fraternity, numbering both male and 
female members, and rather designed for the succour of 
those who had suffered from shipwreck or piracy, than for 
the works of engineering science which are now amongst 
its most important objects of duty. The body, which the 
Commissioners of Northern Lights now represents, dates, 
we believe, from the time of James VL. of Scotland or I. of 
England, and the commission for the management of the 


. Irish lighthouses from the reign of George II. 


The lighthouses of the United States, some particulars 
of which were sketched by Mr. David Stevenson in one 
of the last chapters of his work on “Civil Engineering in 
North America,” published in 1838, are controlled by a 





Government de ent, known as the General Light- 
house Board, and its funds are derived directly from grants 
made by Congress, as they may be needed. The regular 
organisation of a lighthouse system in the United States 
only dates from about 1791, at which period there were 
but ten lighthouses upon its coasts. 

Amongst the minor objects exhibited in the South Ken- 
sington collection, are a series, showing the different forms 
of buoys adopted by the Trinity House; one, a little 
behind time, inasmuch as some of the most modern forms, 
such as the keel buoy, and the ring-shaped buoys, designed 
by Herbert, with the mooring chains attached at the point 
of minimum oscillation and strain, and several others, the 
subjects of patents, are not to be seen, nor have we any 
good example of the large bell buoys as now used at Liver- 
pool and elsewhere. Examples of the hulls and fitments 
of floating lightships would also have been very important, 
but are nowhere to be found. 

The three most important of all marine sound signals 
are but very imperfectly exhibited. The fog-horn or 
steam-blown a whose wails and discordant groan- 
ings greet those who approach several points of our coasts 
in misty weather, are only shown by diagrams on the 
walls. The marine syren, which has been thought to offer 
certain advantages, is only to be seen by some portions of 
the rotating cut-off parts of the apparatus; and explosive 
marine sound si are not represented at all. And yet, 
from the fact that suddenly produced or pulsating sounds 
attract attention more readily than do any continuous 
sounds, producing equal impulse upon the ear, and from 
the likelihood that ere long the cumbrous plan of firing 
signal guns by hand at fixed intervals from piers and 
heights, &c., will give .- to automatic machinery firing 
explosive signals with the regularity of clockwork, and 
supplied with acoustic apparatus for directing the sound 
specially to some one point of the horizon, or within certain 
azimuths, for perfecting which some experiments have 
been already conducted with apparatus made at the 
Arsenal, Woolwich, it would have been very desirable 
that they should have been represented in the col- 
lection. We might naturally have looked for com- 
plete illustrations of the system of storm warnings 
adopted by our Meteorological department, and first 
brought into use by the late Admiral Fitzroy when head 
of that department. 

The few who take a greater interest in what is shown than 
does the lazy sightseer who saunters listlessly through the 
enormous crowd of objects at present on view at South 
Kensington, might also have expected to have had illus- 
trated before him the system of distinguishing marks— 
whether by form or painting, or both—of our British 
buoys and beacons. This has been completely systema- 
tised by the French, and an excellent account of their 
nomenclature of distinction has been given by M. Rey- 
naud in the great work to which we have already several 
times made reference, as is also the system of signals by 
which the depth of water upon harbour bars and in river 
mouths, both with rising and falling tides, is signalled to 
approaching ships. ; 

Amongst the miscellaneous objects exhibited in this 
department is a model of the governor for rendering 
uniform the rotation of revolving floating lights, as 
designed by Mr. Slight, of the Trinity House workshops. 
Four friction plates, jointed by diagonal levers to the 
driving shaft by which these are caused to revolve, 
are made so as to press outwards by centrifugal force 
against a fixed surrounding cylindric friction ring, and 
with a force increasing as a function of the velocity. The 
rubbing parts of the levers admit of adjustment. to suit 
any required normal velocity. It is obvious that this very 
simple and elegant apparatus is sufficiently independent of 
its position in space to work in whatever posture it may 
be thrown in a light-ship. 

We have also patent logs numerically registering 
distance run, a piece of chain mooring for a_light- 
ship—the purpose of exhibition by no means obvious 
— prismatic glass decklights, a number of signal ship 
lanterns, a model showing the mode by which by means 
of mast-head lights, the actual position given to the 
rudders of each of two ships meeting at night may be 
reciprocally indicated; and some portions of diving dresses 
by Messrs. Siebe. We have now gone through the whole 
collection, and, without self-adulation, we may say to any 
of our readers that if they will take our articles in their 
hands they will tind it a more complete and trustworthy 
guide to the lighthouse exhibition than anything they can 
obtain at South Kensington. 








EXTENSION OF THE METROPOLITAN RAILWAY 
TO ALDGATE. 

“ CoMMENCED, March Ist, 1876.” “Completed, November —, 
1876,” is the simple inscription that heads the marble tablet in 
the Aldgate Station, now standing at the end of the finishing link, 
in the scheme of the Metropolitan Underground Railways. 
These few werds, tell us that in nine months has one of the 
most difficult and most costly pieces of railway in the world 
been begun and finished. Though only about thirty-seven 
chains in length, almost every yard of its course was attended 
with extraerdinary difficulties. Nine main sewers had to be 
cut and diverted, and their flow provided for while the diver- 
sions were being effected, the new portions being built as 
syphons, dipping a small distance below the rails. One large 
sewer, 5ft. by 3ft. inside, the company were compelled to build 
at a depth of 10ft. under, and for the whole length of the line, 
a work which, considering the depth at which it is built below 
the surface, and the enormous weights above it, was not much 
exceeded in difficulty and responsibility by that of the railway 
tunnel itself. Scarcely less formidable was the work of under- 
pinning and supporting the various heavy buildings along the 
route, and more especially the great warehouses of the St. 
Katherine's Dock Company, the walls of which are 86ft. high 
and 4ft. in thickness. The foundations under these in the 
neighbourhood of the line had to be rebuilt, and in some parts 
carried to a great depth, so as to get the very sound footing 
necessary under such massive structures. The greatest depth 
of the rails below the surface is about 28ft. near the new sta- 
tion, and about 17ft. on the greater part of the line, the average 
thickness of earth above the tunnel being about 6ft. The line 





runs almost level throughout on a curve of 2000ft. radius, 
extending between the two stations. The permanent way is of 
the strongest description, laid with steel rails of very heavy 
section, viz. 86lb. per yard. Saxby and Farmer's inter- 
locking signals and Spagnoletti’s block telegraph instruments 
are employed, and locking bars are fitted to the facing points. 
In the new station there are four lines of rails with two plat- 
forms. The roofs over these are, for about half their length, 
flats covered with zinc, and supported upon two rows of cast iron 
columns in the central portion of the platform, the width of the 
roofs slightly exceeding that of the platforms. 

The main roof, of which we give a sectional elevation, springs 
from the bounding walls of the station, and covers half the 
length of the platforms. It will be seen that the princi are 
of a graceful design, and though similar in character to those of 
the new roof over the Liverpool-street station of the Great 
Eastern Railway, are an improvement upon these, which were 
perhaps the most pleasing design in London. A. space of about 
5ft. exists between the springing of the roof and the walls, so 
that the station is well ventilated; and as the commencement of 
the tunnel is about 200 yards from the booking-office, the venti- 
lation is superior to almost all on the Metropolitan Railway. 
Concrete has been used exclusively in the building of the retain- 
ing walls on each side of the open cutting, and as they are 
from 20ft, to 28ft. above the line, they are necessarily of great 
strength. Above the ground surface they are, however, carried 
up a few feet in brick. 

The architecture of the station is of a simple character, and the 
roof of the booking-office is of open quadrilateral — 
framework, the covering being of deal boards, and the whole 
varnished. The lapse of a year or two will perhaps alter the 
appearance of this woodwork, but at presevt the boarding espe- 
cially has a dirty varnished appearance. Only really first-class 
wood will look well varnished in this manner; common deal 
boards, especially those with any sapwood remaining on their 
edges, look always like dirty boards washed to receive a shining 
exterior of varnish. 

The approach from the booking-office is by means of a gallery 
platform attached to the inner wall of the booking-office, 
and extending from one retaining wall to the other. From this 
gallery the platforms proper are reached by means of two broad 
flights of steps, which are covered with Hawksley’s patent wood 
cubes set in cast iron frames, forming the treads. The engine- 
pits are under the booking-office, the latter being supported on 
heavy cast iron columns and wrought iron plate girders. 

The chief point in the explanation of the rapidity with which 
this work has been executed is the fact that the company became 
fully possessed of all the property required for the work before any 
commencement whatever on the spot was made, everything being 
thus clear for the engineers and contractors to proceed without 
any of the annoying hindrances, the removal of which is not 
within the province of the engineer. Considering the limited 
space at disposal, it would seem that an excellent terminus has 
been obtained, and one which will probably meet the very great 
traffic which will, it is expected, pass over this piece of line. As 
this extension will tap the general traffic of the whole of the 
eastern part of the city and the East-end of London, the docks, 
Fenchurch-street, and all the small but important streets there- 
from, as well as Whitechapel and Commercial-road, the predic- 
tion as to profitable results, in spite of its great cost, can hardly 
fail to be realised. It must be remembered, however, by the 
company, that their line is already often crowded to the very 
great inconvenience of their customers, so that new train 
arrangements will have to be made to meet the expected increase 
of traffic from the new line. 

The proposition to continue the line eastward to Tower-hill, 
then to turn round by Postern-row to Eastcheap, and finally to 
effect a junction at the Mansion House station with the Dis- 
trict Company’s line, was abandoned two years ago by the Inner 
Circle Completion Company; but a company is still in existence, 
having powers, whenever they see their way to raise the necessary 
capital, for constructing the connecting link in a modified form. 
They propose to join the Metropolitan just outside the new 
Aldgate station, proceed direct to Fenchurch-street, which they 
undertake to widen, then under King William-street, passing 
close by the statue of William the Fourth, and then directly 
along Cannon-street to the point of junction with the line of the 
Metropolitan District Company. The enormous value of the 
property along this last remaining link may make any com- 
pany hesitate before commencing so formidable an undertaking ; 
but the immense increase of traffic within the metropolis is a 
sufficient guarantee that it will one day be carried out. 

The marble tablet in the Aldgate station, to which we have 
referred, records the fact that the last extension of the Metro- 
politan Railway was commenced on the Ist March, 1876, and 
gives the names of Sir Edward Watkin, chairman of the com- 
pany, and his fellow directors ; the general manager, Mr. Myles 
Fenton; Mr. F. Brady, the engineer; and Messrs. Lucas and Aird, 
contractors; and the blank yet left for the day when the line 
is completed in every respect and opened for general traffic 
will, it is expected, be filled up not later than the Ist of next 
month, when the through service of trains will commence 
running. 

On Monday Colonel Yolland inspected and approved the new 
line, and a service of trains will run at frequent intervals between 
these two stations on and after Saturday next. 

We are enabled, by the courtesy of Mr. Francis Brady, C.E., 
and of Mr. Myles Fenton, to give illustrations of the roof over 
the station and sections of the tunnel. The semi-transverse 
section of the roof, owing to the simplicity of its design, needs 
no more explanation than is conveyed by the figure. The 
advantages of the straight rafter roof, upon which we dwelt in 
our impression of the 4th and 11th August last, and the 
pleasing effect of a graceful curve to the inner member of the 
principals are, it will be seen, combined in an effective manner. 
The plan of the roof shows the distance between the principals, 
the staying between these, and the respective areas covered with 
glass and slates, The purlines, supporting the skylight (shown 
in section), are light lattice girders, and those supporting the 
slated portion of the roof are light angle and plate beams, 
covered with a wood cap. The general section of the tunnel 
and invert, and the section under the great tea warehouses, 
require little explanation. The latter section is taken through 
the strengthening rings of large dimensions at this place, the 
half A of the figure being as built under the columns in the 
warehouse, and the other half B showing the enormous strength 
deemed nec to carry the outer warehouse walls. The invert 
is also shown in both sections. 








Ir is said a part of the main Centennial building has been 
bought by a land manufacturing company, and is to be 
removed at once after the close of the show on November 10. 
There have been so many contradictory reports concerning the dis- 
position of this building that it is no longer wise to put much faith 
in them. The latest news is to the effect that the whole building 
shall remain at present as it stands, 
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THE CENTENNIAL EXHIBITION. 
PRODUCTION OF THE PRECIOUS METALS. 
(From our own Correspondent.) 

I concLupED my last letter with an account of the precious 
etal production of Nevada and California. The State of Colorado 
comes next in order of importance, Besidesthe collection of itsores 
in the Government building, a very handsome display, including 
anumber of specimens of great size, has been made by State 
authority in the building jointly occupied by Kansas and Colo- 
rado, These ores again are of three distinct types, coming 
mainly from three adjacent counties, First, we have extremely 
rich ores, containing tellurium—like those of Transylvania in 
Europe—whose discovery in Boulder County in May, 1873, gave 


rise to great excitement and much mining speculation. Of 
these there are a number of remarkable specimens. Thus, there 


are amongst others one lump of 20 lb., or thereabouts, of 
sylvanite, with a curious mamellated surface, from the 
American Mine Market, as representing on assay, 49,049 dols. 


sometimes stained blue and green by copper carbonates, and 
containing pure specks of native silver and chloride of silver, 
but occasionally running up in value to 1800 dols. per ton. 
There are also fine massive specimens of galena, with a good 
large yield of silver, some promising net silver ore, and gold 
quartz from sundry localities. 

From Montana come the same valuable lead silver ores as from 
Utah, argentiferous galena, and the ~— smelted carbonate, 
and other oxidised compounds of lead, with azurite, malachite, 
&c. Although the richest superficial gold deposits of this terri- 
tory have greatly fallen off in yield, some of their most showy 
products have been preserved in the shape of a private collection 
of n and crystallised gold, which was lent for the purposes 
of the Exhibition. The gold crystals are very numerous and 
beautiful. The supply of water in this region seems to render 
it probable that hydraulic mining will hereafter be made the 
means of yielding reserved quantities of gold. Wyoming, little 
explored as yet, contributes almost nothing to the collections. 

The States east of the Mississippi are quite thrown into the 
shade as to production of the precious metals, by those which have 





been named ; yetin the former gold quartz and auriferous pyrites 
are to be found in large quantity, and of a character quite worthy 
the attention of experienced miners from the western side of 
the Continent. A few specimens from these eastern States are 
on exhibition. The richest mass of fine gold in quartz which 
can be found in the buildings from any source comes from the 
Wolton mine in Louise Co., Virginia—many ounces, probably 
several pounds, of gold in quartz, accompanied by galena and 
blende. From the Hall mine, in Orange Co., Virginia, there is a 
good specimen of workable auriferous quartz, from a vein of 
about a foot thick, yielding 102 dols. per ton. North Carolina 
sends some little gold quartz and argentiferous galena. Michigan 
contributes specimens of native silver associated with native 
copper from the southern shore of Lake Superior. 

n connection with the above notice of what the Exhibition 
shows of the resources of the United States in the precious 
metals, it may be interesting to give the total bullion product 
(gold and silver together) for seven years—the most for which 
reliable figures can be had—as estimated by R. W. Raymond, 
U.S. Commissioner of Mining Statistics, Treasury Department. 





of gold and 810 dols. of silver per ton, and th 
el in like manner, 51,385 do of gold and 1345 
dols. of silver per ton, and a mass weighing about a ton 
from the Slide mine, representing 20,000 dols. in gold and 
1200 dols. in silver. Of course these are but selected prices ; 
nevertheless, the extraordinary richness of the pockets of ore 
worked for a time in this district on a scale to afford very large 
absolute returns furnished a not unnatural ground for excite- 
ment ; the average working (not assay) results of 400 tons of 
ore from the Red Cloud and Cold Spring mines were 1500 dols. 
per ton. The general rule as to the great silver-bearing veins of 
the world, like the veta madie of Guanuajuato in Mexico, the 
Comstock lode, &c., seems to be that the richest ores occur in 
small masses near the surface, while much larger masses of poorer 
ores replace them at greater depths. The failure of these Boulder 
Co, mines in Colorado to furnish for more than a short time the 
rich tellurides in question has led to cessation of most of the 
work upon them, but possibly hereafter the extension of shafts 
to much greater depths may reveal less brilliant but more per- 
manent sources of wealth. Next, from Gilpin Co., come ores in 
which copper and iron pyrites generally predominate, the veins 
being usually quite large ; as an example, there are specimens 
from the Bobtail mine, from a vein of 10ft. thick, nearly all 
ore, and yielding 200 dols. per ton in gold, besides the value of 
copper obtainable ; the Leavitt mine affords generally similar 
results. Thirdly, we have the argentiferous galenas, and some- 
times blendes, of Clear Creek Co., many of them very rich in 
silver. These are represented in the Exhibition by some very 
large blocks—one mass, weighing 450 lb., from the Pelican 
mine, affording 200 oz. silver per ton ; and one of about 14 tons, 
from the Dives mine, valued at 736 dols. for the lump. The 
like ore from the Pulaski mine yields also gold. Specimens from 
the Hercules and Roe mine represent a vein of 10ft. thick, 
largely ore, giving 250 oz. of silver per ton; and those sent by 
the Colorado Central mine are from a vein 60ft. thick, and are 
divided into first-class ores, 1000 oz. of silver per ton; second- 
class ores, 400 oz. of silver per ton; third-class ores, 200 oz. of 
silver per ton; fourth-class ores, 100 oz. of silver per ton; the 
average for all classes being, it is stated, not far from 350 oz. per 
ton. It is to be observed that these statements, as usual in the 
Pacific mining regions, refer to oz. of silver per ton of ore, not 
per ton of metallic lead yielded, as it is more generally put in 
Europe. 

The Coldstream mine sends out ore, nearly all blendes, 
yielding 600 dols. worth of silver per ton, and the Pocahontas 
mine, in Fremont Co., fine galena of 150 oz. silver per ton. It 
is remarkable that shipments of these ores are profitably made 
to Freiburg, in Saxony, to be there reduced, the freight by rail- 
road to New York, and thence by sea to Hamburg, being only 
42 dols. per ton. Establishments, however, are growing up in 
St. Louis and Chicago, at which the same work of reduction 
may be, skilfully carried out nearer home, ‘There are mavy 
other scattered ores of other character shown from different 
parts of Colorado, amongst which may be mentioned a curious 
case, from the Printer Boy mine in Luke Co., of fine laminated gold 
in a soft porphyritic rock, unaccompanied by any sulphides to a 
depth of 350ft., the ore being worth on an average 30 dols. per 
ton, and having yielded about 400,000 dols. in five years, 

The remaining States and territories may be more briefly 
mentioned, the rather that they for the most part represent the 
earlier and less settled stage of tentative working, although the 
illustration of their mineral deposit in surface distribution at 
least embraces much of interest. 

Arizono, in which mining work has hitherto been much checked 
and interfered with by hostile Indians, is most remarkable in the 
Exhibition for the argentiferous copper ores, red oxide, carbonate, 
silicate, &c., of copper, which it displays. These oxidised copper 
ores are very easily reduced, and promise hereafter, when the 
cost of transportation has been diminished, to become of great 
value for copper alone, independently of the silver, and in some 
cases gold, which they also contain. These remarks apply in the 
main also to the adjoining territory of New Mexico, whose 
mining products have a general resemblance to those of Arizona, 

Utah takes a more and more important position as the producer 
of great quantities of low and medium grade lead ores, cheaply 
mined and readily treated by smelting, argentiferous galena 
affording from 30 oz. to 100 oz. of silver per ton; oxidised ores, 
carbonate, sulphate, &c., of lead; and some chrysocotta copperand 
copper galena accompanied by horn silver. Though forthe most part 
the territory is characterised by poor ores easily obtained in large 
quantity, some quite rich specimens are shown, as, for example, 
amass of mixed sulphates from Salt Lake-Co., assaying 1800 
dols. per ton. In reference to the question of the price of silver 
the vast proportions of the silver-lead smelting industry, most 
largely developed in Utah and in the Eureka district of Nevada, 
must be looked upon as a factor comparable, though not at pre- 
sent equal, in importance with the huge product of the Com- 
stock bonanzas, 

The State of Oregon and adjoining territory of Washington, 
embracing regions distant and in great measure difficultly acces- 
sible, send but an imperfect display of even such portions of 
their mining resources as have yet been examined, The prin- 
cipal things shown are a series of gold quartz specimens from 
Oregon. These represent rather the western portion of the State, 
agreeing in general character with California, while in the eastern 
districts a distinct resemblance to the Idaho ores may be traced. 
An interesting addition to the collection would have been a good 
series; of samples of auriferous sand from the—present and 
former—ocean beach, which furnish the material for the so- 
called “beach mining” of Southern Oregon and Northern 
California, an industry so far presenting great difficulty and loss 
on account of the excessively fine state of sub-division of the 
gold, but offering much hope for the future with better methods, 
the material being obtainable in immense quantity, and at little 
more than nominal cost. 

. The specimens of Idaho ores present some very marked and 
characteristic features; quartz occurring, i ironshot, 






































1968, 1869 1870. | 1871. 1872, 1873. 1874. 
acai Dols. Dols Dols. Dols, Dols. Dols. Dols. 
California .. .. ad 22,000,000 22,500,000 25,000,000 ,000, 19,049,000 18,026,000 20,301,000 
Nevada e 14,000,000 14,000,000 16,000 000 22,500,000 25,549,000 85,255,000 35,452,000 
Colorado .. ee 8,250,000 4,000, 3,675,000 4,663,000 4,661,000 4,020,000 5,189,000 
Arizona. es 600,000 1,000,000 800,000 800, 625,000 500,000 487,000 
New Mexico et 250,000 500,00 500,000 500,000 500,000 500,000 500,000 
tah .. ‘ nas — — 1,300,000 2,300,000 2,245,000 8,778,000 8,912,000 
— "= } | 4,000,000 8,000,000 8,000,000 2,500,000 2,000,000 1 586,000 764,000 
UN Sse ds. te ee tos 7,000,000 7,000,000 6,000,000 ,000, 2,696,000 2,500,000 1,880,000 
Montana dea von’ wat 7, SMOG OOO 9,000,000 9,000,000 8,050,000 6,068,000 5,178,000 8,845,000 
. Se ee ae _ _ 100,000 00, 100,000 50,000 100,900 

other sources .. 1,000,000 500,000 | 525,000 250,000 250,000 250,000 . 
Total .. .. .. «| 67,000,000 61,500,000 | 66,000,000 | 66,663,000 63,914,000 71,643,000 72,428,000 








As to the years 1875 and 1876, for which official data are not 
yet available, it may be safely said that a large additional 
increase, chiefly in silver, will be shown ; the receipts of treasure 
through Wells, Fargo, and Co.’s express alone summing up 
41,570,748 dols. for the whole of the year 1874; 22,580,500 dols. 
for the half-year ending June 30, 1875, and 33,487,300 dols. for 
the half-year ending June 30, 1876. 

Of foreign countries Mexico has sent the best and most 
instructive collection of ores of the precious metals. This 
has been well arranged and labelled for intelligent study by the 
excellent commissioner in immediate charge, Senor Mariano 
Barcena, assayer to the Mexican mint. The following provinces 
are most prominently represented : Zacatreas furnishes ores in 
which red silver, both antimonial and arsenical, is conspicuous, 
accompanied by polybasite and pyrites. Guanuajuato presents 
similar ores, with argentite—silver glance—as a more frequent 
and abundant concomitant. The celebrated veta medra, or 
great mother vein, of this province, long looked upon as 
the largest in the world, is now, it seems, in its greatest 
width no longer worked, on account of accumulations of water. 
Inte remarkable collections from Real del Monte argentiferous 
galena and silver glance, and oxide of manganese with native 
silver and silver glance, are found in a gangue composed largely 
of silicate and carbonate of manganese. From Michoacan come 
large masses of argentiferous galena and iron pyrites. The 
Zimapan ores are complex mixtures of argentiferous fahlarz with 
galena, pyrites, blende and much fivorspar. Of these provinces 
Zacaticas and Real del Montejare said now to furnish the most 
important results. Many fine specimens are shown from other 
parts of the country, as from Chihuahua, Guerrero, &c. A mass 
of 10751b. weight, from the Refugio vein at Catorce, in the 
State of San Luis Potosi, consists largely of bromide of silver ; 
and from Michoacan a great round cake of metallic silver as taken 
from the furnace is contributed, about 6ft. in diameter and 
several inches thick in the middle, weighing 4002 Ib., and valued at 
72,000 dols. The latest data afforded as to the total production 
of gold and silver in Mexica refer to the exports of the year 
1872-8, and are as follows:—Exported of coined silver, 
22,602,493 dols.; ingot silver, 1,512,616 dols.; coined gold, 
649,270 dols.; ingot gold, 288,578 dols.; silver ore, to Germany, 
222,854 dols.; total, 25,275,811 dols.; showing a considerable 
increase beyond the estimated product in 1867. 

Brazil does not send collections in this particular department 
commensurate with the fulness of illustration of most of her 
resources. There are, however, some interesting specimens of 
wash-gold from Matto Grosso and Parana, and auriferous quartz 
from Minas Geraes. The gold production of Brazil seems to 
have been decreasing for a good many years past. The annual 
average between 1869: and 1874 is officially reported as 
739,000 dols. Venezuela sends a little gold quartz. 

Peru, whose contributions of all sorts to the Exhibition are 
not extensive, sends two large blocks of chloro-bromide of silver, 
the one of about 250 lb., the other 350 1b. weight, a goodly part 
of which is pure ore. From Bolivia there is nothing. 

From Chili a private exhibitor sends and offers for sale a 
magnificent mineralogical collection of native silver in plumose 
and crystallised forms, and of various silver ores, of which the 
most beautiful are the red silvers—pyrargyrite and -pronstite— 
in superb crimson crystals of great size, one specimen of pure 
pronstite from Chanarcillo weighing 0°89 kilogramme. The large 
specimens of embolite and bromine of silver, some of them well 
crystallised, are also very fine. The product of silver exported 
in 1873 is reported as—ingot silver, 2,917,225 dols.; silver ore, 
69,228 dols.; total, 2,986,448 dols.; an increase on the estimate 
made at the time of the Paris Exhibition. There is also shown 
in a separate building a handsomely constructed set of models 
illustrating the system of barrel amalgamation in use in Chili, 
including a centrifugal machine to draw off the surplus mercury. 

The English possessions make quite a handsome display, 
aided to the popular eye by their large gilded pyramids illus- 
trating the bulk of the great gold products for many years, the 
figures on which, although no doubt accessible easily enough in 
England, have interest attaching to them as being brought up to 
tolerably late dates. 

From Canada there is an interesting series of specimens of 
wash gold from the Chandiere River, and auriferons arsenical 
pyrites in quartz from Ontario. A sample of gold in excessively 
fine particles, true gold dust, collected by washing without the 
use of mercury, comes from the Saskatchewan river, north-west 
territory. From British Columbia there is shown a set of 
specimens of alluvial gold; that from the Cariboo district is 
remarkable for the dark blackish-green colour of the surface. 
There is one nugget of 6°220z., and native platinum is also 
shown. The total uct of British Columbia from 1858 to 


1875 is set down as 38,166,970 dols. Silver is represented by a 
remarkable collection from Silver islet, on the north shore of 
Lake Superior, chiefly the well-known native silver with some 
silver glance. One specimen, weighing 1051b., is said to con- 
tain 3141b. of silver. There are also some curious nuggets of 
native silver from Omineca, There are some very rich masses of 
gold quartz from Nova Scotia, with large quantities of visible 











gold ; also samples of the quartz usually worked, The average 
result for the whole period of working is about %oz. perton. In 
all, 1862 to 1875 inclusive, it is stated that 242,072 oz. of gold 
have been produced in this province, the average at present being 
about 18,000 oz. per annum. 

Victoria contributes a brilliant case of broken quartz, with 
abundance of visible gold, from the Acadia Catherine Gold 
Mining Company, of Sandhurst, and a very interesting selection 
of quartz of various types from the “reefs” which are now 
worked to such great depths, as far even as 1000ft. and 1500ft. 
below the surface, exhibited on behalf of the Colonial Govern- 
ment by Mr. R. Brough Smyth, F.G.S., chief inspector of mines. 
Of alluvial gold, which forms about two-thirds of the product of 
this great gold colony, there is a much less valuable display, the 
most striking feature being a series of models of the large 
nuggets here so much more frequently found than elsewhere. 
These range from 15 oz. to 2195 oz. of gold, found at the surface 
and various depths extending to 180ft. The Victoria gold pro- 
duct, exported and melted in 1874, is reported at £4,488,460, 
or say 21,814,000dols. . 

From New South Wales, the Department of Mines at Sydney 
contributes a highly instructive series of wash gold, alluvial 
detritus containing gold, gold quartz, and—not least important 
—tailings from a number of localities. The total gold product 
from 1851 to 1874 is given as 167,949,355 dols., and the gold 
export for 1874 as £1,874,837—say, 9,112,000 dols. 

Queensland has a smaller but good collection both of alluvial 
and quartz gold. The pyritous tailings and pyrites with visible 
gold are quite interesting. The total production for the eight 
years from 1868 to 1875 inclusive is given as 35,000,000 dols., 
the result for 1873 as £717,540, or 3,487,000 dols., and that for 
1874 as probably £1,000,000—4,866,000 dols. ; 

South Australia has a few specimens of promising gold quartz 
from the Northern Territory. 

Tasmania does not contribute specimens in this department, 
but the statement is given that in 1874 £17,811—86,561 dols.— 
worth of gold was exported. 

From New Zealand come auriferous quartz and wash gold of 
the Otago, Nelson, and Westland fields. Some of the specimens 
of so-called auriferous antimony ore—ferruginous stibnite in 
auriferous quartz—are curious. The total export, 1862—1875, 
is put down at 151,271,293 dols., and the product for 1872 aa 
£1,730,992—8,412,621 dols. 

There are shown a few specimens of silver ore from Japan, 
consisting of argentite and antimonial silver with copper pyrites 
and blende, the whole slightly auriferous. The total production 
of the precious metals in the empire, however, ap to be 
quite small, though likely to increase somewhat with the intro- 
duction of European and American mining methods. 

Finally, there are some contributions from European coun- 
tries, though naturally of no very general importance. 

From the Museum of the Imperial Mining School at St. 
Petersburg the Russian Government has sent some good speci- 
mens of wash gold of the Ural, and gold-silver ores from the 
Altai Mountains—electrum, or alloyed native gold and silver, 
and nitrous silver being most conspicuous from the latter 
region. The Russian catalogue not having yet been issued, 
statistics of the Siberian production of other precious metals are 
still wanting. ° 

From the celebrated Kongsberg Silver Works in Norway there 
are some handsome specimens of native silver, both distinctly 
crystallised, and in various curiously contorted forms, The rock 
specimens from the Fahlbiinder, which constitute so unusual 
a form of prognostic deposit at this locality, are quite interesting. 
There is an ingot of metallic silver, 998°5 fine, of 26°5 kilo- 
grammes, with specimens of fine silver granulated, and a much 
more splendid spectacle for the masses is presented by a pile of 
plaster ingot models silvered on the surface. 

In the Spanish collection, from the provinces of Caures, 
Alveria, Loria, and elsewhere, there are some good masses of 
argentiferous galena, but badly labelled and arranged. 

And from Portugal, beside some rich argentiferous galena of 
the province of Porto, there are fine blocks of the cupriferous 
iron pyrites, like that of Tharsisin Spain, which is now shipped 
on a large scale—150,000 tons to 200,000 tons a year—to Eng- 
land, to be used in making sulphuric acid, and from which, 
after the sulphur has been burned off, 408 oz. of silver and 6 oz. 
of gold are extracted, by Claudett’s process, per 1000 tons of 
the original pyrites. The mine known as San Domingo is in the 
province of Aluitejo, and from it have already been extracted 
3,036,920 tons, yielding on an average 45 per cent. to 50 per 
cent. of sulphur, and 2°75 per cent. of copper. 

On the whole, it may be be said that the Philadelphia Exhibi- 
tion of 1876, while presenting by no means a complete illustra- 
tion of the whole world’s sources of supply of gold and silver, 
has brought together a highly important and —oe and as 
far as United States territory is concerned, an unequalled col- 
lection of the precious metals in the crude forms in which they 
occur in nature. This probably is as much as can be 
said in favour of similar departments in any previous exhi- 
bition. 
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EXAMPLES OF RAIL JOINTS. 
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ON RAIL JOINTS.* 
By Mr. C. P. Sanpsera, C.E. 
(Concluded from page 326.) 


THE double-headed rail section generally adopted in England gives 
facilities for the use of both deep and clip fish-plates, the flange rail 
section being more difficult for the application of the deep pattern. 
Fig. 10a shows the section of rail joint in use on one of the principal 
English lines; it is laid as a suspended joint between cast iron 
chairs, and the bull-headed rail is not intended to be turned. The 
angle fish has obtained a much greater application than the deep 
fish both in Europe and America, as beforesaid. Amongst the 
countries where this form is used may be named first France and 
then Austria and Prussia, the reason being that for these countries 
flange rails are exclusively used for which the angle fish is more suit- 
able than the deep fish. In France either two similar fish-plates 
are used or one angle fish with an ordinary fish, and in the other 
countries different plates are used of unsymmetrical sha In 
Austria, for instance, the State railways are using a plain fish-plate, 
together with an angle fish-plate of somewhat greater length, 
extending over the joint sleepers. In both instances they form a 
suspended joint with base plates on both the joint sleepers. The 
joint is, however, not much strengthened thenehy, and the object of 
this plan seems to be principally to avoid notching the rail for the 
spikes when it is made of steel, to which the notching is absolutely 

estractive. A similar mode of getting rid of the notching and 
its great objections has been brought about by Mr. Chanute on the 
Pennsylvania road. by the introduction of the joints shown in 
Fig. 11*, This differs from the Austrian plan making the 
lower part of the angle-iron extend outside or wider than the 
rail base, so that the spikes can get through the same, and the 
head of the spike may touch only on the fish and not on the top 
of the rail flange asin Austria, 

The same engineer has constructed for the Erie Railway 
a symmetrical fish-joint of angle iron — shown in Fig. 12 + — 
which at the same time serves for the above purpose of doing away 
with the rail notching, as also in a greater degree st 
the rail joint for stiffness, In the above-named construction the 
aim has been to increase the resistance of the fish-plates b 
nevsetng their dimensions d ds, whereby the neutral ax’ 
has been lowered by lowering the centre of gravity of the fish, 


* See Railroad Gazette, July 31st, 1875. 
t See Railroad Gazette, Feb, Oth, 1875. 
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| Although there is no fear of breakage, it is still inconsistent with | endurance. In a country where oak is plentiful, this system 


| theoretical balance of the acting forces to 
| on the lower side than on the ore With a view to obviate this, 
the Germans have carried up the fish-plate nearly to the rolling 
surface of the rail head—as skown in Fig. 13—used on the Rhenish 
Railway, and on the Coln-Minden—Fig. 14—of which the former 
is laid direct on the ballast without any sleepers at all or base- 
plates. The latter has been tested by Baron M. M. Von Weber, 
and found equally stiff as the solid rail, The Rhenish Railwa; 
has also another fish joint with rail as shown in Fig. 15, whic 
is laid on ordin slee with a suspended joint. One of the 
fish-plates extends horizontally both at the top and bottom, but 
the other is only strengthened by a horizontal flange at the bottom. 
These three latter designs do not seem so very advantageous 
because the touching surfaces between the fish and the rail are 
too small, and the fishing angle is too great, or in fact 
the rail is of so pear-formed a section that too much work is 
thrown upon the bolt, and the nuts are constantly getting loose, 
Besides this, the two constructions, Figs, 13 and 14, are much too 
heavy and costly, and will cause an anvil blow to the rail 
oint. a of the plan in Fig. 13 as being laid direct on the 
t, it would not be altogether out of place to say that the 
whole of this system of constructing the permanent way—i.e., by 
using iron or steel sleepers, or such broader flange as to dispense 
with wooden sleepers—could hardly be recommended for adoption 
in countries where there is a cold climate, as rue would 
probably show it would not offer the necessary elasticity to the 
road during winter. There exists a many constructions of 
this kind, one tried on the Nassau ilway, another with the use 
of buckled steel plates, patented by Mr. Mallet, and illustrated 
in THE ENGINEER ;* but in countries where wood is scarce and 
climate hot, the iron permanent way is evidently of very great value, 
Amongst the plans for reyins Yreaneys Lipese rail joint, which offer at 
the same time elasticity, and could be used in cold climates, is one 
shown in Fig. 16, which consists in the use of wooden planks 
underneath the rail joint, and supported on the joint sleepers. In 
Canada, on the Grand Trunk line, Captain Tyler ee this plan 
with great advantage, and this is confirmed by Mr. naford, the 
engineer-in-chief, r several years’ experience. The planks or 
slabs consisted of. oak, and cost 5d. a piece. In Norway thesame 
lan has been used, but with base-plates or cast iron chairs, as 
escribed in the Swedish “ Jernbane Bladet.”+ These slabs were 
of fir, oak being scarce in Norway, and 


~~"* See ENGINEER, Vol, xxvii., p. 176. 





t See Jernbanebladet. 


ve the bolt more work | seems not without interest, 





in too short! 


because it offers a possibility 
of mending the road without altering its iron construction as 
already laid down, by simply sinking the two joint sleepers and 
putting the slab on the top of them to support the joint, and several 
of the roads in Sweden might advantageously —_ this plan. It 
may, however, be observed that the uneven effect of the frost 
as to the elasticity of the joint sleepers as compared with the 
others may give an uneven road, But for lines in con- 
struction the aim must be to make the joint equally stiff 
and elastic as the solid rail itself, an object which is gained, or 
at least, very nearly gained, by adoption of one or the combination 
of two of the different fish-plates of angle and deep pattern, and 
proposed for adoption by the Swedish State railways, Figs. 17, 18, 19a, 
19b, and 19c. To compare the results of the experiments by dead 
weight on the strength of the joints, as stated in the paper to the 
Iron and Steel Institute, with other experiments by concussion or 
blow, the following results might be quoted, viz., that the latter 
have verified the first in proving the great superiority of the deep 
and angle fish-plates. If anything the deep fish-plate showed 
itself comparatively stiffer tried by blow than tried by dead weight. 
The main result of both modes of testing, taking the sleepers to 
be 2ft. distant at the joint, and 3ft. at the middle of the rail, may 
be given as follows :—One ordinary plain fish-plate offers et the 
utmost a stiffness corresponding to 25 per cent. of the solid rail; 
an angle fish-plate 33 per cent.; and a deep fish-plate 63 per cent., 
or one ordinary fish joint 50 per cent.; an angle fish joint 66 per 
cent., and a deep fish joint 125 per cent. of thesolid rail. It should 
be remembered in pene arm | lever tests with the joints supported 
on sleepers on the that the supports in the former case are 
firm, in the latter yielding. Theoretically, therefore, the joint 
sleepers ought to be the same distance as the sleepers in 
the middle, and the joint still to give equ —_ and elasticity 
as the rail, which seems best obtainable by the deep fish. en 
2ft. is given in the foregoing as the distance between the joint 
sleepers, it is with the view not to extend the angle fish-plates too 
+ a length. as, of course, the angle fish-plates should be spiked 
own tothesleepers. By the combination of these different tish-plates 
the strength of the fish joint might be modified, so as, for i 
by using on ordinary fish and an le fish together to obtain 58 per 
cent, of the rail stiffness ; an inary and a deep fish, 88 per 
cent.; and finally an angle and a deep fish together, 100 per cent., 
or the same stiffness as the rail in the middle. 
The deep fish-plate can, of course, be made to such depth as to 
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offer the same resistance as the rail, without any combination of 
others. Although alittle more costly, the last combination, as 
shown in 17, gives many and great advantages, such as stiffness 
and equal to the rail, and the prevention of the road 
travelling without notching the rail through the deep fish-plate 


butting-against the joint sl . Further, the keeping the gauge 
by the spikes both inside ond outside the rail, and a wider base 
by side motions can better be resisted. It might there- 


that this seems the best plan to answer 
the numerous requirements of a good rail joint. The angle fish-plate 
has the advantage over the deep fish-plate that it might be laid 
either on or between for which reason it will no doubt 
be more generally ad . As the stiffness of the fish-plate, like a 
girder, depends on its depth, it is not to be expected to get equal 
stiffness without going below the rail base, except too much 
material is used and with too heavy construction, as in the German 
plan. Since the eee of ood apn and ane is A 
t im , no! y for the safety, but ‘or the 
coukonied uae a railways, the author, in his capacity of 
consulting and inspecting engineer to the Swedish State railways 
and others, has considered it well to give a glance at the latest 
arrangements practically tried in different countries to meet a very 
great want, viz., a continuous and not a broken road. 








LEGAL INTELLIGENCE. 


JUDICIAL an oe PRIVY COUNCIL, 
ov. 10. 
(Present.—Sir BARNES PEAcocK, Sir RoBERT COLLIER, and 
, Sir Henry Keatine ) 
PALLISER’S PATENT PROLONGATION, 

TuHIs was an application on the part of Sir William Palliser for 
the prolongation of his patent for improvements in the construc- 
tion of ordnance and in the projectiles to be used with such 
improvements. 

. Aston, Q.C. (with whom was Mr. Macrory), appeared as 
counsel for the petitioner ; the ATTORNEY-GENERAL for the Crown. 

The ition of Sir William Palliser went to show that he 
obtained letters patent in November, 1862, for his invention of 
improvements in the construction of ordnance and in the projectiles 
ie used therewith, such patent to continue for fourteen years ; 
and that the invention was new, and had been and was still of ve 

t use to the public. The invention related to the various well- 
own improvements in the construction of ordnance and the form 
and construction of projectiles. The petitioner, in his a, went 
in + detail into the various results and merits of his invention, 
and stated that he had expended very large sums of money in try- 
ing experiments and prosecuting and perfecting his inventions, and 
his expenditure was increased by the great opposition and preju- 
dice which he had to overcome; and in order to meet the 
expenses he thus incurred he ultimately found it necessary to 
out of the army, and thus leave a profession to which he 
was attached, and in which he had very good prospects. His 
inventions had been adopted in the public service with very 
beneficial results, and a very large saving of public money had 
been effected by the use of the invention which formed the 
subject of his petition. He had applied to the Secretary of State 
for War for a grant of money on account of the expenses he had 
incurred, and the time and labour expended on his invention. 
After much correspondence and delay, which was seriously 
rejudicial to the petitioner, he was awarded a sum of £7500 in 
Fatt discharge of ail expenditure of time and money incident to the 
introduction of his inven‘ion, upon the understanding that no 
further claim would be eatertained in regard to the use of his 
system, whether the conversion of guns for her Majesty's service 
was carried out by private firms or in the Royal Arsenal, and, after 
much hesitation, the petitioner was reluctantly, from the necessity 
of his position, obliged to accept these terms, although they were 
altogether inadequate to cover his expenses and reimburse him for 
loss of time and labour. 

Sir William Palliser was called as a witness, and underwent an 
examination tending to confirm the statements contained in his 
memorial. His evidence in that respect, and as to the value of 
his invention, was supplemented by that of Mr. Bramwell, the 
civil engineer. 

The ATTORNEY-GENERAL, who had watched the case on the 
part of the Crown, said he had no opposition to offer to the 
prayer of the petitioner, but it would be upon the understand- 
ing that the Government should be at liberty to use his patent 
in the manufacture of the patent gun in their own workshops. 
He added that eventually the petitioner’s remuneration must to 
a certain extent depend on what he received from foreign Govern. 
ments. 

Sir BARNES Peacock, at the close of the arguments, said 
their Lordships were satisfied that Sir William Palliser had 
devoted much time and attention to the improvements which 
formed the subject-matter of the petition ; that the remuneration 
he had received was not sufficient to compensate him, having 
regard to the utility of his invention and his lessof time. No 
opposition, moreover, having been presented on the part of the 

rown, and the case having been watched by the Attorney- 
General, their Lordships would advise her Majesty that the 
term of Sir William’s patent be prolonged for seven years, 
on the understanding that the course suggested by the Attorney- 
General be observed by the petitioner—namely, that the Govern- 
ment be allowed to use the invention in their workshops. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Nov. 15, 16, and 17. 
(Before the MASTER OF THE ROLLs.) 
HOLSTE v. ROBERTSON.—THE LiiRMAN FURNACE. 

THIS was an action brought by the patentee in this country of 
Liirman’s closed-hearth blast furnace system, against Messrs. H. 
Robertson, M.P., John Robertson, W. H. Darby, Chas. E. Darby, 
and Alex. L, A. Sherriff, carrying on busi asir ters, under the 
style of the Brymbo Iron Company at Wrexham. Holste’s patent, 
which is dated 17th Sept., 1867, No, 261], was granted for certain 
well-known improvements in the method of drawing off the slag 
from blast furnaces. According to the description of the invention 
contained in the specification, the patentee substituted for the 
ordinary tymp plate, one also cooled with water, but approaching 
more nearly to the top of the dam. To this tymp plate he sus- 
pended, by means of lugs sliding in undercut grooves—a dovetail 
joint in fact—a water-cooled block of iron, having through its 
centre a double-conical conduit for the passage of the slag. The 
space between the tymp plate, the block and the dam was closed by 
clay. Thus the fore part of the furnace was completely closed, 
except by the slag passage, which, when not in use, was temporarily 
stopped with sand or clay. Subsequently a modification of this 
contrivance was introduced, and this modification, known during 
the trial as ‘‘ the improved system,” consisted in continuing the 
water-cooled plate down to the dam, thereby completely closing 
the fore part, and then piercing a hole through the plate, into 
which hole a water cooled bush or tuyere was inserted. It 
a from the openiug address of counsel and the evidence, that 
the plaintiff, at the request of the*defendants, from time to time 
supplied them with full information as to the working of his im- 
provement, and he also furnished them with drawings of his inven- 
tion and of the improved uystem. Subsequently, in 1873, the defen- 
dants declined to adopt the plan in their works, in consequence, it 
was alleged, of a statement of the plaintiff that he could not recom- 
mend the alteration of an existing furnace in blast to his system as 
altogether satisfactory. Then somewhat later the defendants 
made use of a plan, which was said to be the invention of Mr. 
Green, their furnace manager, and which that gentleman patented. 
This plan consisted mainly in bringing down the tymp plate to 
the dam, and ing a hole or holes in the plate through which 
the slag was allowed to pass off when required, There was 20 











movable block or tuyere, and no means of graduati 
discharging orifice. The defendants argued that this was not an 
infringement of the plaintiff's invention, inasmuch as the latter 
did not claim the closed-hearth system, but the movable block. 
It will be observed that the case presented this curious aspect. 
The defendants had patented, or were interested in patenting, the 
use of a ‘orated water-cooled plate or tymp for the discharge of 
slag. The plaintiff also used sucha plate, but with the movable 
perforated b' If it were held that the use of the block and 
perforated plate simply amounted to the use of a perforated plate, 
then the defendants must have infri . To meet this, the latter 
set up a defence that the use of a orated plate for the purpose 
in question was not new ; thereby admitting that the invention 
they were using was not new, and consequently unpatentable. 
On the other hand, if the plaintiff's claim only extended to the 
block, then the defendants’ perforated plate was not an infringe- 
ment. 

Mr. Powe, Q.C., Mr. Davey, Q.C., ard Mr. Jonn HENDER- 
SON appeared for the plaintiff, and Mr. Aston, Q.C., Mr. Curry, 
Q.C., and Mr. F. C. J. Mriuar for the defendants. 

The plaintiff, Mr. Carl Holste, of 21, Great St. Helens, was called 
as the first witness. He stated that to the best of his knowledge 
the closed hearth had not been used in this country during the last 
hundred years. Under the old system, the flow of the slag over 
the dam produced certain destructive effects which necessitated 
constant repairs. These repairs could not be made without stopping 
the blast, and in his invention the cooled plate occupied a position 
somewhat higher than the old tymp plate. The invention was in 
use by Whitwell and Co., Cochrane and Co., the West Cumber- 
land Ironworks, at Workington, the Moss Bay Hematite Works, 
Workington, Lord Dudley, Sparrow and Poole, the Milton and 
Elsecar Works, and Jones, of Bilston. When he visited the 
works of the defendants the old open hearth was used. The slag 
was discharged in the usual way. Mr. Plum and Mr. Snelus 
accompanied him on his last visit of inspection. Cross-examined, 
he stated that he was not the actual inventor; the real inventor 
was Mr. Liirman, who communicated the invention to the plaintiff. 
The drawing attached to the specification always showed the slag 
outlet to be in a movable block, but it was not essential that it 
should be movable, and the specification did not expressly describe 
it as such. Were it not for the presence of the water-cooled plate, 
he admitted, the block would resemble a water tuyere embedded in 
clay, and under those circumstances there would be need of repair, 
which was not the case under his system. He had used the slag 
outlet without a plate at the Old Park Works, and Mr. Dawes 
also used it. By the use of his invention the dam, tymp plate, and 
fore part were unnecessary. He had visited Clevelan , but not 
prior to the date of the patent, indeed he believed he had not 
visited any works before that date. At that date he did 
know that closed hearths had been used a hundred years ago. 
Since the date of his patent he had become aware that the closed 
hearth was in use in Cleveland at two works, at South Bank, and 
Gilkes and Co., Tees-side Works. He visited the Ularence W orks, 
and the closed hearth was not used there. The furnaces had 
openings between the lower part of the tymp and the upper part 
of the dam, and these openings were, he admitted, closed with 
fire-clay, which from time to time was removed. The clay was 
pierced with a bar for the e of the slag, and needed con- 
stant repairs. In his own A mn he stopped the outlet with sand, 
which he cleared with a ‘‘ wire or bar of about din. in diameter.” 
He did not care to apply his invention to an existing furnace, 
because such an introduction might be unattended by improve- 
ment. He was not aware that prior to the date of his patent 
attempts had been made to pierce the tymp plate for the discharge 
of slag. He claimed the perforated plate as part of his invention. 
Some time ago the movable block was placed under the plate and 
filled in with clay. Now it was always placed in the water-cooled 
plate. It was thought to be necessary to make the slag passage 
in double cones, but there was difference of opinion as to this. 
The object of so shaping it was to facilitate easy ingress and 
egress for the slag, and not to provide for the insertion of a bar. 
When he was in communication with the defendants he unre- 
servedly explained to them his improved process. 

Mr. G. J. Snelus stated that he wasa metallurgical chemist, and 
manager of the West Cumberland Works. He had a blast furnace 
manager under him, but had the general superintendence of the 
works, The plaintiff's invention was applied to all their fur- 
naces, namely, to three in and three out of blast. The im- 
proved plan was applied, and that only. He accompanied the 
plaintiff to inspect the works of the defendant, and confirmed 
the plaintiff's statement as to the present condition of the 
defendants’s furnaces. He had been about twelve years in the iron 
trade, and had an intimate acquaintance with ironworks. He 
had never seen anything that resembled the plaintiff’s invention. 
He had never seen a perforated tymp plate used as a slag outlet, 
or any similar arrangement. Nor had he ever seen slag discharged 
through a water-cooled orifice until he saw the plaintiff's arrange- 
ment. Inanswer to the learned judge, witness said he had himself 
used a temporary closed hearth, that is, a hearth opened occasion- 
ally by a bar, and he believed the plan was not uncommon, and 
to be an improvement on the open hearth system. Cross-examined, 
he stated that such closed hearths were common in Cleveland. 
He had known a bar of iron placed on the top of the clay to make 
the closing more complete. That bar would effectually close the 
furnace until the opening bar was inserted underneath it. When 
thus closed the furnace was as closed as that of the plaintiff. He 
did not think the conical openings in the block were at all neces- 
sary, and could not say whether the openings were so shaped to 
admit a bar. He had no experience of other than the plaintiff’s 
improv@d form. It was much easier to tep slag with the plaintiff’s 
apparatus than by the old plan. In describing the temporary 
closed hearths, the witness was asked by Mr. Powell whether he 
did not mean that the fore part was closed. Mr. Aston 
observed that it amounted to the same thing. Witness then said 
that it was a matter of opinion. Under the present improvement 
a hammer might occasionally be required to clear the orifice, but 
it was different from the old mode of opening a passage through 
clay stopping. He had never seen a water-protected slag orifice 
except that of the patentee, nor was he aware that he had seen 
such in a puddling furnace. He never saw slag drawn off by a 
tuyere, though he had seen it break out by accident. He 
never seen a hole made in a tymp plate to serve as a discharge out- 
let before he saw that at Brymbo in the present year. There the 
outlet consisted of a hole bored through the fixed plate. He 
generally used the plaintiff’s plan without the block. The hole in 
the water-cooled plate was filled with clay ; then a hole was driven 
through the clay of larger diameter than the hole through the 
movable block. Re-examined, the witness stated that the tuyeres 
could not be used as slag outlets without stopping the blast. 
There was no anal between a blast and a pud furnace. 

Mr. William Whitwell, of Stockton, the next witness, stated 
that he had been for sixteen years well acquainted with the con- 
struction of blast furnaces. Up to the time of his acquaintance 
with the plaintiff's invention 4 never saw a perforated cooled 
plate used for the discharge of slag. There was no analogy between 
a blast and a puddling furnace. The apparatus in use with one 
furnace would not be applicable to the other. He had used the 
plaintifi’s improved plan in three cases. He had never known of 
slag being drawn off by the tuyeres, but he had heard of such 
being done in cases of accident to the usual orifices. In cross- 
examination, witness said he had often heard of this being done, 
and no doubt prior to 1867. 

Mr. T. W. Plum, the manager of the Wellington Iron and Coal 
Company, late the Old Park Ironworks, was then called. He 
stated that he had had twenty years experience, and had seen 
most of the furnaces in the United Kingdom. Apart from 
the case before the Court, he had never known of the discharge 
of slag through a hole in the tymp plate, or through any water- 
cooled plate. The plaintiff’s invention had been at his 





works, aud would be used again when they were re-started, Could 





the size of the | not say that he had ever heard of slag being drawn off through 


the tuyeres. 

Mr. Andrew Hobson, manager of the Moss Vale Works, where 
plaintiff's plan was in use, concurred with the evidence given by 
the last witness, and agreed entirely with Mr. Whitwell in respect 
of his evidence as to the puddling furnace. He admitted that he 
had drawn off slag b; e tuyere as an expedient, and perhaps 
more than once. Such an expedient would never be resorted to 
unless the ordinary openings could not be cleared except with great 
diffi 


culty. 

Mr. Tiiees Barker, manager of the Chillington Works, where 
the plaintiff’s invention was used in three cases, gave evidence of a 
similar character. 

For the defence the following witnesses were called :— 

Mr. Thompson, of the Clarence Works, Middlesbrough, 
explained that at his works the — in the hearth was filled 
with a mixture of clay and coal; while the clay was soft a bar 
was driven through as near to the bottom of the tymp as possible, 
so as to leave a slag-hole in the clay. The dam was formerly 

rotected by water, but the plan was discontinued. The slag- 

ole would be somewhat protected by the water-cooled tymp, as 
well as by the dam when that was water-cooled. He had found 
difficulty in getting the slag through the hole in the stopping. In 
consequence he had, prior to 1867, when in difficulty, taken slag 
through the tymp plate. He drilled a hole through the tymp 

late between the water channels, and so drew off the slag. He 
had not seen this plan adopted by others, and he only resorted to 
it as an expedient. He preferred his closed hearth to Liirman’s 
system. He had occasionally been compelled to make use of a 
drilled tymp for days together, but as a rule six hours was the 
usualtime. The clay stopping required very little repair for some 
weeks, after that for about 12in. down it was renewed at small 
cost. The only difference between his tymp and that of the 
plaintiff was the removal of the angular part of the tymp plate, 
and increase in the number of water channels in the latter case. 
In cross-examination, the witness said that he had known a 
pierced water-cooled plate used as a slag orifice before 1867, but 
only as a makeshift. He first drilled a hole for the purpose in 
1855, and the hole was used for about eighteen hours. It was last 
done about eighteen months ago during a strike. 

Mr. A. C. Hill, manager of the Lackenby Works, who had 
upwards of twenty years experience as a manager, confirmed all 
the statements of the last witness, except that he had not drilled 
a hole through the tymp plate. He had seen a hole burned 
through the plate by which the slag escaped. In cross examina- 
tion, he said of course the plate was not put there to be burned, 
and the occurrence of the burn was a matter for remedy. Never- 
theless the hole being there he had occasionally made use of it as a 
slag orifice, first removing the temporary stopping. 

Mr. Joshua Lancaster stated that at the Wigan Coal and Iron 
Works, cooled tymp plates were used. He had seen slag drawn 
through ahole in such a tymp plate. Holes had been purposely 
drilled through the plate. That was before 1867. On these occasions 
the fore part was closed with slag and iron, so that practically the 
furnace had a closed hearth. He had never heard of the plan 
before, but it occurred to him as a matter of course. He had 
frequently seen slag drawn off by the tuyeres. 

Mr. PowE.t was heardinreply. He repudiated any claim to the 
water-cooled plate simpliciter, and contended that the ‘‘accidental” 
use of conetiiae resembling the subject of the patent could not 
invalidate the patent. 

The Master of the Rolls observed that the evidence showed no 
“accidental” use; all that it did show was the known use of a 
certain apparatus under extraordinary circumstances. User in iron 
works from time to time wasa public user. In the cases in evidence 
the fore part was stopped b ident, the plaintiff stopped it by 
design ; in those cases the slag was run through a hole in the tymp 
plate, the —— caused it to run through a hole in a plate he 
substituted for the tymp plate. 

Mr. PowELt then remarking on the difficulty of the task set before 
him, the Master of the Rolls said, he so disapproved the conduct 
of the defendants, that so far as a judge could have any feeling he 
would gladly decide in favour of the plaintiff if he could, but 
from the beginning he had been against him. Counsel for the 
defendants were then heard on the question of costs, They 
admitted that the conduct of Green in taking out a patent for 
something already known to be old was not to be extenuated, but 
the Court was not a court of morals, and therefore would not visit 
the costs upon the defendants for exercising a legal right to oppose 
the plaintiff's patent. The Master of the Rolls observed that by 
patenting the design and-using it the defendants had drawn the 
plaintiff into court, and they had then beaten him by turning round 
and proving the thing to be old. 

The learned Judge then proceeded to give judgment. He said 
he had nothing in evidence to impeach the validity of the plaintiff's 
patent from the view he took of it. That view was that the 
invention did not include all that the plaintiff claimed; but he 
thought, on the other hand, that the plaintiff had not proved any 
o mepe coe The infringement depended upon one thing. Did 
the plaintiff's patent include the right to discharge through an 
orifice in a cooled plate and nothing more? The defendants simply 
did that. They simply discharged the slag through a hole in the 
ordinary cooled tymp plate. They alleged that they had a right 
to do it as a novelty invented by Green. Was this in the plain- 
tiff’s patent? But even if he should be of opinion that it was 
included in the patent, it was not new. His lordship thought that 
the plaintiff escaped on the issue of novelty, because he failed on 
the question of infringement. If he had successfully claimed the 
— water-cooled plate to support the infringement he would then 

ave failed, because that wasnot new. Theclaim in a specification 
fulfilled rather the duty of a disclaimer than anything else. Thereby 
a patentee was enabled to inform the public what parts were dedi- 
cated freely to them. In the present case the claim was to the use 
of the scoria outlet cooled by water as described. Now what was 
this scoria outlet? In his opinion it was the movable block and 
nothing else. His lordship here read the description from the 
specification and pr ded. It d to him, he said, that it 
was quite evident the patentee never intended to patent more than 
the block. The hole in the water-cooled plate was never intended 
to form the subject of the patent. That being so, what the 
defendants used was not within the scope of the patent. The use 
of a hole in water-cooled plate for the discharge of scoria was 
clearly old in 1867. True it had not been done on purpose and as 
an established practice. Nevertheless there was sufficient evidence 
to show that if the plaintiff had claimed that part he would have 
failed on the score of novelty. Then as to costs. He would 
always wish costs to follow the result. Buta judge was endowed 
with a discretion in the matter. A judge would always avoid to 
= pain to any one if it could be helped, or to press hardly on a 
itigant who had acted under advice. But the conduct of the 
defendants was not such as hecould approve. He pointed out how 
the plaintiff had given full information and drawings to the defend- 
ants, and how eventually the latter had declined to use the inven- 
tion. Informed by what had been shown to him, Mr. Green had 
come to the conclusion that if a hole were made in the tmp plate 
he could secure a slag orifice like that of the plaintiff. It was 
just what would have occurred to an intelligent man. This device 
Mr. Green patented, and by some arrangement not in evidence, 
the defendants obtained the right to use it, and altered their 
furnaces without communicating with the plaintiff. Then, when 
a year after, the latter found them out, they set up the sham patent 
asadefence. They knew the subject matter was not new, and at 
the trial they had brought evidence to show it. They also raised 
by their answer the issue of utility which they abandoned at the bar. 
The plaintiff had a large number of witnesses to this point, and 
they had in consequence become unnecessary. The defendants 
had not impeached the novelty of the plaintitf’s scoria block ; they 
tent, 
there: 
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RAILWAY MATTERS. 

EIGHTY-FIVE additional miles of wee 4 are expected to be 
opened in New Zealand, before the end of the current year; 2514 
miles in all are in course of construction. 

THE present Postal and Telegraph Office, on the Old Steine, 
Brighton, is shortly to be —_ as a Central Railway Office, 
at which passengers will be ed to all of the Sioa wy 
Brighton and South Coast Railway Company’s system. 

THE new station at Hednesford, Cannock Chase, just erected by 


the London and North-Western Railway Company, was burnt | 


down on Monday morning. The fire originated in the lamp-room, 
and was caused, it is said, by the upsetting of some petroleum. 

SHor tty after four o'clock on the 4th inst. a fire broke out in 
the carriage works de ent of the Southport branch of the Lanca- 
shire and Yorkshire Railway Company. e fire seemed to have 
originated in the roof of the building, and rapidly spread almost 
the entire length of it. The estimated damage is not yet ascer- 
tained, but must be very considerable. 

SERIOUS interruption of railway traffic was caused on Wednesday 
morning by floods in Scotland. tween Dunning and Forteviot, 
on the main line of the Caledonian Railway, a bridge has been 
swept away and communication has been brought toa standstill. 
The London mails were delayed several hours on the south side of 
the gap. Large tracks of land are under water. 


A DOUBLE siding is being laid down by the Great Western Rail- 
way at the Sandwell Park Colliery, near Birmingham on the 
Wolverhampton side, This colliery, so soon as it begins to draw 
in earnest, will be in a position to bring up 1000 tons daily ; and 
if need should arise that quantity may be even doubled or 
trebled without much addition to the existing plant. 


A MEETING of the promoters of the Lewes, Eastgrinstead, and 
London Railway new company, was held in London a day or two 
ago. It was reported that the survey of the pro) section 
between Barcombe and Eastgrinstead was being rapidly proceeded 
with, and that the necessary plans would be deposited and notices 
issued with a view to obtaining parliamentary powers for its con- 
struction during the ensuing session. 

A NEW line, called the Harpenden and Hemel Hempstead 
Railway, nine miles in length, has just been completed, and will 
shortly be opened for traffic. It forms a connecting link between 
the Midland and London and North-Western Railways in Hert- 
fordshire. The new line leaves the Midland just beyond the 
Harpenden station, and joins the North-Western system at 
Boxmoeor, It affords railway accommodation to Hemel Hempstead 
and Redbourn, and brings the rapidly growing manufacturing 
— of Boxmoor into communication with the Midland coal- 

elds. 

THE Baltimore Gazette of Sept. 20th says:—‘‘Several days ago 
the announcement was made in the Gazette of the intention of the 
Citizens’ Passenger Railway line to introduce steam as a motor on 
their cars. The president of the company has had a model engine 
built, which has probably now been thoroughly tried. The cost 
of the motor is about 3000 dols., and in the event of the experi- 
ments proving successful, it is intended to dispense altogether 
with horses and replace them by the new motors, which are 
separate from the cars. There seems to be no doubt of the success 
of the experiments. 


THE directors of the Furness Railway Company have determined 
to proceed with the construction of the new Ramsden Docks at 
Barrow, 200 acres in extent. The works are expected to cost 
£500,000. The Barrow Steam Navigation Company, in the pro- 
prietorship of which the Furness and Midland Railway Companies 
are greatly interested, have resolved to start lines of steamers 
between Barrow and Newry and Barrow and Dublin, and the 
railway company are proceeding with the construction of a steam- 
boat pier, at a great cost, in Watney Channel, for the convenience 
of the coasting steam trade, 

A LUGGAGE train travelling between Liverpool and Burnley was, 
on Sunday morning, found to be on fire when it reached Mill-hill 
— Blackburn, As soon as the fire was discovered the train 
was brought to a standstill, It was then found that about forty 
bales of cotton goes se to the Sandy Mill Company, Burnley, had 
been ignited by sparks from the engine. There was a high wind 
blowing at the time, and this fanned the fire. The cotton was 
strewn upon the embankments, and notwithstanding every effort 
to put out the fire, and though the rain fell copiously, the cotton 
continued to burn on Monday. 


At the annual dinner of the engineers connected with the Mid- 
land Railway, at Derby, the chairman gave, as an instance of the 
magnitude of the company, the mileage of railway, canals, and 
tramways, being, in round numbers, about 1500; the coal consumed 
for locomotive power amounting annually to 600,000 tons ; and for 
the conveyance of passengers and goods there were 31,000 vehicles. 
These in line would form a train the rear van of which would be 
in St. Pancras station, and the front van six miles north of Derby, 
with eleven miles and a half of locomotives in front; and the 
number of men employed to work the line is upwards of 36,000, 


THE “output” of the East Indian Railway Company’s collieries 
is now nearly 800 tons per diem—the largest “turn out,” says the 
Calcutta Englishman, of any mines in either the Damuda or Bar- 
rakar districts, and for that matter, in India. The requirements 
of the company’s line do not exceed 400 tons a day, or about half 
the “‘raisings,” so that the shareholders may congratulate them- 
selves on having an additional source of income besides obtaining 
their coal at nearly one-eighth the cost of most of the other Indian 
railways. Some idea of the importance and extent of the work- 
ings may be derived from the fact that the total number of hands 
engaged above and below ground varies from 3000 to 4000, and that 
there are about thirty shafts in operation, averaging over 100ft. in 
depth, besides “‘ outcrop” inclines, The collieries are worked b 
an efficient European staff, under the management of Mr. I. 

itty, C.E., resident engineer. 

CanaDA, on the 30th of June, 1875, had 4484 miles of railway 
in operation, which has now probably been insreased to 4500 or 
more. In 1850 the amount was only 51 miles; in 1855 it had 
jumped to 1218; in the next ten years it was nearly doubled, 
reaching 2231, and in the next decade to 1875, it had again nearly 
doubled, rising to 4484 miles—a rate of increase just about the 
same as that of the United States. The number of inhabitants in 
Canada per railroad mile is about twice as great as in the United 
States, while the number of square miles of area per railroad mile 
—153—is nearly four times as great; so that there is a much 
greater field for railroad operations in the Dominion, if only the 
exteut of territory be considered, than in the States. Owing to 
the inhospitable climate of much of Upper Canada, however, those 
regions will not be fully developed until the temperate zone is 
peopled, but the Canadian Government and people are showin 
commendable enterprise in railroad building, and a few years wi 
find a large additional area opened to cultivation and civilisation. 

THE Chicago Railway Age says :—‘‘The travel upon our principal 
railroads during the past month has exceeded that for any equal 

riod, not even excepting war time. Trains have been run in 
rom two to half a dozen sections with every seat filled and the 
leeping car dation all eagerly taken days beforehand. 
The Pennsylvania railroad has received the concentrated stream of 
alarge part of this flow of humanity, and the business over the 
division of ninety miles between New York and Philadelphia 
especially has been of the most extraordinary dimensions. During 
September the number of passengers on this division, not including 
those vomay. A on commutation or school tickets, reached 1,000,440, 
averaging the enormous number of 33,348 aday. Of these 370,371 
were Centennial passengers, a daily average of 12,345, in addition 
to the regular through and local business, which alone averaged 
21,908 daily. On one day 25,058 Centennial passengers were carried 
in addition to the travel, prodigious business was 
performed with remar! success,” 
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THE ENGINEER. 





NOTES AND MEMORANDA. 


THE Scientific American says that the secret of making the 
hammered bronze Chinese gongs and Turkish cymbals consists in 
forging the bronze into shape while hot. 

A MIxTURE of phenic acid and essence of turpentine, in equal 
weights, is proposed for the destruction of the wood-boring worms 
found in office and other furniture, wainscoating, &c. It must be 
applied in such a way that it enters every hole; its disagreeable 
smell passes off in an hour, and it is in no way injurious to wood 
or hangings. : 

Gru, in the Polytechnisches Notizblatt, proposes the following 
method for removing indelible ink and other silver stains without 
the use of cyanide of potassium. Chloride of copper is first applied 
to the tissue ; it is next washed with ——,, of soda solution, 
and afterwards with water. It is said that this may be em loyed 
a colowed sore cotton see : For white Fyre and li mr 

lw jutions of potash and hydrochloric acid, 
followed by the h phite of soda and clear water, is preferable. 
For cleaning the ds, iodine dissolved either with iodide of 
potassium, or in alcohol, is used, following by aqua ammonia, 

CAST IRON pipes of several feet in length, and with collars nearly 
three times the diameter of the 4g 1g thereon, like the pipes 
used for heating purposes, have been used with good results as 
distributors, deep in the earth, of electricity brought down by 
lightning conductors. A length of copper pipe about four times 
the diameter of the my tay Lracaecay “a being fixed in the top of 
the iron Pipe, stands some di ce therefrom, and partly ve 
ground, low the distributing flanges a pointed and perforated 
cast iron pipe is attached, the length of the whole of the pipes 
being about 30ft. and the conducting rod penetrating nearly to the 
bottom of the lowest pipe. 


WAGNER, in a recent number of the Deutsche Industrie Zeitung, 
describes some characteristics of eosine upon stuffs. To distinguish 
ecsine from saffranin and other colouring matters, the most striking 
reaction is its inverse transformation by debromisation in fluorescein, 
Under the influence of sodium amalgam, fluorescein is very readily 
recognised by its splendid uranium green fluorescense ofan extreme 
sensibility. But this reaction indicated by M. Baeyer requires a 
skilful hand. The following procedure is easy and certain, Collo- 
dion is coloured by all the dyes derived from aniline, by Magdala red 
and alizarin ; eosine, on the contrary, is immediately decolorised 
by collodion. To detect it upon a tissue, a drop of collodion is 
sufficient ; if the tissue is dyed with eosine or methyleosine, a 
white spot is produced. 


THE trials of the 81-ton gun which have recently taken place in 
England are reported, says the Scientific American, as being con- 
iently satisfactory to the artillerists; but it may be doubted 
whether those who are footing the bills, the tax-payers, will share 
in the officially expressed gratification. At every discharge of this 
monster weapon, over 300 lb. of powder are exploded at a cost of 
from 125 dols. to 150 dols. To this must be added the expense of 
shell and fuses. Then the gun itself, originally estimated to cost 
40,000 dols., has actually necessitated an expenditure of some 
125,000 dols., besides the construction of a railway at Woolwich, 
a barge for its transportation, and several huge cranes. Moreover 
the firing of the gun at Shoeburyness bas had the effect of blowing 
down, or at least seriously shattering the huts and cottages of that 
military settlement, so that it will nearly all have to be rebuilt at 
Government expense. Meanwhile, on this side of the Atlantic, 
we complacently view these rather costly proceedings, profit by the 
results of the experiments, and congratulate ourselves that we are 
not paying for them. 


THE development of steam navigation has scarcely made as much 
progress in Frarce in recent years as among other seafaring nations. 
While Great Britain, the United States, and Germany are fast 
converting the greater part of their sailing vessels into steamers, 
the same process is going on in France at an extraordinarily slow 
rate. On the 1st of January, 1861, France had 314 steamers, of a 
total burden of 68,025 tons, with 32,362 horse-power ; and on the 
1st of January, 1875, there were no more than 522 steamers, of 
194,546 tons, and 68,495 horse-power. Thus, the average annual 
growth of the French mercantile steam navy was of not more than 
fourteen ships, with an aggregate of little over8000 tons. Thegrowth 
was chiefly in the Mediterranean, which, in regard to steamers, 
considerably surpasses the French Atlantic shipping. At the com- 
mencement of 1860, the Atlantic was represented by 275 steamers, 
of 75,775 tons; while the Mediterranean had 247 steamers, of 
118,804 tons. The great majority of the Atlantic steamers of 
France, belong, it would appear, to the coasting trade, the average 
burden of the total being but 276 tons, while that of the Mediter- 
ranean steamers is 480 tons, 


M. E. AUDOUIN proposes the use of oxide of chromium asa 
pom ws lining for furnaces wherein very high temperatures are 
employed, Although oxide of chromium itself is at present arare 
substance and of high _ yet the raw material rich in chromium 
—chrome ore—is found in abundance, and ina great number of 
cases the impure oxide of chromium allied with oxide of iron as 
found in the ore, using only that containing at least 45 to 50 per 
cent, of oxide of chromium, may be employed, This material, as 
well as the oxide of chromium itself, may be employed in 
blocks, or other moulded forms, by pulveriaing the material to 
the desired degree of coarseness, compressing it, and then burning 
it if necessary. The material may be employed either alone or com- 
bined with a small percentage of agglomerating substances, such 
as aluminous or other earths, alumina or silicate of alumina and 
others. Oxide of chromium may also be employed with advantage 
for making any vessel in which metal in fusion is to be contained, 
such as ingot and other moulds, as a substitute for the mure or less 
silicious matters usually employed, which combine with the metal 
at high temperatures, and in lieu of cast iron moulds, which are 
expensive, and last but a short time. 


A NOVEL and interesting application of photography was a few 
days ago, we believe for the first time, successfully made for the 
purpose of obtaining an accurate picture of some underground 
workings in a coal mine, the process being effected by means of the 
oxyhydrogen light, generally known as the limelight, in combination 
with magnesium ribbon iti combustion. The scene of the experi- 
ment was the Bradford Colliery, Bentley, near Walsall, the photo- 
graphs being required to illustrate question of practical minin 
which is incidental to a litigation respectin that colliery, an 
having made some preliminary experiments with magnesium light, 
the conclusion was arrived at that photography walk be perfectly 

ible under conditions which exclude sunlight altogether, 

e photographs obtained are not only in themselves valuable 
for the purposes of evidence for which they were required, 
but, when ‘viewed in the meager form perfectly accurate 
delineations of the places from which they were taken, and the 














ordinary observer would suppose them to have been produced by 
the action of the sun in the ordinary way. The provess occupied 
for each picture from twenty-five minutes to half an hour, while 
the sensitive plate was under the action of the light. One of the 
[me yee technical obstacles which Mr. Brown, the experimenter, 

ad to encounter in the chemical portion of the process, was that 
the ordinary wet plate, although so much more rapid in its action, 
would not retain its moisture for the lengthened time of exposure 
rendered necessary under the altered conditions of light and the 
well-known increased temperature in mines; but this difficulty 
was, after repeated experiment, overcome by a chemical formula 
which Mr. Brown devised to meet the special emergency. 
The difficulties of focussing arising from cramped position in the 
mine were, of course, merely mechanical, but con much 
time to overcome, The result = important in many ways, 


as suggesting in future the possib as well as the propriety of 
‘or the odicn- 


ro the interior of mines after raga yor 
Yon ose who have not the ity of visiting the spots, 
but who may have te deside q respecting 
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MISCELLANEA, 

THE Commissioners of Northern Lights have resolved to erect 
a fog signal at Pladda. : 

THE Centonnial Commissioners are required by an Act of Con- 
gress to prepare a full history of the Exposition. 

Ir is said the amount of duty thus far paid into the United 
States Treasury on account of foreign exhibits at the Centennial 
is about 70,000 dole, 

Mr. Lawson, the manager of the Fitzroy Iron Mines at Nattai, 
New Zealand, has at present sixty men working under him. The 
furnace men have to work twelve hours, and the tradesmen and 
labourers nine hours a day. 

. Tue Secretary of the British Iron Trade Association has received 
information from the ee ape “that there is good reason to 
believe that no change will be made with respect to the proposed 
abolition of existing duties on iron entering y, and that 
these duties will consequently cease from the 1st January next.” 


THE number of awards thus far made by the Centennial judges 
are divided between America and foreign countries as A a 
Ores and metals; America, 351 medals; foreign exhibitors, 253. 
Manufactures : America, 1610; foreign countries, 1702. Machinery 
and inventions ; America, 510; Europe, Africa, Asia, and Australia, 
152. Agriculture, live stock, and miscellaneous products ; America, 
864; foreign exhibitors, 1809. Education, science, and music; 
America, 350; foreigners, 728. Fine arts: America, 105; 
foreigners, 463. 


Two lightning conductors on the Observatory of Vesuvius were 
lately examined, when it was found that the points had been made 
with an alloy of lead and platinum instead of pure platinum, the 
result being that they had melted, only some small globules remain- 
ing on the stem. It may be remarked, however, that nickelised 
points and stems for lightning conductors have been of late 
preferably recommended by eminent French scientists. With 
nickel there would not be the inducement to deceive by substituting 
a cheaper alloy for the pure metal. 


Mr. J. Newton, ©.E., has suggested that if another Arctic 
Expedition is despatched, the mechanical engineer should be called 
to follow up the path where ‘‘ Jack” properly stops, viz., as far as 
his ship can go. The nucleus of the suggestion rests in the discovery 
by Mr. Hart, naturalist to the late Nares Expedition, of a seam of 
coal, whereat it is proposed to establish a colliery for the supply of 
fuel to suitably built locomotives, which should be provided with or 
capable of driving ice-cutting apparatus, as well as being able to 
pull one or more huts or carriages provided with every requisite, 


Last Friday night’s Gazette publishes the list of awards to 
exhibitors in the Indian and Colonial sections of the British depart- 
ment of the Centennial. The total number of awards is 788, dis- 
tributed as follows :—India, 8; Dominion of Canada, 401; 
Bahamas, 5; Bermuda, 6; British Guiana, 4; Cape of Good Hope, 
16; Ceylonl; Jamaica, 15; Mauritius and Seychelles,2; New 
South Wales, 72; New Zealand, 25; Queensland, 48; South 
Australia, 40; Straits Settlement, 1; Tasmania, 20; Trinidad, 
4; Victoria, 120. 


OnE of the most prominent questions before the recent Work- 
ing Men’s Congress in Paris was the state of the law in regard to 
the right of association and the recognition of trade unions. The 
Extreme Left are occupying themselves assiduously with this 
matter. Last Thursday, a number of supporters of M. Louis 
Blanc held a meeting at the house of their leader, at which the 
subject was thoroughly discussed. A general understanding was 
arrived at as to the policy to be pursued by this section of the 
chamber, According to Capital and Labour a conference is to take 
place between the representatives of the trade unions, at which the 
courses to be followed will be resolved upon, 


CoNncERNING the test colours which may be obtained from the 
iris and violet, as mentioned in our August issue, a correspondent 
of the Scientific American says :—‘‘I have found the convolvulus 
major, or morning glory, of considerable practical value as a test 
for acids and alkalis. In the first place the flower itself is very 
sensitive, indicating the trace of nitric acid in rain water after a 
thunderstorm. The flowers show red spots wherever rainwater has 
wetted the surface after a shower during the night. A few of the 
flowers rubbed in a glass of water will give a bright blue liquid, 
which will instantly redden if a drop of nitric or other acid be put 
in; and the blue will be restored by neutralisation. But if tue 
alkali is much in excess, it will turn green and return to blue on 
neutralising again. Water coloured by the red convolvulus will 
turn blue on the addition of an alkaline salt, but is not so sensitive 
as the blue,” 


TuE Birmingham Post says the announcement has just been made 
to the ratepayers of Crewe that an additional rate of 5d. in the 
pound has tess imposed by the local board, in order to meet the 
extraordinary deficiency on the sewage farm, raising it at one bound to 
meet farming expenses alone from 11d. to 1s. 4d. Last year the 
ratepayers were called upon to make good a deficiency of £3919 on 
the sewage farms, and this year they will have to pay the extra- 
ordinary sum of £4000. It oo naturally caused great surprise and 
indignation against the local landowners who compelled the town 
to adopt land altogether unsuitable for a sewage farm, an injunc- 
tion, with heavy penalties attached, forcing them to accept the first 
available land. The immense deficit is felt all the more because it 
has to be borne almost exclusively by mechanics. The Chancery 

roceedings and establishment of the place as a sewage farm as a 
Brat expense cost the town nearly £70,000. 


A NEw steam hopper dredger, named the Greenock, and built 
and engined by Messrs. Simons and Co., was on Saturday launched 
complete from the London Wor%s, Renfrew. It is the property of 
the harbour trustees of Greenock, and is the first hopper dredger 
adopted in the Clyde. Its dimensions are 190ft. by 38ft. by 14ft ; 
its carries 1000 tons of its own spoil, and will dredge to 30ft. depth 
of water. It is fitted with two sets of compound screw engines, 
each coupled to its separate twin screw propeller, and collectively 
of 500 effective horse-power. In the engine-room are also two 
boilers, and the disconnecting arrangement which at once converts 
the hopper dredger into a screw steamer when loaded, and vice versa. 
The hopper cavity is45ft. long and 36ft. broad, and into it is plunged 
all the débris raised by the dredge buckets. The hopper doors in 
the bottom are hung with bridle chains communicating with 
*thwartship box iron beams, through the pulleys on which they pass 
to the geared crabs ranged along the hopper sides. By these crabs 
the doors are simultaneously lowered and hoisted by steam power. 
This vessel is the most powerful and complete dredger of its type 
that Messrs. Simons have yet constructed. The cost of the vessel 
is about £25,000. 


Messrs. CHUBB and Son have just completed at their works in 
Glengall-road a very large fire-resisting strong room for a London 
bank. It contains a lobby in which will stand several iron safes. 
The remainder of the room is subdivided into two principal stron 
closets, one to rgceive safes for cash, bullion, &c,; the other — 
largest compartment being fitted up on all sides from floor to roof 
with tier upon tier of iron shelves for boxes of securities, a certain 

rtion being further enclosed for jewels and special valuables. 
The outer door is constructed of wrought iron and hard steel, 
and weighs nearly a ton, and is secured by two of Chubb’s locks 
throwing bolts all round its four sides. A folding grille in the 
doorway is used to ventilate the room by day while the door remains 
7. The room measures 20ft, by 12it., and 9ft. high, and weighs 
about 23 tons, It is of course made to take to pieces, but is put 
together entirely from the inside, so that no screws shall come 
through the outer plates, and the portions are so made to overlap 
that no straight joints exist. The number of rivets and screws 
used is something enormous, and its construction has occupied the 


resources of the works, aided a most complete system of 
maddlaery, fer cheat tanie teaied yok ne 





mye nnn i a 














344 





THE ENGINEER. Nov. 17, 1876. 














PEAT FUEL MAKING AT LITTLE EGGLESHOPE 


MESSRS. HALL AND BAINBRIDGE, ENGINEERS. 
(For description see paye 347.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque 

BERLIN.—Asuer and Co., 5, Unter den Landen. 

va ee GeRotp and Co. 

NEW YORK —Tue Witmer and “Roazrs News ComPaNy, 
81, Beekman-street. 











TO CORRESPONDENTS. 


*,* In order to avord trouble and confusion, we find it necessary to 
inform correspondents that letters of inqu addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
wie t daa lebioariag a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ; ’ 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. : 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

J. C. R.—We shall be happy to receive further information from you. 

H. K. A.—We fail to understand your question. Do you want a book on 
strains or a book on algebra? In neither case can we recommend one which 
is free from technicalities. 

J. D: 8.—So far as we can learn the boiler you name was not generally known 
in this country until we described it. It is quite possible, however, that it 
may have been well known to many of our readers who have visited the States. 





COFFEE MACHINERY. 
(To the Bditor of The Engwneer.) 
Str,—Would any of your readers have the kindness to inform me of 
the names of any makers of machinery used in the preparation of coffee 


abroad ? CEYLON. 
' Paisley, N.B. Nov. 10th, 





WINDMILIS. 
(To the Editor of The Engineer.) 

Srr,—Can any reader kindly give me the address of the makers of 
cheap windmills of small power suitable for a settler in the colonies who 
has but little capital ? A 

Nov. 9th. 





RING DISC WHETSTONES. 
(To the Bditor of The Engineer.) 

Srr,—Can any correspondent tell me where to get ring dise whet- 
stones, made of a composition the nature of which Idonot know? They 
are to put fine edges on tools ground on sandstone. re 

Hebden Bridge, Nov. 14th. 





SUBSCRIPTIONS. 

Tue Enoweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double wumber).. .. .. £0 14s, 6d. 
Yearly (including two dc uble numbers)., .. .. £1 9s, Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Exornear is registered for transmission abroad. 

Cloth Cases for binding Tue Enartneer Volume, price 2s. 6d. each. 

The following Volumes of THE ENGINEER can be had, price 18s, each—Vols. 
5, 10, 14, 21, 24, 25, 26, $7, 88, 89, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates, Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remattance by Post-office Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Good Hope Denmark, Feyet, 

France (Paris only), Germany, Gibraltar, India, Ital: —. al 

Natal, Netherlands, New Brunswick, Newfoundland, New Sou 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 

United States, West Coast of Africa, West Indies, China, via South- 

ampton, £1 16s. 

Remittance by Bill in London,—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, . Peru, Russia, 

Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 





ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and wnder is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical re- 
guloritu, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK ON 

Taurspay Evenine 1x each Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tax ENGINEER, 168, Strand. 








MEETINGS NEXT WEEK. 
Socrety or ENcInrers.—Monday, Nov. 20th, at 7.30 p.m.: Adjourned 


discussion on Mr. C. E. Hall's paper ‘‘ On the Conversion of Peat into 
Fuel and Charcoal.” 


Tue INstiTUTION OF Civit Enoinrers.—Tuesday, Nov. 21st, at 8 p.m.: 
“The Fracture of Railway Tires,” by Mr. W. W. Beaumont, A.1.C.E. 
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ON VALUATION OF RAILWAYS, CANALS, AND TELEGRAPHS, 


Sucu is the title of a paper by Dr. Farr, recently pub- 
lished by the Statistical Society—a paper which contains 
much information, and which is rendered still more 
valuable by a set of elaborate tables given as an appen- 
dix. Although few will entirely agree with Dr. Farr, 
many. will wish his criticisms on companies had been car- 
ried further. The shrewd man of business delights to 
know a company as it is, but he likes to — his informa- 
tion to himself; it will assist him to turn an honest penny. 
The ordinary investor is carried away by the breath of the 
moment; he seldom or never reckons time in the aceount, 
and as the result, wins or loses with a certain degree of 
equanimity; it is a speculation on his part, and as such he 
is ready to pay the ie. In order to judge of the value 
of shares in any undertaking, a certain amount of mathe- 
matical and financial knowledge is required. Start with 
the correct data, and mathematics will solve the problem; 
too often, however, incorrect data, and frequently no data 
at all, are considered. The estimation of the value of bank 
shares, of shares in companies, of canals, of stock of various 
kinds, of patents, of Government securities, presents a 
variety of problems which are as complicated as those 
presented in life contingencies, and require the assistance 
of tables as elaborate as those used by insurance companies. 
The value of any article depends upon several things, such 
as utility, the supply, the desire to obtain it, and, Dr. Farr 
notwithstanding, the cost of production cannot be put on 





one side as producing no effect on value. The author of 
the paper the position of the London and North- 
Western Railway, but we quite agree with one of his 
critics, who pointed out that the arguments advanced were 
based upon a railway in perpetuity. It is open to argument 
that sooner or later railroads must give place to some better 
means of locomotion. The world is, as it has ever been, 
progressive, and not for a moment can we look upon the 
existing state of things as final. Any supposition of 
finality at once places tremendous difficulties in the way of 
estimating rigidly the value of any such concern as a. rail- 
way, pore § or telegraph system. The doctrine of probabi- 
lities may help us in determining an approximate conclu- 
sion, but nothing more. 

The London and North-Western was opened in Sep- 
tember, 1838, as the London and Birmingham. It has 
now more than 1500 miles of line constructed, at a cost 
of £64,548,060. The first dividend, in 1839, was 7, risin 
from 1842 to 1846, to 10; in 1847 falling to 8%, an 
declining till 4 per cent. was touched in 1858, since which 
time a higher rate has been paid, the average being about 
6 per cent. The value of the stock, quoted in the 7%mes, 
October 28th, was 145—1454. The value of £100 stock, 
according to Dr. Farr, was, in 1839, slightly below the 
above quotation, or 142, The mathematical value of the 
stock, in 1845, was 129; the highest and lowest prices 

uoted were 254 and 204, giving a mean of 229, or 100 
shave the true value as estimated. In 1854, the mean 
price of stock fell to 984, and touched its lowest, 913, in 
1859. The mean price remained from 20 to 36 too low in 
the ten years, 1855-64, The reason for this, it is asserted, 
was in judging from immediate current dividends, and 
not taking into account the permanent resources, or cor- 
rectly judging of the future dividends. Dividends are 
either constant, as in the case of the Three per Cent. 
Annuities, or variable, as in the case of bank stock. 
When dividend is constant, the price of £100 stock, 
divided by 3, 4, 5, or other rate, gives the number of 

ears’ purchase the dividend is worth; and the annual 
dividend, divided by the price of the stock, gives the rate 
of interest which the stock will yield the investor—(1) 
during the existence of the stock; or (2) ever afterwards, 
provided that the circumstances are such that the stock 
will never be reduced or paid off. The dividends of rail- 
way debenture stock are usually of this class, In all 
valuation of future dividends, the first thing to be deter- 
mined is the rate of interest at which the valuation shall 
be made, and that is not arbitrary; every kind of stock 
yields its special interest, although it depends on circum- 
stances, the precise effects of which cannot be determined. 
The following are examples of various usual rates of 
interest :—In land, £100 returns the investor 3 or 34a 
year; in consols, 3°4; in bank stock, 4:06; in debenture 
stock of the North-Western Railway, 3:8; in French 3 
per cent Rentes, 44, and so on in numerous other well- 

nown cases. A rough estimate of the value of a railway 
might be made upon these data, but a correct one never. 
The mathematical value, as is rightly stated, depends upon 
the difference between the income and the outgo through a 
series of years. This difference must either increase, 
remain stationary, or decrease. Dr. Farr does not discuss 
the latter, although he provides for it in the tables, but 
assumes that there is an increase gradually up to 10 per 
cent. “If investors will be satisfied with 5 per cent. for 
their money, a 7 per cent. stationary dividend in per- 
petuity will be worth £140.’ Again, assuming that the 
dividend will rise by equal steps up to the extreme limit 
of 10 per cent. in twenty years, and then remain constant — 
the addition to the value—at £6°75, namely £135, will be 
£43, raising the value of the stock to £178, or to twenty- 
six years’ purchase of initial dividend. If the dividend 
remains constant, but is held to be as well secured as the 
debenture stock, it will rise in value. If the Government 

ave the ordinary stockholders the same security as the 

olders of consols, it would make the dividend of 6 worth 
thirty years’ purchase, or £202, which exceeds the value 
of the rising dividend before given.” 

It may startle many readers to hear that a permanent 
rise or fall of £1 in the dividends of the London and 
North-Western produces a rise or fall of £20 in the value 
of the stock, ont so produces a fluctuation of £40. This 
is a great temptation to the speculator, and one which he 
does not fail to use. That railway property will become 
more remunerative than it is at present no one can doubt; 
a vast amount of work, however, has to be done, and many 
modifications to be made. A central system would doubt- 
less possess many advantages, and the contingency of the 
Government taking over the railways is cateholy iscussed 
by Dr. Farr. Nor are companies paying good dividends 
the only ones mentioned, but we are told the ordinary 
shares of the London, Chatham, and Dover have their 
value, the calculated value for which differs from the 
market value by about £7. The difficulties of the London, 
Chatham, and Dover are caused by its prime cost of 
£145,000 per mile. Had its cost been any moderate 
amount it would be paying a fair dividend at this moment. 
The value, again, is depreciated by the multitude of 
different stocks, as will easily be understood from the 
following table :— 


Capital raised or No. of 

Railway company. expended. stocks. 
Caledonian .. £26,452,338 oe 33 
Great Eastern 80,612,034 32 
Great Northern... oe Pr 25,326,240 20 
London and North-Western... 66,946,401 23 
Manchester, Sheffield, and Lincoln 20,806,311 20 
North British ee oe ee 23,961,898 .. 15 
North-eastern Consols 57,186,359 3 21 


It is singular to find that the average market price of 
London and North-Western closely agrees with Dr. Farr’s 
estimate, the market value being 125, while the calctlated 
value is 128. The true value of the stock of a great rail- 
way does not rise and fall suddenly; it is, as we see, to be 
estimated only by taking as a basis the dividends that have 
been paid, and carefully considering the future pros 
both as regards income and expenditure. Differing from 
Dr. Farr, we would look upon, at least under present con- 
ditions, railways as having ar enormous path of progres- 


| sion before them; neither permanent way, engines, nor 





coaches being perfect, and future discoveries must 
tend to alter the present condition of things. The 
capital of the railways of the kingdom, according to 
Dr. Farr’s calculations, up to December 31st, 1874, 
amounted to £609,895,931, the gross receipts to 
£56,899,498, and the working expenditure to £31,647,517, 
the net income thus being £25,251,981. This capital was 
held in the following manner : £248,528,241 as ordinary 
stock, £200,930,629 as preference and guarantee stock, 
£111,170,991 as debenture stock, and £49,266,070 as loans. 

It is more difficult to estimate the value of a telegraph 
system than a railway, inasmuch as the one is certainly 
nearer perfection than the other. The introduction of 
instruments upon our land lines wey of sending and 
receiving at ten times greater speed than those now in use, 
must necessarily produce some effect upon the value of 
telegraphs. The whole science is in its infancy, and from 
day to day we hear rumours of improvements calculated 
to throw all previous efforts into the shade. Not only is 
this true of land lines, but we believe a plan has been 
devised by means of which the speed of Atlantic cables can 
be more than doubled. Should this prove correct, the 
question may well be asked, what of the value of existing 
cables? As a matter of fact, existing lines could not com- 
pete under such circumstances, and would soon cease to 
exist. Dr. Farr did not consider a calamity of this charac- 
ter, in fact he could not, inasmuch as few outside the circle 
of experimentalists know of the discovery we have hinted 
at. Perhaps this uncertainty was the cause why Dr. Farr 
so carefully ignored cables, whilst discussing pretty com- 
pletely land lines. His opinion is, that the Government 
paid too much for the telegraphs. According to the Act, 
each company was to be paid twenty years’ purchase of the 
net profits made during tle year at 30th June, 1868, 
Speaking of ‘the Electric Telegraph Company, he says, 
“The year before the purchase, the Stock Exchange would 
not give more than fourteen years’ purchase for the divi- 
dents, and that price included the anticipated increment 
of dividends.” At the present day, telegraph stock does 
not command thirteen years’ purchase. But, besides the 
direct purchase, there have been collateral payments, many 
of the claims for which have been simply preposterous, yet 
often successful. Some railway companies, like the London, 
Chatham, ’and Dover, were compensated under the 9th 
section of the Act of 1869, and became entitled to not only 
twenty years’ purchase of their net annual receipts, but to 
twenty times the amount of the estimated annual increase. 
How inexplicable that a clause allowing such claims should 
ever have been allowed to become part of the bill ; but it 
was so, and we suffer in pocket for it. 

Considering values of other concerns, Dr. Farr gave a 
detailed history of the New River. For twenty years 
after its completion no dividend was paid to the share- 
holders. A few days ago the daily papers, referring to the 
sale of a part share, estimated that the whole of a King’s 
share is now worth nearly £100,000. The original capital 
was nearly £18,000, Each share represented £250. James 
in the middle of the undertaking found the money to pur- 
chase half the shares; Charles, in his need, sold them. 
The company after 1636 began to receive dividends regu- 
larly. In 1700 the dividend was at the rate of £200a 
share ; in 1800 it had risen to £500, and in 1861 to £850, 
and since then it has increased till the value of a share is 
as above stated. 

Such, then, are some of the peculiar features of com- 

ies. But one will naturally say, it is easy to point out 
ow to get a fair value at a certain date when the dividends 
before and after that date are known, as in the cases dis- 
cussed ; but it isa very different thing to put a value upon 
a new concern in which few or no dividends have been 
paid. Would Dr. Farr have made the same estimate of 
the value of a share in the New River Company ten years 
after its completion as he would in 1700? Of course not ; 
a prospective view is never so correct-as a retrospective 
one, and thus value will still be determined by current 
dividends and the immediate future, without considering 
too closely what time may or may not bring forth. 


THE END OF THE PHILADELPHIA EXHIBITION. 


TuE Centennial Exhibition at Philadelphia was formally 
closed on the 10th inst., with scant ceremony. It was in- 
tended that the event should be signalised by some of 
those displays in which the soul of the American delights; 
but the weather was unpropitious, and torrents of rain 
effectually stopped open-air oratory. The goods contained 
in the buildings are being packed up and sent away, and 
in a few weeks little will remain of the buildings save 
certain portions which will be maintained to serve the 
purpose of a museum, in all probability, although we believe 
that nothing very definite has yet been decided on. As no 
other exhibition of importance will be held until 1878—when, 
all being well on the Continent, whichis doubtful, we are, it 
is said, to have one in Paris—manufacturers are granted a 
short respite, which they may profitably employ in con- 
sidering whether exhibitions are or not desirable things. 
The — of exhibitions is little understood. The 
popular belief is that they are promoted by manufacturers 
and held for their good; but the truth is that manufac- 
turers abhor them. Exhibitions are usually got up to 
flatter national vanity by men who have a great deal to 
gain and nothing to lose by them, or by active and ener- 
getic individuals residing in the cities in which they 
are held, and lacking something to do. There is 
nothing disinterested about any of the promoters of 
an exhibition, except when by chance a believer in 
sweetness, and light, and culture, and peaceful influences, 
and instructive tendencies, is found among them, and such 
an event daily becomes more exceptional. It is obvious, 
however, that the powers which bring about international 
exhibitions could do nothing if the manufacturers positively 
declined, one and all, to exhibit anything. It is true that 
a general refusal of this kind might be regarded as uncour- 
teous. But the same result nll be brought about quite 


as effectively, and in a way perhaps less calculated to hurt 
the feelings of the gentlemen who get up such displays as 
the Centennial, if manufacturers asked for & guarantee of 
indemnity —that is to say, a reasonable security that each 
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would be repaid all the money which he might lose by 
exhibiting. An arrangement of this kind ive new 
vitality to the system, and manufacturers hardly 


object to send their works even to the Antipodes if they 


were certain that the cost of sending them and fetching 
them back, and some other incidental expenses, would be 
repaid. Of course the adoption of this plan would tend to 
prevent exhibitions from being held, use, as a rule, 
exhibitors make losses instead of gains by exhibiting ; but 
this would, we think, be the best Eien in the scheme. 

English and continental exhibitors at Philadelphia can 
now sit down quietly and count the cost. It is true that 
they will not yet know accurately what they will have to 
pay for getting their goods home, but it cannot well be 
more than it cost to get them there. If it should be more, 
then the goods must be very valuable indeed which it will 
he worth while toredeem. When we find that it cost 
about £100 te ¢>+asmall portable engine from England 
to its place in the Centennial—no less than £17 being 
charged for taking it out of a packing-case—it is open to 
doubt whether it can be worth while to bring this engine 
home again at the same outlay. Two hundred pounds 
represent rather a heavy sum with which to saddle an 
8-horse power portable. On the whole, indeed, we venture 
to think that the majority of the foreign exhibitors at 
Philadelphia are exceedingly sorry that they ever went 
there; and some of them will be yet more sorry when 
they find that their choicest devices and most’ exquisite 
designs are reproduced in the States and sent to our 
markets by men who hold, curious as it may seem, that 
while protection is the best thing in the world, free trade 
in the ideas of other men is very nearly as good. 

The history of the Centennial reflects little credit on 
those officially connected with it who are not Englishmen, 
and none at all on the Americans. From first to last 
English exhibitors, at all events, have been incessantly 
harassed by the most vexatious and even insulting 
demands. The sales effected by them were comparatively 
trifling; and it is due to Americans to add that as they 
left nothing undone to render the enterprise commercially 
disappointing to every one, they have been completely 
successful. The despicable squabbles between the digni- 
taries of Philadelphia and the Exhibition authorities put 
all right-thinking Americans—and they are not few—to 
the blush. We could afford to pass over these petty 
disagreements with a smile if they had been isolated in 
their effects. But the want of dignity and liberal feeling 
which they indicated pervaded every department of the 
show; and it follows that large as the Centennial was, it 
will always have the reputation of being the smallest and 
meanest exhibition ever held. From first to last there 
was manifested by the Americans a total absence of 
generous feeling, not only toward strangers, but amongst 
themselves. Of course, there were honourable exceptions, 
but the actions of some men whom we could name—- 


representatives of well-known firms—only render the rest 


of the picture darker by contrast. In certain cases judges 
were unable to hold competitive trials. So bad was the 
feeling among rival patentees, that they knew it would be 
simply impossible to carry out a competition which would 
be pronounced fair by any one but the prize winners; and 
few men have the courage to incur the torrent of abuse 
which would in any case have been poured on the judges 
by a corrupt press. The protection system was worked in 
a way so oppressive and insulting that at last the exhibi- 
tors, provoked beyond endurance, turned at bay on their 
hospitable entertainers, and declared that unless a change 
was made for the better they would cover up their cases 
and bring the show to an untimely end. Of the extortion 
and rapacity of the good people of Philadelphia, it is 
enough to say that even the American press denounced it 
at last as scandalous. We have not said one word indeed 
connected with this dead exhibition which cannot be fully 
confirmed from the admissions of American newspaper 
writers. 

If it could be shown that any great advantage was 
gained in return for all the trouble taken by exhibitors at 
Philadelphia we should have some consolation; but we 
cannot indicate a single benefit reaped by the world in 
general, During the last month or so enormous crowds 
visited the Exhibition, and the movement of the people, 
no doubt, proved of service to American railway companies, 
and it is said that trade has been stimulated. Perhaps so. 
If the present condition of trade in the States is to be re- 
garded as the result of the Centennial, then all we can say 
is that without the Centennial it must have been so bad as 
to have almost expired altogether. But suppose that we 
admit that it has done Philadelphia and the railways good ; 
what then? Is this all the advantage that can be reaped 
from the glorious Centennial? What has become of the 
instruction the world was to receive? Where are the thou- 
sands of new ideas—American, and therefore very good— 
which the Centennial was to impart? We fear that, when 
men sit down soberly and add up their new ideas, and put 
their mental acquisitions together, they will find them very 
few indeed. The American press is to all intents and 
purposes silent on the subject; the technical journals one 
and all have practically ignored the contents of the Exhibition. 
At least a hundred times more has been written and pub- 
lished in this country about it than has found its way into 
type in the States. Let our readers run over the pages of 
this journal for the last six months and see for themselves 
how much that was new and good could be found in the 
machinery hall by our correspondent. The truth is that 
the display was in no way commeusurate with the profes- 
sions made cuncerning the intentions of the American 
people. It was impossible under the circumstances that 
something good should not be exhibited at Philadelphia; 
but the number of things good and new shown by America, 
or England, or France, was excessively small, while those sent 
by Germany only served to cover that country with disgrace. 
Of unusually fine machinery none was exhibited. The 
best American engineering firms sent nothing to Philadel- 
phia, and the result was that the American department, 
as a whole, represented just what we should expect to find 
in a country not yet very far advanced in the art of con- 
struction, Of course science and skill of Americans 





are capable of much better things than these, but the Cen- 
tennial did not convey this information. As for depart- 
ments of manufacturing industry other than engineering, 
the series of letters from our correspondent, now appearin, 
in our pages, will enable our readers to form their own 
opinions. : 

The most gratifying feature about the Centennial is the 
fact that the American press is not very rabid in its 
favour ; when the bill comes to be paid, and fresh scandals 
crop up, we shall find that the gentlemen who write lead- 
ing articles in the States do well to moderate their zeal. 
The fact that American a 1 do not, with few 
exceptions, regard the Centennial as an astounding success, 
leads us to hope that they may in time come to see that it 
has not been a success at all, and thus, even on the other 
side of the Atlantic, we may yet have public opinion 
stating in authoritative terms that there must be no more 
international exhibitions for a century. It is encouraging 
to find that, according to the latest reports from the Con- 
tinent, Germany has flatly refused to exhibit at Paris in 
1878, and that the apathy of manufacturers generally is so 

t that the idea of holding an exhibition in Paris has 
ion abandoned for the present. 





THE SPEZIA EXPERIMENTS. 

WE understand that Mr. Nathaniel Barnaby, C.B., Director of 
Naval Construction to the Royal Navy, is about to proceed to 
Spezia to examine the results of the recent experiments with 
the 100-ton Armstrong gun, upon the iron and steel plated 
targets, as it is felt by the authorities that it may be desirable 
for us to adopt steel, instead of iron, for our armour plating, and 
there is even some talk of replacing the iron armour plates of 
the Inflexible with steel, if Mr. Barnaby should report as 
favourably concerning that material as the accounts already 
received non-officially lead the Admiralty to expect. The 
enormous and startling improvements both in artillery and armour 
plating, which are daily being made, most conclusively, we 
think, show the wisdom of the policy which has been adopted 
in our navy, and which we have consistently upheld, viz., that 
we should advance by slow degrees, and when we think we have 
got the type of the fighting line of-battle-ship to build only one 
or two experimental vessels, instead of a large fleet, as we may 
be certain that before the year is out some fresh improvement is 
sure to be made which will necessitate a new design. The 
Inflexible has been built to carry four 81-ton guns, and already 
the construction of a 160-ton gun, the size of which would prevent 
its being carried in the turrets of the Inflexible, is talked of. 
We are pleased that Mr. Barnaby is going to Spezia, but we 
doubt that steel is better than iron. 


ENGLISH AND AMERICAN LOCOMOTIVES, 

Ir has already been announced in our pages that the Midland 
Railway Company have entered into contracts for the purchase 
of twenty passenger locomotives, at a cost ef £2500 each. The 
Railway Age, an influential American contemporary, commenting 
on this statement, says:—“ American locomotive builders would 
be glad to furnish a good class of engines for 8000 dollars to 
9000 dollars each, and we presume would build as good ones as 
those required by the Midland for less than 12,000 dollars. They 
are already sending their locomotives to several foreign coun- 
tries. Perhaps England will become a customer also.” This is 
an assertion which deserves attention. In this country it would 
be impossible to obtain engines at all comparable with those used 
on the Midland Railway for £1800; but it is a noteworthy fact 
that this has been said to be the cost of Mr. Webb’s latest loco- 
motives built at Crewe. We do not vouch for the accuracy of 
the statement. It appears to be proved that American locomo- 
tives are cheaper than English locomotives, and that they do as 
much work in their way, and do it as well; but the working condi- 
tions are so various that there is nothing certain on the subject. 
We wish some one of our great railway companies would buy 
an American locomotive, and try for themselves whether there 
really is anything peculiarly advantageous in a much-vaunted 
system of construction. If there is, we fancy as good locomo- 
tives could be built on American patterns at this side as on the 
other side of the Atlantic. If there is not, then a good deal of 
boasting would probably be silenced, at least for a time. 


BOILER MAKERS’ PRICES. 

Aw interesting example of the: difficulties encountered by 
steam users in purchasing boilers is afforded by the recent 
experience of the Ely local board. On the 20th October the 
board advertised in our columns for tenders for “a single flue 
flat-ended Cornish boiler, 22ft. long by 5ft. in diameter, with flue 
2ft. 9in. diameter, and fitted with six Galloway tubes, and made 
of the best Staffordshire boiler plate ; steam dome 3ft. high and 
2ft. 3in. diameter, with dome top. Barrel and fiue plates {,in., 
end plates ;%in. thick, 2}in. lap, in. rivets spaced 2}in.; fur- 
nace plate Low Moor, 7ft. long and #in. circumference of flue.” 
Proper stays were specified, also furnace mountings. To this 
advertisement no fewer than thirty replies were obtained. 
The Ely local board have forwarded to us the following list of 
names and amount of tenders :— Messrs. Armitage and Ruston, 
£275; Mr. G. E. Webster, £265 ; Mr. Henry Porter, jun., 
£240; Messrs. Brown and Co., £235; Mr. Joseph Bernays, 
£232 ; Mr. C. T. Stephenson, £230 ; General Engine and Boiler 
Company, £220; Messra. A. Verey and Co., £218; Messrs. 
Gimson and Co., £210; Messrs. Seekings and Elloy, £208 ; 
Messrs. Cox and Co., £204; Mr. J. L. Headly, £204; Messrs. 
Adamson and Co., £200; Messrs. Neville Brothers, £195; 
Mr. C. L. Hett, £195; Messrs. Tinker and Shenton, £190; 
Messrs. Sherwell and Co., £186 10s.; Messrs. Jones and Son, 
£185 ; Messrs. Cowen and Co., £180; Mr. W. T. Coleman, 
£180; Messrs. Marshall and Co., £180; Messrs. Ingham, 
Copley, and Co., £178; Mr. A. Dodman, £175 ; Messrs. Abbott 
and Co., £175 ; Oldham Boiler C/mpany, £170; Messrs. Swift 
and Co., £165; Mr. W. Mason (accepted), £164 10s.; Mr. 
John. Walley, £160; Messrs. Hannah and Co., £157; and 
Mr. Thomas Sheppard, £135 10s, Under such conditions, it is 
obviously extremely difficult for a body of men having no 
technical knowledge to say who charged too much and who 
charged too little. After we have made every allowance for 
difference of locality, the discrepancy which is apparent in these 
tenders is so great, that it is evident that price is no criterion 
of the value of a boiler. Certain other deductions, of not less 
interest, we leave our readers to draw for themselves. 


THE SAFETY VALVES OF PORTABLE ENGINES. 

Mr, LavincToN FLETCHER is usually so impartial and intelli- 
gent in his reports on boiler explosions, that we read with no 
small astonishment the following p: ph in the report 
which he laid before the last meeting of the Manchester Steam 
Users’ Association, held on the 9th inst :—‘One of the explo- 
sions to which I have to call the committee's attention on the 
present occasion is of interest as illustrating the great neglect 
that is prevalent as a rule with the makers of portable boilers 


in the equipment of such boilers with safety valves, and to 
which attention has been previously called. As portable boi 
are very generally placed in the hands of those who are 
the average in mechanical skill, frequently being under 
charge of agricultural labourers, so important a fitting as 
safety valve should be of a construction least liable to 
tampered with. Instead of this, however, the safety valves wi! 
which portable boilers are mounted are as a rule inferior to 
those adopted on stationary, marine, or locomotive boilers. 
They are so arranged that an extra turn of the thumb screw on 
the spindle of the spring balance with which the valve is 
loaded, frequently suffices to lock the safety valve fast and 
render it perfectly useless, thus bolting up the pressure and 
leading to the bursting of the boiler.” If Mr. Fletcher’s expe- 
rience with portable engines were not exceedingly limited, he 
could hardly have written a paragraph containing statements so 
erroneous and so unfair to the makers of this class of machinery. 
As a rule such engines are fitted with two safety valves ; 
one locked up, the other supplied with a spring balance, and no 
pains are spared to make these valves efficient in the full sense 
of the term. The explanation of Mr. Fletcher's strictures is to 
be found, no doubt, in the circumstance that his experience 
lies with old, worn-out, and defective portable boilers which 
unfavourably impress him. An East-end policeman does not 
entertain a very high opinion of human uature, and for much 
the same reason Mr. Fletcher finds little that is good in portable 
engines. We can assure him, nevertheless, that it is most 
unfair to blame the makers of these engines for defects resulting 
from the ignorance or carelessne+s of the attendants. Instances 
are not unknown in which the ferule has been cut off a spring 
balance spindle, on purpose to permit it to be screwed further 
than the legitimate point. The only method of baffling an 
attendant who insists on risking his life lies in the use of a 
locked valve, and this, as we know well, is always provided by 
the maker, when the purchaser is willing to pay a very small 
sum for it as an “ extra.” 


set eft 


THE LABOUR MARKET ABROAD. 

THERE was a time when employers were ever and again 
threatened with an exodus of their workpeople, if they would 
not concede their demands. In the prosecution of this threat 
union funds were at one time spent somewhat freely. We have 
knowledge of this in connection with the iron trade ;. but the 
ill reports which ironworkers usually sent home of their altered 
condition in the good land, and the early return of most of them, 
soon put a stop to the spending of money in this fashion ; and 
we now hear but little of emigration whenever disputes crop up 
affecting the mechanical industries. Of this there should be no 
surprise, when it is remembered that from the United States, 
which had at one time the reputation of being the Paradise of 
labour, there have, in the past two years, been more return 
emigrants of the artisan class than was ever known; hardly a 
Transatlantic steamer has arrived in Liverpool during that 
time, which has not brought numerous passengers of this sort. 
Lately, however, it has been the fashion with a certain order of 
people to recommend the British working man to make a home 
for himself and his family, not on the other side of the Atlantic, 
but at the Antipodes, where he would still remain a subject of 
the Sovereign of the British Empire. The progress which alike 
New Zealand and Australia had made in civilisation was declared 
to leave room there for handicraftsmen and artisans as well as 
mere diggers and delvers. It is not sufficiently known that in 
following this advice many a skilled workman who was doing 
fairly well in England has made a mistake which he would now 
only too gladly retrieve if he had the power; but he is unable. 
Unhappily his family suffer with him. The Manchester Daily 
Courier recently contained a letter from one of these people. 
He is a fitter, who, he says, was “tempted to wreck his 
little home and leave steady employment,” to emigrate to New 
Zealand ; whence, under date “Dunedin, August, 1876,” he 
wrote his letter. When upon arriving out.he told the immigra- 
tion agent his trade, he was told that “the colony did not and 
would not require that species of artisan for some time ; that 
there were far too many of his class out there.” By and by 
the fitter got employment at the pick and shovel, and found 
that the majority of those who worked with him were artisans 
and mechanics, including fitters and smiths. His wages are 7s, 
a day ; but taking the average of days upon which it is possible 
to work, a man, he says, “is lucky if he gets four days a week.” 
“ There are odd jobs,” he adds, “ at the steamboats, but there is 
such a rush that one fancies himself in the middle of the cotton 
famine, to see the hungry faces after them. It is pitiful,” he 
continues, “in a smail place like this, to see the number of 
unemployed, yet from what I have seen and heard it is the 
busiest place in New Zealand.” A sorrowful picture is here 
graphically sketched. It should not be sketched in vain. Our 
fitters and the rest would do well to learn the lesson that it 
teaches. 

THE YORKSHIRE COAL-FIELD. 

Ar no previous period has there been anything like the deve- 
lopment of our chief coal-fields which is now in progress. In 
every part of the country new sinkings are being conducted, 
many of them on a very large scale. In Durham and Northum- 
berland, in Derbyshire, Staffordshire, and Warwickshire, not to 
lose sight of South Wales, capital is being sunk in colliery enter- 
prises to a very large extent. But in all probability the progress 
which is being made elsewhere is in all respects inferior to that 
exhibited in South Yorkshire. In that already busy district 
there were not fewer than 111 new collieries in various stages of 
advancement last year. Of that total there were thirty-one 
in the Leeds district, six in Bradford, twelve in Halifax, four- 
teen in Wakefield, seventeen in Sheffield, seven in Rotherham, 
three in Pontefract, and eleven in Huddersfield. At many of 
these new undertakings the work of coal-getting has new been 
commenced, so that the output of the field is being rapidly 
augmented. At the Mitchell’s Main the daily quantity will 
reach 1000 tons; at the Wharncliffe Carlton, 1200 tons; 
at Corton Wood, 1400 tons; at the Barrow Wors- 
borough pits, 1200 tons; at Rockingham, 800 tons; at 
Hoyland Silkstone, 800 tons; at Wath Main, 1000 tons; 
at Shire Oaks new sinkings, 1000 tons; and at many other 
new collieries, tonnage ranging from 800 tons to 1000 tons per 
diem. It needs no elaborate arguments to show that with this 
enormous augmentation of the producing powers of the locality 
there will necessarily be a great growth of competition, a state 
of things which will in all probability benefit all classes of 
consumers. Looking at these important works from an 
engineering point of view, it may be said that at many of the 
new pits enormous quantities of water are being met with. At 
the Wath Main, for instance, several million gallons daily are 
pumped, at Mitchell’s Main 4,000,000 gallons are met with, and 
at the New Fitzwilliam Colliery, near Hemsworth, the quan- 
tity reaches 35,000 gallons hourly. It may also be stated that 
the old-fashioned “cupola furnace” for ventilating purposes 
has deservedly fallen into desuetude, its place at all the new 
pits being taken by the fan system, which is certainly safer, 





eleaner, and more efficacious. 
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SOCIETY OF ENGINEERS. 
November 6th, 1876. 

Tue following paper “‘ On the Conversion of Peat into Fuel and 
Chacedal © wan teed ey Ble Charles E. Hall :— 

For the purpose of this paper the author does not consider it is 
necessary to enter into any lengthened uisition on the origin of 
peat, its growth, or the causes which have to its deposit in this 
and other countries; nor does he consider it comes within his pro- 
vince to deal with the development of the several processes which 
have been pro for its treatment in order to render it a market- 
able commodity. His object is rather to direct attention to an 
improved system of treatment, whereby some important results are 
secured, rendering its application more valuable, especially in the 
iron manufacture, and giving promise of a better commercial 
— than any system of treatment previously known to the 
author. 

It is with some reluctance that the author ventures upon a 
subject which in this country has hitherto been fraught with much 
disappointment and pecuniary loss, Toa —- of engineers, how- 
ever, the matter is one of deep interest, and its discussion, the 
author erm may lead to a rape org of its true value. The 
author’s object in bringing the subject before the members is to 
afford what new information he has been able to gather on the 
subject during the last two years of working, to give a definite idea 
of the cost of production, and its value and application. 

Peat is a soft, spongy substance, the result of stagnant waters or 
moist atmospheres, from the constant growth and decay of vege- 
table matter, becomjng denser and more valuable by age. It con- 
tains, under the most favourable circumstances, a very large 
amount of water, varying from 75 to 85 per cent, of its total 
weight. It is composed principally of mosses and other — 
plants in various stages of decomposition; according to Dr. o 
the genus sphagnum is the principal plant composing peat formia- 
tions, and, from the fact that this plant alone is capable of taking 
up and holding in suspension as much as 200 times its own weight 
of water, one can easily see how it developes the growth of peat 
deposits. That such should be so heavily saturated with moisture 
is accounted for by the presence of innumerable air vessels and 

tubes, which enable the peat to hold a mixture of air and water in 
hygroscopic suspension, combining to render it extremely elastic, 
incompressible to any useful extent, and very difficult of treatment. 

Any system of mechanical compression on raw peat must fail, 
for two reasons evident from the very nature of its composition. 
(1) The water and air cannot be liberated by it, but the mass 
may be more or less compacted by giving density to the outside. 
(2) The locking up of the water and air in the interior, and 
casing it with an impervious coat, greatly delays the operation of 
drying, to which may be added the great expenditure of power for 
a given result as compared with the system of condensation with- 
out compression. 

This is almost the root of the matter, and the author is not 
aware that a machine has ever been designed which gets rid of the 
difficulty at the outset. The deeper the bog the older its formation, 
and consequent decomposition, and the less resistance does it offer 
to treatment and drying, whilst its value is proportionately in- 
creased. This is owing to condensation or concentration by natural 
means. It is the closer contact of each particle, aided by decompo- 
sition, that produces a material which parts with its moisture 


of pe: These are : (1) That in which the peat is macerated 
ond pained snd waar 24 to it. (2) That in which the peat is 
dried and pulverised ; and afterwards pressed into blocks by direct 
; and (3) That in which the peat is subjected to maceratioa, 
*oechad, deliveting tia: Mosin, & f ithout haat: ashy 

t er, de rg jocks, but without com: mM, 80 
ae’ be ready for use after . Those processes which deal 
with peat by direct pressure, without previous treatment, have 
failed, and probably always will fail. 

The first process referred te is more especially applicable where 
the peat requires ing to free it from the Pegs of earth 
matter; but it is dou , in this country at least, whether su 
peat is worth treating. 

The next system, known as Exter’s, and in operation at ee a 
moor, and at Kolbermoor, in Bavaria, principally producing fue 
for railways, is to slice the peat in thin layers, leaving it in the 
best condition for air drying, after which the loose peat mould is 
subjected to a further drying by artificial heat before it reaches the 
compressing machine. It is pressed into blocks or cakes while 
still warm, and makes a good fuel; but at a heavy cost. It weighs 
about 70 Ib. per cubic foot, andis ready for use immediately after 
being pressed. : 

Results have proved the third m of treatment to be the 
most economical, and it is the most largely employed ; whilst it is 
applicable to a greater variety of peats than the two gromsing 
systems. As a mere question of economy of production, however, 
and regardless of any other consideration, experience has shown 
that the well-known hand process stands unequalled. The cost of 
fuel, and also charcoal, for agricultural and sani operations is 
given in Tables Nos. 2 and 3.* These tables show the total cost of 
producing such fuel on the system explained to be 3s, 7d. ton, 
and the cost of further conversion into charcoal to be Ys, 34d. 
per ton, to which must be added, for particular purposes, the cost 
of grinding, bringing the total cost of ground charcoal to 27s, 34d. 
per ton. A careful examination of the almost arithmetical 
[aoe granted in price which the production of a ton of good oa peat 

el assumes as it advances through each operation, and the 
arithmetical division or diminution, so to speak, which the original 

ulk undergoes before it is ‘aa A for the market, is sufficient to 
show that peat is not the Eldorado of wealth which it has been so 
often deemed to be. 

In 1873, Mr. C. E. Bainbridge, of Middleton Teesdale, found it 
nec , from the high price of coal and the cost of carriage to 
the leud mines in that district, to utilise the immense tracts of 
= which lay on the Fells. Since then the peat works of the 

mdon Lead Company have been in successful operation, The 
author assi: Mr. a in laying out these works. The 
machinery first adopted was the latest development of the third 
system of treatment referred to bythe author. It is that designed 
and manufactured by Messrs. Clayton, Son, and Howlett, and 
combines a pugging and mincing action. Theoretically it has 
reached the req standard nearer than any machine with which 
the author is acquainted ; but the practical working of it during a 

eriod of two and a-half years developed many defects and 
imperfections in it. At the same time it embodies a complication 
of machinery which is both unnecessary and undesirable. This led 
the author and Mr. Bainbridge to design and patent the machinery 
to be presently described, and which secures the economical and 





freely, shrinks rapidly and closely, and becomes very dense. 


effectual treatment of — ina simple manner. 
The London Lead Company’s peat works are situated about 


TABLE No. 1.—Composition of Peat. 


U.tiMate ELEMENTS OF PEaT. 





























Description and locality. Carbon. | Hydrogen. | Oxygen. Nitrogen. | Authority. Products of the distillation of peat. 
Surface peat—Phillipstown* .. .. | 58°694 6°971 82°883 1°4514 | Drs. Kane and Sullivan, re- | Potassa. 
Dense peat o ” «+ ae | 60°476 6°097 82°546 *8806 ported in the Dublin | Soda. 
Surface peat—Bog of Allen .. .. | 59°920 6°614 82°207 1°2588 Journal of Industrial | Lime. 
Dense peat ae on os se) ae 5°771 $2°400 “8070 Progress. Magnesia. 
Surface peat—Twickneim.. .. .. | 60°102 6°723 $1°288 1°8866 Alumina. 
* Shannon .. .. .. | 60°018 » 5°875 $3°152 *9545 Sesquioxide of iron. 
Dense peat - co co co | G1°R47 5°616 31°446 1°6904 Phosphoric acid, sulphuric acid, 
hydrochloric acid. 
Various samples of dried peat.. .. | 60°0 6°0 83°0 10 Regnault, Mulder, Kane, | Silica, in pounds d posabl 
Sullivan, Ronalds. by acids. 
Peat from Westmeath .. .. .. | 61°040 6°670 30°470 - sas silicates undecomposable 
acids. 
i Clare .. os oc oc oc | 86°60 6°330 84°480 Kane, Ronalds, Carbonic acid. 
4 TESTO on = ce ce 0s.) SAO 6°850 89°550 Woskressensky, Sulphate of ammonia. 
7. TWO cc. ce os co te | St 5°655 28°949 3°067 Acetate of lime. 
as Toei. os ce oe ce | OOD | OOM 29°669 —-2°509 Pyroxylic spirit. 
a TOME ec ce te ee | Seen | 5°502 28°414 1715 Naphtha, 
* Eastern Russia.. .. .. | 39°084 8°788 Heavy and fixed oils, paraffine, &c. 
Average quality of peat .. .. .. “464 | “048 _ 
Condensed peat .. .. «2 oe oF | 47°2 | 49 22°9 Professor Johnson, 








* Samples dried previous to analyses at 220 deg. Fah. 
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Tbs. of water at | Ibs. of water at 
Wes 212 be i 212 be ay 
Samples of dense peat. Specific gravity.| 0, a i. Yael to — Authority. 
per lb. of peat | per cub. ft. of 
consumed, dense peat. 

Locality : Professor Galluway. 
Mountrath—Dense peat No.1 .. 0°637 89°81 6°05 240°87 No. 1 light upper fibrous portion of bog. 
Queen’s County ,, No.2 .. 1°000 62°50 5°50 843°75 No, 2 from middle of bog. 

” ” » NaS « 1178 73°31 6°33 464°07 No. 8 from lower part of bog. 
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Peat AND CHARCOAL. 












































Peat. Peat charcoal. 
Ibs. water Ibs. water | 
pa a heated from yore y heated from 
District. reduced’ | godeg. to | Authority. District. 22 dee. to | Authority. 
per Ib. of | 949 deg. by per Ib. of | 19 deg. by 
peat. 11 Ib. of peat. pest. 1/1 1b, of peat. 
Peat from Troyes.. .. .. 8°0 18°1 Berthier. 
on RS ee ee 12°38 27°9 aa Peat charceal from the Seine.. 17°T 40°6 Berthier. 
a Passy .. 13°0 29°2 pe pe ” Ham.. .. 18°4 41°7 & 
” Framont eek he ee 15°4 84°9 ve ” ” Essone .. 22°4 50°7 es 
aa ere ae ee 15°3 84°6 “ o = Framont .. 26°0 58°9 ve 
Konigsbrunn .. .. 14°3 82°4 . : 
» Beget Alem i... 5.-| a9 62°7 Griffiths. 
* Of Alle 2. ce oo 25°0 56°6 
Among 24 kinds from the Hartz 
Mountains the worst gave .. 11°9 26°9 Winkler. 
The best gave ee o 18°8 42°6 oo 
Total heat in 1b. peat ; air used for combustion :— 
In Ibs. In cubic feet. 
Peat artificially dried . oe ee 


Peat, ordinary state, containing 20 per cent. moisture. 


.. 8786 units .. .. 15°376 .. .. 202 
" 7151 units .. .. 124 .... 163 } Box “On Heat.” 








Table No. 1 above gives the values, compositions, and other 
data of various peats, also their comparative calorific duty, 
which will indicate the importance of a judicious selection of bog. 
Peat, indeed, is a widely variable fuel, and what is true of one 
oe is quite untrue of another. Each deposit, and, in- 

eed, various sections of it, are sometimes greatly different; and, 
as there exists as much as 100 per cent. difference in its value for 
carbon, which should be regarded as the product regulating its com- 
mercial value, irrespective of those by-products which have been 
the ruin of many speculations, the importance of proving the value 
of a bog by nad experiment before erbarking capital in it can- 
not be over-estimated, 


There are three general systems for the mechanical manufacture 


1700ft. above the level of the sea, at Little Eggleshope, and at the 
lower extremity of the peat bog; so that the crude material is run 
down a short incline and ti direct into the machine. The 
labour cost per ton has been 5s, 6d., but this item will be propor- 
tionately decreased as the output is increased ; and so with the 
item of interest on the capital expended, which is rather and 
could be materially lowered by an increased productio which 
the works are capable. The amount of moisture in the peat is 
from 75 to 80 per cent., as shown by results, which give one ton of 
dry fuel for every four tons of crude material. Every ton of 
charcoal made from condensed, but not thoroughly air. peat 








* We have not juced Mr. Hall's tables ae their substance is given 
1p his paper.—Ep. 





contair say 50 per cent. of moisture, costs about 25s., and 
requiries four to five tons of such material. It should be 
per igg however, that it is a => carbon as av Irish 

although good as a gas producer, the gas approaching in 
Riuminating power to Newcastle coal. The operations which make 
up its first coat are : the top, which is used as fuel for the 
engine and carbonisers to a extent ; digging and loading the 
trucks ; conveying tlie same to the machine by tramways; treat- 
ment therein and removal therefrom ; its disposition in the drying 
sheds ; the labour in turning it over, and its final removal to the 
store. The author believes that every item of superfluous labour 
has been eliminated from this calculation, which is upon the 
working at Middleton, where advantage is taken of the different 
levels. One process follows up another in one unbroken series 
until the material is ready for use. The store is situate immedi- 
ately under the drying sheds, being open on the two sides, and the 
floor trellised at the top so as to give a free current of air and 
perfect ventilation. 

There are six sheds, 15ft. of roof, making a total width of 
100ft. open from side to side, inclusive of gutter spaces. These 
sheds are 200ft. long, covering an area of 20,000 uare feet. The 
sheds are filled with racks, placed across the sheds back to back, 
ag 4 thway between. There are twenty racks of six tiers 
high, holding 672 trays each, or a total of 13,440 trays. A tray of 
wet peat weighs 56 lb., and a tray of dry peat rr Ib., giving an 
or of 75 per cent., whilst the remaining fuel may be still 
said to hold 20 per cent. of moisture. The material is dug out 
higher up the Fell, and brought by an incline a distance of 100 
yards in ordinary contractors’ “ipping trucks, the squeezing trucks 
originally gs being useless for peat containing not more than 
80 per cent. of moisture. a 

here is another question which tells seriously against the cheap 
production of peat fuel, and that is the short season available in 
this country for drying. This is generally from the lst May until 
towards the end of September, and in favourable years tow: 
the middle of October—say six months. The whole interest for 
twelve months, besides depreciation, has to be charged on to the 
six months’ working. The adoption of shedding is not without its 
defects, for the beapey. at Middleton has proved that the peat 
stored in the racks to the outside of the sheds, and to the wind- 
ward, dries in much less time than the bulk of the peat stored in 
the centre. The author believes, therefore, that sheds should be 
independent of each other—ranged in lines, but with distinct roofs— 
so as to secure a good circulation for the air. In dry weather sheds 
area mistake, The chief advantage arising from the use of shedding 
is that the labour in piling and stowing away the peat is concen- 
trated and reduced to a minimum, and is therefore cheaper ; but 
against this item should be put the interest and depreciation of 
£1000 at 10 per cent. on the output. If sheds are adopted, then 
provision should be made for conveying the air by channels under- 
neath, such air being caused to travel over heated pipes or flues, insuch 
manner as to dry it, increase its temperature, cod come draughts, 
But as the heat to do this, in- the first instance, must be obtained 
at a considerable cost for fuel, it is objectionable; unless it is 
obtained in the manner the author will explain, and which has 
been provided for, though not yet carried out, at Middleton. 
That consists in the conversion of a considerable portion of the 
fuel into charcoal, the waste heat resulting from the process being 
conducted through flues under the sheds to a chimney stack, the 
air being distributed at various points. Experience has shown that 
warm currents of air, with a temperature of from 80 deg. to 
90 deg. Fah., freely circulated, is the most effective medium for 
absorbing moisture from peat. Bearing in mind that peat must be 
dried where it is grown, and the two results requiring two directly 
opposite conditions, it is a mistake to erect extensive shedding. 

. Bainbridge has found it preferable, after a short exposure in 
the sheds where a skin is formed, to turn the peat out in the open, 
and so complete the process. The whole system of sheds, working 
and construction, has received much modification since the machine 
and plans were received from Messrs. Clayton and Co.; and in 
dealing with peat the author has come to the conclusion that the 
less tearing and manipulation given to it, the better will the pro- 
duct be, so long as the process has been effectual. 

One of the objections at Middleton to the Clayton machine was 
that it damaged the peat, the process being too long. In the 
machine em | the author, the duration of the process is con- 
siderably shortened, the cutting action greatly improved and 
simplified. Another objection which it has been attempted to 
pe ods is that when the peat was at all fibrous and strong it was 
lashed on to the fixed knives of the Clayton machine, which soon 
became so clogged that no useful result was obtained ; indeed, the 
treatment of peat in an enclosed barrel is very difficult. The 
internal, or skin resistance of the tubo, being less than the 
internal resistance of the peat, the balling up of the propellin 
apparatus is the consequence, whilst when too much artificia 
resistance is afforded, a corresponding amount of slip is the result, 
and this appears to be frequently the case in the Clayton machine, 
From the fibrous nature of peat, especially such as is found in 
England, and the difficulty of extracting its moisture, the author 
concludes, that but two operations, and those of as short a duration 
as ae en are required. The first is the pugging or mixing and 
co ecting ore the second is the cutting or bleeding process, 
after which it is delivered with the air discharged, and the water 
mechanically combined with the solid matter, permitting free 
evaporation. 

e question of the drying of mechanically versus hand-prepared 
peat has often been debated; and it is asserted, with some show of 
reason, that the hand-worked peat has the advantage in point of 
time. The author admits that this is true with re to the 
mechanical systems mostly in use, for any machine which merely 
kneads or mixes up the crude materials, such as pug mills, &c., 
merely liberate the loose or surface moisture, imprisoning by far 
the greater portion of hygroscopic water within an impervious skin, 
and rendering its exit far more difficult. According to the author’s 
system of treatment, the presence of air and water in the numerous 
arteries and vessels is meee ap and the complete separation and 
disintegration of every particle and fibre is secured, the continuity 
of each fibre and vessel is destroyed, and the constituent parts are 
placed in new positions. The cutting, which is done quickly and at 
one operation, bare wap, | bleeds the moisture out, liberates the 
air, and immediately condenses the mass without pressure, leaving 
it uniformly saturated with free moisture ; in which casea less time 
is required for drying; it is dried more p mepape and the fuel is 
concentrated to its utmost extent, presenting a so id coherent mass, 
suitable for any purpose. 

Fig. 1 is a sectional elevation of a machine constructed according 
to the design of the author and Mr. Bainbridge. Fig. 2 shows 
the mouthpiece P, when it is desired to letthe delivery be end- 
wise, instead of at right angles. Referring to the engraving, 
it will be seen that the machine consists of a cylindrical casing or 
barrel B, about 1ft. Sin. in diameter, and 4ft. long, with feed 
hopper A at one end. Through the centre of this barrel work two 
r) on the same axis, and marked respectively I and ©, having 
thrust bearing at each end of the machine. The high speed cutter 
shaft I works through the hollow or pug shaft C, and turns in the 
same direction. ‘The pug shaft C is of octagonal form outside, and 
upon it are placed screw-like blades, which pass between projections 
attached to the casing. The outer shaft C takes its bearing in the 
diaphragm or _ = F, thro which the peat is forced 
by the blades E. is is seen better in Fig. 3. <A four- 

inged cutter, similar to a chaff cutter D, rotates past these ports, 
being held close up, and cuts off into short lengths the slowly pro- 

Bent agust the four arms or crowbars, When the 
delivery is at tangles, as shown in Fig. 1, the cutter shaft I has 
a oe ee screw-like wiper J in the delivery casing P, and 
with is cast the circular end plate I, which the con- 
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The tra are 3ft. long by 18in. wide, and are propelled forward by 
the fiocing stream of peat. A counterbalanced cutter T, working 
in guides and — by the attendant by hand or foot, enables 
him to cut the bricks of into any length;,this dispenses with 
the wire cutting frame of Messrs. Clayton. The speed of the cutter 
shaft 1 is 110 revolutions per minute, whilst the pugging shaft C is 
11 per minute, and these motions are effected by differential gear 


and waste peat is the fuel pri ly used, and for which the grate 
surface is necessarily large. only condition necessary to its 

working is that it shall be well banked up against the fire- 
Bridge to prevent air ing underneath it. The amount of heat 
can be nicely regulated, and the whole is under perfect control, 
whilst the process in each chamber can be hast or retarded at 
will, or any one chamber can be worked without the others. The 
whole of the heat given off from the fuel is utilised at the lowest 
ible cost for labour and wear and tear. 








shown in section at Fig. 1, and in end elevation at Fig. 4. An 
eccentric is formed on the shaft 1, and marked 2; a wheel 3, havin; 
say thirty teeth, is mounted loosely on it. An internal toothed er 
4 is keyed fast to the outer shaft C, and has say thirty-three teeth. 
The throw of the eccentric is such as to cause the pitchlines of the 
two wheels to exactly coincide as the eccentric revolves, but the 
wheel 3 is prevented from turning round by the tail lever Q, to which 
it is firmly secured and held in the bracket R, in which it slides. The 
action of this is to revolve the outer wheel for such revolution of 
the eccentrically mounted pinion, in the proportion of the 
difference of their teeth. It may be termed an internal sun-and- 
planet motion. Motion is given to the belt pulley 5, and trans- 
mitted through a friction strap and drum 6 to the pinion, so that 
the driving can be nicely adjusted to the power required for 
treating the peat; but in the event of any foreign substance being 
present, or undue strain being brought on the machine, it will slip, 
and thereby call attention to it before damage is done. 

Fig. 3 is a vertical cross section of the machine taken behind 
the diaphragm plate, and showing the construction and action 
of the rotary cutter. Fig. 4, shows the end view, and 
illustrates the action of the differential gear, the delivery of 
the condensed peat on to the trays Y, mounted on the trestle X. 
Fig. 5 shows an end view of the delivery orifices L, and the 
counterbalance cutting-off knife T with balance-weight Z. In 
conjunction with the machinery just described, a system of 
carbonisers should be worked, producing as much charcoal as 
possible—in fact, making charcoal the leading object of manufac- 
ture. This will enable the labour employed to be engaged in 
eerie ye production fora longer period in the year and indepen- 

ent of weather, except in the depth of winter. It allows a 
greater number of machines to work in the summer, and affords 
a chance of working to stock without materially increasing 
labour cost. The waste t also from the carbonisers can 
always be employed for raising the temperature and drying the 
currents of air entering the sheds, and thus the process is made 
more continuous. It affords a better scope for the development 
of the utmost powers of the machine, reduces the interest charges 
per ton of fuel made, and reduces the amount of shedding required, 
whilst at all times affording employment to the permanent staff 





which must be engaged on such works, 
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" Another adaptation of this principle of furnace is shown at Figs. 
8 and 9, which illustrate Messrs. Bainbridge and Pinkney’s 
method of fixing a common fire-grate for household purposes, 
intended to use peat economically, but which is suitable for 
any fuel. The Lead ae alone have no less than twenty 
of these on their estate, all of which are working satisfactorily, 
and with a great saving in fuel. A is the fire-grate, C the ash-pit, 
completely closed by a movable plate. The fire-bars have small 
spaces between them for the ash to pass through, but not large 
enough for cinders. A slot is made at B on a level with the fire- 
bars, opening through to the flue B. Behind the fire-back is a 
fire-clay slab, and behind this is a cast iron air-heater D, into which 
air is admitted through the two grates, one at each side, H H; 
this passes upward and is admitted into the room adjoining 
through similar grates. The ordinary flue G is closed by a swin; 

damper E; and the draught, and ee the amount of fuel 
burnt on the grate, is regulated by the damper F, placed at a 
convenient point in the flue G, where it is narrowed in. The 
lower range of fire-bars is closed by a movable plate in the inside, 
and all the air required to support combustion is drawn from the 
top downwards and into the back flue. There are no smoky 
chimneys with these grates, they are also cleanly, and an even 
temperature is maintained in the room with a great economy in 
fuel. They have been applied fully for domestic purposes 
and for public buildings. 

Figs. 10 and 11 illustrate an improved system of conveying 
peat from the machine to the different parts of the drying 
shed, where it is required to place it, with a great saving 
of labour. The original arrangement of Messrs. Clayton was 
to have a continuous roller tramway the whole length of the 
shed. This was subsequently replaced by’ Mr. Bainbridge’s truck 
system. The labour required under the original plan was four men 
and four boys removing and placing 50 tons of peat perday ; the same 
amount of work is now done by two men and two boys with much 
greater ease. The peat truck is constructed to carry ten trays of 
peat 5 ewt. , each trayful weighing 56 Ib., and measuring 3ft. by 
lft. 6in. The trays C are placed one above another on the angle 
irons B, the weight resting over the main axle and large wheels F, 
and at each end is placed a smaller wheel E, about Gin. off the 
ground, so that the truck can be easily steered and turned round 
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Artificial drying, however, the author does not recommend, 
neither can any plan be adopted by which such heat can be em- | 
ployed with any reasonable chance of success. That a fuel capable 
of evaporating only 44 Ib. of water per pound of material burnt | 
under the most favourable conditions, and in its raw state | 
containing 80 lb. of water to each 100 Ib., should be attempted to | 
be dried at the cost of fuel burnt, would appear absurd. To do this 
18 lb. of fuel would have tobe burnt on the grate for every 20 Ib. | 
of fuel dried. Were this not so, the difference in the quality of | 
air-dried and artificially dried fuel would be a sufficient condem- | 
nation of it. There is a want of firmness of cohesion and density | 
ini'the peat artificially dried, whilst the air-dried peat possesses all | 
the qualities of a good condensed fuel, which is not lost in the 
carbonising process, 

The oufiae will now call attention to a new system of carbonising | 
which is continuous in its operation, and which, whilst embodyit ¢ 
the principles of the system in use at the Lead Company's | 
Works, is a considerable improvement upon it. Figs. 6 and 7 
illustrate this system, which consists of a group of verticil 
chambers or retorts, marked Nos. 1, 2, 3, and 4 in Fig. 7, 
which is a sectional plan taken at various parts. Referring to 
Fig 6, which is a sectional elevation of the apparatus, there 
is one large furnace A which is common to all the chambers, 
the products of combustion from which pass under an inverted 
fire-bridge B, to the central tube of flue 5. The necessary | 
oxygen to consume the required quantity of fuel to keep the | 
temperature above 800 deg. Fah. on the various chambers is 
supplied through hollow fire-bars G, which come to the front, and | 
additional air can be supplied through the ash-pit door F, and 
between the bars if necessary. The air passing through the hollow 
fire-bars is delivered into the air casing D, and from thence at each 
side of the furnace casing it is admitted over the fire by the square 
openings E at a high temperature. It becomes evenly mixed with the | 
escaping gases and hydro-carbons rising unconsumed from the fuel, 
and isdrawn downwards through the incandescent fuel underneath | 
the inverted fire-bridge, and thoroughly converted into carbonic acid | 
atahigh temperature. This is admitted by the dampers H into the | 
annular flues I, havingrectangular openings I, andevenly distributed 
through the chambers and delivered out, having passed through 
the peat into the annular flue J, and thence to the exit flue K, where 
it may be further utilised by passing in horizontal flues under the 
drying sheds to the stack, which will serve for several sets of car- 
bonisers. The carbonising chambers are in sections or rings of cast 
iron bolted together, 6ft. diameter, and of a total internal length 
of 12ft. There is an air space of 3in. all round, and the whole may 
be surmounted by brickwork. A hopper marked 7 surrounds the 
chamber top, and a bell 6 opens and closes it in a similar way to a 
blast furnace. When ‘the hopper is filled with peat the bell is 
lowered and the peat is admitted, but it is immediately closed, the 
lever J, to which it is suspended, having at its other end, attached 
by rods, a sliding damper closing the escape orifice K. By this 
arrangement the admission of free o m is prevented. The 
chamber can be charged at all times, with the sliding door or 








false bottom M below. The finished charcoal is instantly _— 
into the cooling chamber O. It is calculated that the output from 
four chambers would be at the rate of 16 tons per week. The 

i of costs are given in Table 5, The refuse or clearing 








| cost of production with the fuel is is intended to 


in a short space, which is of importance. Two trucks are found 
sufficient when the distance run is not great. 

In Table 4 is given an estimate,- based on the author’s system, 
of the cost of each ton of dry fuel, with an output of 1500 tons 
per season, with the necessary capital and plant. This table shows 
that the total cost of production per ton of air dried fuel is 5s, 6d. 

In Table 5 is shown the cost of converting the peat produced 
by the author’s system into dense charcoal fit for any metallurgical 
operation. Here it will be seen that the total cost per ton of dust 
fuel is 45s. 63d., which is also the cost of producing charcoal 
blacking for foundry purposes. : 

Table 6 shows the actual results of working during five months 
of the season, at the Lead Company’s works, with the author’s 
arrangement. This shows that the cost of the peat manufactured 
at Middleton has been, for labour, 5s.; and for interest, &c., 4s. 


| per ton. The discrepancy in labour cost per ton in this table is 


partly accounted for by the fact that the apparatus is worked five 
days per week only, and the machine never averages an output of 
sixty tons per day of condensed fuel. The peat is manufactured 
ic meet a local demand, principally in the mine shops of the com- 
yany, and the output is not pushed, as is the case of a company 
manufacturing for sale. A heavy capital for shedding greatly 
increases the interest charges for so small an output. The peat 


| fuel burnt under the boilers to produce the above result is included 


in this estimate. The machine employed is one of Messrs. Clayton, 
Son, and Howlett’s. : 

The author will now proceed to show the commercial value of 
manufactured peat, and the uses to which it can be best applied. 


| In deciding this question it is always necessary to meet the 


requirements of the district, comparing first its suitability and 





iron produced, it is needless for the author to say more 

he believes the chief reason for its non-employment is because no 
one has undertaken to supply it of a quality and in quantities that 
can be relied upon. It was extensively tried some twenty years 
4go in various tin-plate works with marked: success, but possibly 
the latest refinements in metallurgical processes, and in the use of 
carbon in its disintegrated or ground state, may furthur develope its 
use. The author has in conjunction with other gentlemen Ey 
down machinery for yreenens this in unite, and has applied it 
with promise of success as a foundry blacking; but the its of 
this paper forbid the introduction of any lengthened account of it. 
Tt can be produced at a cost of £3 per ton, and can easily be sold 
at £5 for such purpose. Its use in the foundry cupola for smelting 
iron—and this has been extensively tried- opens upa wide applica- 
tion for it.. The results of powdered carbon a with the blast 
are sufficiently encouraging to induce a more extended trial. The 
principle of minute division and intimate mixture having been 
recognised by those engaged in studying the economy of production, 
we may hope ere Jong to see the question of dust versus lump fuel 
settled in favour of the former. On this point Mr. Batty, 
who has made a communication to the Philadelphia Polytechnic 


established both at home and abroad in the improved quality of the 
enpo than that 


, SAYS :— 

**(1) Every atom of oxygen immediately it enters the zone of the 
tuyeres, has present an atom of carbon with which to unite, hence 
a more intense reutral flame directly at the zone of fusion ; and as 
the supply of carbon is entirely under the control of the operator, 
the quantity of carbon may be regulated to suit the requirements 
of the case. (2) The iron is made hotter by the intense heat 
attained, and instead of suffering oxidation by passing through 
carbonic acid and free oxygen, it f through carbonic oxide and 
incandescent carbon particles, carbonising itself sufficiently to vd 
ceptibly influence the quality of the castings when cold. (3) The 
slag at this high temperature is limpid, and runs freely down to 
the surface of the iron, the blast having lost its chilling properties. 
(4) Scaffolding is simply impossible. (5) The productive capacity 
of the furnace is notably increased, and incidentally the waste 
metal avoided. By this or therefore, it is not affirming too 
much to say, that good selected scrap should make a better casti 
than pig, for having parted with most of its sulphur, &c., an 
some of its carbon, in the previous melting, it is re-carbonised, but 
neither sulphur nor other mineral impurity is introduced by the fuel 
employed, as would be the case if pulverised coal or slack were 
used ; it should make a cleaner and more reliable casting, smooth 
and close in the grain, having the two desirable properties of 
toughness and softness.” 

Condensed peat may be used for most metallurgical operations in 
which the Siemens gas or other regenerative furnace is used ; and 
asa gas producer, having referer se to the quality made at Middle- 
ton, Mr. Bainbridge states he has used it successfully in the crude 
gas generators, ard also in the production of purified gas by 
apparatus adapted for peat. One of the Lead Company’s smelting 
works is now lighted with gas made from peat. The quality of the 
gas is excellent, and Mr. Porter, of Lincoln, ths engineer of the 
works, when down some time ago, pronounced it to be second to 
none, except oil gas, in illuminating power. The approximate 

uantity of gas produced per ton of peat is from 6000 to 8000 cubic 
eet per ton of fuel, which, taking into consideration the difference 
in the size of the works, agrees with results of experiments made 
at the Commercial Gasworks in London on condensed t, and 
given at Table 7. The value of the charcoal produced is from 
£2 10s. to £3 per ton. 

When used for steam purposes it is desirable to construct 
furnaces specially for its ical combustion, due care being 
taken to secure the proper supply of air, and to utilise the gaseous 
products of the fuel as well as the solid carbon. The principle of 
construction is shown at Fig. 6, in longitudinal section, and 
although not specially designed for the generation of steam, it is 
possible to adapt the principle to boilers of ordinary construction, 

Professor Johnson in his work remarks on the subject of _ 
gas :—“‘ It is essential that well air-dried peat be employed. e 
retorts must be of good conducting material ; therefore, cast iron 
is better than clay. They are made Q form, and must be rela- 
tively larger than those for coal. <A retort 2ft. wide, 1ft. deep, 
and 8ft. to 9ft. long, must receive but 100 lb. of peat at a charge. 
The quantity of gas yielded in a given time is much greater than 
from bituminous coal. From retorts of the size just named, 8000 
to 9090 cubic feet of gas are delivered in'twenty-four hours. The 
exit pipes must therefore be large, not less than from 5in. to 6in., 
and the coolers must be much more effective than is needful for 
coal gas in order to separate from it the tarry matters. The number 
of retorts necessary to furnish a given volume of gas is much less 
than in the manufacture from coal. On the other hand, the 
dimensions of the furnace are considerably greater, because the 
consumption of fuel must be more rapid, in order to supply the 
heat which is carried off by the copious formation of gas. Gas 
may be made from peat at a comparatively low temperature, but 
its illuminating power is then trifling. At a red heat alone can we 
procure gas of a good quality. The chief impurity of peat gas is 
carbonic acid. This amounts to twenty-five or thirty per cent. of 
the gas before purification, andif the peat be insufficiently dried 
it is considerably more. The quantity of slack lime that is con- 
sumed in purifying is therefore greater than is needed for coal gas, 
and is an expensive item in the making of peat gas. Peat gas is 
denser than coal gas, and therefore cannot be burned to advantage 
except from considerably wider orifices than answer for the latter 
and under slight pressure.” The results of some experiments made 
at the Commercial Gasworks, London, with peat, are given in 
Table No. 7. 





TABLE No. 7.—Peat Gas. 
EXPERIMENTS AT THE COMMERCIAL Gasworks, LONDON, ON Prat. 

















To attempt the profitable production of peat fuel for domesti or 
manufacturing purposes in this country, except under such special 


| conditions as exist at Middleton, is a mistake ; good coal being, 


weight for weight, almost double its value, and occupying less 
room. Its true value lies in its conversion into charcoal, and 
by the process described a commodity is produced which has raised 
its value in a far greater ratio than the increased cost of labour, 
and it will now bear the cost of carriage without sensibly interfer- 
ing with its profitable sale. Our supply of wood for charcoal is 
diminishing year by year, whilst the growing wants of increasing 
sanitary, metallurgical, and agricultural operations urgently 
demand a substitute. That substitute is peat charcoal. As a 
filtering agent it is invaluable, as it absorbs and retains all that is 
obnoxious and dangerous to health, and in the treatment of the 
liquid sewage of large towns it would form the base of a valuable 
manure, which would command a good sale ; every grain of char- 
coal becoming a reservoir of moisture containing the ammonia and 
salt, and other attributes of a good manure, and deodorising the 
same. In the author’s opinion its daily use in the stable and other 
buildings where animals are fed and reared, in large manufactories, 
in railway stations, and indeed wherever large numbers of people 
are brought together, it will be a cheap, safe, and valuable sanitary 
agent. a form suitable for such purposes it could easily be 
purchased at from 30s. to 35s. per ton. : ‘ 

By the adoption of the Crampton and other puddling machines 
a fine field is opening up, and as the value of charcoal has been 
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In conclusion, the author would express his firm conviction that 
there is ample room for the profitable utilisation of our peat 
deposits without entering upon a competition with coal. Tosecure 
success, however, the operations connected with its production 
should be conducted upon an extensive scale. It should, in fact, 
become a staple industry in which labour may depend upon 
employment, and the market for a regular supply of peat fuel, 








THE total cash admissions to the Centennial Exposition during 





the month of od was 2,130,991, The cash receipts for the 
month amounted to 948,081 dols, 
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We illustrate above an improved reversible switch-box, 
patented by Messrs. W. S. Hall and Co., of Nuneaton. To those 
who are familiar with this class of work the drawing will require 
but little explanation. The rod which moves the points is con- 
nected with the lever of the switch, either directly, or, as is 
shown in the drawing, by means of a bell crank, either arrange- 
ment being adopted according as it is desired that the switch lever 
should move at right angles or parallel to the line of rails. The 
points are opened by means of a vertical lever A A, Figs. 1 and 2, 
in the ordinary manner, and for closing them a bias is given in 
the required direction by a weighted arm W, Figs. 1 and 3, 
which is rigidly locked to the main lever by a sliding wedge- 
shaped catch C, Figs. 1 and 2. A cotter put through a slot in 
the main lever above the catch, and padlocked, will prevent any 
unauthorised person from altering the: bias of the points. In 
general the position of the weight will be such as to set the 
points fair for the main line, but by raising the catch C the 





weight can be thrown over and again locked to the main lever with | 





| a contrary bias; that is, so as to set the points fair for the branch 
‘line. This locking action is instantaneous and automatic as the 
| weight catch C rides on the curved projection d, and drops as soon 
as the right position has been attained. This catch C also plays an 
important part in preventing the possibility of the weighted arm 
being jerked over to the wrong side by the rapid passage of a 
train through ihe points in a trailing direction. - For rapid fly 
shunting there is a simple arrangement, shown in Figs. 4 and 5, 
by which the switch can be instantly converted into a “knob 
up.” ‘To effect this the catch C is removed from the main lever, 
reversed, and put on again; in this position a tongue—m Fig. 4 
—can be made to drop into a nick—n Fig. 5—in the weighted 
arm, thus holding the weight central, and enabling the points- 
man by a very slight exertion to move the points into either 
position. A practical trial of these switch-boxes has been attended 
with very satisfactory results, and from their simplicity and the 
readiness with which they can be fixed, being merely spiked to 
the sleeper ends, they bid fair te come into general use. 











BROWN’S SCREWING MACHINES WITH RELEASING MOTION. 


Tus screwing machine, illus- 
trated in the accompanying 
engraving, and manufactured by 
Messrs. Kendall and Gent, of 
Manchester, has now been 
improved by the application of 
a motion atached to the side of 
the machine, as shown in our 
engraving, whereby the dies may 
be instantly withdrawn from the 
thread at any distance from the 
ends of the bolts that may be 
desired, thus thousands of bolts 
may be screwed, all of them 
precisely with threads of the 
same length one as another ; or 
what is of equal, or perhaps 
more importance for certain 
purposes, bolts or screws may be 
threaded right up to a neck or 
head, without any blank space 
being left under the head—a 
very important desideratum, for 
instance, for such articles as fire- 
box stays, and other boiler work, 
where a bolt is screwed into a 
thin plate, and it is essential to 
make a good joint that the hole 
should be fitted without waste 
of thread. The arrangement 
provides every facility for setting 
the distance or length of the 
thread to be cut. 

This isaccomplished by having, 
on the side of the carriage con- 
taining the bolt to be screwed, 
a projecting arm, which as the 
carriage moves along comes in 
contact with a stop on a slide area 
bar along the front side of the machine. Immediately this arm 
comes in contact with the stop on the slide bar, an inclined stop 
on the same bar raises a latch, and allows a spring at the end 
to withdraw the bar. To the slide bar is attached a short rack 
which engages with a pinion on a short vertical shaft, carrying 
at its upper end a small crank. 

This crank gives, by means of a short connecting rod and 
lever, the necessary longitudinal motion of the die box, so as to 
release the dies, which is one of the well-known features of 
Brown's patent. When the carriage is withdrawn, to replace the 
bolt, the projecting arm comes in contact with a stop on the 
opposite side and closes the die box, and the machine is again 
ready for screwing. We have examined bolts made by this 
machine, and the perfection of the workmanship is indisputable, 
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Loan CoLiection or Scientiric APPARATUS, SouTH KENSING- 
“ton.—A series of lectures is now being given by eminent men of 
science explanatory of the instruments in this collection. The 
lectures are free, and working men are invited to attend. The 
lectures at present arranged for are as follows :—Saturday, 
Nov. 18th, Dr, Lauder Brunton, F.R.S., ‘‘ On Digestion.” Monday, 
Nov. 20th, Mr. F. A. Cowper, C.E., “On the Effects of Modern 
Science on the Production of Iron and Steel.” Saturday, 
Nov. 25th, Professor W. Leith Adams, F.R.S., ‘“‘On Extinct 
Animals,” as represented by magic lantern slides and specimens in 
the loan collection. Saturday, Dec. 2nd, Mr. J. 8. Gardner, 
** On the Collections of Fossil Leaves.” Saturday, Dec. 9th, Mr. 
J. Norman Lockyer, F.R.S,, ‘‘On the Spectroscopes the 
Collection.” Saturday, Dec. 16th, Professor Huxley, F.R.S., 
“On the Systematic Teaching of Biology.” 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 
Grants and Dates of Provisional Protection for Six Monthe. 
4039. Improvements in pickers employed in Looms for Weavine and in 

the method of forming the same, Abraham Sutcliffe Wild, Wardle 
and George Chadwick, Bury, Lancashire. 

4041. An improved apparatus to be employed in Drawine or Depictine 
Ossects or Scenes, Bernhard Beer, Newgate-street, London.—A ccm- 
munication from W. Peipers and Company, Cologne, Germany. 

4043. An improved apparatus for CarcHine F isn or Game, William Robert 
Lake, Southampton-buildings, London,—A communication from Benja- 

min Franklin Smith and Wiliam Kerr Bowman, Philadelphia, 
Pennsylvania, U.S. 

4045. Improvements in Percussive Rock-Borina Macuaines, John Dar- 
lington, Coleman-street-buildings, London. 

4049. Improvementsin PenpuLuMs for time-keeping apparatus, Joseph 
Oppenheimer, Manchester.—19th October, 1876. 

4053. An improved Suive-pRawer, Edwin Thatcher, Nailsea, Somerset- 
shire. 


4055. Improvements in Butrrons, Joseph Fletcher, Manchester. 

4057. Improvements in the manufacture of Corps or Ropes, Leedham 

inns, Grove House, Oakenshaw, Low Moor, Bradford, Yorkshire. 

4059. An improvement in the manufacture of Boors and Saogs, William 

ward Gedge, We m-street, Strand, London.—a communication 
from Albert Alexandie Bontigny, Liancourt, Oise, France. 

4063. Improvements in machinery for Carpine Corron and other fibrous 
materials, Frederick Wilkinson, Manchester.—20th October, 1876. 

4065. Improvements in Hargvestine Macaines, William Robert Lake, 
Southampton-buildings, London.— A communication from Cyrus H. 

McUormick, Chicago, Illinois, U.S. 

4067. a _ ———— —— ee documents Pd = 
prevention o! ud, applicable other purposes, m 
Alfred Simmons, Penge, Surrey. vis 

4069. Improvements in trea’ and utilising residual liquids obtained in 
manufacturing or Rerinina Suear, Hugh William Walker and Thomas 
Law Patterson, G k, Renfi hire, N.B. 

4071. An improved Screw-cuTtine and Nut-taprine Macuine, Erhard 
Schlenker, South ean bini lai 7 

4073. Improvements 

















p ,» London, 
in Burrer Hoops for pit tubs, railway me. 
n, 


wagons, and other vehicles, Robert Ramsay, Carlin How, Brotton, York- 
4075, A new or improved Expiosive Compounp, Gustaf Fahnehjelm, 
stockholm. 


4077. Improvementa in the construction of Cammney Tors and VEN7TILA- 
Tors, Robert Wagstaff, Hyde, Cheshire. 

4081. Improvements in apparatus connected with Supmarine TeLe- 
GRaPHy, Henry Gardner, Fleet-street, London.—A communication trom 
Le Comte Emilio de Siccardi, Turin, Italy.—21st October, 1876. 

4083, Improvements in Winpine and Fotpine Yarns, and in the 
machinery or apparatus employed therefor, John France, Alloa, Clack- 
mannan, N.B. 

4u9v. An impruved Lamp-LicHTER, William Balcon, Kingsland, London. 

40¥1. Improvements in the TRaNsMission of Rotary Motion, Var! Pieper, 
Dresden, Saxony.—A communication from Vital Daelin, Berlin. 

4093. Improvements in Despatcn Tubes, John Lawton Haddan, Strand, 
London.— A communication from Albert Liasse, Rue Vivienue, Paris. 
4095. Improvements in Meters for measuring water and other liquids, 

George Thomas Burden, Birmingham, and Joseph Nowell, Aston. 

4097. Imprevements in Drawine and Houipine Routers for fibrous sub- 
—— Thomas Whitehead and Henry Walton Whitehead, Holbeck, 
Lee 


4099. Improvements in CLEANING Streets and in apparatus connected 
therewith, William Armstrong Brodribb, Woolwich, Kent. 

4101. Improvements in and additions to machines for the manufacture of 
Lace, especially applicable te the system known as Malheré’s, Edouard 
Simon, Paris.—A communication from the Compagnie Dentellitre de 
France, Paris.—23rd October, 1876. 

4107. An improved combination in the modes of TREATMENT of OzOKERIT, 
by means of which the yield of paraffine or in ceresine is considerably 
increased, Albett Sauvée, Parliament-street, Westminster, London.—A 
communication from Charles Cogniet, Pai 

4109. An improved FLurp Meter, James Walker, Glasgow. 

4111. Improvements in the manufacture of Sugar and in the apparatus 
employed therein, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Louis Emanuel Schmalz, Berne, Switzerland, 
and Elbert Augustus Corbin, Philadelphia, Pennsylvania, U.S. 

4113. Improvements in apparatus for ReavLatine and ConTROLLING the 
Speep and Motion of Locomotive Enotes, Henry Hughes, Leicester- 


shire. 

4115. Improvemeats in the manufacture of Taps and Cocks, Enoch Sim- 
cox, Birmingham. 

4117. an arene process for OsTaryinG Pictures in Co.tours, Henry 
Edward Newton, Chancery-lane, London.—A communication from 
Cheri R » St. Eti ire, France. 

4119. Improvements in and connected with apparatus used for HuLiino, 
PoLisHiNG and CLEANING GRAIN, and Grain Propucs, part of which 
improvements is also applicable for driving millstones, John Augus 
Arnold Buchholz, Ravenscourt-square, Hammersmith, London. 

4121. Improvements in Concrete BUILDINGS, and in tiles for facing suc 
buildings, Charles Drake, Sibilla-road, Clapham, Surrey. 

4128. Improvements in Locomortves and other Enaings, and in carriages 
or vehicles to be propelled or drawn thereby, and in apparatus connected 
therewith, parts ofy which improvements are applicable for other pur- 
poses, Abi m Pu and mas William Pullan, New Cross-road, 
Surrey, and George Bebbington. L ‘oad, | Peckham. 

4125. Improvements in SEL¥-1@NITING and INEXTINGUISHABLE SIGNAL 
Lieuts for marine and other pw » Nathaniel John Holmes, Hall, 
Primrose-hill-road, London, and Jacob Hort Player, Birmingkhsm.—24th 
October, 1876. 

4127. Improvements in AuxILiARY Power Sreerinc Gear for Surps, 
also applicable to auxiliary power apparatus, Henry Percy Holt, Leeds. 

4129, Improvements in modes of and in apparatus for Curtine and 
Dressino Rock, William Sides and Gilmour George Rayner, Bootle, 
Lancashire. 

4131. Improvements in Form, Saare, and coustruction of Drepaine 
Buckets, and Links for working the same, Benjamin Ward Tucker, 
Claverton-street, Pimlico, London. 

4133. Improvements in Rotter Skates, parts of which improvements 
= also applicable to other useful purposes, Charles Frederick Wood. 








m, 

4135. Teneovenents in machinery for Drawina, Twistino, and Dovsiine 
Fisres, John Brown, William Dean, and Arthur Orrah, Huddersfield, 
Yorkshire, 

4137. Improvements in the manufacture of ArtiriciaL Stone for paving, 
building, and other purposes, Joseph Edmund Greatorex, Southsea, 
and Thomas Parson Hall, Estney, Portsmouth, 

4139. Improvements in Sarety VALVE Apparatus, John Charles Wilson, 
Mona House, Westfield Park, Bristol. 

4141. Improvements in Rotary Enotes, Herbert John Haddan, Strand, 
London.—A communication frora Brune Braucr, Bremerhaven, Ger- 


many. 

4145. Fapeovensists in Screws, Bouts, and Nuts, Samuel Hubbard James 
Lyddington, Uppingham, Rutland. 

4147. Improved Evevators, Frederick Joseph Bird, Kingsland, London. 
—A communication from Benjamin H. Davis, Foxcroft, Maine, U.S.— 
25th October, 1876. 

2791. Improvements in Locomotive and TraMway Enornzs, David Greig. 
Leeds.—8th July, 1876. 

3084. Improvements in ConsTRucTING and Layino ConcrETE PAVEMENTS, 
and in the treatment of concrete blocks for building purposes, William 
Ettlinger, Fleet-street, London.—A communication from John Shil- 
linger, New York, U.S.—2nd August, 1876. 

4022. Improvements in Mzetat Heev Tips or plates for boots and shoes, 
Thomas Shutt, Birmingham.—18th October, 1876. 

4036. An —— Gas-REGULATOR designed for the purpose of bein 
applied to burners of every description without altering the o 
appearance of fittings, Albert Edouard Vandendriesche, George Yard, 
Lombard-street, Loudon.—A communication from Paul Charles Joseph 
Leonce de Combettes, Paris. 

4038. Improvements in Maxtno Revotvine Disues and REVoLvING Butter 
Coo.ers and other similar articles, George Green and Jaime Mallol, 
Birmingham. 

4040. Impr ts in and applicabl 
Thomas Pugh Richards, Liverpool. 

4042. Improvements in Wasustanps, William Thorburn, Newton Stewart, 


rT 





to CincuLaR. SAWING MACHINERY, 


Wigton, N.B. . 

sols An improved Street Pavement, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from William ‘Talcott Crim, 

Beloit, Wisconsin, U.S. 

4046. Imp ts in the ure of Encaustic Tives and other 
like articles, and in the Yy or apparatus employed therein, 

William Henry Ridgway, Hanley, Stoke-upon-Trent, 

4048. Improvements in the Treatment of PuospHates of ALUMINA or 
phosphates of alumina and iron, for the purpose of obtaining useful 
su therefrom, Ed 1 Davis, Runcorn, Cheshire, and 
James Bennett Aitken, Manchest 

4050. impr ti lhinery for ig Merau.ic /Nuts, 
Henry James Brookes, Smethwick, Staffordshire. — 19th October, 
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, 4051. Improved Dovsie-action Sasurs, Edward Gibbon Law, Boyson- 


road, Surrey. 
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4052. Improvements in Incixenatina Forwaces, William Allan Carter, 





4054. impr its in Cr , Prriryine, or Reviviryinc the Spent 
ActD or chemical com compositions or materials used iro song wetal 
and in apparatus therefor, Richard James Hu Treforest, 


4058. An improved PortaB.Le Fotptye Mosicat Instroment, Elizabeth 
Frances — N 


, 
in PortaBte PxHotocraPHic Apparatus, William 
Wellington atrect, Beran Strand, London.—A communication 
Jules x, France. 
4062. An improved method of and 
4064. Imp ts in Looms and J. WJohe Gharles Buckley, 
mprovemen' ACQUARDS, 
— eee ee eee Man- 


4066. 6. Loprovement in Hagvestinc Macarnes, William Robert Lake, 
London.—A communication from Cyrus ra 
an i} { 8. 


U. 

in the Pagsrrvation of AntmaL Matter for Foon, 
“appliewls seo nso 29 the “the preservation of other perishable substances, 
“> -street, Strand, London.—A com- 
munition ety George W Scollay, St. Louis, Missouri, 
an. Parone and connected with Sivice and other Vatves, and 
_ tools for making them, Stephen Alley, Glasgow, Lanark- 

shire, N. 


4072. Tinprovoments in Lirts for Horets, WAREHOUsEs, and other places, 
oh a inks, Birmingham. 

construction of F.oors and Roors of Great Srreyers and 

eae and possessing ect fire-proof properties, George Evans, 

ce Geen street, jStrand, London, and Robert Swain, Brand-lane, 

dlow, 


= Improvements in the manufacture of Boots and Suors, and in 

tus for lasting and treeing boots and shoes, John Batley, Ken- 

igton Park-gardens, John Keats, Wood Green, and James Neil, Wor- 
ship-str-et, London. 

4078. Improvements in Eyectors or Insprrators, William Morgan-Brown, 
Southampton-buildings, London.—A ee from John F. 
Hancock, Jamaica Plains, Boston, Massach U8. 

4080. Improvements in Bowwaran Prixtine and Fotpinc MAcHINery, 
Alexander Melville Clark, ~~ “fee London.—A communication 
from Joseph Jules Derriey, Paris. 

4082, Anim ‘ine for PasTiNa, Corrina, Fotprnec, and Press- 
ING “the DGES of SHOE-vAMPs, and for — like a William 
Robert Lake, 8 don.— A communication 
—_ Lyman Reed Blake, Boston, een US.—2lst October, 


for Fastexinc Winpow 





4086. Improvements in Brakine Apparatus for railway trains, Dugald 

Drummond, Cowlairs, Lanarkshire, N. B. 
improvements in GRatN-cuTTING MACHINERY, Carl Pieper, Dresden, 

Saxony. —A communication from Albert Zipser, Cracow, Austria. 

4092. An improved method of Lockine the ee on bouts, Gilbert 
Mnrray, Derbyshire, and Robert Turnley, Elvasto 

4094. og ow pe in Coat and AsH Sieves, Herbert John Haddan, 
— mdon.—A communication from Peter Peckham, New York, 

8. 

4096. Improvements in Kitws for burning bricks and other moulded 

articles of clay, Edward Gittins, Bowling Brickworks, Bradford, York- 


4098. Improvements in Musica Instruments, ‘Carl Pieper, Dresden, 
— .—A communication from Paul Ehrlich, Cohlis, near Leipsic, 

xony. 

4100. Improvements in Harvestinc Macutyes, William Robert "4 
Seuthampton-buildings, London.— A communication from Cyrus H. 
McCormick, Chicago, Illinois, U.S. 

4102. Anew or improved a tus for OpTarnine and AppLyinc Motive 
Power, Ernest de Pass, Fleet-chambers, Fleet-street, London.—A com- 
munication from ‘Gaaen Eugene Elie Bozerian, Boulevart Saint Martin, 


£103. Improvements in ArtiriciaL Flowers, Leaves, Fo.iace, GRASSES, 
and Fruit, Alexander Melville Clark, Chancery-lane, London.—A com- 
——- from Casimir Constant Ballin, Paris, — 23rd October, 

876. 

4104. Im ents in apparatus for Inpicatine the Sprep of MARINE 
Seam, Deondbemp Tower, Moreton, Essex. 

4106. Improvements in the Construction of Botters to be heated by 

gas, Sigismund Leoni, Saint Paul-street, New North-road, London. 

4108.” An improved machine for Corrina and SPLITTING Woop, Thomas 
Jefferey, Dorking, Surrey. 

4112. Improvements in TreaTrvc AntmMAL and VecETABLE SuBsTANcEs 
with Hyprocarsons, and in treating extracts obtained from such sub- 
stances so treated, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from William Adamson, Philadelphia, Pennsyl- 
vania, U.S. 

4414. Improvements in Inpicatine Distances TRAVELLED by Rattway 
Carriages, TRAMWAY Cars, OMNIBUSES, and other vehicles, the same 
being applicable for delivering tickets, and checking the fares received 
by ductors of such vehicl , John McWhinnie, Glasgow, Lanark- 





shire, N.B. 

4118. eee in Dress Hotpers or Dress Suspenpers, Josiah 
Walsham, eo 

4120. An proved orst Retn Ho.per, Ada Sarah Ware, St. Martin’s- 


4122. 5 memeaeie apparatus for Warminec or Keepinc Warm Foop 
for Inrants, John Grout, High Town, Herefords! 

4124. Improvements in ScaLe Beams and WEIGHING Macuiyes, John 
Parnall, Tyne-road, Bishopston, Gloucestershire. 

4126. Improved Spray Propucine Apparatus for use in decom 
water for fuel, Alexander Melville Clark, Chancery-lane, London.— 
communication from Mary Abigal Lake and Milton Wyatt Hazelton, 
Chicago, Illinois, U.8,— Duck October, 1876. 


Inventions Protected for Six Months hs on the Deposit of 
Complete Specifica: 

4239. Improvements in SMOKE-CONSUMING or lle FORNACES, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Charles Bayley Bryant, Stoneham, Henry Young, jun., 
Woburn, and Theophilus King, jun., Quincy, M’assachusetts, U.S. anit 
November, 1876. 

4242, An “An improved apparatus for EXTRACTING Corks from Bortves, 
William rt Lake, Londun.—A communi- 

cation trom Peter Tyrer, Melbourne, Victoria. —2nd November, 1876. 

4259. Improvements in BaLe-Ties and Bae Hoop Iron, William Robert 
Lake,Southampton-buildings, London.—A erro from William 
Buck Hayden, Columbus, Ohio, U.8S.—3rd November, 1876. 

4279. Improvements in machinery for Worxkixc Hipes and LEATHER, 
Herbert John Haddan, Strand, London. — A communication from 
Edward Fitzhenry, Middlesex, Massachusetts, U.S.—6th November, 
1876. 








4280. I ts in Maonero-eLectric Macnines, Herbert John 
Haddan, Strand, London.—A communication from Edward Weston, 
Newark, Essex, New Jersey, U.S.—6th November, 1876. 

= . Improvements in Lusricators for wheels or ‘vehicles, Herbert John 

Strand. London.—A communication from Francis William 

Carpenter, Rye, Westchester, New York, U.S.—6th November, 1876. 

4282. Improvements in Grain Separators and ScouRERs, Herbert John 
Haddan, Strand, London.—A communication from The Barnard and 
Leas Manufacturing Company, Moline, Rock Island, Illinois, U.S.—6th 
November, 187 

4290. Seecasniete ta Snovets, William Robert Lake, Southampton- 
buildings, London.—A communication from Henry Wardwell Shepard, 
Brooklyn, and Robert Seaman, New York, U.S.—6th November, 1876. 

4292. Improvements relating to the PREPARATION of Woop to’ facilitate 
the varnishing or polishing of the same, William Robert Lake, South- 
ampton-buildings, London. — A communication from Nathaniel 
Wheeler, Bridgeport, Connecticut, U.S.—6th November, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 

8623. Bonpino Roi Tiss, Edward Young, Weston-super Mare. — 7th 
November, 1873. 

8628. Gas Fornaces, Francis Dixon Nuttall, St. Helen’s, Lancashire.—7th 
November, 1873. 

8687. IRnon and —— Thomas Russeil Crampton, Victoria-street, London. 
—12th November, 1873. 

3687. CuTTING Coat, James oo Jones, Gloucester-terrace, Amhurst- 
road, London.—8th November, 1 

8652. RatLway Brakgs, George Haseltine, S pton-buildings, Lon- 
don. —8th November, 1873. 

= Moriatic ACID, John Young, Kelly, Renf: hire.—10th Ne b 


3660. Manure and Sep Draiuts, William Rainforth and oy 
forth, jun., Brayford Head, Lincolnshire.—10th November, 1873 

$693. Stra Generators, George Sinclair, Leith, Midlothian, N.B.—13th 
November, 1873. 

a MAKINORSCREWS, Christopher Miner Spencer, Hartford.—19th Novem- 


sets Box Inoxs, Shadrach Williams, Birmingham.— sth November, 
2662. Srraw Hats and Bonners, Samuel Howard, London-road, Luton.— 
11th November, 1873. 


8686. PREPARING Warps, George Coates, Rawtenstall, Lancashire. —13th 
November, 1873. vit 











, 





i - ? eed Woot, &c., Jonas Tatham, Glasgow.—llth November, 


Patents on which the Stamp Duty of £100 has been Paid. 

8341. Revotvine Batrery Guy, Alexander Melville Clark, Chancery-lane, 
London. —19th November, 1869. 

$289. Misino : a Fountain Clarbour and William Edward Teale, 
Salford.— 15th November, 1 

3305. Steam BorLers, eas ante, Balsall Heath, Worcestershire. — 
16th November, 1869. 

3292. Rerinivo and Desitvertno Leap, Charles Denton Abel, South- 


a -bu ey eye poten 1869 ant 
7. CLeantne WHEAT, ugustus ryant Childs, -lane, London. 
—20th November, 1869. 


3236. TELEGRAPH CaBues, Fleeming Jenkin, Fittis-row, Edinburgh.—10th 


* November, 
3476. SHEARING or CLIPPING Anmats, Arthur Charles Henderson, 
Charing Cross, London.—ist December, 1869. 


Notices of Intention to Proceed with Patents. 
3810. Pistons, Christopher Nugent Nixon, Chancery-lane, London. 
3813. roy 4 Gear, Charles Wicksteed, Kettering, Northampton.—2nd 


October, 1876. 

3878. Toous, William Cook, Glasgow. 

3892. Boots and Suoes, William Robert Lake, South ton-buildi 
ins —A communication from George Warren Copeland.—7th Octo- 

1876. 

3894. Destructive DistiLLatiox of bituminous substances, and in the 

aaa or means em refor, William Young, Alexander 
and Alexander Young, Clippens, Renfrewshire. 
8898. 8, Boren and eae Furnaces, James Smith, Thorpliebank, Renfrew- 


6. 
3912. Braces, Isaac Faw ng 
3915. Power WasHine Macuines, William John Beard and George Ste- 
phenson, Kentish Town, London. 
=. * er Macuuss, Adam Shand, Whitefriargate, Hull.— 10th October, 
1 


3924. Sywcnronistno CLoces, John Alexander Lund, Cornhill, London. 

3936. Esecrors, John Y. Smith, Lancaster-road, London.—11th October, 
1876. 

3945. Prerarine Cotton, Arthur Lemuel Briggs, Bolton, Lancashire. 

3951. ComposiTions, John Henry Jobnson, Lincoln’ 's-inn-fields, London, 
A communication from Thorwald M. W. Hoeg. 

$952. Iron and Steet, Ephraim Allcock Jones and John Allcock Jones, 
Middlesbrough.—12th Detober. 1876. 

8965. Puriryine and Conpensine Gas, James Steel, Glasgow. 

$970. Microscopes, Robert Kemp, Cornhill, London.—13¢th October, 1876. 

4000. SKIMMER ATTACHMENTS to P.Lovers, James Edward Bullock, 
Oxford, Ontario.—A communication from “George Thomson and John 
Thomson. —l7th October, 1876. 

—. Screed Tops, Robert Wagstaff, Hyde, Cheshire.—2\st October, 








aan Ratsinc Water, John Lawton em, Strand, London.—A com- 
munication from Jared Augustus Ayr 
4141. Rotary Enornes, “yee Job i isddan, Strand, London.—A com- 
munication from Bruno Brau 
4145. es &c., Samuel Hubbard James, Lyddington —25th October, 
1876, 


2689. ARMOUR- -PLATES, Gerard Wenzeslaus Von Nawrocki, Berlin.—A 
communication from Ashbeck, Osthaus, Eicken, and Company.—29th 
June, 1876. 

2704. Compininc Iron and Street, Gerard Wenzeslaus Von Nawrocki, 
Berlin. —A communication from Ashbeck, Osthaus, Eicken, and Com- 


2717. Pr: Tnowtno and Fryisuine Linen, Charles Julius Ball, New Bridge- 
street, Blackfriars, London.—A communication from’ Jules Decou- 


dun. 

aha "Bocretas, John Fournier, Melksham. 

2722. Boots and Sxogzs, Thomas Morgan, Cockspur-street, Charjng 
London.—A communication from George Valentine Sheffield, “san 
Fann’ and Frederick William Kalbfliesch.—lst July, 1876. 

2749. _ 1NG TraM Cars, Alfred Squire, Wrotham-road, Camden-road, 

mdon. 

2752. Drivine Cuatns, William Robert Lake, Southampton-buildings, 
London.— A communication from William Dana Ewart.—5th July, 
1876. 

= «pgm Teceocrapus, John Rubery, Squire's Mount, Hampstead, 

mdon. 

2760. Screw Stocks, John George Hammond and Thomas Trenery 
Lecher, Birmingham. —b6th July, 1876. 

2772. Wrincina Macuings, Robert Looney, West Hartlepool.—7th July, 

1876. 


2791. Tramway Esortnes, David Greig, Leeds. 
—_ Pxevmatic Hammers, &c., Daniel Longworth, Birmingham.—sth 
'y, 1876. 

2807. Brocks, James Woodhouse, Woolston, Southampton.—1l0th July, 
1876. 

2811. Steam Power, Thomas Robert Hay Fisken, Leeds. 

2816. CARTRIDGES, John Henry Johnson, Lincoln ‘s-inn-fields, London.— 
A communication from Ernest Cosson. 

2823. Reapine and Sowina Macuines, William James Burgess and 
Charles Thomas Burgess, Brentwood, Essex. 

2825. Ma.tino, Henry Bernoulli Barlow, Manchester.—A communicatien 
from Nicholas Joseph Galland. 

2828. Hoewe and Tatnnine Tornips, &c., John Thompson Milson Hir- 
cock, Upwell, Cambridgeshire. a a July, 1876. 

2838. Screens, Charles Buckland, 8 

7  omed VALVES, John Dickinson, 8 Sunderland, Durham.—12th July, 


ass. , EER Jean Fos, Boulevard Saint Denis, Paris.—13th July, 
wis. Canpixs and Soar, Julien Thellot, Cannon-street Hotel, Lon- 


2899. Non-AERATED Liquins, John Maxmillian Plessner, Golden-square, 
London.—l4th July, 1876. 

2976. ~ aga Dowex Joints, &c,, William Henry Lascelles, Bunhill-row, 

mdon. 

2980. Cusaninc Litnoorapuic Stoves, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from F, Wilhelmi. 
—22nd July, 1876. 

3002. Lanrerns and CanDLEsTICKs, William Robert Lake, Southampton- 
ae London.—A communication from Jesse Edward Folk.—25th 

uly, 1876. 

3021. WasHinc Barret, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Gustav Schock.—26th July, 1876. 

3045. O1L-BuRNING Stoves, William Robert Lake, Southampton-build- 
ings, London.—A communication from Oliver Edwards.—28th July, 


3005. fea Sewace, John William Slater, Tamworth-terrace, Lon- 
don.—2nd August, 1876. 

$113. Srups and Sotiraires, Henry Pearce, Hudderafield, and William 
Henry Douglas, Stourbridge. —4th August, 87 

= h asensanee Weavina, Frank ay, hester.—16th August, 








8375. ‘aun John Talbot Ashenhurst, Sussex-street, Kentish Town, 
London.—28th August, 1876. 

£427. Ice, Toranaske Masayas Nishigawa, Finborough-road, London, and 
Frederick Barker Hill, Lambeth-road, Southwark, Surrey. 

3428. Batts for Gotr, Duncan Stewart, Edinburgh, Midlothian, N.B.— 
8lst August, 1876. 

3562. ConTrRoLLInG the Motion of Suips’ Castes, Alexander Jardine 
Alderman, {Copenhagen-street, Cloudesley-road, Islington, London. 
—lith September, 1876. 

3620. Enoines, Matthew Piers Watt Boulton, Tew Park, Oxfordshire.— 
15th September, 187! 

8744. Naits, &., Benjamin Mountain and James Mountain, Hunslet, 
Leeds. —25th September, 1876. 

8767. Propuctrionof Motive Powrr, Matthew Piers Watt Boulton, Tew 
Park, Oxfordshire. .-27th September, 1876. 

3817. Sewmse Macuine Suurttes, William Bown, Birmingham.—2nd 
October, 1876. 

8824. Erecrina Buruprnos of Concrete, John Carrington Sellars, Birken- 
head, Cheshire.—8rd October, 1876. 

8858. Rotter Skates, Henry Carter and Charles Warren, Ipswich. —6th 
October, 1876. 

-— TREATING Toxacco, Thomas Laidman Parker, Dundee.—7th Octo- 

1876. 

3920. Wrovant Narzs, John Albert Huggett, Ferndale-road, Clapham, 
Surrey.—lvth October, 1876. 

4040. CincuLar SAWING MACHINERY, Thomas Pugh Richards, Liverpool. 
—19th October, 1876. 

4067. Pristina’ Cnecks, William Alfred Simmons, Penge, 8' 

4069. Rerintnc Svcar, Hugh William Walker and Thomas to ‘Patter- 
son, Greenock, nfrewshire, N.B. 

4074. Roors and Fioors, George Evans, Southampton-street, Strand, 
London, and Robert Swain, Brand- lane, Ludlow, Shropshire.—21st 
October, 1876. 

4111. Sucar, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Louis Emmanuel Schmalzand Elbert Carbin. 

4112. TREATING AntmaL and VeceTaBLe Susstances, John He! John- 
— Lincoln’s-inn-fields, London.—A communication from William 

mason. 

a 3 ' eed Distances, John McWhinnie, Glasgow.—24th October, 





4164. Freezinc, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Edmond Carre.—26th October, 187! 

— SMOKE-PREVENTING Furwaces, William Robert. Lake, Southampton- 

, London,.—A communication from Charles Baley, Bryant, 
om oung, jun., and Theophilus King. jun. 

4242. Extracrine Corks from Borr.es, William Robert Lake, Southamp- 
ton-buildings, London.— A communication from Peter Tyrer. — 2nd 
Novenver, 1876. orm 

4259. BALeE-TiEs, ‘William Robert Lake, South ti i London. 
—- communication from William Buck Hayden.—3rd November, 
1876. 

4279. Worxine Hives, Herbert John Haddan, Strand, London.—A com- 


‘ication from Edward F amg 
20. I r" erbert John Haddan, Strand, Lon- 





4280. MAGNETO-ELECTRIC MACHIN: 
don.—A communication from Edward Weston. 
4281. Lusricators, Herbert John on Strand, London.—A commu- 
nic&tion from Francis William 
4282. Grain Separators, Herbert ony "Had jan, Strand, London.—A 
communivation from Barnard and Leas M: 
4290. Suovets, William Robert Lake, Southatapion builds, London.— 
A communication from Henry Wardwell Shepard and Robert Sea- 


man. 

4292. PREPARATION of Woop, William Robert Lake, Southampton-build- 
ings, London.—A communication from Nathaniel Wheeler.—6th Novem- 
ber, 1876. 








All persons having an interest in opposing any one of such applications 
choad leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications published during the week ending 
llth November, 1876. 


440, 2d.; 524, 8d.; 525, 6d.; 554, 6d.; : 631, 6d. ; 658, 4d.; 654, 6d.; 655, 6d.; 
656, 8d.; 670, 6d.; 682, 6d.; 684, 6d.; 687, 6d.; 700, 6d.; 718, 6d.; 726, 6d 
730, 8d.; 734, 6d.; 742, 4d.: 745, 4d.; 100, "6d; 760, 6d.; 771, 6d.; 774, 6d 
778, 6d.; 779, 6d.; 780, 6d.; 784, 4d.: 789, 6d.; 792, 4d.; 794, 1s.; 802, 6d. 
804, 10d.; 807, 6d.; 818, 4d.; 819, 6d.; 827, 6d.; 828, 6d.; 830, 8d.; 832, 6d. 
842, 6d.; 843, 6d.; 844, Sd.; $50, 4d.; 856, 6d. ; 858, 6d.; 859, 6d.; 866, 6d. 
868, 6d.; 887, 6d.; 891, 6d.: 895, 6d.; 900, 4d.; 902, G4.; 903, 6d.; 905, 6d.; 
913, 4d.: 918, @d.; 932; 6d.; 940, 6d.; 950, 6d.; 954, 4d.; 955, 6d.; 956, 6d. 
963, 6d.; 966, 6d.; 967, 6d.: 970, 6d.: 971, 6d.; 973, 4d.; 976, Ud.; 991, 6d 
993, 6d.; 996, 6d.. 1004, Gd.; 1016, 6d.;'1018, 4d.; 1025, 6d.; 1038,” 6d. 
1046, 6d.; 1057, 6d.; 1039, 6d.; 1105, 6d.; 1188, 6d.; 1217, 6d.; 122%, 4d. 
1225, 2d.; 1401; 6d.; 1419, 4d.; 1458, 6d.; 1472, 2d.: 1474, 2d.; 1501, 2d. 
1503, 2d.: 1504, 4d.; 1508, 2d.; 1508, 2d; 1611, 2d.; 1514, 2d. 1515, 2d 
1522, 2d.; 1523, 2d.; 1525, 2d.; 1527, zd.; 1628, 2d.; 1531, 2d.; 1532, 2 
1533, 2d ; 1536, 2d.; 1539, 2d.; 1541, 4d.; 1543, 2d; 1545, od; 1547, 2d 
1548, 2d.; 1550, 2d.; 1551, 2d.; 1552, 2d.; 1553, 2d.; 1554, 2d.; 1557, 2d. 

1563, 2d.; 1565, 2d.; 1567, 2d.: 1568, 2d.; 1571, 2d.; 1573, 2d; 

1575, 2d. 1578, 2d.; 1580, 24.: 1583; 2d.; 1584, 2d.; 1587, 2d.; 1591, 2d. 
1595, 2d.; 1596, 2d.; 1597, 2d.; 1603, 2d.; 1605, 2d.; 1606, 2d.; 1609, ‘a 
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1610, 24.; 1611, 2d.; 1614, 2d.; 1617, 2d.; 1621, 2d.; 1623, 2d.; 1626, 
1628, 2d.; 1635, 2d.: 1639, 2d.: 1654, 4d.; 1657, 4d.; 1660, 2d, 1667, 
1669, 2d.; 1674, 2d.; 1682, 4d, 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted vy Post-office Order, made — at the Post-office, 5, Hi a 
Holborn, to ) Mr. H. Reader Lack, her Majesty’s Patent-office, ‘Sou 

mpton-buildings, Ch 'y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


1175. Covurtines or Rartway Carriaces, J. G. Wilson.—Dated 18th 
March, 1876. 

The features of novelty in this invention consist in providing a safety 
reserve cou’ | in the manner described, at each we of the draw 
bar of carriages, wagons, and other vehicl 
accident is porened in case of the ordinary coupling teosbing, 

1176. Oxive anp CaLoripe or Zinc, H. Kenyon.—Dated 18th March, 
1876. 

The features of novelty in this invention consist in producing oxide of 
zinc and chloride of zinc from galvanisers’ flux in the manner described. 
ek A aes Tus, G. H. Johnson and T. Johnson.—Dated 18th March, 





The » a of novelty of this invention consists of, First, supplying 
the grease box by the opening of a lid, similar to the manner ‘adop ed in 
locomotives, but never to colliery tubs. Secondly, the circular hole in the 
wheel, where it works upon the axle, having a series of spiral or s' ht 
grooves or slots which take up the grease, and continuously supplying 
the axle when the wheel is in phe A n. Thirdly, the short axle, the one 
end of which is secured in a box or socket, the same being bolted to the 
tub; the wheel is “-e placed upon the spindle and the bracket, which 
acts as support and grease box. Fourthly, the space gained by the 
bottom of the tub being below the axle. 

1178. Sourraires, H. Collot.—Dated 18th March, 1876, 

The feature of novelty of these improvements is simplicity of con- 
struction, and in their durability. The invention consists of two discs 
and shank held together in proper position by means of a flat spring. 
This solitaire is opened by pressing the top of the hme J with the 
thumb, which acts upon a stop or guide, thus releasing the shank, 

1179. CLoset Vatves, P. J. Davies.—Dated 18th March, 1876. 

The invention specially relates to improvements in water-closet and 
other valves, and apparatus employed for cleansing, watering, controlling, 
regulating, measuring, and arresting the flow or discharge of bg Fi or 
from pipes, mains, reservoirs, cisterns, water-closets, urinals, 
water-carts, or other sources of supply or storage, and ‘has for its Object 
the opening or closing of valve or valves by suction and by the transmis- 
sion of fluid or liquid pressure or otherwise, and apparatus for emptying 
or filling of vessels, and for controlling, limiting, or measuring of the 
supply each time the a tus is brought into action, so as to arrest, 
regulate, or give a rapid flushing current automatically at stated intervals 
or otherwise, generally not to exceed a fixed maximum quantity each 
time in order to vent undue water waste. This invention also relates 
to a novel kind of valve seating, which is also applicable to the inventor's 
Hornsey and other valves, instead of having the main inlet water way 
through the sides or horizontal with the bottom of the cistern, This 
invention also relates to what is now known as his two-gallon London 
closet-valve waste-preventing cistern, working with movable and fixed 
valve seatings and syphons with service box arrangements, described in 
the letters patent bearing date 1873, No. 157; and also in certain improve- 
ments in what are known as water trugals, or water-waste preventers, 
for which letters patent were granted to him bearing date 8rd day of 
July, 1871, No. 1716. 

1180, Rotter Skates, G. Clark.—Dated 18th March, 1876. 

The features of novelty which constitute this invention are, First, a 
plan for throwing the weight of the skater when in motion on the wheels 
on one side or the other side of the skate alternately by producing a 
narrow ridge or elevation on and at or about the centre of the fixed foot- 
board of a skate longitudinally from the heel to the toe, and covering 
such longitudinal ridge with india-rubber or other elastic or pliable 
material, the object of this improvement being to facilitate the 
of the axles of the skates without the necessity of imparting rocking, 
canting, or tilting motion to the footboard. Secondly, the adaptation fo 
roller skates of castors similar to those which are applied to tables, bed- 
steads, or other articles of furniture for the purpose of moving those 
objects in any direction required. Thirdly, the formation of axles for 
skate rollers by connecting the ends of such axles on which the rollers 
revolve with each other by an elastic shaft or spring between the said two 
ends. Fourthly, a new mode of regulating and controlling the radiation 
of the axles of skate rollers. Fifth, a detached and removable appliance 
which may be affixed to the surface of a fixed footboard of a skate or to 
the sole of the skater’s a or shoe, for the pu of enabling him to 
throw the weight of his body on or over the rollers of the skate on one 
side or the other. The whole of the above-mentioned improvements 
are carried out in the manner described in the provisional specification 
of the said invention. 

1181. Forcinc Metat, 4. M. Ciark.—Dated 18th March, 1876, 

This invention consists of improvements in the application of hydraulic 
pressure for moulding or shaping articles of metal in pide tg and 
of 'y and appli used for the purpose. 

1182. Picks, J. Reidy.—Dated 20th March, 1876. 

This is an improvement on former patents granted to the inventor, and 
dated 28th May, 1872, No. 1752, and 10th March, 1873, No. 848, and 
consists of the introduction of a socket-head with a clip on the handle, 
through which hole a cast steel blade and the other too bj Ste efit 
internally and tightly at one end, and lock themselves at the othe: 
is an entirely different construction to his former arrangements Leen 
in the patents above-named, being a great improvement upon them. 
wee. _ Sewace, R. Milburn and H. Jackson.—Dated 20th Mareh, 








me toveaiie relates to apparatus patented July 30th, 1872. Revolving 
stirrers, formed like propeller blades, are used to stir up the matter and 
to move them to and fro sideways ; the shafts are carried to and fro by 
— ee frame, and are provided with spur pinions which gear 
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1184. Cueckino Recziprs, W. Foster.—Dated 20th March, 1876. 

This invention has for its object the p' tion and of fraud 
in the receipt or Ben pr yun of money in shops and other places by the em- 
ployment of a series of receptacles formed on a revolving drum or roller 
suitably actuated and trolled su that indications of the amount 
received may be received therein, passed by the movement of opening the 
till beyond the tor’s reach, be for the time visible, and then be 

toa receiver, whilst at the same time the number of 
operations is registered. 
1185. Roier Skates, C. M. Maclean.—Dated 20th March, 1876. 

The use of an axis the centre of which is of a greater diameter than the 
ends, such centre being made in the shape or form of a ball, the use ot 
rollers or wheels in the form of a cone, such rollers or wheels being made 
to work or turn upon the ball of the axis, being hollowed or capped at 
the base. The combination of the said axis and rollers or wheels. 

1186. Preservixe Woop, W. M. Brown.—Dated 20th March, 1876. 

This invention consists in saturating timber under pressure, with a 
solution composed of water, alum, sulphate of copper, bromide of sodium, 
and iodine of sodium. 


1167. Inpian Kutar, J. E. Simpson and C. Cross.—Dated 20th March, 
1876. 


These improvements relate to a method of, and apparatus for, weaving 
Indian kutar, or other bordered woven fabrics, in such a manner that the 
borders of the fabric shall be wefted or woven with a different colour of 
thread to the body or central part of the cloth, or if preferred the borders 
muy be wefted or woven with a different material whether of the same or 
of a different colour ; for instance, the body or central part of the cloth 
may be wefted with cotton and the borders of silk or wool, either of the 
same or a different colour. The line of injunction between the body of 
the cloth and the borders may be either a straight line or vandyked, 
waved or otherwise, as may be preferred. 

1188. Nats, J. Runnett and W. W. Finch.—Dated 20th March, 1876. 

This invention consists of an apparatus to be applied to any of the cut 
nail or tack-making es now in use, for the purpose of feeding the 
strip of sheet iron as the nails are cut off. The apparatus consists chiefly 
of a tube mounted in bearings, in such a way that it can revolve, and 
also rise and fall slightly. The feeding end of this tube ts provided with 
a nozzle —s a slit or opening of the form of the section of the strip of 
metal to be fed. In the outer end of this tube fits a plunger provided 
with jaws for gripping the end of the strip of metal, and which ia con- 
stantly forced forw: by a cord and weight or similar means. 


1189. Currinc Woop, G. Bray.—Dated 20th March, 1876. 

The object of this is to render the machinery for such purpose self- 
acting toa certain extent. The wood is fixed in a lathe of ordinary con- 
struction, and is first reduced to the size or diameter required by a knife 
or knives fixed to a block or rest, which is moved by a screw in the usual 
manner. One or more knives are fixed to a plate capable of being moved 
up and down by rack and toothed gearing, these knives being set at an 
angle to the centre of the wood, so that only a small portion thereof is 
operated on at one time. 

1190. Borrtes anv Srorrers, H. Fleming and EB. Standeven.— Dated 20th 
March, 1876. 

Bottles and jars made according to this invention have within the 
necks, and on the opposite sides thereof, a shoulder or Fan and 
the mouth of the bottle or jar is, by preference, made slightly concave. 
The stopper, which may be made of wood, glass, or metal, comprises a 
head and a stem, the latter terminating in a lock-piece. At the head end 
of the stem on a shoulder, or enlarged part thereof, is a ring or washer 
of india-rubber, the other end of the stem to terminate by an oblong 
lock-piece. 

1191. Recerracies, J. J. Lundy.—Dated 20th March, 1876. 

This invention has for its object constructing and closing tins or like 
receptacles, in such a manner as to enable the same to be opened or the 
covers to be removed without the employment of knives, keys, or other 
tools ordinarily required for that purpose. 

1192. Steam Bortzrs, C. N. May.—Dated 20th March, 1876. 

This invention relates more particularly to multitubular boilers, and has 
for its object eftecting the cleaning of the interior of the fire-tubes in an 
efficient manner and more rapidly and with greater facility than hereto- 
fore; and it consists essentially in the employment of a blast of a 
considerable quantity of steam, which is directed into the chimney stump 
or smoke-box of the boiler, and by accelerating the draught, clears the 
surface of the tubes from soot or other deposit. 

1198. Brturarp Curs, H. Speller.—Dated 20th March, 1876. 

To fasten and secure the tip on a billiard or bagatelle cue. To prevent 
the tip on a billiard or bagatelle cue from falling or being knocked off 
whilst in use. To fasten or screw on or off a billiard or bagatelle cue or 
to be made a fixture thereon. 


1194. Nicxet, W. R. Lake.—Dated 20th March, 1876. 

The said invention relates, First, to a mode of casting nickel in 
crucibles. Secondly, to the method of obtaining molten nickel in a blast 
furnace. Thirdly, to the method of obtaining a melting of nickel upon 
the sole of a reverberatory furnace. Fourthly, to the preparation 
of metallic nickel in a charcoal furnace. Fifthly, to the treatment of 
matts of r ores of New Caledonia and of scoria and of nickeliferous 
cinder, Sixthly, to the refining of ingots of cast nickel. 


1195. Rowver Skates, W. and H. Usher.—Dated 20th March, 1876. 

The invention consists, First, in mounting the rollers in carriages 
swivelling on vertical axes when the skate is tilted in describing curves, 
the carriages being controlled by springs. S dly, in ting theroller 
spindles, which are hollow, to contain grease, to turn between cone centres, 
fixed adjustably in the cheeks of the carriages, and passing a tierod through 
said dies to prevent the carriages yielding. irdly, in constructing 
the rollers with an internal cushion of india-rubber to reduce the shock 
in running on a rough surface. 

1196. Fasrics, A. M. Clark.—Dated 20th March, 1876. 

The invention ists in the application of an impervious coating of 
an elastic nature to all kinds of looped or knitted elastic fabrics, as a sub- 
stitute for leather, skins, and other impervious substances in all their 
various applications. 

1198. Tevecrapnic Cases, P. Nolet.—Dated 21st March, 1876. 

First, the line is always charged with emg a of the same name, 
positive or negative, even during interruption of the si is. Secondly, 
that in sending a signal the electro-motive force is furnished by the re- 
ceiving station instead pa the sending station. Thirdly, that the effect 
of breaking contact is produced instantaneously at the receiving station, 
no discharge of the line being necessary. 

1199. Raitway Sienas, 0. Brown.—Dated 21st March, 1876. 
This invention relates to an improved method of signalling from the 

uard’s van or any one of the vehicles composing a train to the engine 
caiver. According to the present invention the inventor combines with 
any brake ——— involving the use of ti pipe ti 
throughout the train a flexible air-chamber in the guard's van or other 
vehicles composing the train communicating with the said pipe, and at 
the other extremity of the pipe on the engine with a similar flexible air- 
chamber, the head of which is to be connected with the lever or handle 
which sounds the steam whistle. When the guard or any of the passen- 
gers desire to sound the whistle on the engine as a signal to the driver 
they can do so by suddenly distending the flexible air-cbamber in the 
guard’s van or vehicle by manual power, which will produce a slight 
vacuum in the pipes connecting the parts of the train and in the flexible 
air-chamber on the engine, which latter will be collapsed by the pressure 
of the atmosphere and will sound the whistle or other signalling 
apparatus, 
1200. Wasutne Coat, C. Sheppard.—Dated 21st March, 1876. 

The coal or other matter to be operated upon, reduced, if desired, to 
small size, is fed by elevators or other suitable means into an inclined 
cylindrical and revolving screen, from which the particles pass 
different degrecs of fineness to suitable compartments or “ bashes,” 
vided with perforated floors near their upper part. These floors incline 
towards a trough, and the coal or matter received on them is washed by 
the action of water intermittently forced up through them. The coal as 
thus cleansed s to a settling chamber, in which it is carried forward 
to be delivered to wagons or receivers. The matters raised are drained 
by the lifting buckets being perforated. By these means the coal or 
other matter is washed, purified, and delivered in a semi-dry state 
without the use of separate settling ponds and without the necessity for 
raising the water again to the machine and without discharging foul water 
during the washing process. 


1201. Bare Tres, H. W. Putnam.—Dated 21st March, 1876. 

The hine is adapted to bending a loop at the end of a piece of wire 
and twisting the wire together at the base of the loop, also to bending up 
a hook out of the double wire between the loop and the twisted portion. 
The dies for performing these operations are actuated successively ut the 
proper times by means of cams, levers, and gears, and the machine is 
—— to — the loops and hooks = at the respective ends 
of the wire or bending them simultaneously. 

1202. Horse Hors, J. M. Baker.—Dated 21st March, 1876. 

This invention relates to an improved apparatus to be applied to horse 
hoes, whereby a single hoe or any number of the hoes may be raised or 
lowered in any desired order or succession ; also to an improvement 
whereby the steerage of the hoes to right or left ia facilitated, and an 
arrangement for regulating pitch of hoes, 

1208. Osrainine Fisres, J. Purchase.—Dated 21st March, 1876. 

This invention consists in the treatment of plants of the genus kolly- 
hock to obtain fibres that may be spun and used similar to hemp. Also 
in preparing the fibrous residues of these plants for use as paper pulp, 

alone or mixed with other substances, 























1204. Moorine Vessets, R. Saunders.—Dated 21st March, 1876. 

The First part of this invention consists in using a controller for 
checking, stopping, and riding, as well as heaving in the cable. 
Secondly, in a peculiar toothed wheel, having alternately a plain tooth 
and an open tooth or jaw, su as to both ip the horizontal links and to 
bear on the shoulder of the vertical links of the chain. Thirdly, in 
elastic buffers for mooring chains. Fourthly, in buffers for tiller chains. 
Fifthly, buffers for cranes and winches. Sixthly, portable flukes for 
anchors. Seventhly, indicators for showing when anchor is d z 
Eighthly, in the construction and material to be used for buffers before 
mentioned. 

1205. Rotary Enoines, C. Garside. —Dated 21st March, 1876. 

The principle of this bn mney — y aonaee ig wen pane Be 
press against vanes or ms on the ery of a flang ley, the 
pulley revolving within a cylinder which is fixed. 

1206. Hypravutic Draw Bencuss, 7. Rickett.—Dated 21st March, 1876. 

The invention relates, First, to means for obtaining a double-action or 
reverse motion of hydraulic draw bench The invention also relates 
to means whereby a tube can be drawn on each side of the cylinder. 
The invention also relates to means whereby the rams may be readily 
removed from the cylinders without shifting the position of the cylind 
1207. Repucine Furnaces, 0. Gossell.—Dated 2ist March, 1876. 

The chief object of this invention is to effect in an economic manner 
the reduction of ores without subjecting them to the direct action of flame 
or any deleterious gas. 

1208. Rerriceratinc anp Puriryinc Arr, W. Mort. — Dated 21st 

March, 1876, 

The main points are, First, the concentration of salt, such as nitrate of 
ia, under sh dly, the use of concreted or consolidated 

salt in connection with the reduction of cold in shapes or blocks or other 
conrolidated form, resulting from the concentrated liquor being run 
into shapes or moulds after concentration whilst in a state of fusion. 
Thirdly, the use of dilute liquor of ammonia as a medium for conveying 
the cold to the rooms or spaces to be acted upon when nitrate of ammonia 
isemployed. Fourthly, refrigerating liquids, as also air and other gases 











by fractional cooling by passing it through a series of (by ‘erence 
horizontal) sealed perforated plates or discs or coils, the pot ids in the 
discs or coils and the air and other meeting the cooling agent at 


the bottom at its warmest and gradually ascending, and as they ascend 
being as gradually cooled, passing out at the top where the refrigerating 
agent is the coldest. Fifthly, a temperature exchanger, which enables 
the inventor to.exchange the temperature of two liquids with the 
minimum of loss arising from radiation and ducti 

1209. Rotter Skates, L. B. Bertram.—Dated 21st March, 1876. 

This invention relates to wheel or roller skates. Its object is the con- 
struction of such skates with more effectual means than heretofore for 
permitting the turning or guiding of them in any desired direction upon 
the skating floor or surface, 

1210. Popp.ine Furnaces, W. R. Lake.—-Dated 21st March, 1876. 

The said invention relates to a furnace with an oscillating hearth, and 
consisting of a hollow cylinder, whose jacket is formed partly of a 
metallic casing of cast or sheet me’ and partly of a vaulting of re- 
fractory bricks. This vaulting has a door, or number of doors, according 
to the length and the dimensions of the furnace, and according to the 
required extent of its oscillation. The inventor uses for the heating of 
the hearth either the Ponsard or the Siemens method. The movable appa- 
ratus is carried by rollers fitted on a movable carriage. 

1211, Sxatine Rivxs, A. Stevenson.—Dated 22nd March, 1876. 

This provisional specification describes an apparatus for teaching the 
art of rink skating, and whereby the dangerous falls that daily occur to 
learners are almost entirely obviated. An arrangement of moving ropes 
for holding on by is suspended from, above. 

1212. Roiier Skates, J. Rooke.—Dated 22nd March, 1876. 

This provisional specification describes an invention which relates to 
the construction of skates, in which the foot plates in two independent 
parts, i.¢., a heel plate and a toe plate, are used in conjunction with two 
pairs of wheels, whose axles are provided with levers connected by a 
spring, the lever of each axle being connected also to an arm or lever 
fixed to the corresponding foot plate. A trailing bar is used for main- 
taining the two axles at their proper distance apart. Various arrange- 
ments of roller skates may be constructed to operate upon the principle 
of the invention, which is designed to afford t facilities for turning in 
small circles, and to enable the skater to perform evolutions such as can 
be performed on ice with ordinary ice skates. The inventor calls his 
skate the Acme roller skate. 

1218. Rover Skates, W, Gardiner.—Dated 22nd March, 1876. 

This invention consists in arranging two transverse axes turning upon 
vertical pins fixed under the sole of the skate at its toe and heel; these 
axes have wheels or rollers at each extremity, and are connected together 
by two elastic parallel plates or springs pivoted at their ends to the 
axes. Above the sole is arran, a transverse lever turning upon 4 
longitudinal centre, and having its ends connected by vertical connecting 
bars with the parallel elastic bars beneath the vertical connecting bars, 
being of such length that when the transverse lever is horizontal, the 
elastic plates are bent down. When the transverse lever is bent to the 
right by the foot, the right elastic plate is bent further down, and brings 
nearer together the corresponding ends of the transverse axes, whilst 
the other elastic plate is straightened, and its ends are separated, and 
with them the ends of the transverse axes. The converse is the case 
when the foot is bent to the left. Regulating slots or guides may be 
provided on the vertical pins. ‘ 

1214. Srzam Traps, J. Conlong.—Dated 22nd March, 1876. 

The water flows into a hollow float, which ie mounted on a pipe within 
a cistern. An upper and a lower valve are secured to the pipe, and 
seatings are formed in the ends of the float. When the float falls, the 
lower Pant 8 is Lape be by mpm the Pongo .. — form s 
apparatus the upper air valve is kept open by a 8) until a pressure 
attained within the float. sili . 

1215. Wasuine Crorues, 8. Wekey.—Dated 22nd March, 1876. 

A closed revolving cylinder with an inclosed cylinder of cane rods, 
within which are shelves neapeny, in radially and loose balls. On one 
side the cylinder revolveson an hollow axle, which opens into a perforated 
tube for the admission of steam, water, &c. 


1216 * atari THE Hcman Foor, R. Nicholls.—Dated 22nd March, 





1876, 

The feature of novelty of this invention in the way in which the 
dimension and the true bearing line of the human foot, and the bony 
structure of the same is taken, showing at a glance the fac-simile of the 
foot itself, thereby enabling the last maker to produce a last the exact 
width and length of the foot. This is absolutely necessary and imperative 
if accurate fitting is to be arrived at. The present system of measuring 
the foot by drawing its outline, which is done by placing the foot on a 
piece of paper and marking round the same with a pencil, is found to be 
a misnomer, a delusion, and a mistake, and is calculated to mislead the 
last maker, thereby rendering it impossible to insure an accurate fit, as 
shown by sketch of the old method as compared with sketch of this 
new method, and both of which were taken from the same human foot. 
1217. ArmospHeric Carriage, J. Mathers.—Dated 22nd March, 1876. 

This invention consists chiefly of a carriage to hold one, two, or more 

rsons, and to run upon three or more wheels, and propelled entirely 

y means of Pp d air, d in an air reservoir placed below the 
age. The compressed air acts upon two pistons working in two 
cylinders and connected by cranks and connecting rods to the main axle 
of the running wheels. 
1218. Stream Bowers, J. Horrocks.—Dated 22nd March, 1876. 

This invention consists ae of a number of cylinders placed side 
by side in connection with a furnace and flue, and so mounted as to be 
capable of revolving. The cylinders are kept half full of water, which is 
admitted through a hollow axis, the upper part of the cylinders and of 
the hollow axis forming the steam space. 

1219. Tricycie, G. Hudson.—Dated 22nd March, 1876. 

This invention consists in the construction of an improved tricycle, 
the object being to combine with the advantages of an ordinary bicycle 
that of a light car or lounge for ladies’ use, 

1220. Catcinine Ores, B. Timmins.—Dated 22nd March, 1876. 

This invention consists, Firat, in ,a revolving or rotating annular pan, 
hearth, or bed, provided with mixers, scrapers, or agitators. Secondly, 
in providing the annular bed, or hearth, with a discharge aperture 
or opening provided with a door. Thirdly, in providing the said 
furnace or apparatus with seem d ting, or collecting pieces, 
to cause the material, substance, ur product to pass through the aperture 
or opening when desired. ‘Fourthly, in receiving the substance, material, 
or product passing through the aperture or opening on to an annular 
receiver whence it is removed by scrapers. The above furnaces or appa- 
ratus are heated in any suitable manner. 

1221. Skates, G. Lowry.—Dated 22nd March, 1876. 

This invention consists in certain improvements for ena’ the 
skater with the greatest ease and certainty to place the rollers in the 
angular positions required for making sweeps, curves, and for ornamental 
skating. To the sole or stock the inventor fixes hangers, on which are 
placed brackets, each having holes in them for ca ig the axles of the 
rollers and an arm extending towards the middle of the sole, and at the 
end of each arm there is a slot into which is placed a rocking rod with an 
L turn-up recessed in a ve in the underside of the sole, and held in 
its place by plates havin holes, To the front L turn-up he 
fastens the front strap on a curved plate or seat, the strap and 
plate being adjusted and firmly held by nuts on ar of the 
rocking rod, and to the inner sides of the straps are strips of 
corrugated india-rubber or other holding material placed so that they 











come in contact with the sides of the boot, and on the rocking rod at the 
back there is an india-rubber bry tm apn and held by a nut and screw 
on the rod. When the skate is firmly strapped and buckled to the boot 
the corrugated india-rubber or other bending material bites firmly into 
the boot between the welt and the upper or on the side of the boot, and 
the leaning or inclining of the foot of the skater causes the required 
— positions to be given to the rollers through the rods, arme, and 

es for making sweeps, curves, or for ornamental skating, the rollers 
being returned to their straight or l positions by the india-rubber 
boss on the back crank when the skater returns to an — position, 
and in some cases instead of fixing to the inner sides of the straps strips 
of ted india-rubber or other bending matérial, he uses the stra) 
only without any addition. For keeping the boot always centra! on the 
sole of the skate he employs a clip, having a pin which takes into a 
spiral spring in a hole bored through the sole into the hanger. This clip 
being placed in an angular position in the first instance is caused to come 
more or less into a square position according to the size of the skater’s 
boot, and is there firmly held by the spring. For forming the soles of the 
skates and the bearings for the axles of tbe rollers to run in, as also the 
heel plate, he stamps out of a sheet of metal the —— shape for the 
sole with lugs at the toe and heel ends, which lugs being turned ~ or 
pressed down form the rings for the roller axles, and aiso the heel 
— to su = the boot, thus forming a very light sole, roller axle, 

ers, and heel plate, from one piece of metal, and in order te get the 
requisite elasticity he forms the central part of the sheet metal at right 
angles with the toe and heel parts or plates. 


= pee AND Mgasurine Cioru, J. Ditchfleld.—Dated 22nd March, 
18 


This invention relates to the guides used in doubling and measuring 
hi and sists in improved apparatus for expanding and con- 
tracting the guides in order to enable them to be adapted for different 
widths of fabrics, and the guides and side frames carrying the ordinary 
stretching bars may be placed vertical, horizontal, or at an angle. To 
each frame side is fixed two, threc, or more pairs of bearings carrying 
shafts, having cut upon them right and left-handed screws, fitting corre- 
sponding nuts fixed to the guides, and to one end of each shaft is fixed 
bevel wheels geared into other bevel wheels fixed to a long shaft workin; 
in ane pS or hangers fixed to one of the side frames, ‘0 one or bo 
ends of the long shaft is fixed handle wheels, which, when turned in 
one direction, turns the bevel wheels and right and left-handed screws, 
in order to expand the guides, but when the handle wheels are turned in 
the reverse direction the guides are contracted, and as all the screws are 
turned simultaneously the entire length of the guides move from or 
towards each other on both sides with great exactness and without loss 
of time. This improved apparatus is applied to machines in which the 
fabrics pass from folds, or from a batch to the guides and from he*ween 
rollers to the doubling apparatus, from whence it passes to the machine 
for measuring and folding it in a double state, and the right and )-ft- 
handed screws and parts connected with them may be applied to a durli- 
cate machine. 
1228. Suaves, G. Porter, jun.—Dated 22nd March, 1876. 

These improvements relate to the novel construction of shades or 
reflectors for argand and other gas or oil burners, and are assigned to dis- 
mse with the or other supports hitherto used for carryin 
shades or reflectors over burners to obtain greater reflecting power, an 
to impart a more handsome appearance to the shade ; the upper portions 
= be made so as to be used with the ordinary shades or reflectora now 

In use. 


1224. Motive Power Enatnes, A. Pope.—Dated 22nd March, 1876. 

This provisional specification describes an engine suitable for driving a 
steam launch ; it consists of a peculiar combination ofan injector with a 
turbine and other . The provisional specification also relates to 
means of actuating the valves of steam engines by steam pressure, 
12265. Fornacss anv Boicers, J. Strong, jun., and A. Strong.—Dated 29nd 

March, 1876. 

This invention mainly consists in using, in place of the usual fire-bars, 
hollow tubes, and is effectuated mainly as follows :—A hollow tube is 
connected to water space in boiler by flanges. This will feed all the 
tubes if necessary. At the far end of the grate there is also another 
water space, so that the feeding goes on at both ends. Cross tubes are 
connected to water space in boiler to support the long tubes or hollow 
fire-bars, and all these are filled with water. Or one of the croas tubes, 
preferably the front one, may be connected with the feed pipe, so that 
all — water that goes into the boiler will have to pass first through the 
tubes, 

1226. Szwine Macnines, W. R. Lake.—Dated 22nd March, 1876. 

This invention more especially relates to that class of sewing machines 
far sewing straw braid, in which an eye-pointed needle of curvilinear or 
circular form, and having a curvilinearly reciprocating motion is used, 
said needle operating in — unction with other devices, including a hook 
for catching the loop to produce a single thread chain-stitch. 


1227. Feepixo Cur Nai Macaines, J, Dimelow.—Dated 22nd March, 
1876 





In feeding cut nail machines as ordinarily practised by hand, tho strip 
of metal to be fed is carried by a chain stick which has to be moved 
forward and backward, and turned a half revolution between each cut. 
The present invention consists in a method of accomplishing these moye- 
ments by mechanical means. 

1228. Rotter Skate, W. Hillman.—Dated 22nd March, 1876. 

The skate is provided as usual with a front and back pair of rollers 

which are mounted so as to run freely in rocking frames. 


1229. ee Cotourina Matters, J. H. Johnson.—Dated 22nd March, 
1871 


This invention relates to the preparation of alizarine orange and pur- 
purine from pure commercial alizarine. 
1280, Bart Cock, J. M. Jannet.—Dated 22nd March, 1876. 

The feature of novelty which constitutes this invention is the ball cock 
arranged as described. 


186}, Rams AND FASTENINGS FOR TRAMWAYS, J .Oxley.—Dated 22nd March, 


The object of this invention is to provide a simple arrangement to 
facilitate the turning of tramway cars round the sharp curves which are 
required in passing from one street to another, which may be at right 
angles to it, and also efficient means of fastening or securing the rails to 
the chairs. 

1232. Vatves, EF. Wilson.—Dated 22nd March, 1876. 

These improvements relate to pump and other valves and their 
adjuncts, and are more especially applicable to the class of valve known 
as Peneux valves, and which are formed of vulcanised or mi lised 
india-rubber, and are so shaped and constructed that when properly 
arranged in a valve-box in connection with a pump they will open and 
close freely by the action of the same. The said invention is also appli- 
cable to clack valves for pumps and other apparatus, and to devices for 
preventing the choking or clogging of pump valves. 
sites wes THE Fisre or Yarys, 7. Unsworth.—Dated 28rd March, 

8 





In some descriptions of thread, cotton, or cords it is quite necessary 
that the outside when finished should be free from ioose fibre. This is 
commonly got rid of by a process of gassing—that is, by the yarn, 
cotton, thread, or cord through a flame of , which must of necessity 
deteriorate from its quality. This invention entirely dispenses with this, 
and by twisting it in during the process of twisting the article is much 
strengthened and very highly finished and a good colour. 


1284. Fore-parts or BreEcH-LoapDING Arms, J. F. G. Renette.—Dated 
23rd March, 1876. 





This provisional specification describes impr ts in ting 
fastening the fore-part or fore-end of drop-down guns to the barrel, 


whereby the g and r ting of such fore-part is effected 
simply and easily. The arrangement can be applied to old guns without 
changing important pieces, such as the fore-part itself and the lump or 
tenon on the barrel, 

1235. Wacovettes, F. Clarke.—Dated 23rd March, 1876. 

This improved wagonette when open presents for the most part the 
usual appearance of an ordinary open wagonette, but the two seats and 
backs are jointed in such manner that when elevated the parts which in 
an open wagonette were the seats become the backs, and similarly the 
oy which in an open carriage were the backs become the roof. It will 

understood from what has been said that the seats in the open 
agonette are rily higher, or at a greater elevation, than are the 
seats in the closed carriage, as in the former case the body is y 
folded over uponitself. This invention relates also to an impro step, 
with which it is a convenience to provide the = carriage, and 
which su tially of two treads, the lower one of which 
falls down vertically, drawing with it the Be ge by means of two 
slotted bars, which work in two centres attac! to the upper supports 
of the said upper tread. 


1236. Compressina Cutonipes or Sopa, 7. Cook.—Dated 23rd March, 


This relates to forming chlorides into balls or other forms to be used in 
the Harg and Robi Iphate process, and consists in com- 
pressing the chlorides by means of a series of moulds and plungers, when 
the plungers are by hydraulic pressure so as to give a uniform 
amount of compression to the chlorides in each mould, w! there be 
much or little. 

1289. Braces, W. M. Brown.—Dated 23rd March, 1876. 
These improvements consist in supplying the button-holes in the 
ders or braces with a slide to e the attachment more secure, 
and aleo to facilitate the detaching of the same. 
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1240. Wixpinc Macumves, 7., J., and M. White.—Dated 23rd March, 





rod from a mangle-w! ang! 
vertical shaft actuated from one of the lower longitudinal shafts at a slow 


1. Guy anp Pistot Bagrets, J. P. Clabrough.—Dated 23rd March, 
1876. 


consists orming choke-bore barrels, or barrels con- 
tracted at the muzzle end, by taking a rod having a head at one end and 
a screw at the other end, and the rod into the barrel, so 
that its screwed end protrudes from the muzzle end of the barrel, 
the head bearing against the breech end. A nut with a conical 
hole passed over the screwed end of the rod, the said nut 
is forced the action of a second nut behind it, screwing on the 
screwed end of the rod on to the end of the barrel, so as to com- 
press the said barrel and reduce its diameter at the saidend. By means 
of loose nuts piaced between the two nuts described, the acting nut 
may be forced further on the barrel, and the iength of the contracted 
part increased. The acting nut is removed from the barrel by forcing 
the barrel from out of the said nut. A cutter is described for perfecting 
~_ figure and determining the size of the contracted or choked part of 


1242. Treatment or Crxpers From Iron Puppiine, W. H. Nevitll.— 
Dated 23rd March, 1876. 

The invention consists in applying a current of air or steam, or combi- 
nation of air and steam, or other gaseous substances to cinders obtained 
from ing, heating, and other furnaces employed in the manufacture 
of wrought iron and steel. . 
1243. Arracuine InpIA-RUBBER TO THE TinES or WueEnzs, J. B. Harris. 

—Dated 23rd March, 1876. 

This invention consists instead of immediately covering the wheel- 
pulley or cylinder with india-rubber or india-rubber compounds, of 
covering the outside or convex surface of a flat or grooved iron or other 
metal band, hoop, or cylindrical shell having its inside diameter some- 
what larger than the outside diameter of the wheel, pulley, or cylinder 
to be covered, and to which it is afterwards attached in any convenient 
manner, 

1244 Lockine anv Fastentna Nuts, F. Ley.—Dated 23rd March, 1876. 

A locking bar is employed which is held by and is able to slide through 
a socket or sockets like an ordinary door bolt. The ends of this locking 
bar project beneath the flat sides of two adjacent nuts, which are thus 
secured and rendered unable to turn until the locking bar is drawn back 
or removed from beneath them. 

1245. Screw Coat-rgeper, S. Hjerleid.—Dated 23rd March, 1876. 

This invention has for its object improvements in the apparatus 
knewn as Danks patent coal-feeder, and fire-grate connected with the 
same, 

1246. Preventine Srontangous ComBusTion in Coat, R. H. Williams.— 
Dated 23rd March, 1876. 

This provisional specification describes arranging pipes throughout the 
imass of coals on board ship so as to prevent either the explosion of the 
gases evolved or the spontaneous combustion of the coal itself. 

1247. Rotary Steam Power Evans, C. A. Watteeuw.—Dated 23rd 
March, 1876. 

This consists in an improved system of manufacturing rotary steam 
engines of extreme simplicity, thereby dispensing with the piston, its 
rod, and the connecting-rod used in reciprocating engines. This system, 
which is arranged double in order to avoid dead centres, consists of a 
cylinder, two evcentrics revolving in contact with :wo valves, which 
Nmit or regulate the passages for the supply and escape of steam, there 
being between the two eccentrics a central revolving disc. 





SouTH KEnsIncTon MusEeuM.—Visitors during the week ending 
Nov. lith:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,812 ; mercantile marine, building 
materials, and other collections, 2028, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1699; 
mercaniile marine, building materials, and other collections, 454. 
Total, 14,993. Average of corresponding week in former years, 
12,449. Total from the opening of the Museum, 15,831,769. 
Patent Office Museum, 3443. ‘otal, from the opening of the 
Museum, free daily, May 12th, 1858, 3,584,599, 

CLEVELAND INSTITUTION OF ENGINEERS.—The opening meeting 
of the session was held on Monday, November 6th, in the Hall 
of the Literary and Philosophical Society, Middlesbrough. Mr. 
Thomas Wrightson, the late president, occupied the chair in the 


* place of the president elect, Mr. Thomas Whitwell, who is absent 


at present in America. The secretary, Mr. Macpherson, began 
the proceedings by reading the annual report and balance-sheet, 
from which it appeared that the institution is advancing in 
credit and membership. Mr. Edgar Gilkes then read a paper on 
the Tay Bridge, to which the wembers of the institution lately 
paid a visit. The paper was illustrated by drawings and models. 
‘There was a very good attendance of members. 

EGERTON’S TIDAL PIER.—Some experiments were tried at Clap- 
ton, on Tuesday last, before a numerous company of engineers and 
others, to illustrate the working of a new tidal pier invented by Mr. 
H. A, Egerton. The extreme incline which the brow to an ordinary 
floating dummy assumes at high and low water in all rivers and 
estuaries where there is a large rise and fall of the tide, has pre- 
vented their being of much use except for the embarkation and 
disembarkation of passengers, and great trouble and delay are 
always experienced in the conveyance of goods in such cases, as 
they have to be unloaded at the head of the brow, carried down to 
the ferry boat, and loaded again onthe other side. By a very 
simple and ingenious arrangement of a system of floating dummies 
carrying a causeway made in separate pieces, and regulated by 
means of a series of lazy-tongs, so as always to be retained at the 
same level, Mr. Egerton, it would seem, has at last given to the 
world what it so much needed, namely, a cheap and durable float- 
ing pier, which may be so constructed as to form at any state of the 
tide any incline which may be considered most desirable, and 
which is self-regulating, without any expensive hydraulic machinery, 
according to the state of the tide. Asif would be impossible to 
describe the system without the help of drawings, we shall not 
attempt to do so now, but hope on a future occasion to give our 
readers a full and detailed account of it. 

Society or Arts.—The arrangements for the meetings of the 
Society of Arts previous to Christmas are as follows :— November 
22nd, ‘* Collapsible Boats; their Peculiarities and Advantages,” 
by the Rev. E. L. Berthon ; November 29th, ‘‘The Construction 
of House Drains,” by Major-General F. C. Cotton, C.S.I.; Decem- 
ber, 6th, ‘Street Tramways,” by Captain Douglas Galton, R.E., 
C.B., F.R.S.; December 13th, **A New Process of Printing a 
Number of Colours at One Impression,” by E. Meyerstein, Esq.; 
December 20th, “‘The Philadelphia Exhibition,” by Professor 
Archer. The first course of Cantor Lectures will consist of six lec- 
tures on “‘ The History of the Art of Coach Building,” by George 
A. Thrupp, Esq. Arrangements have been made for admitting 
workmen connected with the coach building trades to these lectures 
at a very reduced charge. This course will be concluded by 
Christmas. The remaining.courses, which will be delivered after 
Christmas, are on ‘‘ The Chemistry of Gas Manufacture,” by A, 
Vernon Harcourt, Esq., F.R.S., and “‘The Connection of Greek 
and Roman Art with the Teaching of the Classics,” by Sydney 
Colvin, Esq., M.A., Slade Professor of Fine Art at the University 
of Cambridge. During the Christmas vacation a short course of 
Juvenile Lectures will be delivered by R. A. Proctor, Esq., F.R.A.S. 
This course will consist of two lectures :—Lecture I., January 3rd, 
‘The Sun and his Family,” Lecture IL, January 10th, ‘‘ Comets, 
Meteors, and the Stars.” The meetings of the Indian, African, 
and Chemical sections will not commence till after Christmas. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THERE are few or no branches of the iron and te industries 
of the Bi the South Staffordshire, and the Worcester- 


shire districts of which less unsatisfactory reports can be made this 
‘week tiaan last. High-class bar firms have no lack of orders for 
their mills of that class, and the sheet mills generally are steadily 
employed, but for plates and angles and common bars the new 
business is insignificant. 

The orthodox price for plates is £11 per ton ; £10 10s. will, how- 
ever, secure an excellent as and according to kind the 
quotations taper down to 10s. per ton. Since first-class boiler 

lates have in this district been brought down to 10 guineas, by 
Codie makers, the plates of the North Staffordshire firms have 
on aes 10s. per ton; and at the reduction they are offered 
this week. 

With the galvanisers and general iron braziers a slightly better 
business is doing in sheets of the quality which meets miscellaneous 
requirements, but there is y so much at the moment being 
done in roofing sheets; though, owing to the tendency to use 
gal roofing iron for several agricultural purposes instead 
of thatch, the late steady progress of this industry promises con- 
tinuance. Stamping sheets are in slightly better inquiry this week 
than last ; and there are one or two tin-plate firras who are not 
quite so badly off for orders as they were. It was rumoured 
yesterday that one leading concern has just booked an order for 
Germany for no fewer than 4000 boxes of tin-plates. 

Rods for nail making in the East, and for a similar purpose at 
home, are being rolled in somewhat r quantities ; whilst small 
rounds and squares are here and there in better demand. For the 
small round mills somewhat of a novelty has appeared upon the 
market. It is old rails cut into lengths, suitable for the furnace 
billets of such iron. Some of these billets are to be had at £5 a 
ton. Assuming that the quality of the rail is not the most inferior, 
such billets are cheaper for the uses in question than puddled bars, 
All really good materials are held for higher prices. Not long ago, 
at an auction in this district, scrap bars realised £8 per ton; 
puddled bars, £5 10s.; wrought scrap, £4 15s.; and cast scrap, 
£3 10s. The iron had the reputation of having been largely made 
out of cold blast Shropshire pig iron ; but even then the prices are 
enormous, and must ke due in no small part to the excitement of 
a stiffly contested sale. 

Strips maintain their recently improved demand, both for tube 
and also nail-making purposes, but prices are still very low. 

The quotations by the agents of Cleveland pig firms were 
generally quite as firm to-day as they were last week; indeed, 
there were occasional instances in which they were even firmer. 
Considerable arrivals continue, and the accumulations of these 
and of South Yorkshire and Derbyshire qualities mainly now 
lying in the hands of carriers at canal wharves and by the sides of 
railways, I estimate at about 10,000 tons. Home makers of pig 
iron not of the highest a are delivering as fast as they can 

uce, and in one such instance a stock of over 5000 tons has 
n cleared off within the last three months. 

Messrs. Groucutt and Sons, of Bilston, have blown in one of their 
blast furnaces, and Messrs. Solly, Limited, Willenhall, haye nearly 
completed the improvements which will have largely increased the 
capacity oi their plant of two furnaces. By the blowing in of 
Messrs, Groucutt’s furnace the number in blast in the district 
becomes 57. As a rule it is still less costly to buy from other dis- 
tricts than to make here; and Messrs. Groucutt would not have 
re-started if they had not required a quality which it is not easy 
to buy; for they are not sais but consumers of pig iron in their 
mills and forges. 

Neither on Thursday in Birmingham, nor on Wednesday in 
Wolverhampton, was much done in pig iron. As a rule vendors 
are not offering, nor are buyers inquiring for quotations. 

Coal is in better demand at the domestic collieries, but there 
is no improvement in manufacturing samples. From 7s. 6d. to 
8s. 6d. remain the quotations for forge coal, boat weight. 

The Mines Drainage Commissioners have officially announced 
that the arbitrators under the Act have made a draft award for a 
new rate in the Tipton district. They also give notice that every 
person rateable according to such award, may appeal against it 
within two months. 

On Wednesday afternoon at a meeting in Wolverhampton of 
the Mines Drainage Commissioners, it was determined to make one 
more combined effort with a view to stop the impending drowning- 
out of numerous collieries in the Bilston district. 

The miscellaneous industries of Birmingham and the surround- 
ing localities remain without much alteration. All builders’ 
requisites keep in pressing request, and foreign goods have to be 
bought to aa customers sufficiently supplied. In many other 
pe apr there is steadiness, but in almost as many there is 
md partial employment, but no very conspicuous distress any- 
where. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


IN the iron trade of this district the business doing during the 
past week has been only of a limited character, and there was but 
avery dull market at Manchester on Tuesday. There are plenty 
of inquiries for deliveries into next year, but makers do not seem 
disposed to sell forward, except at prices which buyers are not 
inclined to give. There is, however, little doubt that at the 
current rates a considerable quantity of iron might be placed for 
deliveries extending over the next three and six months. For 
immediate delivery prices are generally without any material 
change, but sellers, as a rule, are firm. 

Lancashire makers of pig iron remain in much the same position 
as last reported. More than half the furnaces in this district are 
still out of blast, and even the present limited production is not 
being moved off. Makers, however, maintain a very firm attitude 
so far as prices are concerned, and offer no concessions to induce 
buyers, whilst forward deliveries are not entertained at all at their 
—— list prices, which remain at 56s, to 57s. per ton for No. 3 

oundry, and 55s, per ton for No. 4 forge, delivered into the Man- 
chester district. 

In Lincolnshire iron there is no change to notice; there is still 
very little selling, and quotations nominally are the same as those 
last given, ranging from 56s. 6d. and 57s. 6d. per ton for No. 4 
forge, to 58s. 6d. per ton for No. 3 foundry, delivered into the 
Manchester district, less the usual 2) per cent. 

Middlesbrough brands of iron are stiffer, but any advance on late 
rates has a tendency to check business, and as there is very little 
offering except for immediate delivery, there has not been a large 
amount of buying. Quotations for delivery into the Manchester 
district range about 54s. 9d. to 55s. 9d. per ton for No. 3 foundry, 
— 9d. to 54s, 6d. for No, 4 foundry, and 53s, 3a. per ton for No, 4 

orge. 

A steadier tone is maintained in the finished iron trade. There 
are not nearly so many complaints of scarcity of orders, and forge 
proprietors, who are now generally very fairly employed, are 
exhibiting a firmer tone, but there is no material alteration in 
quotations, which remain about £6 15s. for Middlesbrough, 
£6 17s. 6d. for Lancashire, and £7 per ton for Sheffield and Staf- 
fordshire bars delivered into the Manchester district. 

Some of the engineering firms are reported to have secured a 
fair number of orders, but generally this branch continues very 
dull, and, as tool makers are far from busy, it is a pretty sure 
indication that there is no general activity in trade, 

Whilst touching upon the engineering trade, it may be as well to 
correct an erroneous statement with reference to the ten hours’ 

uestion which appeared in a recent number of the Beehive, 
Latin to this journal the Iron Trades Employers’ Association, 


wat the pit, but for Pemberton qualities it is still difficult to obtain 





position having ever issued fromthe Iron Trades Employers’ 
Association ; and it may be addi é 
system was never worked in 
> aad 90 pene ee oe Sa. ‘ . 
did originate with the Scotch firms in Glasgow, but it did not 
receive sup) from the English ca Saag 

With reference to the keen competition of Belgian ironmasters 
in this district, to which I have alluded in previous reports, I may 
observe that at a meeting the other day of the Manchester 
Scientific and Mechanical Society it was stated incidentally during 
discussion that the iron used in the construction of the new Man- 
chester Conservative Club House had been supplied by a Belgian 


firm. 

In the coal trade a tolerably good demand is maintained for 
oe fire ore of aval, and some * pees’ woh coal collieries * 
very busy; but for secon: ities o! there is no pressure o 
orders, and Hy eye are plentiful. Best coal has a stiff 
tendency, and Arley is quoted as high as 11s. to 12s, per ton 


more than 9s, per ton at the pit. Common —_ is a 
drug and difficult to sell, with prices ranging as low as 6s. 6d. per 
ton at the pit; burgy is plentiful and does not fetch more than 
5s. 6d. per ton at the pit; slack is abundant, and sales are forced 
at extremely low prices, common sorts not fetching more than 3s, 
per ton at the pit. 

The wages ae in the Oldham district has been referred to 
arbitration, and I understand that it is not ay rg an 
arrangement similar to that accepted in the Ashton district may 
be agreed to by the miners and the colliery proprietors, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Very little can be said this week concerning the iron and allied 
trades of the North of England, Speaking generally, the status 
quo is pretty evenly maiatained. Demand is not much altered, 
and prices this week have taken about the same range as they did 
eight or ten days ago. In short, the trade is altogether in a 
quiescent condition, and may remain so for a month or two .to 
come, 

There was about an average attendance of merchants and 
makers on ’Change at Middlesbrough this week. There was a 
little speculative buying, but on the whole prices did not recede 
from the level of last market day. Makers have a fair amount of 
stuff on their books, some of them having contracted for the 
delivery of pig iron well into next year. Prices are as follows :— 
No. 1, 49s. 6d.; No. 3, 46s. to 46s, 6d.; and No. 4 forge, 44s. 
Makers were asked to make some abatement on these rates, but 
declined to do so. It is hardly probable that prices will fall any 
lower—at least, not to an extent worth speaking of—and it is quite 
a general impression that unless affairs in the East assume in the 
meantime a more serious phase, there will be an improvement 
when the spring navigation sets in; so that now is decidedly the 
time for those to buy who are disposed to hold their purchases 
over the winter, in the anticipation of realising at a profit in the 
spring. 

Shipments are still going forward on a large scale, although 
the ice has closed the Baltic navigation; Germany, Holland, 
Belgium, and France, still take large exports, and the quantity 
of pig iron shipped from Middlesbrough to Grangemouth for the 
use of the Scotch iron trade continues to exceed the average. 

The shipbuilding trade on the northern rivers is more active 
than it has been for some years, thus demonstrating a return of 
confidence on the part of shippers. On the Tees, Messrs, Dixon 
and Company have just booked contracts for several large 
vessels; and at Hartlepool, Messrs. Gray and Company’s ship- 
yard is full of work. On the Tyne the shipbuilding yards as a 
whole are well stocked, and this is also pretty much the case on 
the Wear, where, however, some of the shipbuilding yards that 
were discontinued in worse times are still desolate. 

This aspect of revival in the shipbuilding trade has re-acted 
favourably on marine engineers and ship plate manufacturers. 
All the firms engaged in these branches of trade are getting 
their order books well filled, and at prices which will leave a 
much more substantial margin of profit than they could have 
commanded three months ago. 

The North-Eastern mineral traffic receipts fluctuate very much, 
alternately exceeding and falling below the receipts of the same 
period of last year. On an average of the last month, the mineral 
traffic receipts for this year are in exzess of those of the same 
period of last year, chiefly, no doubt, on account of the 
exceptionally heavy shipments of coal. This week, however, the 
receipts from mineral traffic are £1238 below the receipts of the 
corresponding period of 1875, while the total receipts for the 
current half-year show up to this date a falling off amounting to 
£42,728 as compared with the receipts for the same period of 1875, 

A report has just been issued to the shareholders of the Skerne 
Iron Company, Darlington, which states that for the last half-year 
upwards of 11,000 tons of plates had been produced, and that on 
the whole a favourable business has been done. 

There is no new feature to speak of in connection with the rail 
trade. Messrs. Hopkins, Gilkes, and Co., are still persevering in 
their experiments with the new process of Mr. I. L. Bell, M.P., 
and from what Mr. J. W. Pease, M.P., a director of the North- 
Eastern Railway, let fall on Saturday last, it seems that boy suc- 
cessful results have been obtained, while I have just seen a letter 
from Mr. Harrison, the engineer of the North-Eastern, in which 
that gentleman speaks in the most hopeful terms of the new 
process and its results, indicating that it will enable rails to be pro- 
duced, capable of bearing a high tensile strain, at a price much 
the same as that of ordinary iron rails. This, however, must yet 
be proved. It can hardly be accurately determined by a few occa- 
sional experiments what it is possible to achieve ena large scale ; 
and if, as I am told, it is proposed to caseharden these new rails, 
I am afraid it will involve a considerable extra cost. 

The Commissioners of the River Tyne Conservancy have resolved 
again to apply to Parliament this session for powers to borrow 
more money and other purposes. Last session they applied for 
powers to enable them to borrow money to complete the construc- 
tion of the Coble Dene Dock, but the application was opposed by 
Sir George Elliott, Mr. Charles M. Palmer, M.P., and others, and 
ultimately rejected. A modified application, and one much more 
likely to meet the views of those who opposed last year’s bill, is 
now in contemplation. The subject is one of great interest to 
Tyneside, and especially to the coal trade. At the present time 
about £150,000 have been expended on the Coble Dene Dock works, 
and it will require nearly a quarter of a million more to complete 
them, but for lack of funds the works are stopped and have been 
for nearly six months. 

There is likely to be a meeting of the Darlington Iron Company’s 
shareholders in the course of a few days. Iam told that some 
strictures are likely to be passed on the management, but as the 
concern is really in a “eg sepa condition relatively to rail-making 
concerns generally, the loss made during the last six months 
having been almost ni/, I believe the directors will be prepared 
with an ample defence. I may add that the ew have now 
two mills at work, and are turning outa considerable quantity of 


In reference to the coal trade, it is difficult to state anything of 
real interest. Shipments are hardly so active as they were, but 


prices are nominally unchanged. Several reductions of wages are 
under consideration, but none of them are likely to lead to an: 
trouble, arbitration having now, to all ces, been ac 

by both sides as a matter of course in d with variations of 
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wages, either up or down. The coke trade is dull. Less coke is 
into the Cleveland district,.and in the county of Durham 
‘ absolutely idle. 


coke ovens are now 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE renewed alarm which existed as to the condition of Eastern 
affairs is one principal cause which is tending to keep all business 
transactions within the narrowest possible groove, and there does 
not appear to be any immediate of relief, “With what 
must under any circumstances be a most formidable contest orem 4 
as in the face, a a diplomacy to ayes unequal to the 
of securing peace, it will be no matter for wonder if the current 

becomes even deeper than at present as the end of the 


year approaches. 

In many branches of the iron trade, however, there cannot well 
be a more pronounced dulness than that now existing, the com- 
plaints of the firms therein being this week louder thar 
ever, particularly from those whose attention is devoted to the 
rolling of merchant iron. An ordinary bar is sel at materially 
below £6 15s. in the Lancashire markets, in competition with the 
local and North Staffordshire products of corresponding qualities, 
At such a price there cannot be any real margin of profit, hence 
one hears repeated asseverations that the trade shal] be allowed to 
lapse for the time being—a resolution only deviated from because 
it is found to be rather less ruinous to work without profit than 
allow the machinery to be laid off. In the departments devoted 
to the manufacture of constructive ironwork and special foundry 
goods, there is, perhaps, a rather more cheerful outlook. At the 
Thorncliffe works, for instance, it is expected that a good deal of 
work will shortly be done on account of the new Manchester gas 
works, the firm being the only gas plant manufacturers who sent 
in a tender and plans—the latter receiving the third prize. 

As to pig iron of any kind little can be said that isnew. As I 
have mentioned on recent occasions, there is a fair quantity of 
Northamptonshire and Lincolnshire ores used in the district, the 
product being q d at about £2 15s. to £2 17s. 6d. per ton for 
ordinary sorts. Other pigs having a large admixture of local 
blackband ores naturally command better figures. Hematites are 
steady at the figures recently quoted. 

In mer steel there is a moderately good, albeit irregular, 
amount of business in hand—there being a tolerable inquiry for 
blooms and forgings, as well as for the material in a more finished 
condition, or as scrap, for af uses. The rail mills are, as 
heretofore, irregularly engaged. I hear, however, that one of the 
largest concerns in the town has orders on its books which will 
take nearly three months to run off. In other directions the 
make is slackening, and two or three mills are wholly laid off. 
Quotations are not far from £7 per ton, There is a wonderful 
difference between such prices as this and those which obtained 
when Bessemer steel rails were first put into the market, The 
ba Sg hardly have been foretold. 

e negotiations which were entered into at the close of last 
week, with a view of terminating the lock-out of the railway 
spring fitters, have so far proved a failure, and the employers now 
reserve to themselves the right of filling the vacancies in their 
respective works in whatever manner they may deem best. They 
had agreed to reduce their demand by from 9d. to 6d. per ewt.—or 
a drop of about 174 per cent., but the men, at a meeting held on 
Saturday, resolved not to concede more than 3d., at which dead 
Jock the affair now remains. 

I am always glad to be able to record any fact which demon- 
strates that Sheffield is not lagging behind the rest of the world 
in the application of art to metal work. I am able to chronicle 
the making of a number of swords for the Viceroy of India, by 
Mr. Jehoiada Rhodes, of Sheffield. These swords are finely 
designed and ornately executed. The hilts are of the purest ivory, 
—, carved, and the Viceroy’s monogram in enamel let in. 

he blades are of a quality equal, if not superior, to the famed 
Damascus blades of historic repute. The scabbards are fretted, 
chased, embossed, and silver gilt, and each sword is laid in a rose- 
*wood case. ey are twenty in number, and are to be presented to 
native princes at the forthcoming Delhi durbar, 

The coal traffic by railway to London during the month of October 
‘was on a much larger scale than during any October in previous 

ears. The Midland carried 152,934 tons, London and North- 
estern 124,761 tons, Great Northern 99,819 tons, Great 
Western 81,686 tons, and Great Eastern 55,795 tons, the total 
reaching 520,424 tons, The Ray increase was by the Great 
ern, which only carried 75,725 tons in September, the 
——— being chiefly from Thorncliffe, Wharncliffe, Darfield, 
and other large pits. West Yorkshire, too, sent a large quantity. 
The Midland, as usual, was mostly supplied by the Derbyshire 
collieries, thirteen of the chief of which alone sent fully 130,000 
tons to the metropolis. Clay Cross, Langley, and Tibshelf each 
send 1000 tons off daily. The North-Western draws its coal from 
the Wigan and Cannock Chase fields, and the Great Eastern is 
necessarily supplied over the Great Northern and Midland. The 
Great Western, as is above shown, is now becoming one of our 
leading coal conveying systems. 

The Board of Trade returns for the month of October are 
again of a somewhat discou ing character, the total values being 
£51,825,188 as against £59,523, 4 in 1875; of coal and coke the 





shipments were on an increased scale, as is shown by the following | P® 


Coal, Coke, de. 





Month ended 31st Oct. 

1875. 187 
Quantity. Value. Quantity. Value 

Tons. £ Tons. £ 

To Russia.. .. .. .. 84,740... 55,989 89,975 .. 50,949 
To Sweden and Norway. 124,594 .. 79,443 126,220 70,423 
ToDenmark .. .. .. 74,431... 42,266 82,511 42,145 
'o y +e 177,383 .. 104,084 256,436 .. 120,261 
To Holland +» 46,878 .. 80, 60, 33,590 
To France... .. .. «. 224,608 .. 124,882 282,6-7 .. 137,420 
To Spain and Canaries . 64,490 .. 44,876 61,541... 35,553 
o Italy ve ee ee co © 89,600... 49,101 88,821 .. 43,195 
To Turkey os ee ‘ee 18,018 12,284 26,663 .. 14,148 
To Egypt .. .. .. .. 54,071 .. 39,486 69,070 .. 39,694 
To Brazil oe 40,730 $1,591 41,693 .. 27,205 
To Malta... .. .. 16,182 .. 11,081 22,001 .. 12,457 
To British India .. .. 90,928 .. 65,483 104,162 ., 59,077 
To other countries.. .. 232,077 .. 156,511 218,469 .. 121,629 
Total... .. .. 1,838,675 847,291 1,525,854 807,746 


Hardwares and cutlery, on the other hand, fell off very largely, 
as is thus shown : 








For October. 
1874. 1075. 1876. 
£ £ & 
: >). Fern 9 es 9,812 .. 7,982 
ToGermany .. .. .. «. co 28,218 .. 27,176 .. 20,825 
ToHolland .. .. .. « oe 18,072 .. 9,023 .. 7,686 
‘0 Bsc os oe oe 15,509 .. 13,470 .. 12,283 
ToS and Canaries.. 10,718 .. 11,755 .. 11,405 
To United States .. .. .. -. 425 .. 87,469 .. 26,591 
To Spanish West India Islands., 11,512 .. 8,565 .. 5,429 
CaS on. be tie be ee 1389 .. 21,841 .. 20,587 
To mtine Republic .. 11,278 .. W271 .. 2,078 
To British North America .. 88,881 .. 18.700 .. 13,558 
To British India .. oo ee «81,223 .. 26,638 .. 25,705 
‘0 Bi +. 50,595 .. 57,085 .. 46,972 
To other countries.. .. ee 119,152 .. 111,193 .. 90,907 
pr 863,498 291,952 
Pig iron increased 2000 tons ; bars, angles, &c., decreased 3000 
tons; railroad iron fell off 3000 toos; iron and steel wire 


diminished 400 tons ; and hoops and sheets, 170 tons ; old iron fell 

off 1000 tons ; steel, 100 tons ; unwrought copper, 7000 cwt.; whilst 

= ron increased 500 tons; lead, 200 tons, and ‘cast or wrought” 
ns, | 


‘NOTES FROM SCOTLAND. 

(From our own Correspondent.) 
THE tone of the iron market during the past week has been 
favourable; more so, perhaps, than at any other time 
of the year. It is a good omen for the future of 
dence which sprung up about six weeks 


has not been materially shaken by the 

gh which we have but is at this moment more pro- 
nounced than ever. Both imports and exports of are heavier 
this week, and there has been a general elevation of prices. Stocks 
are still on the increase, though the additions have not been quite 
so large as in some recent weeks. The pigs er warrant in 
Messrs, Connal and Co.'s w stores at present amount to 
97,100 tons, being 600 tons more than at the same time the previous 
week. The blast furnaces in operation are 117, fewer by one, on 
account of a furnace having been blown out at Shotts for repairs ; 
but there ‘are two more blowing than in the corresponding 
week of last year. Attempts were made to put an unfavourable 
construction upon the news from the East so as to influence 
makers to sell at lower prices, but these have utterly failed. 
Makers hold firmly for higher rates, and it is satisfactory to be able 
to report that the actual requirements of consumers have com- 
pelled them to purchase at advanced figures. 
The warrant market nearly all the week has been firm and strong, 
and prices have gone up fully 9d. a ton. On Friday the market 
was very active. Business opened at 57s. 74:1., and improved to 
57s. 8d. cash, and 57s, one month. Monday's trade was 
ve brisk; business started off at 583, and for a time 
varied with the sales between that figure and 57s. 10d. cash and 
57s, 11d. one month, but in the afternoon 58s. 14d. cash was 
obtained. The market was strong on Tuesday, with a large business 
in the forenoon at 583. 14d. to 58s. 6d. cash, and 58s. 94. month 
open; but the market was somewhat easier in the afternoon, with 
business at 58s. cash. There was a fair market on Wednesday at 
583. 3d. to 58s. 14d. cash. To-day (Taursiday) the market was 
very firm, with business at 58s, 44d. to 58s, 5d. cash, and 58s, 74d. 
one month open. 

A substantial increase has taken place in the value of makers’ 
iron, for which there was a demand. (ood marketable 
brands, Nos, 1 and3, improved 6d. each ; Gartsherrie, Nos. 1 and 3, 
rose 1s.; Coltness, No. 1, 1s. 6d., No. 3, 1s.; Summerlee, No. 3, 
1s.; Langloan, No. 1, 1s., No. 3, 6d.; Carnbroe, No. 1, 6d., No. 3, 
1s.; Monkland, Nos. 1 and 3, 6d.; Clyde, Nos. 1 and 3, 6d.; Govan, 
No. 3, 6d.; Glengarnock, Nos. 1 and 3, 6d.; Eglinton, Nos 1 and 3, 
1s.; Dalmellington, No. 1, 1s. 6d.; No. 3, 1s.; Shotts, No. 3, 6d.; 
Kinneil, No. 1, 1s.; No. 3, 6d. Others unchanged. 

The shipment of pig iron from Scotch ports for the week ending 
the 11th inst. amounted to 10,715 tons, being 1434 more than in 
the previous week, and an invrease of 52 as compared with those 
of the corresponding week of last year; but in the year up to 
date there is yet a deficiency of 69,515, which it will be difficult to 
make up before Christmas, 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 4420 tons, being 250 more than in the previous week, 
and 1110 more than in the corresponding week of last year. There 
is a total increase in these imports to date of 59,722 tons. 

Some kinds of manufactured iron have been in rather better 
demand, but there is yet much room for improvement; and 
though it will be observed from the “‘ prices current” that a few 
articles have risen slightly in value, the increase is by no means 
general, Manufacturers, generally speaking, would be glad to have 
a sufficiency of sales at the nominal rates. The shipments of iron 
manufactures from the Clyde were considerably heavier than usual 
last week, being valued at £26,256. They emb worth of 
machinery, £3003 castings, £2679 galvanised iron, £300 bars, 
£5494 wrought iron, and £8900 railway iron. 

The severe weather of the past week greatly augmented the sales 
of household coals, ani, indeed, all sorts are now in better demand. 
Prices are not as yet materially altered, but in many cases dis- 
counts have either been reduced or disallowed altogether. The 
inquiry for foreign shipments continues fair, but depar:ures are not 
very numerous nor heavy on account of the severe weather. In the 
eastern mining counties there has also been an improved demand 
for household coals, prices being in all cases firm, and in some 
instances improved. “On account of the Baltic ports being now 
mostly closed a sudden check has, however, been given to the ship- 
ments, so that additions of shipping qualities are being made to 
stocks, The miners are working full time. 

A meeting of the Blochairn Iron Company, Limited, will be held 
in Glasgow on the 28th inst., to hear a report by the liquidators to 
the shareholders, on the results of the second year of liquidation. 
During the past twelve months the realisations have not been 
great, as the assets now for the most part consist of the works and 
machinery, and stock on hand, which latter the liquidators and 
committee of creditors consider it inadvisable, in the meantime, to 
dispose of apart from the works, In consequence of a difficulty 
havivg arisen with the landlord of Nether Johnstone Colliery, as 
to a railway claimed by him, the £2500 payable for the renunciation 
of the lease has not yet been received, but the liquidators expect 
that the matter will be adjusted soon. During the past year a 
further dividend of 9d. per pound has been paid to the creditors, 
who have now got, up to this date, 12s. per pound. No settlement 
has yet been effected of the different questions between the com- 
ny and the estate of the late Messrs, Hannay, the vendors. 


alarms 


There are £42,350 arrears of calls, with regard to which the liqui- 
dators will propose that compromises should be made with the 
contributories; and the liquidators estimate the value of these 
arrears at not more than £3500. Ouly £7814 were added to the 
funds of the company during the year. 

Mr. John Jackson, of Newcastle-on-Tyne, has obtained from the 
Clyde trustees the concluding contract for the erection of the last 
portion of the Stobcross Docks. His. tender was rather over 
£200,000, and he undertakes to finish the work within two years. 
I described the nature of the works in a recent number of THE 
ENGINEER. 

Messrs. R. Laidlaw and Son and R. M‘Laren and Co., Glasgow, 
have jointly contracted to supply the pipes for the Dunfermline 
Corporation Waterworks, the price to be paid under the contract 
being £15,919. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


As the manufacture of iron seems to decrease in Wales there is 
a visible improvement in coal industry, and already the public 
are anticipating the time when the positions will be reversed, and 
iron become secondary, or even fall to a still lower level. 

The discovery of the celebrated black seam at Abercarn has given 
great impetus to the Newport Abercarn Steam Coal Company, and 
at a large meeting of the shareholders this week a resolution to 
raise a sum not exceeding £40,000 by debentures was carried. 

There is scarcely a district where some new undertaking in coal 
is not indicated, and only a few days ago it was decided by the 
Powells Duffryn pong to make another important sinking in the 

hbourhood of Cwm Pennar, Mountain re 

scarcely justifies the marked increase in new collieries, 
prices being still low and unremunerative, but there is an impres- 
sion abi that coal is at its minimum, and hence the present is 
deemed the most favourable time for roerangy J coal property. 
The quantity-of coal sent from Cardiff during the past month— 
oO —was 306,205 tons, and the total from all the Welsh ports 
came to 418,164. The principal ports to which coal wasshipped were, 
Poy > pees 14,000 tons; Malta, 20.172; and the leading French ports, 
50,000 tons; Constantinople, 15,495. Russia figures ificantly. 
Only two Russian vessels were engaged in the trade, and the coal 
sent during the month to Odessa was under 9000 tons, 

Patent fuel has shown some remarkable variations during the 


ten months. Thus in January last the quantity sent from 
was 4694 tons, in April it was 8979 tons, in August it was 
14,047 tons, and in October it fell down to 6883 tons. Coke too 
inilicates a considerable improvement. In January the export was 
_ ark in jor sen 1058. 
exports maintain their ordinary low level, In January the 
total from Cardiff was 2333 tons, and in October it was 3173. _ The 
whole iron export from Cardiff for the past ten months was 56,777 
tons. I note in the general returns that a f off to the extent 
of five millions sterling in railway iron alone deen suffered 
this year, as com with 1874. So the Welsh ironmasters, who 
make now in twelve months what they formerly turned out in one, 
are not greater sufferers than the Northern ironmasters. 

I hear that the Rhymney Iron Company are on the eve of issuing 
debentures, This, in face of the new steel works that are building, 
is a necessity, however hard the holders of original stock may feel 
it. The time chosen has been favourable, as the company are, 
perhaps, better placed for orders than any other firm in Monmouth- 


The Dowlais steel works promise to be a little more active 
during the next month or two, a moderate-sized order for rails 
having been received. 

a the hundreds of men paid off at Dowlais lately were 


many of the old Cyfarthfa puddlers, and these have appealed 
strongly to Mr. Crawshay for work. I cannot hear that ae love 


been successful, —— it is understood that a need for pig iron 
has arisen at Cyfarthfa, and if foreign ore was not so light a furnace 
might be put in blast. 
he colliers are beginning to move again, and are planning the 
formation of a union for South Wales and Monmouthshire. One 
of the preliminary meetings has already been held, at which dele- 
eer representing 12,567 workmen were present. By these it was 
ecided to establish this union, and to levy 7d. per month from 
each member, and to hold the central meetings at Aberdare. 

Canon Jenkifs, who took a conspicuons part in the last colliers’ 
strike, died rather suddenly last week. It was estimated that 
5000 colliers attended the funeral. 

_ The coal trade is moderately good. Efforts have been made to 
lift prices, but without The petition is too keen for 
this, and the market is inundated with the best coals. 

Scotch and Middlesbrough pig have come to hand this week in 
rather larger quantities than usual. Foreign ore is also coming in 
more freely. Pitwood is in demand and at improved prices. 

_ 1am informed that the Great Western Iron Company are nego- 
tiating for the | ame of the well-known Park End furnaces, 
in the Forest of Dean, 











PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, bat it should be 
borne in mind that in many cases makers are pre’ to quote different 
terms for special contracts. It is obviously impossible to specify those cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters, 


PIG IRON AND PUDDLED BARS. 








ScoTLanp— £84 £a4. 
G.m.b.—No. le oc o 219 0} Glengarnock—No.l .. 8 4 6 
No.3 . oe of 217°0 No.8 .. 218 6 
Gartsherrie—No.1 .. 8 6 6| Eglinton—No.l .. o 219 6 
No.8 .. 218 6 No.8... o 217 6 
Coltness.—No.1 .. o S11 0 Dalmellington—No.1.. 219 6 
No. eo of £19 0 No.3... 217 0 
eee F ee : : 6 At 
oO. o 18 0 
Langloan—No. 1 .. ms gi 0 ramet m4 Se ee ee : : : 
‘3 oe. ee 
> $308 Do., specially selected .. 310 0 
Carnbroe—No. 1.6 « 3 1 0 . 
No.8. .. 218 0 At Grangemouth. 
Monkland—No. 1 .. »« 219 0| Shotte—No.1.. .. o. 8 6 
0.3 se of 217 0 No.8... of of 218 6 
Chapelhil—No.1.. « 8 0 0 At 
0.8 « wo 9 0 0 Kinnell—No.l .. « 219 6 
Clyde & Quarter—No.1 8 0 6 No.8 ee oe 315 0 
No.8 217 6 At Bo’ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
deliverable alongside. No.1 cc oo cc ac of 2 9 6 
Gotan—No. 1+. .. ++ 219 0 eo ae eS 
0. B oe co ve 17 p Rs Py ae oe 6 
At Broomielaw. = rg no i ss : $ 6 
Calder—No.1.. .. « 8 6 0 Wel cs cc os oo 9 2S 
No.8... .. 218 0 Ps. o-enr-e8-ep Se S 
At Port Dundas. Thornaby .. «2 «2 o¢ 216 6 
Measrs. Boickow, Vavanan, & Co.’s net prices, f.0.b., are, for No. 1, 
£2 188,; No. 3, £2 83, 6d.; No. 4 foundry, £2 8s ; er 4 forge, £2 7s. 6d. 
ad £84 
Wates—No. 2, f.0.b., Newport.. or eo 27 6t00 00 
Forge (at works) ee eo 212 6to8 0 DO 
Common pig (at works oo oo 2 2 6to0 0 0 
Best native ore (at works) .. « 215 0000 0 0 
Both, Davenport, delivered in Aberdare. 
Dersysuire.—No. 1, at Sheffield oo oo 214 OtO 217 6 
No. o oo oe eo 2 7 6to210 0 
LancasHiRE, deli din Manchester.—No.8 216 0to217 0 
* No.4 215 0t0o0 0 6 
0 


K. H. Messelmoun”.. + 510 0t00 0 


Messrs. WHITweEL & Co.’s Stockton net prices (on trucks) are—No. 1, 
£2 128. 0d.; No. 3, £2 88. 0d.; No. 4 Forge, £2 6s.; “‘ Thornaby” No. 4, 
Forge, £2 168. 0d. net cash. 


Hemamite, at works, 2} dis. for prompt cash, 
illom “‘ Bessemer ”—No. oe 








er lee ee ee ve 812 6 
0. 2 oe ee oe ee e 810 0 
No. 8 oe oo oe ee e. 87 6 
Ordinary No. 3 .. ee oe ee eo 8 7 6 
No. 4 oe or ee ee ce 876 
No. 5 os ee ee ee ee 876 
Mottled ee ee of ee ee ee ry 000 
White.. +s se oo oo os. ee o 9000 
Maryport Hematite—No.1 .. = « ee « ee 810 0 
No.2 .. o oe ee wo 3876 
No.8 «. or ce ee ee 860 
No. 4 oe we ee ee ee 850 
No.5 co ee ee ee ee 850 
Mottled and white.. oe oe om ee o. 860 
“ Bessemer ”"—No. 1 ee es es or « $810 0 
No. 2 oe ae ee oe oe 876 
No. 8 ee ee ee ee oo 350 
Puddled Bar— 
WaLes.—At works .. se oe ~~ £5 6 Oto 510 6 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (2} dis. for cash).. « 910 0 
Gtasgow, f.o.b. eo ee oe oe £7108. Od. to8 0 0 
Mripptessro’, at works .. oe oo &f 6d. to7 10 0 
Fox, Heap, & Co. (at works, cash less 2})— 
Ship or bridge veme (A) ee ‘eo eo ee oe 710 0 
as oe ee oe oe oe 
Mast plates (57 800 
Boiler Plates— 
“ Warrinoton,” to 5 cwt. each plate oe oo o 1000 
Do. best best oe o o oe es ~~ LOO 
Do, treble best .. oe ee ee 00. eee O & 
iy Leder discount for cash. The Pearson and Knowles Co.'s prices 
¢ nished = — hey wed | at pony Pee anaes Manchester, or 
arrington, in than 2 tons, or alongside at Liverpool 
in lots of 10 tons and upwards. 4 
Bow txa & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly accounts, or 14 cent, dis. for tn Mea 
months’ The oor Co. deliver in London 
at 10s.; Liverpool, 7s. 6d.; and Hull, 5s, per tonextra, £2 s. d 
Under 2hcwt.each .. ee of eof percwe 1 4 0 
24 owt. and under 3 cwt. oe oe oe or oe 160 
8 cwt. ” 8} cwt. oy oe oe oe «oe 180 
8} cwt. ” 4 cwt. « *e e oe «o 110 0 
4 owt. ” 5 cwt. o - oe oe .- 1180 
5 cwt. ” 6 cwt. oe oe oe o 116 0 
6 cwt. ” 7 cwt. or or oe oe ee 119 0 
7 cwt. and upwards .. os oe ee ee «- 220 
Plates exceeding 6ft. wide, 2s. per cwt. extra. Hamme and 
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chequered plates, and all plates differing from a square form or regular Wares—Treforest Works— : CURRENT ‘ 
te aan peem me Charcoal tin (at Cardif, por owt. |. £019 6 at works PR ata re ty dampabitiiie® 6 re 
2 'AYLOR * boiler’ less ; 9 8. a 
“ Mommoon” best, to 5 owt., to 4ft. 6im. wide, and } 1 0 ts SS Quite wee Wales. ss $0198 | Sesh FakehoAt hesin. 
80 superficial per ton at “ee Dire es “er te - sas de “ Best Rhondca— Pena ee, ~S¥ 0160 
a GEST iru.) ee 00... <2: oni ve See oo se ee eee “° “ 
i. icin teheee on. pe ee fe Gadly’s Aberdare charcoal,. .. «. 019 Oto 0 0 0 We 8 can Ss 8S: Reet 38 2 ee 
‘a Bpedial,toScwt .. .. ss «se ce eo WW 0 Sgt ks oe Black ~ .- vo 0 30..0 50 
Usual extras for overweight, sketches, de. Engine lron— Guake, th Seen 00; Wi ; 6:8 in 00 
E & Sows: KirxsTat Force Co. (from cold blast, pig, refined, and selected). «- 018 0..0156 House be 0 Heer to 
Best, per ton short, at-works .. +. + .. 4 @ @ Plain bars, rolled, viz. : Fie South Darham .. 0 56..0106|  Smallsteam.. 0 17..0 22 
Best oo ee ee oe ee oe e Do, bituminous . 
abeieetl.s cc oe. Hes. co 00” ee B® naam bo See se SR cea Bort(et pits) .. 014.0..0160|Lerd ns Oh O88 00 
Barnows & Gons: Drawn bars, as above, per tonextra 1 0 btn J oo O11 0.0 08 toun— 
i BBE. — field plates - ee ee oe ee = : . Rivet iron > pm 6 ‘. - 20 0 to 22 0 Slack oo 4 =e oe oe 84 10 0..0 00 
” 7 ee - oe oe ee Angle iron aa vi ve oe ee - oe «8 29 10 0..39100 
% Bostbestplaies 323 Ot is 08 Pomings “Plhin shafts under Sewt <. 1. 9 Of 0 0 er Senge aS TASES 
CUEVELAMD 80 «w= ws we we we SB Es to 810 © ~ » lOcwt . . 2 0t000 — +—w ah Linseed .. .. 24 5 0..9%76 
‘Fox, Hap, & Co. (at works, cash less 2})— » m Mow 2. 2. 38 Oto 0 0 Main Ps” 9 53:20 63| Bpemsh cs 9 00.0 08 
Boiler shell plates (po;tnn) << + $10 0 oe oe, eae Splint ;; 0 56.0 76| Palm .. .. .. 89 00..0 00 
” So owt. rd + dea Dross ” 0 0 9..0 30 Rangoon engine 
Flanging pistes (potter) < «= + 1 0 to weight and dimensious : Do—it Figen | ld 
on soles odin er Piston rods, under 5ewt .«. .«. «. 22 Oto 0 0 Houseneld’ port Bapeesd Meet 
‘ aapet AAA “0 = ee mm Wowk ws so. 8 Oto O 0 Qs owt. deled. ¢° 18 8..0 15 9 od, Hngl } 53 5 0.:88100 
Giascow, fob... 2. «1 « « £8 Oto 810 0 Cranks, under’ 5 owt. we BT Oto 0 0 oper ton. fo 86 O10 Foreign pale .. 88 0 0.:39 08 
] ah Le — Sedona e+e Splint 0 80..0 89| Brown .. .. 0 00..0 00 
Bowtrmc & Low Moor (terms as above). ‘owt. £ a Croat wad! adewt. 0 < “ oe 87 Oto 0 0 Wishaw main.. ° 4 9.8 4 ° + ed “2. 4 rit ges 
Land T tron, not exceeding ten united inches © oe 1 4 0 _— 25 se pee FS = A @ 0 os ss 0136..0 13 9 Beh, pale St 10 0..85 0 0 
m For each additional inch extra per cwt., 1s. "all othe "uses according to pattern and weight. oo Brown .. «. 2 00..3000 
Warerreron ”—less 2} per cent. for cash—from 1 Lancashire (Wigan pit — E. 1. Fish .. 23 00..000 
tyityateMtyS.sertm «ee 8 0 0 Wire— Arley + 0106..0110| Yellow .. .. 32 00..3800 
Ditbivne . . .-. 2&2 Ae aft. 0 90..0 96/Tallow .. .. 30 00..5400 
Warrwa1t & Co. (less 9} discount) per ton os ahead A Warrecross Wire & Inox Co., delivered in Liverpool. Terms 2} dis. Furnace coal.. 0 66..0 70) St. Petersburg,) 55 145 9.530 0 
a 2 ee Fs pain we in pase i for cash. Fi oe ee : ey 59 se new } ™ 
Eh tiginaliieaigedhay er O - Best best wn telegraph, lengths, sia ale 0 40 «+e 6010 0..51 00 
4 “Mowmoor” (at the works) up to eight united inches 9 5 gal a oe ton £6. 4. PRPPNT 
he Best we ee en eee ae 4 05; @.-* co.) otk “see 3% eka ee PRICES CURRENT OF TIMBER, 
i+ Best best 6 ts Sw n5 0 7 to ; a) Ae Me! By RI Ee vee 5 ; 4 Per Load of 50 cubic feet. P oe Per Petersburg standard, 
: . T-tron, as above, extra ee oe ee c ee os oe . £6 er rg ae 48. 
iE Angle and T bars, Sin. %0 9in., 10s extra Wo RR mo | ae nee beg. ae 
if por mi i hee? Vee ee, Oo geraah tae tae so" 
ce CLEVELAN® .. .. . =m wt a £610t. 700 12 a ee oe oe oe o 221-6 0 Dow aataat os H H $ie| ae 44 
; Ex. or Dup.ev (terms as below) :— = dsumm Sensing = Sen aati ; 338 ; 4 28 ER 
a ens tints 0d 0 CBee Ses ie he lk Aas nec 819 229 Bw p19 
} >| se “ » Dow > een 2 7 ee oe ee oo ee ee ee 12 5 0 262 2 715 8 S 
wt A a ” Treble 7” 5. 15 0 0 a. e+ See, pee. (ee ae : ae 22 's, spruce 710 810 
| Giascew, £00. 1 oe a ve we AT Oto 710 0 SS TS cho a a wmallssss sess s 98 215 Isle 0 90 
= few. « «tee oes | SE eb Res Ce whoa we 
Bar Iron— Oi i ne ee Le eae ane 4 
if Bow ine, Low Moor, & Tayior Bros. (terms as above). Best gal do. per ton rE bank 8 8 o — ° 
: . Brack & unsquared 5 5 6 0 0 160 0 
¢ perewt. £28. a. Oto 6 oe e oe oe ee ee + 1510 0 American Timber— ‘ 00°08 
Le Flat, round, or square, to 3} cwt. ee. <a, Grane ae 7 08. ieee men, eer ee, eee Red pine tor yards and spars .. 412 5 0 
of EE 2 an. us. se. as ao dee ets A Be ei ae ee a | Mized end bullding.. 310 4 0 ® 9120 
Do.,5cewt.andupwards .. .. . «8 ew 140 Tae Pearsox & Know es Co. recat went Ee be piacdied 
Flate—Ijin. by fin. and upwards. 3. .. 2. 10 0 “‘Dallam ” fencing, Nos. 0to4,B.W.G. .. «. 810 0 igre dade AGE Es 515 610 
7 » under #in. thicktojin. .. . oo .. 12 0 Rytanps Brorners, Limited, Warrington—Prices of iron wire Saget pd - 3) oa 4 ee 
» rete, .. « oo co «42. 3839 &c., delivered free in Liverpool : . 333% ee teres 
ee ee ae ee aie i rpool : - 410 6 0 ME ascalonsesciee OOP 86 © 
For each }in. less than 1}in. wide extra, 10s. per ton. w iron wire, bright or annealed— “feo 58 = pgemniarcatigl 810 1015 
semeted” qui dete dee 1¢ 0 Per bundle of 631b. 7/6 7/9 8/0 8/8 8/9 9/0 9/3 5 ee kee es ee 
” me. | he gs wh os Nos. Oto6 7 8. a a Oe . 212 215|| Makogan - 
ere. eos eee Perbundleof th 9/6 10 wis 18 10 3H 130 $8 Sel maeneeen SS St 
; Rounds—fin. and upwards pe ae Ss hee eee Per bundle of 601b. 14 W6 15/6 1/8 6 17% 18 19. > 8 olo 0 a eee BE BY 
bp 9-léin. and }in. ., oe oe oe - 1830 Nos. 20 21 22, 3330 1 dO... -0606 
" ra. ont Ga. = ee et eS Pee Best best drawn killed galvanised telegraph wire (joined in half Guiana, grosabeart---. 8 0 8 0 St Domingo, das... 9 8 9 8 
ee es et ae mile lengths to No. 9 inclusive with Rylands’ Patent Joint)— wal Ge ae Hacdiio itkdins” lh eeenede eee ee ae 
Rivet, same price as above. Nos.0 to 6 £17 5 0 perton.|No. 10 .. £1915 0 per tom. | Archangel, ist yellow ........ 16 516 10| \mhased tinea begs odie ? 
On ose ry erm pete e e | BR Be be ae BY fs MR Scere § | 
8 an is, extra per ewt., 3a. ? oo » rH 1 ea. 5 
es Mos mH00R, yee works, per Sialic r ee Terms of payment, 2} per -, for = on 10th of month following ond Rien, shin... : 4 % rH ¥ nial Gada : . $ 3 ° $ 
8, }in. to 3in. round and square, or to 6in. flat .. Z poorer Awali cgay as ahr, i ee Re 
mt ‘ - - r m at °° 4 5 ° Wail Rods—Guascow, fob. .. « o 8 066 deals, best sorts sessssoesd . - “4 Bacinwood, 8% Domingo ...... 0 1 3 
Best best oi d “ ** 1015 0 CLEVELAND «. «6 «2 oF 615t07 @ 50 810 Fes 
Rivet iron, usual sizes.. se oe - e- 1015 0 Nails— ,o3 
Best best 1. es at. @ © 115 0 Wuirecross Wire & Iron Co. isis 4 : 
G Lob xiras, Wire Nails, or Points de Paris, per 112 Ib. :— 0 12 © 
: LASGOW, f.0.b... 6 ++ «» oF £7 08 to 710 0 ee, a a ee eee a ee ee He 
Barrows & Sons, at works, per ton short : 14/0 14/9 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 os e3 
B.B.H. Ee aoe ee oe am ee ~~ £ ° 0 Packing in casks ls. per cwt. extra. 58 0160 
4 All other descriptions in proportion. . ¥ Bails—G.ascow, f.o.b. ee ee ee 710 to 8 10 bs 7 : H » H 
' Eart or Dupiey, 2} dis., f.0.b., at Round Oak— CLEVELAND oo ee wee we 6 OOK OS Per Petersburg standard, 
' “* Round Oak,” rounds up to Sin. .. Kt ne - 912 6 Wares—Tredegar Iron Company .. eo 6 0t0610 Quebec, 1st bright pine eeeeee 21 0 2515|| Lancewood spars, each, fresh wo ar} 
' 3 - te Single best ne oo (tt 68 f.0.b. Newport or Cardiff. Qnd do, .....-.ee0e. 1310 1515 Do., ordinary tofair.... 39 4 0 
; 7 nd ee Double ,, wa e. 1210 0 At Aberdare and Merthyr (Daven- 
; = ae ne Treble am a « mes go BS oe oe ° oe 6 Ot 6 7/6 K , Cc ° 
8 Sedine-Gghbet’ .. . * 3 Oe 8 For colliery sidings (works) ** 512 6 <tv@’s COLLEGE ENGINEERING Soctety.—A aang of this 
tf Treble ,, ee. eevee opp tee New and perfect permanent way society was held on Tuesday, the 14th-inst., Mr. W. T. Douglass, 
5 On separate orders of less than 5 cwt. per ton:extra, 10s. rail (Cardiff). . Te ee ee ee president, in the chair, when Mr. A. Percy Guinness read a paper 
| Wars, at College Works, Cardiffi—Coke bars, best .. 710 © ae to 30Ib. per yard run cae = kia J a, oe. The — divided his paper into 
. DE. ee: Ot ee ree parts : e description of the sounding apparatus for- 
Merchant Bars— Fishplates (at works), any section 710 to7 12/6 | merly in use; (2) the alien apparatus recently used in the 
WARRINGTON ” (2} dis. for cash) per ton— Railway Chairs—G.ascow, f.0.b. oo §6=—C oe 4 OHO 4 SG Lightning, Challenger, and other expeditions ; and (3) the neces- 
i Flats, from lin. to 6in. wide by jin. thick and upwards 710 0 Pipes—G ft li ired board ship for d di 
Rounds and squares,from jin. to3in., best .. .. 710 0 eer ae ee ee Fee eee etna s.. exaanend they atleedies tae at te ae 
EGS ic, “tan en” setae ae, See © Under the first division he explained the effective use of the ordi- 
Delivery prices as above. matinee diets STEEL. ‘ cote ‘ —_ mode “ ae with = wn sea lead, i out 
Warrwext & Co., f.0.b. (2} dis. for cash 8. 8. d. e reasons for its failure when used for ocean soundings at great. 
Crown quality’ .. @h —— » - — ~~ ween Seng a. ee oe oe ee = 8 od = 10 0 depths. Under the second division the lecturer gave, in detail, 
Bes’ eRe \y Sin 5 Be alslicae wx dinnnaeh a we pene y nat] pee» Sette Ane” ~ ; pe = . ; explanations of the Deep Sea Clam, invented by Sir John Ross, the 
Rivet irons. se ee te ae wwe BO Sheet cat) Se ee aaeeN) S e e cup lead, the old dredge lead, and Brookes’ sounding machine, 
one ailliy, ““Thormiby".0 «2 « «cf of S88 Second-classtool.. .. cc «. .. 2% 0 0t0 45 0 0 invented by Mr. Brookes, an officer in the naval service of the 
| iat. So eae me 9 R ; : Seet cpaeies atts ns IE an 40 0 0to70 0 0 United States. The chief merit of this instrument is the detach- 
‘ , for clock springs, &c. .. .. 60 09 0to70 0 0 ment of the weight as soon as the apparatus touches the bottom, 
Wars—Tredegar Iron Company, f.0.b. Cardiff orNewport 615 0 iemens(at works) «2 «» eo 810 Oto 815 0 and this principle has been adopted in all the machines which have 
No. 2 bars, f.0.b. Cardiff ee oe oe se eo 615 0 Bessemer, ordinary +. ad - 70 0to 7 26 bi 1 d f a di X i 
Owen, delivered at Cardiff or Newport, net cash - 512 0 Do. superior .. « eo 8 0 Oto 8 5 0 o> seeeny sane Se Seep cen soundings. = Guinness Litt 
“ Do. best ceeded to describe the Bull Dog sounding apparatus, the Fitzgerald 
oe oe o eo 8 5 Oto 810 0 Z 4 8 apy rn ig > 
Sheet— 2<a@ ee Pree a oat the Gibbs Hydra, and Baillies’ and Massey’s sounding machines, 
“ Monmoor,” to 8ft. long by 3ft. 20 w.g., per ton at Rails, f.0.b., Cardiff or Newport .. .- 612 6to 7 0 0 and especially directed attention to the Hydra and Baillies’ instru- 
z | Rs Gil aiiekt ae> pe a ae 10 0 0 Rails, at works, Bessemer ..  .. «- 615 Oto 7 5 0 ments, the latter of which had been used in the Challenger expe- 
i PU so ob <6 ped mm a a aw Heavy .. bis on a . 710 Oto 717 6 dition. Under the third division, he briefly described the several 
Do., best best « ae ee ee 12 0 0 Slightly defective, Cardiff or Newport.. 6 7 6to 0 0 0 classes of rope employed, the manner of stowing on deck, the 
} 5 sual extras. Steel colliery bridge rail, works .. «« 7 7 6to 0 0 0 accumulator, winding- drums, and donkey engine for raising and 
aaa. ww «<.o - «mes a lowering the apparatus, and concluded his observations with an 
cia) ag ee ko account of the water bottle and Millar Casella thermometer used 
i. us ge pp ee ee PRICES CURRENT OF MISCELLANEOUS METALS. for ascertaining — sea temperatures. In the discussion which 
E. P. & W. Batpwix, at works: Copper— £84 followed, Mr. Douglass stated that down to a certain point the 
‘Severn "Singles to 0 wg. .. + a. ae 18 0 0 Chili bersse ce oe oe oe. oe pertomec lin ay g temperature varied with the latitude, but below this point it was 
i ilden” ,, ” a co 60Ooe we 1 8 8 B.S. ingots SHS Cd FS RTS SS Oe Ne found to continue at a fixed temperature, whatever the latitude. 
i ” a ee ee - B 0 Tough cakesor bars .. .. co oo cc ce 8 0 0 Mr. Glarson suggested that possibly pressure gauges would be 
) : ad 2 “Bel oe “3 °° 93 19 : Tin— found a reliable means for indicating depths, with which view Mr. 
d ee. ae * 9510 0 7 0 0 Guinness was inclined to concur, but stated that as yet nomachine 
* Eatin ae w.g., 308.; and «a soncnllensec™ colitis St MI AM eda { 000 had been invented which gave sufficiently accurate results. 
es to 27 w.g., 60s. per ton, extra. 0 le RE Se 83 0 0 Epps’s Cocoa.—-GRATEFUL AND ComrorTinc.—‘‘ By a thorough 
- Gaye. F a ws +. per cwt... 1 1s ° ry a. iiii {34 oo knowledge of the natural laws which govern the operation of 
4} Coke Tin—“‘Stour” cee Ae at i en eee Se digestion and nutrition, and by a careful application of the fine 
3 Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month “ Panther” ae a al we od i ao ie properties of well-selected cocoa, Mr. Ep) has provided our 
following delivery. Antimony— breakfast tables with a delicately flavoured beverage which ma: 
Peansow & Kxow es Co. (terms as above)— £04. a 000 save us many heavy doctors’ bills. It is by the judicious use of suc’ 
Dallam”—Singles, to20w.g. .. «+. perton 1010 0 Regulus ee ee ee { 000 articles of diet that a constitution may be gradually built up until 
Best, 10s,; best best, 80s. per ton extra i tend di 
_— maid at bein aay Spelter— strong enough to resist every y to Hundreds of 
{ Coke ‘Tin singles, to 20w.g to 13 == — Y o . ee. 00... 60) an: 00: 00, 6. ee & 4 15 : subtle maladies are: floating around us ready to attack wherever 
Doubles, to 24 w.g., to 9in. by 36in.—«, «1:17 0 English +. ee. ee we ue oe wef 9 there te 0 was goin, ie mar cone neo ee 
Trebles, to 26 w.g., to 84in. by S3in.., -- 119 0 : 988 keeping ourselves well fortified with pure blood and a properly 
Charcoal Tin—Singles, as above So ae 3 ee! Quicksilver .. «2 «« « per bottle of 000 nourished frame.”—Civil Service Gazette.—Sold only in psckets 
— ee we 228 Phosphor Bronse—Bearing metal per ton ani $ 3 labelled—James Epps and Co., Homeopathic sere” — 9 
ot ion » os ~ oe ee joys e- oe 140 0 0 : 
— 2. Castings according to pattern and quantity. LaxD cLose To Forest Hi, Station To BE SoLD.—About 
1. 2} ais pee nog » st Se a ee Muntz’s Metal—Prices nominal. four acres of Freehold Baltes Land, between Manor = —- 
: 'erms, ‘or on 10th of the month. Orders of 2 tons ec Shi f "2 roads, near Station and Post-office, on the desirable si il- 
and upwards, for shipment free in 10 cwt. cases. = - re hep tr Sutag yin 41s. to 47 way at Forest Hill, where new houses are much sought for.— 
: z. Tew, Bristol, delivered in London, 9} dis foreash— £ = 4. na oc wet See gy Se? ide: sing? Saeer CT Particulars and plans at Mr. Vicars, Surveyor, 151, Strand ; and 
’ —.. - 2 © oF 6 +siencoe eee For } moe A ey Ne NP “eee of owner, Mr. BREWERTON, 30, Wormwood-street, Old Bread- 
: pare eee eet oe ee ge G. Dana, Cologne and London. street, City.—fApvr.] 
' 









































| A. sunizs of experiments similar to those that were 
carried on in 1874 have been in progress for some time 
i of testing the power 


_ A sprigs of ex 


e engineer 

that would be constructed to them. It must 

pe Arnone eg omg eg ay amp cmage arden 
cations, although they: might easily be for them, 


but structures made with railway iron, timbers, and con- 
erete, such as might be constructed during a siege of any 
ordinary length, or to meet am attack of which there was a 
few days’ notice, axpeneng hemes to be-at hand, which, 
in the presént state of modern warfare, is not an unreason- 
able supposition.’ The practice must necessarily occupy 
several weeks; we have not, therefore, attempted to notice 
the results obtained until such progress had been made as 
enabled scooting more to be said than the mere summary 
of the rounds fired on a few days. 

The pegee Ee forth by the Special Committee of 
Engineers and Artillery Officers is as follows :—The points 
on which information is sought are: (1) The effect of 
heavy projectiles fired at long ranges falling at high angles 
on casemates of various kinds; (2) the effect of grazing, 
curved, and direct fire at comparatively short ranges on the 
roofs of casemates ; (3)jthe effect of projectiles striking the 
overhanging portion of the 
interior of a Moncrieff pit ; 1 


above, such as could be made with railway and Sine tek 


Sed oe 
; is no ere ve 
et of each roe oak 


day’s firing, such as haye already 
given in the Standard and other daily papers. The more 
important results are as follows :— ; 
Monday, Oct. 22nd, the firing was from “ C” Battery, 

near the Eastbourne and Pevensey road, 1500 lag range, 
from’ the concrete work above described. Ten rounds 
Mided long. geeined poser, worght af shell 8 Ibe bursting 
-grained po we \ .4 bursting 

chen about 71b. This was ogeabky direct firing. The 
results produced were about 4ft. of concrete struck off one 
lower corner of the exterior slope of the work, a scoop or 
groove of 3in. deep made in the superior slope, and a large 





crater 5ft. across made in the earth and gabions—shown 
in Fig. 2—in the superior slope of the work, and one 


Q ———....... i. & 





(4) the effect of projectiles 
on field, splinter, and bomb- 

roofs of various types; 
fs) the effect of artillery fire 


: 


against siege batteries of 
various ; (6) the powers 
of a : “over- ¥ ” car- 
riage for a 64-pounder gun; 
(7) the behaviour of the Bin, 
rifled howitzer on a carriage 
working on an Alderson plat- 
form with a:special directing 
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ron Ay ae i a On Wednesday, Oct. a Pere —_ carried on 
concrete from i ? arch. | against a ruined martello tower at 104( ‘ds range. - 
M ‘passage under OG tha pe tea 4ft.| gun w Tred off the road wi ‘ont platform, t @ recoil 
N conerete arch 4ft. span, and 4ft. enate oo Weing checked by wood ch K-blocks, The object of the 
O resembles M, but with only a 3ft. span. P resembles N, | firing was to test the shells more fally by ring them 
but with 3ft. span. Q flat concrete, span Vit. wide, 6ft. of | against more solid masonry work than ‘the. casemates. 
concrete on top. R conerete 7ft. span, and 4ft. Gin. con- 2 P4-ponnder n fired common shells plugged with 
ME wilh No ene theb tho petition ah ane of Bee esd e ack. long ining ilk Oe 
seen that the | at are of a more an portions work. titering shel . 
manent character than those of-1874,: gh, a may be eon full weight, were next . : 


pu, weighing in that condition &6 Ib, the firing charge 
empty, welaving i condition 86 Ib., the firing char 
being 12 Ib. ed. abe were produced. ae 
with filled shells followed, the work being rapidly 
demolished. One peculiar projectile was tried, namely, a. 
shell that had cast with a solid and sharp-pointed 
head like that of a Palliser projectile. The penetration of: 
is was about 7ft., being considerably greater than that 
of the common shell, which is about 4ft., the latter breaking 
up against very solid portions of the structure. 
_ On Thursday, Oct. 26th, the 6°3in. howitzer was fired at 
high.angles and with low charges against the concrete 
casemate, &c. The range was 1400. yards. The effect of 
eighteen rounds was to make large craters in the earth, and 
in one case G6ft. deep pnd 12ft. wide, and small grooves, &c., 
in the concrete. Next five routids were fired with the 
64-pounder ; a comparatively large crater was made in the 
exterior slope of concrete from 8ft. to 12ft. in diameter. 
Experimental percussion fuzes 
supplied by the Laboratory 
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bar; (8) the qualities of 
various platforms and special 
arrangements connected with 
them; (9) the breaching 
powers of some new battering 
projectiles for the 64-pounder 


B 


MONCRIEFF 
CUN PIT_ 


gun, 

In order to carry out these 
experiments a block of case- 
mated works has been con- 
structed with a Moncrieff pit 
in rear (vide Figs. 1, 2, 3, 
and 4). To the left front of 
the casemates has been con- 
structed a siege battery for 
two guns of the latest type. 
In rear of the casemated 
battery is the old target 
battery used in the previous 
trial, which has been repaired 
and put in order to exhibit 
the effect of any shot that 
may miss the casemates and 
strike this work. 


The ranges are as follows: 
1500 yards from C battery 
near martello tower on An- 
thony’s Hill; 3000 yards from 
glacis of Eastbourne redoubt. 
The ordnance to be pig tos 
are 10in. howitzer, 8in. howit- 
zer, 6'3in. howitzer, and 
64-pounder muzzle - loading 

un. The projectiles to be 

red are common shell for all 
the above, shrapnel shell and 
special’ breaching projectiles 
for the 64-pounder, and pro- 
bably star shells for the 8in. 
howitzer. 

Piatforms.—Clark’s ground 
platform modified, and a spe- . 
cial platform for the 10in. em 7 7///, 
howitzer improvised from an © Midas 
octagon SS mortar bed. Wheel = 
chocksand otherarrangements 
for neutralising recoil adapted 
to a modified Alderson’s plat- 
form for 8in. howitzer. 

Order to be followed.—(1) Firing from C with 8in. and 
6'3in. howitzers, also 64-pounder; eight rounds from each 
at exterior slope of casemated parapet. (2) Ten rounds 
from each of above as grazing fire on superior slope of case- 
mate. (3) Firing at casemate from glacis of Eastbourne 
redoubt at 3000 yards with 10in. howitzer, with an eleva- 
tion to give an angle of descent of 50 deg. (4) Firing with 
new projectiles at dismantled martello tower. 

Figs. 1, 2, 3, and 4 show the casemated structure fired 
at, Fig, 1 being a horizontal section, Fig. 2 the section 
along the line of fire, Figs. 3 and 4 sections across the line 
of fire or along the parapet. The various casemated cham- 
bers are as follows: A—vide Fig. 1—has a roof of 12in. b. 
12in. baulks, with 2ft. of concrete over it, 16ft. open. é 
the same, but with 3ft. Sin. to 4ft. 4in. of concrete on the 
top—vide Figs. 1 and 4. C the same, but. 9ft. span, with 
from 4ft. Gin. to 5ft. 3in. of concrete on it. D the same, 
with 2ft. of concrete on the top. E }in. iron arch plate 
7ét. 2in span, on iron ‘girders 18ft. span, with 13}in. of 
brickwork, and 2ft. to 3ft. of concrete on the top. F the 
same, with from 3ft. 2in. to 4ft. Sin. concrete. G brick 
arch lft. Gin. thick, 14ft. span, and from lft. 7in. to 
2ft. 44in. concrete at top. the same, 2ft. 3in. thick, 
with from 1ft. 7}in, to 2ft, 6in. concrete. I the same, 7ft. 

, with 1ft. 6in. of brick, and from lft. Spin. to 2ft. 4in! 
concrete. J the same, with brickwork 2ft. 3in. thick, 
‘from 1ft. 7in. to 2ft, Shin. concrete. K concrete arch, 
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FORTIFICATIONS AT EASTBOURNE. 


gabion dislodged. The comparison of this crater with 
corresponding effects produced in the concrete portion 
shows the resisting power of the latter. 

The second series consisted of ten rounds fired at the 
splinter proof from the same piece with reduced charges 
of 3lb. rifled long-grained powder. The effects were 
some timber started under the work, the damage to the 
left corner of the work increased, and a crater made in the 
exterior concrete slope of 2ft. Gin. deep and 3ft,- 6in. 
across. The concrete of superior slope was again scooped 
out in a groove 2in. to 3in. deep. Four rounds were also 
fired from the 64-pounder gun. 

On Tuesday, Oct. 24th, the same pieces of ordnance 
fired shells plugged with sand, from the same range, 
against the work, to see if they would break up against 
the concrete. The 64-pounder fired with 10 Ib. charge and 
2 deg. 15 min. elevation. No gest damage was done to 
the work. Grooves were cut in the superior slope a few 
inches deep, the shell bounding, apparently unsplit, to sea. 
One shell struck the exterior slope and rebounded 
uninjured except its studs. The 6:3in. howitzer, with 4b, 
charge, behaved in as similar a manner as possible. One 
crater was made in the exterior slope Ift. deep, the shell 
rebounding 4ft. back, which crater was enlarged by a 
subsequent round to 17in. depth, the width at top being 





5ft. 6in. by 4ft. 6in, The corner of the casement was 
further demolished. ; 
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were tried in some of these 
shells, the object being to 
ascertain the best time after 
impact for the bursting of the 
shell to take place. Fuzes 
have before-now been ren- 
dered more quick and sensi- 
tive by using a thinner cover- 
ingover the percussion powder 
than formerly—for example, 
paper has been substituted 
or sheet brass. The fuzes at 
present being tried have safety 
ins which escape by centr:- 
ugal force due to the rota- 
tions of the shell. They have 
the usual cushion of lead to 
revent danger of rebound 

hind the pellet, and a 
thimble has been used over 
the head of pellet and needle 
to prevent the entrance of 
foreign matter and the chok- 
ing of the fuze. 

On Friday, Oct. 27th, the 
8in. howitzer was fired at high 
angles from the C battery, 
near the Langley or East- 
bourne and Pevensey road. 
Shells were fired with and 
without bursting charges. 
The exterior slope or epaul- 
ments of the casemates was 
further damaged, and some 
very good shooting was made, 
the Moncrieff gun being 
struck by a blind shell, which 
grazed the edge of the para- 
pet, and afterwards smashed 
up by a shell which burst 
and “killed” three or four 
dummies, as well as cutting 
the crest of the parapet and 
disabling the gun and car- 
riage. The firing was at 
various elevations up to 
15 deg. 

The following results were 
then obtained” against’ the 
er portion ; seven 
iron rails were snapped and 
baulks of timber started in 
adjoining ° section, but no 
actual opening was effected. 
With time-fuzes some further 
damage was done to timber 
supports and more craters 
made. Two blind shells were 
fired at the work. 

On Monday, Oct. 30th, the 
8in. howitzer was fired at 
the casemate at 34deg. of elevation with live shell con- 
taining a bursting charge of 14}lb. of powder, with 
experimental sensitive fuzes, the firing charge being 3 Ib. 
The shells thus thrown fell short until the elevation was 
increased to 38 deg. At the eighth round the shell fell on 
the part of the casemate—E in Figs. 1 and 2—behind the 
epaulment, where the concrete is supported on iron girders 
and plates, causing fracture of rye torte and loosening 
interior. No other more important effects than an increase 
of the damage to the epaulment and surfaces of concrete 
was ellected. The 8in. howitzer was afterwards fired to 
test recoil against chock blocks, consisting of large curved 
wedges on whose surfaces thé wheels recoil. en fired 
with a 101b. firing charge the gun recoiled right over them, 
but they were effectual with smaller charges. The effects 
on the casemate by the firing this afternoon were —Mon- 
crieff gun carriage and gunners further injured by the 
bursting of a shell, and the face of the epaulment or 
exterior slope of parapet further broken, the whole sur- 
face of the exterior slope being now broken up, but the 
concrete lying nearly in its place, and still acting as a pro- 
tection to the casemates in rear. 

Firing was next carried on against a screen battery with 
time an ion fuzes, but with insignificant results. 
The shooting was gool, the flagstaff aimed at being carried 
away. But in the few rounds tired the battery was little 
injured, 
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Clark's platform, consisting of two inclined side pieces of 
considerable thickness, to which is bolted a centre or trail- 
re Rea arm ee bolting the three 
together is their direction can be more y altered, 
for no care is necessary to put them in a parallel position, 
since they all move together, and the trail-piece furnishes 
lever for the handspikes to assist to move the side-pieces. 
t the end of the side-pieces were small check blocks. 
gun acted well on them, and gave no trouble in recoil 
ith the charge rye igs namely, 3lb. The screen 
battery-was fired at with both time fuzes and sensitive 
reussion fuzes. Craters were made in the earthwork of 
various dimensions, up to about 11ft. in diameter by 4fc. 
in depth; one shell grazing and exploding near the 
crest of the superior slope, killed two dummies, and singed 
a third. The dummies were, however, standing too far 
from the parapet to represent the conditions in actual 
service. a 

The 64-pounder gun was fired on the overbank carriage 
once to exhibit its action, the crowded state of the sea not 
almitting of its being fired in the desired line all day. 
This carriage consists of an ordinary siege carriage, with 
the addition of an iron frame forming a sort of “top 
carriage” to enable the gun to fire over the crest of a 
parapet, and so keep the men from being exposed by the 
opening of an embrasure. The carriage acted properly on 
this occasion, but it is not highly thought of by artulery 
officers generally. It is easily capsized, and the gun c.uld 
not well be brought through the trenches mounted on it. 

On Wednesday, November Ist, the 8in. howitzer was 
fired on an experimental wrought iron bed for Alderson’s 
platform, to check recoil. At the first round, however, the 
compression was not put on sufficiently strong, and the 
platform was disp and put out of order. The gun 
was fired, at a range of 3000 yards, at a target fixed on the 
concrete masonry work. No results worth recording were 
produced in the few rounds that were fired. 

The 10in. howitzer was next fired on the platform 
made of the octagon bed, referred to in the programme, 
with india-rubber buffers. Good practice was made at 
3000 yards, but no results worth recording were obtained. 
The platform was displaced by the firing. 

On Thuraday, Nov. 2nd,the Alderson’s platform and 10in. 
howitzer bed having been put to rights, the 8in. gun 
was again fired at 3000 yards range at the same target 
fixed as before on the casemate. The shooting was uncer- 
tain and bad. The 10in. howitzer followed, and fired also 
badly. Where nothing was hit no effects have to be 
recorded. The Alderson’s platform, with special arrange- 
mente, acted well with the firing charge of 6 lb. in the 8in. 

un. 

On Friday, Nov. 3rd, the 10in. howitzer was fired with 
much better results; one shell fell at 3000 yards range on 
the casemate, and burst, forming a crater 5ft. in diameter 
and 10in. deep. Other shells fell close about and on the 
casemate, but with no results worth recording. In the 
afternoon practice, at 52 and 54 deg. elevation, and even- 
tually at 57 deg., the falling velocity of the 10in. shell at 
this range and elevation is very great, and it would have 
been desirable to have struck the superior slope or case- 
mate roof if possible. Unfortunately, this was not done, 
though the shells fell close round the object. Mortar prac- 
tice has commonly ended in disappointment of this kind. 
As long as the work is not struck the only information 
gained is the knowledge with regard to the accuracy and 
probability of striking such a mark. On the first point 
specified in the programme, namely, the effect of heavy 
projectiles falling at high angles and long ranges on case- 
mates, little has been learned. 

On Tuesday, Nov. 7th, the 10in. howitzer on the octagon 
mortar bed was again tried, being fired at 31 deg., when 
fair practice was made. Twelve rounds were fired. The 
64-pounder gun was then fired on the “overbank” car- 

i After ten rounds fair practice the firing was inter- 
rupted by barges crossing the line of the range. There 
was no difficulty in the working of the carriage. It stands 
to reason that on recoil the carriage is subjected to the 
action of a mechanical couple, caused by the centre of 
gravity of the mass of gun and carriage being so far below 
the point of application of the force driving the carriage 
back—that is, the bottom of the bore. No ill effects of 
this fault in principle were seen on this occasion. The 
recoil averaged about 6ft. Owing to there being no 
embrasure, it was desirable to use jointed and rope 
rammers, although the gun which fires over the parapet 
could be loaded over it. 

The 6:3in. howitzer was fired at high angles for three 
rounds, but with no results worth noticing. Two shells 
fell about 90 yards short, and the third was good range. 

On Wednesday, Nov. 8th, the 8in. howitzer was fired 
with 31b. charges on the Clark’s platform, C battery, as 
well as the 64-pounder, both firing at the splinter-proof 
at 1500 yards range. After about nine rounds the 8in. 
she!l fell on the roof of the casemates, which it penetrated 
at D, forming a crater 16ft. long, 5ft. wide, and 3ft. deep, 
injuring chokiag, &e., in interior frames. Another round, 
falling on section A, caused a crater ft. 9in. deep, but did 
not penetrate further. The 64-pounder fired but a few 
rounds, and did no injury worth recording. Some experi- 
mental time fuzes were tried and acted well. 

After the firing, some 10in., 8in., and 64-pounder shells 
were filled with some gun-cotton, and others with the cotton 
powder advocated by Mr. ogee) grew and exploded in 
craters formed by shells which been previously fired. 
The first experiment consisted of the explosion of five 
64-pounder shells, four being filled with gun-cotton and 
one with cotton powder. No great effect was produced by 
ay of them, smal! quantities of masonry only being re- 
p rted to be removed. The second experiment consisted 
vf the explosion of two Sin. shells, one charged with cotton 


Fos 


| 


% 


with cotton powder, and another with gun-cotton, The 
results are reported as follows :—No considerable effect 
produced by either the Sin. or by the 10in. shell charged 
with gun-cotton. The 10in. shell charged with cotton 
powder made “a huge crater completely on 
the concrete and brickwork of the casemate 

di ing several tons of brickwork in the arches below.” 
We give this result as reported in the Standard, as we 
were not present at that part of the experiments. We 
had no reaon to expect any such results from cotton powder 
compare with cotton some time since ; it is right, there- 
fore, to record simply what was reported by those present, 
and, when opportunity offers, give further attention to the 
subject. It is to be observed that any conclusions based 
on the result of a single shell placed in a crater in a 
position where a shell had previously exploded would rest 
on slight data. 

On Thursday, Nov. 9th, two rounds were fired at 100 

ards range inst the flank of the concrete casemate. 
The first round was with shell with Palliser form of head. 
The penetration was 4ft. 8in. The second round was with 
a common shell, the penetration being 2ft. Gin., a crater 
3ft. in diameter being made. The 64-pounder on the over- 
bank carriage next fired at 1000 yards range. Two 
dummy guns on overbank carriages were fired at to test 
the amount of exposure. One was dismounted at the third 
round, and the other at the thirteenth round. After 
firing a few shrapnel, practice was commenced with the 
Sin. howitzer at 1509 yards range, the earthwork of the 
target battery being damaged considerably, but nothing 
worth recording was done. ‘This firing concluded the series 
of experiments. 
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In Chapter III. of Mr. Humber’s book on “ Rainfall 
and Evaporation,” the general relations of rainfall to lati- 
tude, climate, configuration of land and sea in continents, 
&c., and the effects of physical configuration of the land, 
the prevalence of special winds and the relations in 

uantity to altitude above the surface, are well 
Lnieed. The scope of the chapter, liowever, has 
mainly in view our own islands, The various forms 
of rain gauge, and the grounds of preference in construc- 
tion for those intended to register sudden or periodie falls 
and those to give the mean annual supply of rain, are 
pointed out. The globular rain gauge, in which the rain is 
only detained by the surface of a sphere upon which it 
falls, or against which it is driven by the wind, from which 
much was expected some years since, is not noticed, nor 
are the late Professor John Phillips’ interesting experi- 
ments as to the relative rainfall at the summit and near 
the base of lofty buildings, such as York Minster towers, 
referred to. We then pass on to the somewhat difficult 
subject of the amount of evaporation from different 
natural surfaces, bare or wooded, of rock or of various 
soils, more or less exposed to wind, &c., and level or 
inclined. So far as the data yet obtained are reliable, the 
natural mean annual evaporation from the surface of 
England appears to be between Qin. and 19in. It would 
be vain, however, to attempt to establish a mean annual 
fractional ratio between that and the mean annual rainfall 
ce’ England, as the latter varies with difference of eleva- 
tion, western exposure, distance from the west coast, &c., 
between such extremes as 165in. at the Sty in Cumber- 
land and 20in. or 2lin. to the north-east of London. As 
respects evaporation from the surface of waters, such as 
those of lakes varying in depth and in wind exposure, the 
remarks made at page 42 are admirably well put and 
deserve careful attention. There is considerable analo 
with the conditions which determine the amount of suc 
evaporation, and the thickness of ice formed over such 
waters, which our author does net notice; nor do we 
observe that he refers to the effects of differences in 
capillarity in different soils, as one of the most influential 
conditions influencing evaporation from them; thus some 
of the deep black cotton soils of India, and of the 
Southern States of America, have been proved to possess 
a capillarity so great as to pump up moisture from a depth 
of soil very much exceeding anything known in Europe or 
Great Britain. Thischapterdoes not pretend to bea complete 
treatise on Hyetology ; indeed, some of the great cosmical 
conditions which determine rainfall and evaporation over 
our globe are not alluded to. How great would be the 
effect upon the climate of England, the dryness of which 
is constantly found to increase as we go from west to east, 
if Ireland were removed, whose surface acts now as a 
grand desiccator of the wet western winds of the Atlantic, 
or were the Gulf Stream to flow no longer from south to 
north along the west coast of that island, but were to take 
a direction more nearly in mid Atlantic, or were it, by the 
submergence of Ireland, to be transferred right along our 
own shores from the Lizard to the Solway. But though 
not thus completely systematic, this chapter may well be 
viewed as an excellent primer of fundamental information 
for the use of the student in water engineering. The 
fourth chapter—a long one, occupying fourteen pages—is, in 
fact, a résumé of the geology of England and Wales. The 

eology of any country from which a water supply is to 
be derived, or to which it is to be given, is no doubt a 
primary consideration for the engineer; but such know- 
ledge, to be made use of, requires a far more thorough 
knowledge of physical geology,and petrology,and chemistry, 
than can be obtained from any mere sketch, even of a 
region considered as typical as the British Isles. Such 
special knowledge, in addition to what is generally 
found in geological systematic works, is better given in 
such works as the late John Phillips’ “Geology of England 
and Wales. To any one possessed of this knowledge this 
chapter is unnecessary ; in the absence of such knowledge 
it is useless to either engineering student or water engineer, 


the size of a work too ponderous perhaps 
We should remark, however, that the 
some experiments by Prestwich, Dickenson, and 
the absorptivity and : ility. of certain sands, 
which are useful, but ‘have been published elsewhere. 
The next c , which occupies thirteen pages, is 
a résumé of hydraulics, or, more properly, of the 
discharge of liquids in and close channels of -various 
forms and conditions. It is little more than a synopsis 
without demonstrations, and still more than as respects 
the precedi ter, we cannot avoid the conclusion 
that it would hive n best. omitted altogether. It con- 
tains nothing new even in form; “it deals with matter 
that properly constitutes part of the technical education 
of every engineer or mechanician, and unless thus sys- 
tematically obtained, this chapter must be a defective 
source of self-education for the student, and ought to be 
useless to the engineer engaged in practice. In the next 
chapter (the sixth), which is a full and ably written one. 
we return to what appears to us to be the proper scope of 
the work. It is entitled, “ On the Selection of the Source 
of Supply,” and under a large number of sub-heads very 
clearly gives the various conditions which may affect the 
decision of the water engineer as to the adequacy and 
fitness of natural sources to supply particular conditions 
of demand in a given district. 

Under the sub-head of “Necessity for Pumping” we 
have some instructive details as to the arrangements by 
which the ordinary and high services are provided 
for at the waterworks of Aberdeen, designed by the 
late Mr. J. Simpson, and well illustrated. “The high 
service of the Aberdeen supply is provided for by an in- 
— hydraulic arrangement which may thus 

escribed : From a point on the line of the aqueduct, 
where the latter is 150ft. above and about 500 yards dis- 
tant from,the river Dee, an 18in. pipe is led to a water- 
pressure engine situated near the river. A million and 
a half gallons of water per day are passed down this pipe, 
and of this quantity about 30 per cent. is pumped through 
a 9in. pipe, more than a mile in length, into a large cer- 
vice reservoir, the remainder flowing into the Dee. The 
elevation of the reservoir is nearly 400ft.” The fol- 
lowing chapter (seventh) is “On Wells and Well Sinking.” 
This chapter deals tirst with shallow wells, which are 
rightly defined as those the supply to which is derived 
from surface deposition and percolation through discon- 
tinuous material forming the superficial strata, whether 
these be thick or thin. The author then proceeds to deep 
wells, or those the supply to which is derived laterally and 
beneath beds more or less impervious to the descent of 
the superficial waters above them. We have’ then the 
natural conditions influencing supply and the height to 
which the water will rise in the well. Artesian and 
other overflowing wells are well set forth. Amongst the 
others are described the not very commonly known “blow 
wells,” as they are called, of Lincolnshire. These are 
“simply perforations through the boulder clay down to the 
chalk, from which the water rises above the surface of the 
ground, frequently with a pressure sufficient to supply the 
upper storeys of the houses.” 

The “ cone theory,” or that which assumes that the plane 
of saturation in water-bearing strata, becomes by pumping 
from one point—the well—depressed into a cone whose 
apex is that point, is well explained, and the probabilities 
of an inflow of sea-water in litoral localities, due to this 
cause, is shown—such as has taken place at Liverpool, Se. 
Some of the methods resorted to for increasing the yield of 
water in wells—such as jumping bore-holes in the Sales 
or driving lateral galleries or tunnels at that level—are 
described, with the reasons for preferring one or the other 
mode. Jumper-holes are ape ally resorted to in the 
case of wells sunk through rock, and galleries in those 
carried through discontinuous material. In rock whose 
bedding is not enormously disturbed, the jumper-hole 
generally offers the best chance of increased supply. Une 
method of largely increasing the yield from rock, which 
has been tried with success in a few instances, is not 
noticed by our author. It consists in firing a heavy charge 
of powder, sunk to a more or less considerable depth—one 
generally exceeding forty or fifty yards—in a bore-hole 
sunk in the rocky material at the bottom of the well, the 

wder being contained in a water-tight cylindrical can- 
ister. The explosion is so effectually resisted by the 
“ water-tampiug ” in the hole, that the mass of rock is 
shattered and crevassed radially, and for great distances, 
in several directions, and water-bearing seams are 
thus intersected which might not have been other- 
wise tapped by either of the methods described. 
With respect to the rate of increase of the tempera- 
ture of well. waters with depth, that of the well 
of Grenelle increased 1 deg. Fah. for each 59ft. in depth, 
but a well sunk at Rouen through very analogous strata 
showed 1 deg. for every 37ft., and in another instance 
1 deg. for every 55}ft. ere are two artesian wells 
sunk through the volcanic soil of Naples—neither of which 
yielded satisfactory water supplies—which showed an in- 
crease of temperature of only about 1 deg. for 150ft.; and 
in special works in relation to the temperature of the 
interior of our planet, and in relation to the theories of 
metamorphism and of volcanoes, it has been shown that in 
different and often in very proximate localities, subter- 
ranean temperature varies capriciously and to an enormous 
extent, the extremes ranging from 1 deg. in 15ft. in depth 
to 1 deg. in 200ft. or more, as has been shown by Vrolik. 
It is therefore wholly delusive to attempt to obtain arith- 
metically a mean in relation to depth from data each 
one of which is probably influenced by special and 
ocal causes affecting its temperature. Indeed, in 
regions in the +) capa of great mountain ranges, 
or generally in highly disturbed strata, it is impossible to 

redict whether a well sunk at any given point shall yield 
bot water or that nearly at the mean temperature of the 
year at the locality. In the second division of this chapter 
we deal with well-sinking by most of the known methods, 
and of steining or lining their interiors with various 
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acd one with cotton powder ; also of a 10in. shell filled 


and might well have been omitted, as uselessly swelling 


materials. Amongst these is cast iron, employed in the 
shape of tubbing, or cuvellures, of the French and Belgians, 
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, nor 
_do-we find anything as'to the methods of jointing either 
the ends-of the same circle of mts or the latter to 
each other horizontally. Upon this subject more is known 
to the pit or shaft sinker, who belongs to a separate pro- 
fession, in the North of England, in ce, Belgium, and 
West halia, than to the well-digger, as he is commonly 
found in England. Indeed, well and shaft-sinking are 
very generally combined in the practice of the same 
engineer on the Continent. With us anything worthy 
the name of engineering science, as respects well-sinking, 
may be said to be confined to artesian .well-boring ; some 
of the methods employed for which, such as the moditied 
Chinese one, successfully adopted by Mather and Platt, 
that by which, some years ago, while boring for water in the 
premises of Bolckow and Vaughan, at Middlesbrough, 
they hit upon a magnificent deposit of rock salt, are here 
described. Artesian well-boring is here also very full 
described, and its many and ingenious tools are we 

illustrated. 








A NON-HEELING BOAT. 

THE accompanying engraving illustrates a curious boat, exhi- 
bited at the Centennial. Its construction will be understood at 
a glance. The hull is hung on pivots in a heavy frame, which 
constitutes stern post, stem post, and keel in one. The mast is 





stepped in the stem. Consequently when the wind pushes the 
sail horizontally, the keel, &c., are alone lifted, while the boat 
remains perpendicular. As a curiosity in naval architecture, it 
is wotth putting on record in our pages. 








DENTON’S NEW FILTER. 


Tx principal feature of novelty in this filter is that it inter- 
mittently runs'‘dry, so that the filtering material becomes aérated, 
and the impurities detached by it from the-water are to a cer- 
tain extent oxidised. During the day, when the water is being 
drawn off for use, the extent to which aération and oxidation will 
take place will, of course, depend upon the rate at which the 
water is used, but at night several hours may generally be 
counted upon during which aération and preparation for further 
effective filtration may take place. Referring to the section, A 
is the cistern containing the filtering material, The bottom of 
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this is perforated and is placed over a second cistern B, which 
contains the filtered supply. C is the supply pipe from the main 
or from a service cistern, and D is a ball-cock which regulates 
the admission of water to the filter as the filtered water is drawn 
from cistern B. The ball D, however, cannot fall to admit fresh 
water, except in unison with the ball E, which acts by a lever 
upon the same valve. An interval is thus gained between the 
admission of water to the filter A, and the partial emptying of 
the cistern B, and during this interval aration of the filtering 


material may take place. I is an overflow pipe connected with 


both cisterns. With reference to this it may be remarked that, 
although the current induced by the water falling from the 
cistern A will most probably tend to draw air with it as it passes 
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-POTTIER’S HOT AIR APPARATUS 








the connection with the cistern B, still ib is possible, as the short 
piece of pipe is now placed, for some water from A to run 
unfiltered into B, If this piece of pipe were placed at an angle, 
so as to dip from the cistern, or if the connection were made by 
a double angle piece, this risk would be avoided. 

The pipes F G H for supply to different parts of a building 
may, of course, be placed either at the side or at the bottom of 
the cistern, and may be more or less in number. 

The cisterns are made of stoneware, and the ball-cock is 
Butler’s patent, which will withstand very high pressures, 

Mr. Denton’s filter is very simple, and seems to recommend 
itself as favourably as any constant supply filter we have seen. 








POTTIER'S HOT AIR APPARATUS. 

WE illustrate in the accompanying engraving an invention 
patented in this country by Mr. G. F. Redfern, of South-street, 
Finsbury, intended to be used by linen, fabric and cloth manu- 
facturers, dyers, woollen dressers, brewers, and generally in all 
cases where heat is required for drying or warming purposes. 

Our illustrations show at Figs. 1 and 2a longitudinal and 
horizontal section of an ordinary Cornish boiler, with M. Pottier’s 











apparatus applied thereto ; Fig. 3 a front elevation, and Fig. 4 a 
transverse section of same. 

In carrying out the invention, M. Pottier places within the 
fire tube or tubes of the boiler an air chamber of cast or wrought 
iron, which is fixed at the back of the fire grate, and which is 
used as the bridge, being protected by fire-brick on the front 
and top; this air chamber communicates with the outside 
atmospheric air by means of a pipe or tube passing along the 
ashpit and communicating with an outside air pipe or tube placed 
below the ground level and shown in dotted lines Fig. 3.. From 
the top part of the chamber another tube passes along the flue 
and communicates with another air chamber enclosing the back 
flue of the boiler. To this second air chamber are fixed three 
other pipes taking their cold air from the first cold air pipe, and 
which pass along in the side and bottom flues of the boiler. 

At the back of the boiler, between it and the chimney, is 
another and much larger air chamber, in which a series of verti- 
cal pipes is fixed, and through these pipes the products of com- 

ustion pass to the chimney. At the top of this air chamber is 
a pipe for carrying and distributing the hot air to rooms or other 
places where hot air is required either for drying, warming, or 
heating purposes, as the case may be. 








MACHINERY FOR SAWING STONE 
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Rererrine to the description and illustrations of stone-sawing 
machinery which appeared in Tue Encinerr of the 27th ult., Mr. 
F,, Darby, of Freeman’s Stone Wharf, Deptford, has drawn our 
attention to a very simple, but. efficient, though roughly made 
machine, which he has used at the above wharf for about four 
years. During this time the machine has cut between 70,000 
and 80,000 superficial feet of stone, principally Portland, and most 
often in pieces of large size. Mr. Darby’s apparatus cost him 
only about £20, and although it isa roughly made tool, it is not 
very likely that it could be repeated for less than 50 per cent. 
more than that amount. 

We give a rough illustration of the machine, which is, in its 








simplicity and efficiency, an example of the excellent “ makeshift” 
which men thoroughly versed in the practice of the work'to be 
done, and with sufficient mechanical skill to carry out their ideas, 
sometimes bring forward to accomplish an object. It will be 
seen that the machine consists principally of four uprights, each 
made of two semi-balks placed sufficient distance apart to admit 


of the vertical motion of the cross-bearers a, carrying friction 
rollers c, upon which the saw frame reciprocates. latter 


consists of two longitudinal pieces of angle iron connected toge- 
ther at the ends by two pieces of flat iron, as shown at Fig. 
which form the means of holding the saws at different or 
distances apart. The saw frame is thus very light, and requires 
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and in such a manner that 


stayed, may be readily fixed in the 
position shown by the dotted lines, so as to keep the end of the 
arm f at such a level, that it may not tend to lift the saw frame 


i 
: 
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n of a large block of stone, nor throw any 
in an oblique direction upon it when at the bottom of a 
arm f is attached to a crank pin, the 

a fixed level, so that the angle which 
arm without some such arrangement 
be occasionally sufficient to greatly 
r increase the pressure on that end of the saws when 
at the top or bottom of a block respectively. 

In the case of the machine described the engine of the 13-ton 
crane which commands it also works the saws. The engine is 
about 2}-horse power, and with it this rough machine will cut 
100 superficial feet of hard Portland stone in ten hours. About 
seventy strokes per minute is found to be the best speed, and 16in. 
to be the best length of stroke, the sand being worn out after 
having travelled that distance. Feeding in the sand by hand- 
supplied water is adopted, as the saws most needing it may be 
given a larger quantity. 
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OHIO RIVER BRIDGE, LOUISVILLE, KEN- 
TUCKY. 


We illustrate this week a single track railway iron bridge now 
being constructed by the Keystone Bridge Company, for the 
Cincinnati Southern Railway Company, over the Ohio river at 
Louisville. 

Fig. 1 is a general view of bridge as completed. It is 5294ft. 
long, divided into the following spans from centre to centre of 
piers:—Kentucky abutment, 32ft. 5in.; two spans of 50ft., 100ft. ; 
one pivot-draw over canal, 264ft.; four spans of 149ft. 6in., 
598ft. 4in.; two spans of 180ft., 360ft.; two spans of 210ft., 420ft.; 
two spans of 227ft., 454ft.; one span of 370ft., 370ft.; six spans 
of 245ft. 5in.; 1473ft.; one span of 400ft., 400ft.; three spans 
of 180ft., 540ft.; one span of 149ft. 6in., 149ft. 6in.; one span 
of 100ft., 100ft.; Indiana abutment, 32ft. 5in.; total, 5294ft. 

The grade of track approaching the bridge on the Kentucky 
side coincides with that of High-street at its crossing ; from this 
point it ascends at the rate of 76ft. per mile to pier No. 13, a 
distance of 2500ft. from the street, and 2229ft. from back of 
abutment ; from this pier, where the elevation of track is 95ft. 
above low water, the grade is level to pier No. 21, a distance of 
2243ft.; here the elevation of track above low water is 1014{t.— 
low water mark of the Indiana channel being 64ft. below that of 
the middle channel. From pier No. 21 the grade descends at 
the rate of 76ft. per mile for a distance of 700ft., to the Indiana 
abutment, where it has an elevation above the river bank of 35ft.; 
from this point it descends at the same rate till the natural 
surface is reached, at a distance of 2500ft. from the abutment. 

All of the foundations are on solid rock, with the exception of 
the abutments and shore piers 0 and 25, which are on hard clay. 
The foundations from 1 to 11, and from 22 to 24 were put in 
during the season when there was no water in that part of the 
river. The foundations for piers 12, 13,14, and 15, are in smooth 
water, and those for piers 17, 18, 19, 20, and 21 in the rapids ; 
the velocity of the water in this part of the river being, during 
the best working season, from 14 to 20 miles per hour. The 
difficulty of securing the foundations of these piers, as well as 
of carrying on the masonry and erection of scaffolding, arose 
mainly from the want of permanent accessibility to the work, 
the sudden changes of the river rendering it impossible to 
supply material for any great length of time by one fixed plan. 
To meet this difficulty it was necessary to be always prepared 
to transport men and materials to the work, by either water— 
with steamboat and barges—or land—by means of trestles and 
tracks. Only in extreme low water could temporary trestles 
be maintained ; these were frequently swept out by rises in the 
river, which for three or four days would render it possible to 
use barges. Upon the subsidence of the boating-stage a trestle 
would have to be resorted to. These temporary tracks were cun- 
structed from pier No. 11, on Corn Island, a low ledge of rock 
which served as a secondary base of supplies, being secure from 
the smaller rises. The line of track was parallel to centre line 
of bridge,-and about 40ft. above it. The plan which best with- 
stood the effects of small rises was that in which the stringers 
were supported on cribs 6ft. square, placed from 36ft. to 40ft. 
apart between centres, with their corners against the current ; 
these were secured in place first by being filled with stone, and 
then by four-inch bolts, which passed one through each stringer 
to the rock-bed of the river, to which they were secured by split 
ends with wedges ; the stringers were in pieces the length of the 
span. Some of the cribs were 14ft. high, the clear elevation of 
stringer above low water being about 4ft. This plan of track 
has stood in sections 200ft. or 300ft. long, with 6ft. of water 
over it, having been covered before any drift had an opportunity 
to lodge. At certain stages of the river it was impossible to 
approach some of the piers either by trestle or boat. These cir- 
cumstances largely increased the cost of the work. The founda- 
tion for pier No. 17 was the last put in, and was obtained with 
gee g oe = a of the existence of fissures in 

e rock, which rende: the necessary pumping out of the 
coffer-dam difficult. danigs 

The aggregate masonry is 29,779 cubic yards. Fig. 7 is a side 
view of pier No. 18, supporting 245°5ft. span Fink truss. In 
Fig. 7 the form of section at different heights is shown. Figs. 5 
and 6 are different views of pier No. 20, supporting 400ft. span. 
The-cut-water caps and copings are bush-hammered. The 
masonry is built of compact limestone, in courses varying in 
thickness from 12in. to 2ft. 6in. The masonry has been con- 
etructed throughout in accordance with the specifications in con- 
tract for same herewith published. 

With the exception of the channel span, all of the superstruc- 
ture is placed below grade, Fig 1. The below grade or deck 
portion (excepting the canal draw, which is entirely of wrought 
iron, on the triangular plan) is on the plan of Fink’s suspension 
truss ; in these spans the chords, post-shoes, cross-struts, and 
floor-beams (arched with tie-rods) are of cast iron, the posts 
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according to their position and duty ; for example, the i 
seal sapdll toate baun of the channel spans, which are subjected 
to a maximum load at the of each train, have with this 
load a strain of from 7000 lb. to 8000 lb. per square inch; while 
the bottom chords of these spans, and the main systems of the 
suspension trusses, which rarely, if ever, are subjected to the 
calculated maximum strain, are proportioned for a strain of 
12,0001b. per square inch. The other tension members of the 
bridge are proportioned for intermediate strains, 7000 lb. being 
the least and 12,000 Ib. the greatest strain with a full load. To 
illustrate more fully the character of the trusses composing the 
superstructure, the longest spans of each kind of truss have been 
selected, viz., the 245°5ft. Fink suspension and 400ft. modified 
triangular spans; the latter being the truss girder yet 
completed in America, is of general interest, and will be consi- 
dered more in detail than the suspension truss, with which the 
engineers of this country are more familiar. 

Fig. 2 is a side view, Fig. 3 a plan, and Fig. 4 a section of the 
245°5ft. span. In this span arched floor-beams with tie-rods 

the load to the trusses, which are placed 16ft. apart, and 
have a depth of 30ft. These floor-beams, extending under the 
chord, form part of the post, and at the same time act as struts 
in the system of lateral bracing; they are securely bolted both 
to chord and post-cap. The tie-rods, being put in while hot, 
have a slight strain when the beam is unloaded. The chords are 
formed of 16in. cast iron tubes, octagonal on the outside and 
circular on the inside; they are cast in sections the length of 
two panels, and connected at joints by sockets and tevons, which 
are bored and turned to fit. The ts are wrought iron 
columns, varying in diameter from 134in. to 8in., and in area 
from 45 to 9 square inches. The number and size of wrought 
iron bars are shown by the drawing. The roadway and foot- 
walks are supported on six strings of 8in. by 16in. white pine 
stringers. Only the foot-walks are floored over, the roadway 
used by trains, 14ft. wide, along the centre line of bridge, being 
unplanked as a precaution against fire. ; 

The quantities of iron in this length of span, average for the 
six spans, are as follows:—Cast iron, 213,06! lb.; wrought iron, 
bars, rods, pins, &c., 179,756 lb.; column iron, 37,188 lb.; total 
weight of iron, 430,005lb. Weight of iron per foot of span, 
1776 lb.; weight of flooring — stringers, cross-ties, rails, foot- 
walks, railings, &c.—per foot of bridge, 630 lb. Total weight 
per foot of complete bridge, 2396 lb. The deflection of this span 
under a train of four locomotives, weighing 200 tons at rest, was 
at the centre 1jin., and at the quarter posts 1jin. 

Fig. la is a half side view of the 400ft. span. In this the 
primary triangular truss A B C D E F GH, &c., is divided into 
seven panels of 56ft. 7jin. each; to sub-divide these panels the 
posts CC’, EE’, and GG’ are introduced, with the auxiliary 
trusses BJ C’, C’ KD, &. By these intermediate supports the 
divisions of the top chord are made 14ft. 1,%in., and by suspen- 
sion bars from the points I, J, K, L, &c., the floor-beams are sup- 
ported at the same intervals. The floor-beam next the pier is 
supported directly by the pier and point B’, the strut I B’ carry- 
ing the weight to B. Fig. 2a is a partial view of bottom frames, 
with and without foot-walks. Fig. 3a a partial view of top frame. 
Fig. 4a is an end view in a direction perpendicular to plane 
of braces, showing arrangement of foot-walks and roadway. 
Fig. 5a is a half section in front of long posts C’ C and half end 


‘view of brace C D. Fig. 6a is a plan of bottom chord for one pair 


of trusses. : 

The distance between centres of trusses forming the pair is 
4lin., and that from centre to centre of pairs 25ft. 7in. The 
depth of truss from centre. to centre of chords is 46ft. The 
trusses on either side of roadway are now securely connected by 
bolts and struts; but before being thus connected each was 
allowed to support its own weight, and assume its natural 
camber, uninfluenced by any connection with its neighbour. 
By this precaution the possibility of undue strains from inac- 
curacy of workmanship was avoided. It is of interest to know 
that when thus swung independently no perceptible difference 
could be observed in the camber of the four trusses which, 
while supporting each its own weight, were bolted together 
without reaming or chipping, The manner in which the weight 
of the flooring and moving load is carried equally to the trusses 
is shown by Figs. 7 and 8, the concentrated weight at the pin 
being supported equally by the suspension rods on each side. 
The top chords are cast iron tubes, with an exterior diameter of 
l4in., having an octagonal outside and circular inside form ; 
they are reduced in section from middle to end of span in pro- 
portion to diminution of strain; the maximum thickness of 
metal being 1jin. and the minimum lin. The braces and posts 
are close-riveted wrought iron Phoenix columns, varying in 
diameter from 5}in. to 17in., and in section from 57 to 60 
square inches. The wrought iron—bars, rods, &c.—has an ulti- 
mate strength of 60,000 Ib. per square inch. The track 
stringers, consisting of four pieces of white pine 8in. by 1 6in. each, 
are supported by trussed 12in. I beams, as shown in Fig. 5a. 
The cross-ties extend to the edge of the foot-walks, and are sup- 
ported at their ends by longitudinal pieces, as shown in 


Fig. 5a. 

Figs. 1b and 2b show the foot of the end brace A B, with its 
pier bearing the weight being carried to the masonry through 
the cast iron pier-box, which also serves as a seat for the 
adjoining 245°5ft. span Fink truss; 5in. cast iron rollers at 
each end allow the span to readily adjust itself to varying loads 
and temperatures. The steel pin c, 44in. diameter, the brace- 
shoe 6, and the roller plate a form a hinged joint ; double struts 


d d connect the opposite sides. Figs. 3b and 45 are respectively | da’ 


the side and end views of bottom chord connections at C, foot 
of second brace ; ¢ is the foot of long post CC’. Figs. 5 and 6 
show bottom chord connection at E—foot of third brace. Here 
f is a side hill washer at the end of trussed floor-beam for 
bottom diagonal bracing. Figs. 7, 8, and 9 show bottom chord 
connection G—foot of centre braces C H ; the strap g supplies 
all the counter bracing requisite, the weight of bridge in com- 
parison to moving load being sufficient to neutralise all counter- 
strains from partial loads beyond the centre braces. Figs. 10 
and 11 show the connection of strut B’ I with bottom chord, 








their permanent connection thereby rendered simple; the prac- 
tical results, however, proved these precautions unnecessary, no 


change in the computed length of the ties being necessary to 
secure uniformity in the camber of the several trusses; this 
adjustment for both the 400ft, and 370ft. spans was introduced 
as a precautionary improvement in the original design—single 
pin connection— and in both spars it proved unn . Fig. 
30 shows the connection of small post with centre of brace C D. 
Figs. 31 and 32 show connection at centre of tie D E, and Figs. 
33 and 34 at centre of tie F G. Both of these ties were provided 
with an adjustment which proved to be unnecessary. Figs. 35 
and 36 show the connection of small post with middle of third 
and centre braces E F, and the connection at G H is similar. 

The bottom system of lateral bracing may be understood by 
reference to Fig. 2a. In this system the floor beams and bottom 
chords are made to act as members by the lugs on bottom of 
brace shoes, and connecting castings at joints between shoes, 
these lugs being carefully fitted into the flanges of floor beams. 
The diagonal rods pass through the centre of the intermediate 
floor beams, which they keep in line by a simple connection ; 
these intermediate floor beams form no part of the bracing 
system. The top system of lateral bracing is sufficiently ex- 
plained by Fig. 34. The weight per lineal foot of 400ft. span, 
including floor beams and pier bearings, and exclusive of track 
stringers, cross ties, track, foot walks, and railings, is 3502 lb.; 
without pier boxes and rollers, 3378lb. The weight of this span 
complete, with stringers, cross ties, track, foot walks, railings, 
and pier bearings, is 4162 lb. per lineal foot; the total weight of 
iron of all, 1,395,447 lb, 

The 370ft. span is built on the same plan as the 400ft., with 
one panel less ; the geen triangular truss being divided into 
six panels of 61ft. 4in. each ; the length of subdivided panel is 
15ft. 4in. The depth of truss is the same as for 400ft. span, 
viz., 46ft. The trusses forming the pair on each side of the road- 
way are 34in. apart between centres, The pairs are 25ft. apart 
between centres. The clear width is the same in both channel 
spans, viz., 20ft. 6in. The weight per lineal foot of the 370ft. 
span, including floor beams and pier bearings, and exclusive of 
stringers, &c., is 3008 lb.; of span proper, without pier bearings, 
2877 lb.; and of the entire span, pier bearings, stringers, &c., 
3668 lb. Total weight of iron of all kinds, 1,113,338 lb. It will 
be observed that the weight per foot of the 400ft. span is con- 
siderably more than for the 370ft. span. This difference in weight 
is partly due to the longer panel of the 370ft. span, a condition 
favourable to economy of weight, and partly to the increased 
length of span. The deflection of the 400ft. span with a train 
of four locomotives at rest in the centre, weighing in the aggre- 
gate 200 tons, is l}in.; and the deflection of the 370ft. span 
under the same load, lin. 

The camber was put in these two spans by making each part 
longer or shorter than the calculated length by the amount 
which it would compass or extend under the influence of ita 
maximum load; on this supposition, when the span is fully 
loaded, the camber should disappear. The result has been very 
nearly reached ; the camber of the 400ft. span, when light, being 
2hin., and of the 370ft. span 3}in.; a small margin having been 
allowed in both to insure a camber in case of irregularities. The 
elongation of the bottom chord of the 400ft. span under a train 
of loaded cars is, by actual measurement, ;%in. The camber of 
the suspension trusses was put in by calculating the length of 
the chains for a length of post less than the true length by the 
ordinate at that point. In fixing the amount of camber for each 
span, the design has been to make it such that under a maxi- 
mum load the span would be straight. 

The erection of superstructure was commenced in May, 1868, 
and completed ready for trains February 12th, 1870. From 
pier 0 to 12 the false-work rested sage 4 on the rock bed of the 
river ; from pier No. 12 to Indiana shore it rested on cribs 
varying in height from 5ft. to 12ft. In the false-work of all 
spans, except 400ft., cribs 6ft. square were used, three to 
each trestle ; they were filled with stone and bolted down to the 
river bed. These cribs served as an excellent platform on which 
to put together the trestles, which were raised in one full-length 
section—some 90ft. high—by a locomotive on the finished por- 
tion of the bridge, as well as reliable protection against small 
rises. The 40ft. span scaffolding was erected on five large cribs, 
each 14ft, wide, 50ft. long, and 10ft. high, filled with stone and 
bolted to the rock ; they were sunk with difficulty in the fol- 
lowing positions : The first 57ft. from centre of pier No. 20, 
Fig. 1, next 114ft. from first crib—making a span of 114ft. 
for flat boats and small craft; the third, fourth, and fifth 
cribs divided the remaining space into about 57ft. spans. On 
these five cribs trusses were erected and connected at the top, 
except the long span, by single post trusses; for the long span 
leaning trestles were erected from the cribs on each side at such 
an angle as to be connected at the top by the same length of 
truss as spanned the short openings ; on the trestle thus erected 
to grade of track the top trestle was raised 50ft. high, and the 
ironwork put together. The ironwork for the 400ft. span was 
put together in twenty-one days, and for the 370ft. in fifteen 


ys. 

The 245:5ft. span between piers 19 and 20 was the last span 
erected, At this span the raising forces from each side of the 
river met, and had it not been for an unforeseen accident to the 
false-work of this span, by which the completion of the bridge 
was delayed for two months, the force raising from the Ken- 
tucky end would have completed this span at the same time 
that the force from the Indiana end finished the 400ft. span, 
early in December, 1869. On the 1st of December all of the 
spans were in place except this ; the false-work for it had been 
raised, the track connected on top, and everything was in readi- 
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ness to put on the iron of the when the river 
commenced to rise rapidly. As it was impossible to secure the 
) would reach its highest point, it was 
thought advisable to suspend the putting on of iron, weight the 


false-work with stone, and wait the action of the.water and drift 
for a few da On the morning of the 5th a light salt boat 


was blown from the channel, and lodged against the trestle, 
knocking out two cribs, The water was now beginning to recede, 
the cribs had done their work nobly, and everything promised 
an early resumption of work. These anticipations were soon 
turned to ge | eyepaens for on the morning of December 7th 
a steamboat with a tow of barges started over the falls in the 
fog, missed the channél, struck the false-work, and knocked it 
down, The trestles carried with them the cribs on which they 
were supported, leaving a gap of 245°5ft., at the bottom of 
which was an almost irresistible body of water, having a velocity 
of 16 miles per hour and a depth of 16ft. The 400ft. span was 
swung on its bearings November 27, barely escaping this flood. 
The top false-work of this span was taken down and senton 
shore, while the bottom, consisting of the five towers, was 
pulled over into the river, it being of great importance to open 
the channel to navigation with the least possible delay. A plan 
for replacing the lost false-work of the 245°5ft. span was imme- 
diately fixed upon, and the work carried out as fast as possible 
under the disadvantages of continual high-water and the unfa- 
vourable weather of December and January. The plan of the 
new false-work was such as to do away with the difficult work 
of sinking cribs in the swift water as far as practicable. One 
crib, 14ft. wide and 50ft. long, was sunk in the middle of this 
span, and filled with rock; on, this crib three trestles were 
erected, one vertical and one leaning toward either pier; sup- 
ported on offset courses near the bottom of each a trestle was 
erected, leaning toward one on the centre crib, sufficiently 
inclined to be ex ted by a 50ft. truss on top, forming a huge 
straining beam of 122ft. 9in. span. On this trestle the iron 
work was put together; and the span swung on the 4th of 
February. As this false-work was about being completed there 
came a great rise, the water reaching the depth of 45ft. where 
the false-work stood ; the cutwater of the crib was carried up 
on the centre tower, so as to prevent a lodgment of drift, large 
quantities of which were guided through the two spans of 122ft. 
on either side of the crib. So much confidence was felt in the 
stability of the trestle that the putting on of the iron was com- 
menced as soon as the trestle was ready, and the span com- 
pleted when the flood had scarcely commenced to subside. 

All of the work of sinking the crib and putting together of 
trestles was done from barges, which were anchored in place— 
with difficulty, on account of the smooth rock bottom. The 
crib was built in and fastened to a barge 15ft. wide and 90ft. 
long; the barge was then loaded with as much rock as she 
could float, in addition to the crib, then towed to the site, held 
in position by lines, and scuttled. 

Upon its completion the iron work of the bridge was 
thoroughly painted with red lead and the timber with oxide of 
iron, except hand railings, which were painted with white lead. 











THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 

Tue Centennial Exhibition nominally closed on the 10th 
instant, but although the packing up and transmission of goods 
is p ing rapidly, the Exhibition is still open to all visitors 
willing to pay the usual admission fee. Nevertheless, I must 
speak of the Centennial as a thing of the past. I have, I believe, 
placed before your readers an account of the most noteworthy 
exhibits that the machinery hall presented, but a few matters 
still remain to be described which are worthy of notice. 

The task of supplying the Exhibition with an adequate quan- 
tity of water for all purposes was no light one. It should be 
borne in mind that the area to be supplied comprised 236 acres, 
covered with buildings which were crowded during the day, and 
provision had also to be made for an ample supply at a high 
pressure in case of a fire breaking out, the consequences of which 
would have been most disastrousif it were not checked at the outset. 
In order to put the water supply of the Exhibition on a proper 
footing, the Commission secured the services of Mr. Frederick 
Graaf, formerly the chief of the water department of the City of 
Philadelphia, and this gentleman designed and laid out the 
whole of the Centennial Waterworks. The source of supply is 
the same as that of the larger quantity of water supplied to the 
city, namely, the river Schuylkill, and the intake is situated near 
the Belmont landing, where passengers for the Exhibition dis- 
embarked from the small river steamers which ply above the 
Fairmount Dam. 


A neat brick building, ornamented with patterns and a real slate 
roof, the latter being a very uncommon featurein America, contains 
the engines and boilers not yetremoved ; the chimney also of bri¢k- 
work, surmounted with an ornamental iron cresting, is 80ft. 
high. The grounds round the pumping station are neatly laid 
out and kept, and the fountain playing in front of the door of 
the engine house was a refreshing sight in the midst of the 
torrid “Centennial” summer. The engines themselves were 
supplied free of cost to the Commission by Mr. Henry B. Worth- 
ington, of New York, and it is to be regretted that this, one of 
the best and largest engines in the Exhibition, and the only one 
of any magnitude except the Corliss engine, and one which was 
continually performing actual work, should have been placed in 
such an out-of-the-way corner of the grounds, where it was 
seen by a very small portion of visitors; but as the river would 
not come to the engine, the engine was obliged to go to the 
river. 

The pumping machinery consists of what most people would 
call a pair of direct-acting steam pumps, but which is described 
by the inventor as “ one Worthington duplex compound pumping 
engine,” capable of raising from five to six million United States 
gallons of water in twenty-four hours toa height of 20(ft. This 
type of pumping engine is not so well known as it deserves to be; 
in fact, I believe I am correct in stating that, although often exhi- 
bited, not a single specimen has been actually erected in Europe. 
The main feature of theinventionis, that although the machine con- 
sists of two separate and complete direct-acting pumping engines, 
thesteam valves regulating the movement of each individual engine 
are operated by the other, so that the two engines become, in fact, 
one pumping machine, neither engine having the control of its 
own valves. The result of this arrangement is, that any amount 
of time may be allowed for the repose of the piston at the termi- 
nation of each stroke. The water valves can thus come quietly 
to their seats, the currents can subside, and equilibrium of 

ressure be formed without the noise and hurtful shocks which 
follow all attempts to force these results by the uniform reci 
cation of a piston connected with a fly-wheel. ‘The two pistons 
are never at rest at the same time, but one or the other is 
constantly exerting its full effect upon the water column, pre- 
venting it from coming to a state of rest in the main, and insuring 
a constant delivery. 
One object sought by Mr. Worthington is that the rate of 





movement of the water column through the forcing main should 


be as nearly as possible uniform. 
The Cornish engine, is defective in this being single- 
acting and intermittent, and the stream delivered by one of 


these engines varies enormously in volume, rendering a stand- 
pipe almost a necessity. Rotative engines also deliver a very 
unequal volume even with the combined bucket-and-plunger 
pump, owing to the variation in the speed of the piston, as the 
crank approaches to and recedes from the centre. 

Another improvement effected by Mr. Worthington is to 
reduce the weight of moving parts to a minimum, and thus 


The Cornish engine is very defective in this respect, depend- 
ing, as it does, upon the descent of a heavy weight to move a 
column of water, and in rotative engines the heavy fly-wheel 
revolves with almost irresistible force, compelling currents to 
change their direction suddenly, and valves to beat into their 
seats with more or less violence. 

Engines should alsa, if possible, be compact and self-contained, 
and not require the costly engine-houses and massive foundations 
which are requisite for Cornish and rotative engines. There can 
be no question but that Mr. Worthington has obtained all the 
advantages enumerated above. The buildings are small and 
inexpensive ; the engine house only measures 45ft. by 38ft., and 
is large enovgh to contain another engine of the same size as the 
one now in it, and with ample space to spare for auxiliary 
engines for boiler feeding and other purposes ; the engine room 
is only one story high, and the engine is quite independent of 
the walls. There is a total absence of noise or concussion ; in 
fact, with the eyes shut it is impossible to believe that you are 
standing alongside of an engine of such large power. The best 
proof that can be given of the uniform pressure in the delivery 
main from one of these engines is shown by a card takenin the 
same manner as an indicator diagram, from the delivery pipe of 
a Worthington duplex pumping engine of 5,000,000 gallons 
per oy pumping capacity, at the Belmont Waterworks, 
Philadelphia. I have a photograph of this card before me, and 
it shows no rounded corner or waving connecting lines, thus 
proving the perfect seating of the valves after every stroke, 
the complete filling of the chamber for every stroke, and the 
practical uniformity of motion of the water column. Economy 
is another important consideration, and in this respect the 
Worthington engine stands high. 

A table prepared by Mr. Worthington, and based upon the 
official reports of the various corporations as to the quantities of 
coal burnt and water pumped, gives the average annual duty of 
forty Cornish and rotative pumping engines as amounting to 
33,223,359 lb., the highest duty being obtained from a Cornish 
engine at Jersey city, which gave a duty of over 52 millions, and 
the lowest from a beam and rotative engine at the Philadelphia 
Waterworks, which only performed a duty of 17,162,886. The 
latter was also a beam and rotative engine, and must be an 
exceedingly bad specimen of that type. As compared with the 
above, the duty is given of twenty Worthington Duplex engines, 
which give an average duty of a trifle over 48 millions, the highest 
being 57,819,552, and the lowest 38,680,920. One of these 
engines at Newark is stated to have performed the duty of 
77,358,478 lb. of water raised ft, high with 100 Ib, of coal. 

One of the best proofs of the high opinion formed. of the 
merits of this engine by the really scientific men of America, is 
that it is exclusively adopted by Mr. Alexander L. Holley, the 
well-known engineer, for all the numerous steel works under his 
control, and, in fact, for all the steel works in the United States, 
The report of the chief engineer for Jersey City, in 1875, states, 
this engine takes precedence of all others under his control for 
ease of working, safety, and economy. 

The dimensions of the “ Centennial ” engine are as follows :— 
Diameter of high-pressure cylinders, 29in.; diameter of low- 
pressure cylinders, 50}in.; stroke of piston and pump, 50in.; 
diameter of pump plungers, 22}in. One of the air-pumps has a 
diameter of 30in., and the other a diameter of 27in., the stroke 
of each being 24in. The working s of the piston is 110ft. 
per minute, and the guaranteed quantity of water is lifted at this 
speed. The workmanship of the engine is excellent throughout, 
and the details which strike the eye of the English engineer are 
too numerous to mention. 

The general arrangement of the engine will be readily under- 
stood by reference to the engraving, but the details of the valve 
gear, by means of which one half of the engine regulates the 
movements of the other half, are too complicated to be described 
without many detailed drawings, although tolook at the mechanism 
is extremely simple. The whole of the cylinders, steam pipes, 
and chests are carefully lngged all over with wood, and every pre- 
caution taken to prevent the loss of steam by condensation. One 
striking peculiarity is the long dome over each valve chest, which 
is introduced to enable the slide valves to be suspended from the 
end of a long bar, and to oscillate like a pendulum, and thus 
prevent all pressure on the valve faces, 

In the boiler house are two boilers, also constructed by Mr. 
Worthington, and each of 6ft. 6in. diameter of shell, and 18ft. 
long, and containing ninety-six 4in. tubes. They are worked 
with a maximum pressure of 60 lb., and an ordinary working 
pressure of 50 Ib. 

A high-pressure auxiliary engine and pumps have been pro- 
vided for temporary use, capable of raising to the necessary 
height one million gallons in twenty-four hours. A small duplex 
engine is also engaged in feeding the boilers. 

The pumps take their supply from a large well in the engine 
house, which is fed from the river through about 75ft. of 30in. 
main, guarded by the proper screens at the inlet on the river and 
in the well. The ascending main is 18in. in diameter and 958ft. 
long, from the pumps to the stand pipe. The latter, situated 
near the park drive, northward of Neeser’ Hall, is made of 
wrought iron, 4ft. in diameter and 120ft. high from its base, 
with a finial 13ft. high surmounting it. Fora height of 25ft. above 
the surface of the ground it is supported by masonry, of octa- 
gonal form, faced with green serpentine, with mouldings, roof, and 
dressings of Ohio sandstone. The water was pumped into this 
pipe to a height of about 208ft. above the level of Fairmount Dam, 
and about 108ft. above the floor of the main Exbibition build- 
ing. From the stand pipe a 16in. main extends about 1300ft. 
to a point on Belmont-avenue between the Main and Machinery 
Halls, where it reduces to 12in.; from this latter were supplied the 
three mains underlying Machinery Hall, and three similar ones 
under the floor of the Main Exhibition Building. Connected 
with these pipes, inside. and immediately outside of the two 
buildings just named, are no less that 126 fire hydrants. Mains 
also extend to Horticultural and Agricultural Halls, and to the 
Government and other buildings scattered about the grounds ; 
the whole length of the mains connecting and within the various 
buildings exceeds six miles. The total number of fire hydrants 
in the various buildings, and within the Exhibition enclosure, is 
about 300. The 10in. main which supplies the lake at the north 
of Machinery Hall, does so through a fountain consisting of three 
concentric rings of jets of 50ft., 30ft., and 12ft. in diameter, from 
which will issue about 200 jets of water. 

Connections were also provided between the City Waterworks 





and those of the Centennial Commission, to enable them to 
mutually assist each other in case of necessity. 

The works reflect great credit upon the engineer, Mr. Graaf, 
and upon Mr. Worthington, for gratuitously supplying the 
engine and boilers, No doubt the pumping station will remain 
as a permanent addition to the already numerous pumping 
engines owned by the city of Philadelphia, and continue to be 
used as long as the supply is derived from the not too pure 
river Schuylkill. 

The most important and novel machine tool in the Machinery 
Hall was, undoubtedly, the bevel-gear cutter,made by Mr. Corliss. 
The excellence of the work produced by this machine is proved 
3 the smoothness of running and total absence of noise dis- 
played by the large bevel wheels used in driving the under- 
ground shafting in Machinery Hall, all of which were cut on this 
machine, which was, indeed, specially designed for that purpose. 

I send you a photograph of this tool, from which your readers 
will be able to get a general idea of the principles upon which it 
is designed, but it is impossible to describe all the various beau- 
tiful contrivances comprised in it, without the aid of a complete 
~ of working drawings, which I have in vain endeavoured to 
obtain. 

The wheel to be cut is mounted upon a strong horizontal 
spindle, which is moved by gearirg to regulate the position of 
the wheel. The radial arm, which carries the cutter, works 
upon a universal joint, fixed upon a spindle running into the 
hollow horizontal casting of the framework, and can be adjusted 
laterally, and set at any desired angle. On the top of the arm is 
a saddle sliding on the outer face of the quadrant, which is 
secured by clamps when the arm is set to the angle required. 
The weight of the arm is counterbalanced by a weight under the 
floor, attached to a rope passing over a pulley at the top of the 
quadrant. A steel former or pattern, which is an exaggeration 
of the exact form of tooth required to be cut, is fixed between 
the quadrants and a round pin attached to the spindle carrying 
the cutter, and is held up against this former by another weight 
suspended from a rope passing over the pulley, placed between the 
horns at the upper extremity of the quadrants, The tool only 
cuts during the down-stroke, an inclined plane in the saddle 
keeping the cutter off the wheel during the up-stroke. The rack 
which conveys the motion from the pinion—shown on the 
engraving — to the cutter, is furnished with loosely fitting 
movable teeth, to prevent jamming in the pinion as the tool 
swings to the shape of the former. : 

The large wheel mounted on the same spindle as the gear 
wheel to be cut is used for setting out the pitch of the teeth. 
The periphery has holes drilled in it, in which a bolt is inserted 
to hold the wheel in the position required to cut the requisite 
number of teeth. At present only one row of holes has been 
drilled, which correspond with the number of teeth in the bevel 
wheels used in the Exhibition; but the rim is of sufficient 
width to allow of a great additional number of holes td be 
inserted. The edge of this wheel is furnished with finely 
pitched teeth, into which a pinion gears, in order to turn the 
wheel which is held in position by a powerful locking bar. 
Powerful as this machine is, and cumbrous as it may appear at 
first sight, it is driven by two 1}in. belts, one for the forward, 
and the other for the reverse motion. The leading feature in 
the design of this tool, is to set out the work on a much larger 
scale than it has to be executed, so that the errors whieh it is 
impossible to avoid entirely, may be reduced in proportion to 
the difference between the circumference of the wheel or quad- 
rant and that of the wheel to be cut. 

Among minor exhibits I must not pass over Laurence’s com- 
bined index and plain milling machine, of which I send 
drawings. In constructing this machine the object to be attained 
was to combine all the essential parts of two machines in one. 
The standard is in two pieces, and round as far as top of sleeve, 
with the bottom made flaring, to rest firmly on the floor. From 
the top of the sleeve upward the front is flat, with square sides, 
and ribbed vertically on the back side. On this top part the 
spindle carrier is fitted, with spindle and lateral adjustment of 
spindle, with gears and pulley for driving the spindle and the 
rack gear and handle on the back side. This carrier has a tra- 
verse of 9in., and can be operated either by screw and hand- 
wheel at top, or by lever and rack gear behind. The cutter 
spindle is made of steel, is 24in. in diameter, is strongly geared, 
and is driven by a cone pulley of 3in. face. The cutter is fastened 
to l}in. steel centre, fitted into the end of spindle. The cutter 
spindle has an adjustment of 5in., by means of the screw and 
wheel at the right side. Attention is called to the left-hand box 
of cutter spindle, which is a pipe box bored tapering, into which 
a composition: bush is fitted. Through this bush the spindle 
passes. On the outer end of the bush a check nut is fitted for 
drawing the bush in on the taper. By this method the wéar of 
bearing is taken up. Thesleeve alluded to is a piece fitted to the 
top part of round standard, to one side of which the index 
cutting is attached, to the other side the plain milling table. A 
drop pin index nearly similar to that used in a clockmaker’s 
dividing engine is shown below. This is a neat and useful machine 
tool, to which nothing quite analogous exists in England. 








ACCIDENT ON THE MIDLAND RaiLway.—An accident, of as yet 
unexplained origin, occurred at one o’clock on Wednesday morning 
to the Pullman car train on the Midland Railway. When 
approaching the Heeley station, about one mile from Sheffield, the 
coupling connecting the first Pullman car with the front part of 
the train gave way, -and whilst the first part of the train went on 
in the direction of Sheffield, the hind portion left the rails and 
dashed into the station. There were two Pullman sleeping cars in 
the train. The carriage heading the hind portion of the train came at 
the entrance to the station into collision with the semaphore out- 
side the signalman’s box, which was thrown down to the platform. 
Mounting the platform, the car and the remainder-of the car- 
riages ran along for a distance of about fifty yards, in their course 
smashing up the platform as if it were a structure of cardboard, 
The Pullman car was then brought to a stop by being thrown upon 
its side, falling away from the platform and blocking the up rails. 
The front ie wheels remained on the platform, but those 
behind were driven into the carriage immediately in the rear, 
A distance of fifty yards separated this carriage from the second 
Pullman car, the couplings of which had broken imme- 
diately after the separation from the main body of the 
train. This car was off the rails, but remained upright. 
There were but few passengers in the train. Only five 
were injured, and except in one case none of the injuries 
are of a serious character. The first part of the train was 
brought back to the station, and the passengers taken on to Shef- 
field, where they received the attention of medical men, and with 
but one exception resumed their journey subsequently in a special 
train. There are no points where the carriages left the rails, and 
the supposition is that one of the axles broke, but this is only 
conjecture, It is thought that had it not been for the two 
Pullman cars the personal injuries would have been much more 
severe. The cars a the bumping and crushing remarkably 
well, and appear to be hardly damaged. The traffic-was almost 


uninterrupted by the accident, and was worked on a loop, and 
afterwards on the goods lines. The line was cleared in the 
course of Wednesday evening, 
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BRIDGE OVER THE OHIO, LOUISVILLE, U.S.A. 


THE KEYSTONE BRIDGE COMPANY, ENGINEERS, 


(For description see page 358.) 
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THE CHEMICAL SOCIETY. 
Thursday, November 2, 1876. 
Professor ABEL, F.R.S., President, in the chair. 

Arter the minutes of the previous meeting had been read and 
confirmed, and the presents announced, the following names were 
read for the first time :—Messrs. W. C. Davis, J. Clark, T. Tyrer, 
F. H. Marshall, T. G. Charlesworth, J. Wood, Griffith Jones, B.A., 
J. Faleoner King, and C. C. Capel. For the third time—Messrs. 
Thomas H. Juhnson, Otto Hehner, G. C. Thomson, H. A. Bernays, 
W. J. Fuller, ani Gustav Auerbach, who were ballotted for and 
duly elected. The president then announced that the Goldsmith’s 
Company had g ly contributed £1000 towards the society's 
research fund, started some time since by Mr. Longstaff. 

Mr. Lupton read the first paper, “‘On the Oxides of Potassium.” 
After mentioning the experiments of Davy, Gay-Lussac, and 
Thénard, and others, he de-cribed the method by which he had 
obtained some new oxides of potassium ; this consisted in passing 
air, and in some cases nitrous oxide over metallic potassium gently 
heated to a known temperature, in a glass flask. In this way he 
had, by stopping the action at c-rtain stages, obtained three new 
oxides KsO;, K,O,, and K,O:, but could find no evidence of the 
existence of an oxide of the composition K,O. 

The President having thanked the author, a communication 
“On certain Bismuth Compounds, Part IIL,” by Mr. M. M. P. 
Muir, was read by the secretary, In it the author describes two 
new bismuth chromates, namely, 3BizO,, 7CrO, and 5 BizO,, 
11CrO;, 6 H20: the former being of a light orange colour, and the 
latter brick red. The action of bromine on hot bismuthous oxide 
was found to give an oxybromide of the formula Bin Br; O1:. On 
passing dry ammonia over the bismuth oxybromides Bis Bre Oi; and 

i O Br, metallic bismuth was obtained. The author has also suc- 
ceeded in preparing a bypobismuthie hydrate BizO,, H2O by 
suspending the oxide in potassium hydrate solution, and passing 
in chlorine at 100 deg. until the oxide had acquired a chocolate 
brown colour. 

The next paper was “‘On Phospho- and Arseno-Cyanogen,” by 
Mr. W. R. Hodgkinson. As chloroform is converted into formo- 
nitrile or hydrocyanic acid by the action of ammonia, it was hoped 
that an analogous compound containing phosphorus or arsenic in 
place of nitrogen would be obtained on substituting PH: or AsH, for 
ammonia. <A variety of experiments were tried by acting on 
chloroform and iodoform with nascent phosphine in different ways, 
but the results were very unsatisfactory. On the other hand, a 
solution of iodoform in anhydrous alcohol or ether, when treated 
with arsine, yielded a reddish-brown amorphous precipitate con- 
taining carbon, hydrogenjiodine, and arsenic, and which is insoluble 
in most menstrua. This substance is still under investigation. 

“A Secondary Oxidised Product formed during the Reduction of 
Stannic Ethide to Stannous Ethide,” by W. R. Hodgkinson and 
G. C. Matthews. On treating an aqueous solution of stanno- 
diethyl chloride or bromide with zinc, it is reduced to stannous 
ethide, whilst a small quantity of a yellowish-green amorphous 
solid is produced by a secondary process of oxidation. After being 
repeatedly washed with ether, and with strong hydrochloric acid, 
to remove adhering stannous ethide and metallic zinc, &c., it was 
thoroughly washed and dried in vacuo over sulphuric acid. The 
results of the analyses were found to agree with the formula 
C;H,;Sn02. This substance does not combine with acids. It fuses 
and volatilises slightly at 100 deg. 

The thanks of the Society having been given to the authors of 
these papers, a prelimin notice, by Messrs. W. R. Hodgkinson 
and H. C. Sorby, was read ‘‘ On Pigmentum Nigrum, the Black 
Colouring Matter Contained in Hair and Feathers.” ‘When per- 
fectly white hair or feathers are heated gently with dilute sulphuric 
acid for some time, they completely dissolve, but, if black or brown 
feathers or hair are thus treated, an amorphous black residue is 
obtained. This substance, which exists only in very small quantity 
in the blackest feathers, may be conveniently prepared from rooks’ 
feathers (which yield about 1 per cent.) which have been separated 
from the central rib and thoroughly cleaned from waxy and fatty 
matters by treatment with alcoholic ammonia, On digesting them 
with successive quantities of dilute sulphuric acid for several days, 
until the acid ceases to be coloured by red or brown soluble colour- 
ing matters, a black residue is obtained, which, after being 
thoroughly washed with dilute bydrochloric acid at 80 deg. C., and 
then with water, is dried, and the last trace of fatty matter finally 
removed by treatment with boiling alcohol and ether. On analysis 
it gives numbers agreeing very well with the formula C),;HicN2Os. 
It is not acted on by dilute acids or alkalis, but nitric acid slowly 
oxidises it. It forms new compounds by the action of bromine, one 
of which is soluble in water, and gives a characteristic absorption 
spectrum. 

In reply to a question from the President, Mr. Sorby said he had 
regarded the subject of the colouring matter of hair and feathers 
more from a biological than from a chemical point of view. 
Having found that a black residue was left on heating feathers 
with the dilute acid, Mr. Hodgkinson had undertaken to investi- 
gate chemically the nature of the substance. The black pigment 
was found in black, brown, and dark red hair, but in the latter it 
was associated with a brown pigment soluble in dilute sulphuric 
acid. In very bright red hair he had also found a pink colouring 
matter. The feathers of birds were of two kinds—namely, those 
which contained the pigmentum nigrum, including the iridescent 
feathers, such as that of the peacock, which are really black, and 
another class of feathers like those in the crest of the crowned crane, 
which are not iridescent, but contain various coloured pigments. 
He conzidered it very important, from a physiological point of 
view, that this matter should be more fully investigated. With 
regard to the pigment of the negro’s skin, he had not examined it, 
but had no doubt that it would prove to be identical with that 
found in the hair. Mr. Sorby exhibited a specimen of pigmentum 
nigrum, and also specimens illustrating the colours obtained with 
this pigment and others soluble in the dilute acid. 

Professor Church said his attention had been entirely directed to 
the feathers in twelve species of turacoa, in which the red parts of 
the feathers were coloured by turacin. This differs in an important 
point from the pigmentum nigrum ; in that its ash consists wholly 
of oxide of copper. The amount of copper present in turacin is 
considerably larger than he had formerly stated; this was owing 
to the fact that when turacin is distilled a red colour passes over 
which contains copper. This, unlike turacin, is insoluble in 
ammonia, but soluble in ether. 

The President having thanked the authors for their extremely 
interesting communications, adjourned the. meeting until Thurs- 
day, 16th November, when the following papers will be read :— 
“On Barwood,” by the late Dr. Anderson. ‘‘On Potassium 
Trioxide,” by S. S. Johnson. ‘On the Coal Gas of the Metro- 

lis,” by J. 8. D. Humpedge. ‘On Calcium Sulphate,” by J. B. 

annay. 














INSTITUTION OF CIVIL ENGINEERS. 


THE first ordinary meeting of the session 1876-77, was held on 
Tuesday evening, the 14th of November, Mr. George Robert 
Stephenson, the president, in the chair. 

At the commencement of the proceedings, the president directed 
attention toa series of 123 specimens of the mineral products of 
Japan, the gift of the Government of that empire to the Institu- 
tion, for which valuable present a cordial vote of thanks was 


The read was on “‘The Japan Lights,” by Mr. R. HL 
Brunton, Inst. C.E. The author stated that a clause in the 
treatise, between European‘Powers and Japan, stipulated that the 
ports open to foreign trade should be provided with “ such lights 
as may be necessary to render secure the navigation to the said 
ports.” The Japanese Government consented to the erection of 
eleven lighthouses for this , and requested the i 
of the English in their establi t. The matter, 
having been placed under the authority of the Board of Trade, was 





referred to Messrs. D. and T. Stevenson, M.M. Inst. C.E., the 
engineers to the Commissioners of Northern —— The author. 
was then ted chief engineer, and to Japan in 1868. 

aut five sites were generally concurred in as 
being suitable, but there was considerable disagreement regarding 
the most advartageous positions for the other six. A commission 
composed of the senior naval officers in Japan of England, France, 
and America, was therefore formed, and their recommendations 
were carried out. The author made his fivst visit of inspection 
round the coast in H.M.S. Manilla. He visited the sites of the 
lighthouses decided on, and made s' tions for the illumina- 
tion of the Inland Sea. This sea was miles long, and at some 
places fifty miles wide, and was filled with several thousand small 
islands. He concluded that, while the work of a lighting 
this sea would be one of magnitude, and of doubtful utility, a few 
lights might be so placed that, with their assistance, a considerable 
portion of the sea would become navigable at night, and vessels 
would be guided to anchorages where they might wait for daylight, 
With these objects eight lighthouses were proposed, and finally 
authorised, Government soon after issued a proclamation, 
abolishing the old system of wood fires, and calling on the local 
authorities to name places where lights were required. In a 
to this appeal eleven lighthouses had been erected. From a desire 
to perfect the illumination of the coast, the Government also 
decided to place lights on those points most prominently in-need 
of illumination. The author drew out a complete scheme for the 
lighting of the entire coast. Those sites which were considered 
most important were first dealt with, and seven lighthouses had 
been erected. In all, thirty-six lights had been established by the 
author on the coast of Japan, viz., ten first-order, four second- 
order, four third-order, seven fourth-order, three fifth-order, one 
sixth-order, five staff lights, and two lightships; in addition to 
which there were thirteen buoys aod three beacons. 

The liability of the country to earthquakes was an important 

int for consideration in the construction of the lighthouses. 

essrs. D. and T. Stevenson, who designed the apparatus, devised 
what had been namej an aseismatic joint, by means of which a 
break was made in the continuity of a structure, and the propo- 
gation of a shock from the foundati pwards was prevented. 
This was accomplished by the introduction of balls working in 
cups placed between the platforms, the lower platform being fixed 
to the foundation, and on the upper platform the superstructure 
was erected. This arrangement was sanctioned by the Board of 
Trade for the apparatus of the first lights ordered; but, in the 
author’s opinion, it was defective, in so far that the free motion of 
the upper, over the lower, part of a structure would, on the 
occasion of disturbances, such as a gale of wind, give rise to a dis- 
tressing, and in some cases probably a destructive, motion in the 
superstructure. There being two movements in all earthquakes, 
one tending to overthrow, and the other to restore equilibrium, if 
a building could be constructed with a sufficient power of resilience 
its destruction could not occur, unless the oscillation went beyond 
its limit of equilibrium. The houses in Japan had been evidently 
built with this principle in view. They had a light wooden frame- 
work and a heavy roof, and they were so made as to be capable of 
being moved off the vertical to a considerable extent without 
fracture. But, it being impracticable to follow this method of 
construction in the lighthouses, the author had adopted the only 
other alternative, viz., giving them great weight and solidity, and 
so adding to their inertia and checking their oscillation. ‘The 
general form and dimensions of the lighthouses were similar to 
those in this country. The stone used was principally granite. 
Eight lighthouses had been built of the best procurable qualities 
of bricks. The natives had never adopted lime mortar in their 
building operations, but an excellent quality of limestone existed 
in the country. There were eleven wooden lighthouses and four 
of iron; the material for the latter being imported from England. 
Mikomoto, or Rock Island Lighthouse, was the one in the con- 
struction of which the greatest difficulties had been experienced, 
It had been built on a rock, six miles from the shore, exposed to 
heavy gales; and although this rock was 100ft. high, the waves at 
times went right over it. Yeboshi-shima Lighthouse had been 
built on a conical rock, ten miles from the mainland, It was 
120ft. high, and owing to the rugged nature of the rock some 
difficulty was experienced. Satanomisaki (Chichakoff) Light- 
house was built on a rock, 300 yards from the shore, and, on 
account of the constant turbulence in the sea at this point, com- 
munication was for some time conducted by means of cages 
travelling over a wire rope suspended between the rock and the 
mainian ‘ 

The apparatus for the lights first ordered consisted of Stevenson’s 
holophotalised reflectors, twenty-eight being grouped on a frame, 
in order to exhibit a first-order light. But the heat impaired the 
ventilation of the lanterns to so great an extent, that dioptric 
apparatus, with single flames in their foci had been procured for 
the later lights. The apparatus was made from the designs of 
Messrs. Stevenson by Messrs, Chance Brothers, of Birmingham, 
and Messrs. Sautter, Lemonier, and Co., and Messrs. Barbier and 
Fenestre, of Paris. Owing to difficulties in procuring reliable 
vegetable oil, mineral oil was adopted as soon as possible. Although 
petroleum existed in large quantities in Japan, its properties were 
not well known, and paraffine oil was therefore procured from 
Scotland. Captain Doty’s burner had been selected, and the expe- 
rience of its working fully bore out the inventor’s statements 
regarding its merits, 

The lighthouse establishment was situated at Yokohama, and con- 
tained offices, workshops, and machinery, by means of which the 
wooden and iron lighthouses, the lightships and the buoys had 
been constructed and fitted up. The number of Europeans engaged 
by the Department had been twenty-five, fifteen of whom were 
lightkeepers. One hundred Japanese lightkeepers were now 
undergoing a process of training, but only a few of them showed 
much proficiency. The working of the Department was directed 
by a Japanese commissioner, and a staff of fifty-three assistants. 
The Japanese officials having kept entire control of the expendi- 
ture, the author had no —— knowledge of it, but he had been 
informed that about £450,000 had been expended up to the end of 
1875. The civil war having just terminated on the author's 
arrival in Japan, great difficulty had been experienced at the com- 
mencement of the work in getting attention paid to it. There 
was further an absence of trained workmen, and a com tivo 
ignorance of the character of the material to be employed. Not- 
withstanding, the lighthouses had been well finished, and there 
had been, so far, no signs of failure in any of them. Mariners 
frequenting the coasts spoke highly of the lights; and credit was 
- = the : apanese Government for its liberality in the prosecution 
of the work. 











THE second ordinary meeting of the session 1876-77 was held on 
Tuesday evening, the 2lst of November, Mr. George Robert 
——— the president, in the chair. The paper read was on 
“The Fracture of Railway Tires,” by Mr. W. W. Beaumont, 
Assoc. Inst. C.E. 

It was stated that between the years 1847 and 1874 eighty 
accidents from broken tires, attended by serious results, had nD 
reported upon by the officers of the Board of Trade. The total 
number of tires was not known, as previous to 1872 the 
railway companies made no return of such accidents; but, since 
1847, tire fractures had resulted in the lossof seventy-four lives and 
two hundred and thirty-six cases of serious injury, So far 
as the author was aware, no satisfactory eaplenation tad been 
given of the forces productive of fracture of tires of good material 
and workmanship ; oa Senn Seetel his paper to suggest a 
cause for their origin. Some of the theories advanced to account 
for tire fracture were treated of; such as the strain due to 
shrinking tires on to wheel bodies, the reduction of the sectional 
area by rivet or bolt holes, and the alleged reduction of the strength 
of the tire by low temperatures in winter. These causes were con- 
sidered to be inadequate to account for— 








(1) The fracture of a good tire; (2) the fracture of tires in 


simultaneously; (3) the fracture of tires through 
the rather than bolt or rivet holes ; (4) breakages 
being few in number for a: —— riod, followed by a shorter 
period of frequent fracture ; an (8) tires being generally of con- 
siderable age, or running several thousand miles before flying to 
pieces. 

For an explanation of these facts the author appealed to internal 
differential molecular strains, generated in the material of tires, by 
extension and compressi their surface inwards, conse- 

uent upon their rolling at high velocities under heavy loads, 

ong the hard, smooth, and somewhat rigid permanent way. Ifa 
piece of flat stout plate metal was subjected, when cold, to long cen- 
tinued light hammering or rolling on one of its surfaces, that surface 
would become compressed and elongated. The effect of thus alter- 
ing the relative dimensions of the two surfaces of the originall 
flat plate would be to make it assume the form of an umbo, with 
the convexity toward the rolled or hammered surface. In illustra- 
tion of this, .eference was made to the eee eT of coping Sewn 
or other plate castings, which had become bent in cooling, by lightly 
hammering the concave side and thus elongating that side. Another 
example was afforded in the curvature produced in tram plates, for 
instance, those on Westminster Bridge, by the extension and com- 
pression of the surface exposed to the rolling under the loaded 
wheels of vehicles. Similarly, film after film from the surface 
inwards of the material of a railway tire was compressed, until the 
thickness so molecularly altered induced internal differential strains 
sufficient to rupture the tire, or so nearly to effect it, that an un- 
usually heavy impulse, or other extraneous force, was alone necessary 
for sucha result. As these strains approached equality throughout 
the tire, the length, and therefore the Sauder at ieces into which 
the tire would broken, would be determined by the limit of 
stability and the coefficient of elasticity of the material. Absolute 
simulteneity of multiple fracture was not a necessary condition of 
such a result, as the precedence of one fracture would liberate the 
tire, so that the internal forces would be free to initiate fracture in 
as many places as might be necessary to expend the excess of the 
forces tending to rupture, over those of resistance to it. Of the 
reported fractures of tires, affixed by rivets or screws, nearly one- 
third were fractured through the full section, and not at a bolt or 
rivet hole; thus indicating that those tires were either strongest at 
the reduced section, or that the internal forces tending to produce 
fracture were greater between than at the rivet or bolt holes. In 
tires of good material and workmanship fracture would be expected 
to take place rather between than through such holes; for at 
these the continuity of the material was broken, so that the 
compression, produced in the outer portions of the tire by the 
impeded elongation of the material, was dissipated by an upward 
flow of the particles round such holes. This upward flow tended 
to produce a crater-like ridge, which was quickly worn off, so that 
the tire at these points was relieved of strain, the material that 
would have exerted it being carried away. Elastic wheels could 
only be considered as a palliative, for the tire had still to support a 
load, so that its surface would be subject to compression, although 
the mischief would not proceed so rapidly as with a nearly rigid 
wheel. The inertia of impact strain upon a rigid wheel would have 
to be overcome by the tire before it was relieved by the springs of 
the vehicle, whereas a good elastic wheel posses:ed in some degree 
the character of a spring, and in so far was without such inertia, 
However good the material and workmanship of a railway tire, and 
in whatever manner affixed, it must gradually become unsafe, from 
other reasons than simple loss of thickness, for whether it was of 
steel or of iron, it was amenable to the production and accumulation 
of the molecular strains described. The great durability of Ame- 
rican chilled wheels was probably owing to the extreme hardness 
of their runniog surfaces, and their consequent resistance to surface 
compression. Although the ultimate strength of a tire was probably 
not reduced by the bolt or rivet holes, the preferable method of 
fastening was unquestionably by continuous clips and grooves on 
both sides of the tire, so as to prevent the portions of a fractured 
tire from leaving the wheel. It was to this latter cause, rather than 
to — fracture, that many lamentable accidents were to be 
ascribed, 











SoutH KensincTon MuseuM.—Visitors during the weck ending 
Nov. 18th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10p,m., Museum, 8730; mercantile marine, building 
materials, and other collections, 1628. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, to 4 p.m., Museum, 1684; 
mercantile marine, buiiding materials, and other collections, 422. 
Total, 12,464. Average of corresponding week in former years, 
12,412. Total from the opening of the Museum, 15,844,233, 
Patent Office Museum, 3008. ‘Total, from the opening of the 
Museum, free daily, May 12th, 1858, 3,587,€07. 


THe NEEDLEMAKERS’ Company's Prizes.—The Company of 
Needlemakers having determined to offer prizes by way of encourag- 
ing and os the art of needlemaking in the neighbourhood of 
Redditch, in which locality this manufacture has been established 
for many years past, the court of the company appointed a special 
committee to arrange a scheme for that purpose, and to confer with 
some of the leading manufacturers as to the most desirable mode of 
inducing competition in the respective processes necessary to the 
development of the art. A committee of manufacturers was selected 
from the manufacturing district, and the various details of the 
prize sch were idered by it. The scheme of prizes sought 
to develope the art of needlemaking under three heads, for which 
prizes were offered ; first, to encourage the introduction of labour- 
saving machines ; secondly, to reward skill in handicraft ; and lastly, 
to stimulate the inventive and reflective talent of the needlemaking 
locality in the neighbourhood of Redditch by means of prizes for 
essays in connection with the needle manufacture. It must be 
understood that there are not less than thirty distinct processes in 
the manufacture of a needle, many of them requiring great manual 
dexterity, and others very great care, intelligence, and discretion, 
on the part of the mechanics, With reference to labour-saving 
machines, none were submitted for competition; the conditions 
stated that they must have been originated since the 1st January, 
1875, and although a great deal of machinery has of late years been 
introduced, with success, into the manufacture, only one machine 
is known that would come within that stringent condition, and this 
was not entered. In the second section, ‘* Improvement in any of 
the processes of sewing needle manufacture, ” four inventions were 
sent in. The judges awarded the first prize to Benjamin Hill, 
needle hardener, of Studley, for a pair of foot shears; and a second 
prize, consisting of one pound, from local sources, with a certificate 
of merit, to Richard Bennett, junior foreman, of Redditch, for a 
** Double Polishing Buff.” Section No. 3, prizes for handicraft—tool 
making—produ as might have been expected, the greatest 
number of competitors and the keenest competition. The prizes 
in this section were offered for the best specimens of tool and work 
for sewing needles and sewing-machine needles. The art of tool- 
making has always been considered, in this and kindred trades, one 
requiring the greatest skill, and it will be readily understood that 
the delicate needles used in the manufacture of gloves and fine 
cambric sewing, whether by hand or by sewing machine, must be 
made from dies of the greatest nicety and finish. Undoubtedly the 
toolmakers were much stimulated by the prize scheme and ex- 
hibition, and as a consequence, the merits of many of them became 
better known, In this section the judges awarded the principal 
prize to Charles Townsend, toolmaker, of Redditeh. r sewing- 
machine needle tools the judges awarded the first prize to Jonah 
Warner, of Redditch. The prize for the best essay was not awarded ; 
a second prize for an essay was given to W. ie ex- 
hibition of the various objects took place in the rooms of the 
School of Art, Redditch, on the 31st July, 1876, and the following 
days. It created much interest in the town and and a 





» number of manufacturers and artisans visited the exhibition 
an inspected the objects submitted for competition, 
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RAILWAY MATTERS, 

A contract for 2000 tons of Bessemer steel rails is about to be 
let at Vienna for the Empress Elizabeth. Another contract for 
15,000 fine-grained iron or steel rails is about to be let at Altona for 
the Altona and Kiel. 

A RAILWAY accident cecurred at Berne on the morning of the 
20th insg. Basle was en the station 


The ; 
five carriages dashed to pieces, and several were heaped 
a ro pet Killed, b injured, 


each other. No person was 
one, an engineer named Burri, seriously. ee ae eee 
w 


at about 400 paces from the spot is the bridge over the Aar, 
is 300ft. in height. ‘ 

THE Sheffield Railway a Serf the Worsbro’ 
branch of their South Yorkshire Railway, so as to give — 
facilities for working the traffic. The line at the present is 
for the most part devoted to coal traffic, but it is rumoured that 


senger trains may ultimately be run upon it. The company 
ton made pmser Yess Oo improvements of late by laying down new 


lines of rails in the Wombwell district. They are also erecting a | There 


new station at this popular place, which will be open shortly, and 
will be a great improvement on the old one, which has long ago 
become inadequate to meet the growing wants of the district. 

AN accident, says the Toronto Globe, of a peculiar nature occurred 
to a Midland railway train recently between Waubaushone and 
Orillia. When approaching Shiel’s Cut the two forward wheels of 
the forward truck of a freight car, situated near the centre of the 
train, became detached from the others, sprang off the track and 
ran up a steep embankment a distance of twenty feet, dislodging a 
large stone and imbedding themselves in the earth. The train 
eontinued on its way for two miles before the mishap was noticed. 
How those wheels got away from the others and off the track 
without disturbing the rest of the train puzzles all of them. 

TuE construction of the Banbury and Cheltenham Railway 
is being vigorously proceeded with, and the works at the Banb' 
end are in a very forward state. The line commences at ae. ba 
Sutton, near Banbury, a junction being formed there with the 
Great Western. At Hook Norton, eight miles from Banbury, 
there is one of the largest open cuttings ever attempted in England. 
It is half a mile long, and for a considerable distance is over 76ft. 
deep. The line will cross Hook Norton valley by an embankment 
85ft. high. There are two tunnels on the line, one at yaotes 
Norton and one at Sandywell Park ; the whole length of the line 
is 31 miles, and the present railway from Chipping Norton to 
Bourton-on-the- Water is utilised. Vigorous efforts are being made 
to complete the line between Bloxham and Banbury. 


Tur French Government, under whose direct control the rail- 
weys in France are worked, has issued a notice directing that 
second and third-class carriages are in future to be warmed during the 
winter months. Each company will be allowed to carry the heat- 
ing into effect by the means thought best. Our railway companies 
have of late made many improvements in these carriages, but the 
English aes will probably stand by and see another nation 
getting ahead of them in these aids to comfort. Various methods 
have been proposed in this country for heatin, the exhaust 
steam from the locomotive being one of those of most promise. 
As it is a problem, however, which there are many ready to solve 
in a certain and satisfactory manner, the railway companies of 
England will not be ng able to refrain from adopting some 
efficient apparatus, though they may wait and see what is the 
resuit of the trials this winter in France. 

A sTRIKE of the engine drivers recently took place on the Central 
Railroad of New Jersey, and was entirely successful, the president 
having at once held a conference with a committee of the strikers, 
and agreed to their propositions, which we give as illustrating the 
rate of pay which prevails on the United States railways, and which 
were as follows—First, on and after October 1, 1876, the rate of 
wages for all engineers who have been in the service of the company 
a term of two years shall be £18 per month for 2600 miles or less. 
All miles run in excess of 2600 shall be paid for pro rata, except coal 
and freight on the Lehigh and Susquehanna division, which shall 
be 2400 miles per month, or 80 miles per day, at the same rate per 
month, Second, all firemen promoted by the company to the 

ition of engineers, for the first shall reeeive £15 per month 
‘or the same service, and pro rata for extra mileage. Third, for the 
second year they shall receive £17 per month and pro rata for extra 
mileage. Fourth, the oldest engineers in the service of the company 
to have the bop cayenne of engines and trains when competent and 
worthy, and in case of a surplus the oldest in the service to have 
the preference of work. In order that any further trouble between 
the Central Railroad of New Jersey and its engineers may be 
prevented, the proper officer of the company shall receive a 
committee of engineers and act as arbitrator of all difficulties, 


On Tuesday week the prizes gained by the students of the Crewe 
Mechanics’ Institute, including 95 prizes and 200 certificates given 
by the Science and Art Department, were distribute’ by Mr. Hick, 
N .P. , one of the directors of the London and North-Western 
Railway Company, Mr. F. W. Webb being in the chair. The town 
of Crewe is perhaps the most remarkable of the workmen’s cities 
which owe their modern development to the fact that a great rail- 
way company found the site neglected and tempting for the 
establishment of workshops. F years ago there was but one 
farmhouse on the site of Crewe ; in 1843 shops for repairing locomo- 
tive engines, carriages, and wagons were erected at Crewe by the 
Grand Junction Railway, whose lines have since beeome part of the 
North-Western system. In 1851 the population had risen to 4571. 
In 1861 it was 8159. It is now 24,000, and the population of the 
neighbouring villages has largely increased. The railway works 
occupy 27 acres under cover and 85 acres in all, The London and 
North-Western Railway Company make the gas for the town, 
the water from the red sandstone twelve miles south of Crewe, 
have established baths and wash-houses. They have also built a 
church, subscribed to the erection of several cha ve 
constructed several hundreds of dwe' for men, some in 
blocks of four, standing in a garden, and others more recently in 
rows let at weekly rents, ranging between 3s. and 4s. 6d. With 
the help of building societies some hundreds of other houses have 
become the freehold pro ty of workmen. No publichouses are 
erected on the compaue lee . Very tly some fustian factories 
nove been a. = bel London and North-Western Railway 

ompany employ the greai poate of the male population of 
the place, and have between and 6000 men and boys in their 
shops. Some hundreds more find in the 
permanent way departments, and the and shunting yard o! 
Crewe Junction. A savings bank has instituted by the Rail- 
way Company, which pays interest at 4 per cent. per annum on 
sums below £50, and invests large amounts for the workmen in the 
debentures of the company. Just before the £50 limit was adopted, 
in the middle of the present year, the amount in bank 
was close upon £100,000, although a period of unusual depression 
in trade had already set in, which has reduced the working days at 
the shops to five in a week. The workmen’schildrenare taught in 
three great national schools built by the company. Sons of work- 
men have the right to enter the company’s em 
a privilege for which others pay £50 when the su 
sons leaves vacancies, The premium of £50 is di 
Mechanics’ Institute and other institutions for the benefit of work- 
men. There are at present 700 tices in all. The 
Institute has been provided by y. It has a 
ef upwards of 5000 volumes, many of which are works on 

a 


subjects, It has» ; smoking-room, 
as 








as ntices 
ly of Gockinen’s 
between 


gymuasium, an American 
rs lon ween in whieh the 
mechanical inventions are members 
of the institute is between on 
the classes in the present session is 1011, 


the | Paris, 1869, p. 384.” 








NOTES AND MEMORANDA. 


by M. Préquignon to manufacture aniline black 
an current through sulphate or nitrate of ani- 

line in place of the usual process of combining an aniline salt with 

potassic chlorate, sulphide of copper aad proto-sulphate of iron. 

Proressor Dr. Ernst Brucue, writing in the Polytechnisches 
Notizblatt, on the sources of ammonia in distilled water, says that 
his experience leads him to the conclusion that the ammonia in 
distilled water is not formed during distillation from atmospheric 
nitrogen, as Schénbein supposed, but is either present already in 
the water, or is formed during the distillation from nitrogenous 
organic matter. If the water merely contains ammonia ready 
formed, only the first portion of the distillate contains ammonia. 
By adding tartaric acid to water before i distil it, the 
distillate will scarcely contain a trace of ammonia, 

Tax total receipts of the United States Patent-office, in the 
year ending September 30, 1876, were 787,697 dols. The total 
expenditure of the office in the same period was 661,638 dols. In this 
latter total, salaries figured for 437,280 dols., contingent expenses 
for 54,351 dols., and photo-lithographing back issues for 66,025 dols. 

were 22,408 applications for _— received during the year, 

and 15,911 patents were issued in the course of the twelve months : 

3613 patents were allowed but not issued, the final fees not having 

been paid. There were also 1 trade-marks and 499 labels 

i during the year, and 2943 caveats were filed in the same 
period. Only two patents were extended during the year. 

Proressor Simon Newcoms, of the Washington Observatory, 
is to be credited with a new astronomical discovery, which bids 
fair to be of some importance. He has found that our planet, 
instead o tating regularly about the sun, is pursuing an 


Tr is 





apparently irregular motion, sometimes running ahead of, some- 
times falling behind, the time based upon its own movement at 
any given period. The consequence is that the motion of the 
e omes no longer an absolutely exact standard for time 
measurement ; and thus our reliance on our globe, already impaired 
since it has been demonstrated that there is no such thing as 
terra firma, and that its surface is constantly changing, is again 
weakened, and in a new direction. 

THE physical constitution of the sun is shortly given by Father 
Secchi as follows:—The sun is formed of a fluid incandescent mass, 
enveloped in a highly luminous rag ogee above which there is 
yet an atmosphere of less density. The photosphere is a fiery 
mist, probably of gases which have become luminous through the 
effect of high temperature and high pressure. Immediately above 
this, a very thin envelope of metallic vapours mixed with those of 
hydrogen is encountered. This is the chromosphere, and its thick- 
ness is from 10 to 15 seconds of an are, Beyond the chromosphere, 
again, there is a vast envelope composed of hydrogen and of two 
unknown substances which produce the yellow spectrum line D,, 
and the line 1474, and to one of which the name “helium” has 
provisionally been given. During total eclipses of the sun, the 
outer envelope becomes visible and produces the phenomenon of 
the corona. Finally, the vast eruptions throw forth jets of hydro- 
gen to heights equal to one-fourth the solar diameter, 224,400 miles, 
and with such tremendous velocity that it is believed that the 
hydrogen may at times leave the sun and pass into the interstellar 
space. 

Proressorn Wma. A. AnTHony, of the Physical Department, 
Cornell University, sends the following interesting account of a 
recent experiment to the Scientific American, which we briefl 
notice :—‘* The following is a brief agen tg of my experi- 
ments: To my electro-magnetic machine, which was driven by a 
Brayton petroleum oil engine of 5-horse power, wires were con- 
nected for conveying the electricity produced to a room some 
300ft. distant, from which daylight could be excluded, for photo- 
metric experiments. In this room, the wires were connected with 
a Foucault regulator for the electric light, the light being produced 
— passage of the electric curve between two carbon points. 

he electric light being too brilliant for direct comparison with 
the standard candle, I took from my house a common coal oil 
lamp, having a flat wick lin. wide. The electric light was found 
to be equal to what would been produced by 234 such lamps. 
But 234 such lamps would have consun.ed nearly 16 lb. of oil per 
hour, while the engine, whose power developed the electric 
current, which in turn produced the electric light, consumed but 
63 Ib. of oil in the same time. This fact was stated in the paper 
giving the results of my experiments merely as showing, in a 
striking manner, how very small a proportion of the energy of 
combustion of the oil in the common lamp is utilised as light.” 


Some interesting returns on the strength of the French mercan- 
tile navy for the last fifteen years have recently been published in 
the official Annales du Commerce Extérieur, issued under the aus- 
pices of the Ministry of Commerce and Agriculture. The returns, 
which embrace the — from 1861 to 1875, conclusively show that 
during the whole of this time the fleet of commerce of France was 
very nearly stationary, the years 1861 to 1873 showing a slight pro- 
gress, followed by 2 decline in the years 1873 to 1875. It appears 
that on the ist of January, 1861, the French mercantile navy 
numbered, exclusive of fishing boats under 50 tons, 14,922 vessels, 
of an aggregate of 996,124 tons. The tonnage fell to 983.996 in 
1862, and 982,571 in 1863; but at the commencement of 1864 it had 
again risen to 985,235, and in 1865 it had risen further to 998,519 
tons, being slightly superior to what it was at the beginning of 
1861. During the next eight years there was an uninterrupted but 
slow increase in the total tonnage, though not always in the num- 
ber of the vessels. At the commencement of 1866 there were 
15,259 vessels, of 1,008,084 tons ; in 1867, the number rose to 
15,637 vessels, of 1 042,811 tons; in 1868, to 15,602 vessels, of 
1,048,679 tons; in 1839, to 15,615 vessels, of 1,058,548 tons; in 
1870, to 15,778 vessels, of 1,074,156 tons; in 1871, to 15,386 
vessels, of 1,072,241 tons; in 1872, to 15,259 vessels, of 1,077,611 
tons; and in 1873, to 15,574 vessels, of 1,089,075 tons. This was 
oes — — reached, bey: the pg vessels and the 

mnage showing a grad alling off in the two years from 
1873 to 1875. 

A Note on the subject of Scheele’s green, by S. P. Sharples, 
mem in the last number of the American Chemist, The author 

rms that @ curious error in regard to this salt has found its way 


into many of the text-books. Watts in his dictionary states that 


it is dissolved 
su 
wi 


an excess of ammonia without colour. In this he 
a Otto (last edition) and the Hand- 

hh. This evidently arises from a misunderstanding of 
description (Whiler’s Trans., 1838) of this substance. 
After describing the preparation of arsenite of copper by means of 
arsenious acid and the carbonate of r, he goes on to say: A 
neutral combination is obtained, when sulphate of copper is 
precipitated by means of arsenite of potassium. The precipitate is 
m. When the alkali is in excess, the colour is brightened; but 

¢ decomposes spontaneously after a time, and becomes dark brown, 
and contains cupric arsenate and mig ee arsenite, This salt is 
dissolved by ammonia to a colourless liquid, which most likely con- 
tains cupreous arsenate. This salt” the above sentence 
evidently refers not to the green salt, but to the browr. ‘‘ That 
this view is correct,” says Mr. § ‘ig confirmed by numerous 
experiments I have made upon the subject, and by the following 
tion which is found in ‘ Rosé’s Qualitative Chemistry, 

3 ‘ bearer of Scheele’s green, the author says : 

precipitate is soluble in an excess of ammonia, and also in 
an excess of hydrate of peceaind she solution im both cases is of 
the same blue colour, blue solution formed by the 
its after a time reddish-brown su of copper. 


becomes col and contains 
poy Peg Yoo mgr ned metifel modified ty tiara’ 
1 add that does net decompose 


by lho addition of potiuna to 


as 
solution,” 





MISCELLANEA. 


ImporTANT works are about to be carried out at Aden, by the 
Indian Government, with the object of improving the harbour. 


A conTract has been awarded for the removal of 24,000 tons of 
broken rock from Hallet’s Point reef, the result of the Hell Gate 
explosion, 


THE aggregate admissions to the Centennial Exhibition were 
9,789,392, of which 8,004,325 have paid. The receipts amount to 
3,813,749 dols.; the average daily admissions were 61,568. 


TuE Bessemer steamship, purchased from the cy ae 
by Mr. W. Sugden, iron merchant, of Leeds, has rearraD, 
and maaanee o6 ne Se ho Stnpied tos san. geias panne traffic. A 
trial will shortly be made in the Humber, and a speed of 17 
knots an hour is looked for. 

THE advancement of the works at the St. Gothard Tunnel 
during the week ending the 11th inst. was 51ft. on the Goes- 
chenin, and 96ft. on the Airolo side, a total of about 147ft., ora 
daily progression of about 20ft. The work on the Goeschenin side 
was interrupted for about three and a-half days, by a slip of the 
material being worked. 


TENDERS are invited for extensive works in Quebec Harbour. 
The operations will consist mainly in the construction of about 
1160 yards of quay wall, and in dredging a channel way of about 
the same length at the mouth of the river St. Charles. Various 
other works of less magnitude are also contemplated. Messrs, 
Kinipple and Morris, of Westminster, are the engineers, 


Tur French coal trade exhibits a fair amount of activity. In 
the Nord and the Pas-de-Calais, the extraction is steadily 
absorbed, but prices have not advanced. In the basin of the 
Loire there is aes a fair amount of activity, but prices remain as 
quiet as inthe Nord, The imports of coal into France from 
Great Britain amounted in the first ten months of this year to 
2,682,421 tons, as compared with 2,225,822 tons in the correspond- 
ing period of 1875, and 1,941,875 tons in the corresponding period 
of 1874, ‘ 


In explanation of the sudden increase of traffic in the shape of 
bronze and iron cannon on the Austrian railways, a Vienna paper 
explains that the manufacture of the new “‘steel-bronze” guns is 
making such rapid progress as to necessitate the calling in of old 
bronze guns for metal. Until the batteries are fully supplied with 
the new guns, they are meanwhile provided from the arsenals with 
iron cannon of an obsolete type. This accounts, it is said, for the 
large t port , of one type c~ the other, which are now 
removed backwards and forwards on the railway lines, 


TuE Charing Cross Floating Swimming Baths will next week ba 
opened as a skating rink, with real ice made by Mr. Gamgee’s 
process, which has, as our readers are doubtless aware, been 
already in use at Chelsea and Lillie Bridge. It is intended only 
to convert the baths into a skating rink during the winter, 
and to reopen them again for swimming during the summer 
months. The size of the baths, though larger than the rink at 
Chelsea, will still be too small to allow of any but fancy skating, 
and it is therefore doubtful whether as a commercial speculation 
the scheme will be a success. 


Members of the China-clay Labourers’ Union, now on strike in 
the St. Austell district, on Wednesday visited the works in the 
neighbourhood, and drove out by force non-union men who were 
working, and threatened their lives if they did not join the union. 
Large ies of police are at St. Austell, but have remained 
inactive in consequence of the difficulties of the situation. Mili- 
tary forces at Devonport are held in readiness, Two of the ring- 
leaders were to be apprehended last night and brought before the 
magistrates to-day, and a riot is expected. The Masters’ Associa- 
tion have decided to lock out the men, 





THE steam pump known as the pulsometer, and which was illus- 
trated in Tue ENGINEER of the 2lst July last, is being tried for 
service on shipboard at Portsmouth. It can eject 300 tons of water 

r hour, and be easily duplicated, according to the number of the 
boilers. It is thought that had an arrangement of this kind been 
on board the Vanguard that war ship might have been saved. It 
may be said, however, that there are other pumps which will throw 
an equal weight of water with a less expenditure of steam. For 
shipboard purposes one of the chief advantages claimed for the 
pulsometer—viz., its capability of pumping muddy water-is to 
some extent an unnecessary one if that is obtained by an increased 
cost of working. The great simplicity, however, of the pulsometer 
is a recommendation to a pump which may be called upon to work 
at any moment without preparation. 


THE Boston Globe says: All the manufacturers of fire-arms and 
cartridges report that they are working to their utmost capacity to 
fill orders. They have been idle for months past, but of late orders 
come in faster than they can be filled. Large quantities of old 
Government stock are being worked. Among the largest con- 
tractors are the Providence Tool Company, with their enormous 
contract for Peabody and Martini-Henry rifles ; the Union Metallic 
Company, of Bridgeport, both of whom have their principal 
offices in this-city; the Smith and Wesson of pistol fame, and 
Remington and Sons, which firm has an enormous establishment 
at Ilion, New York. It is understood that the latter have very 
recently closed large contracts with Egypt and Spain. It is also 
noticed that the demand for fire-arms of all sorts continues heavy 
from the Mexican and other South American republics, 


A NEW ironclad, the Trident, was launched at Toulon on Thars- 
day, and will be one of the most powerful vessels in the French 
navy. The Trident, which was commenced if 1870, after the 
designs of M. Sabatier, the eminent naval engineer, is 320ft. long 
by 57ft. wide. It is entirely constructed of wood, and its sides, 
which are about 3ft. thick, carry 9in. iron plates, each plate weigh- 
ing about 20 tons. The battery will also be protected with 6in. 
iron plates, and the bow is armed with an iron ram 12ft. long, and 
weighing 30 tons. The total weight of the hull and the iron 
plates is about 5500 tons. The armament of the Trident is to 
consist of nine guns of heavy calibre, and six of medium calibre. 
The engines, of 4800 horse-power, with a screw 20ft. in diameter, 
will enable the Trident to steam at a minimum speed of fourteen 
knots an hour. There are separate engines for the helm, the 
capstan, and the pumps of the Trident. She will carry 700 tons 
of coal and a crew of 689 men. The vessel has been fitted up to 
receive a flag-admiral. 


Tue Belgian iron trade, says Capital and Labour, has exhibited 
comparatively little animation; in fact, business is only sustained 
with the help of considerable energy. The proprietors of some 
works have made efforts of late to assure themselves employment 
for the winter, and they have succeeded in doing so. Other 
establishments have work on hand which will occupy them for one 
or two months. The rates at which they have ed orders are 
not very remunerative, but it is something of course to have 
assured subsistence to their workpeople. A syndicate has been 
formed among the proprietors of Belgian rolling mills with a view 
to an extension of outlets for their products. e@ ex of rails 
from Belgium have been rather decreasing of late, while those of 
other descriptions of worked iron have been somewhat increasing. 
The Firminy Forges and Steelworks Company, France, has held its 
annual meeting; the net profits of bed ae nancial year did not 
exceed £5324, With the aid of a deduction of from the 
reserve fund, the Council of Adminstration was, however, 
to recommend a dividend of £1 8s. share for the year. The 
eral tone of the Belgian coal e has not varied materially. 
eries by railway of domestic qualities have been well sustained. 
but the number of cargoes disp has er 
less, There has not beon a very active 
trial 3 the orders received from glass works have 
a little more activity, but prices have not advanced. - 
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MACHINERY AT THE sieeppgancoctr eveabirde ed EXHIBITION. 
g : (For description see page 359.) 
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TO CORRESPONDENTS. 
*,* In order to avoid trouble and 


of ¥ 
: 
i 


Tron Company. M . 
B. B.—Keith Jehnsen's “Royal” Atlas will probably satisfy you. <Any 
bookseller will supply you. 

H. H.—Bowditch’s treatise will probably answer your purpose. You can 
obtain it through any bookseller, . 5 x 

Fisu Torpepors.— The author of a letter on this subject which appeared in 
our impression for the 27th of October, requests us to make it known that 
his name is W. Noy Wilkins. 

J. 8. Z.—Dozens of mechanical stokers have been invented from time to time. 
You cannot do better than procure the “ Abridgments of Specifications 
relating to Fuel,” published by the Patent-office, price 17s. 

B. G.—No examination whatever. Any man can put C.B. or M.E after his 
name if he thinks fit. To entitle himself to the use of the letters M.1.C.E.. 
he must be elected a member of the Institution of Civil Engineers. We 
must refer you to the secretary, whose address is 25, Great George-street, 
Westminster, for further information. 

C. W.—(1) Varies; about lyin. square is a usual dimension, 
di t lines and with different classes of stock. About 10in. may be 
ta as the minimum, and 2ft. Gin. as the maximum, over all. It is very 
difficult to say what is the lateral play; so much di on |, CcOn- 
dition of line, dc. Probably, if you allow for 4in, it will be sufficient 

W. H.—The scheme is perfectly practicable, but we must have further 
information before we can advise you. (1) How much water do you use 
per day? (2) What is the distance from the lake to the pump, and from 
the pump to the house? (3) What is the lift from the lake to the pump, 

and from the pump to the house? (4) Is there any small stream falling 
into the lake near the house? 

G. E. C.—(1) The total quantity of heat contained in 1 1b. of steam at 401d. 
pressure is a little greater than the quantity contained in 1b. of steam at 
101d. pressure, but the difference is so small as to be inappreciable in 

ice. However, the lower the temperature in a boiler the more economi- 
cally—other things being equal—will vt work. .This being the case, you 

may lower the pressure in your boiler with some advantage. , 


(2). Varies on 





PLAITING MACHINE. 
(To the Editor of The Engineer.) 
81r,—Will any of your numerous readers nite o description of a 


laiting machine that would it thick rope yarn in three strands ? 
" Abroath, Nov. 18th. iat Jote, 





BEVELLING EDGES OF PLATEGLASS. 
(To the Bditor of The Enguneer.) 
§1r,—May I be allowed to ask through the columns of Taz ENGINEER 
what is the best process for accom ing this, es) 
large plates? Is there any way of makin 


pecially in regard 
the bevel equal along the 
whole edge by applying the grinding power to the whole surface at once, 
i.¢., not by using a wheel? J. EB. 





AXLE GREASE. 

(To the Editor of The Engineer.) 
Sir,—Will any correspondent tell me through your columns the 
method employed by grease facti to prod what they term 
first quality white express car or locomotive-grease, or the constituents 
of the same? The same information relating to the manufacture of first 

quality yellow car grease would also be thankfully received. 
London, Nov. 22nd. 
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ADMIRALTY MARINE ENGINEERING. 

Stncx the Conservative Government came into office an 
almost unparalleled series of disasters has befallen the 
British navy. In certain quarters these disasters have been 
attributed to the malign influence of a Conservative Board 
of Admiralty, and in this way their true cause has been 
fortuitously concealed. In point of fact, the disasters to 


which we refer have no political significance whatever — 





they would just as certainly have taken 
Liberal administration. It is much to be regretted that 
the influence of the daily should be misused in this 
pe andr yoo! vs is more — oe any 
charge of Admiral vernment broug' ta 
given political party Say 2 . The disasters to which 
we refer find their origin in a special form of mismanage- 
ment which we shall explain presently ; but this form of 
isgovernment has nothing whatever to do with the poli- 
sentiments of officials in any e. As for the 
themselves, they may briefly be explained as con- 
sisting in the disabling of the most important men-of-war 
we possess ; and they are nearly all, if not quite all, 
connected with the machinery of the ships disabled. For 
our present purpose we need say nothing concerning ques- 
tions ip. Although it is true that the loss of 
the Vanguard was initially due to defects in the system of 
manceuvring ironclads in a fog, yet it is more than probable 
that had not an internal defect been specially introduced 
into the Vanguard she would not have sunk at all, or, if 
she had, then the foundering of the vessel would have 
taken place in shallow water, from the bottom of which 
she could have been raised with tolerable ease. The 
collision between the Iron Duke and the Vanguard does 
not stand alone; but it is not our pur to deal now with 
collisions. The disasters which have done so much to 
reduce the efficiency of our navy have nothing to do with 
se: ip; but they have, unfortunately, a great deal to 
do with engineering. The explosion on board the Thun- 
derer was a disaster in the fullest sense of the term. The 
accident on board the Hydra was another; the failure of 
the engines of the Shah to work satisfactorily is another. 
We could, if it were worth while, multiply examples of 
disastrous inefficiency. As no attempt is made by any one 
to deny that things are not as they ought to in the 
navy, it is useless to waste time in proving a proposition 
the accuracy of which no one disputes. We shall be 
better employed in explaining how so many powerful 
ships have been rendeced untrustworthy. 
examination of the facts will show that at present 
little or no reliance can be placed on the machinery of a 
man-of-war. <A successful trial trip has become a very 
rare event. Not many years ago, when a man-of-war 
went on the measured mile her engines did just what it 
was expected they would do. In the engine-room there 
was plenty of steam, water, and dirt, but there was no 
melting of bearings or failure to maintain pressure; nor did 
feed pipes give out, or condensers split, nor was any one 
killed or wounded. The reason was simply that the 
builders of the engines were very well contented if the 
indicated power was about three times the nominal. They 
were allowed plenty of room ; and naval architects realty 
believed that, as the engineer had to supply the motive 
power, he might be consulted with advantage coneernin 
the internal arrangements of a ship. It must be admitte 


ti 


t, | that under this system it was necessary, in order to get 


speed, to pay considerable attention to the lines of a hull, 
and to give a vessel considerable length in proportion to 
her beam. When Mr. Reed came into office = introduced 
short ships, and as these ships were not only short but 
heavy and of great beam, it soon became apparent that 
enormous power would be required to make them 
fast. The marine engineers of the country answered the 
—— made to them by supplying engines which exerted 
about double the power exerted per ton of displacement 
by any engines ever before sent to sea. It is not wonder- 
ful that the Chief Constructor was jubilant. But as time 
wore on the naval architect became more and more 
exacting, and less and still less space was allowed for engines, 
which were required to exert greater and still greater power. 
Now, we need not tell our readers that, while small reduc- 
tions in the dimensions of an engine or boiler room are of 
little or no importance to the naval architect, they exert a 
vital influence on the operations of the engineer. For 
example, the reduction of the length of an engine-room by 
lft. can very little affect the fighting or navigating quali- 
ties of such a ship as the Shah, but the presence or absence 
of that extra foot may settle whether the crank shaft bearings 
shall be so short that it will not be possible to keep them cool, 
or so long that they will give no trouble. We merely cite 
crank shaft bearings to illustrate our meaning; but wemight 
point out that a foot more or less in length may cause very 
important alterations in the entire design of a marine 
engine. Be this as it may, however, the fact remains that 
marine engineers are one and all d that the space 
afforded for the powerful engines and boilers in our recent 
war ships is too small to permit of the use of machinery 
which shall at all times prove quite reliable.’ In this matter 
we are perfectly in accord with marine engineers, and we 
may supplement their expression of opinion by adding that 
unless they are consulted by the Chief Constructor of the 
Navy, and their advice weighed carefully, and acted upon 
when possible, we shall continue to hear of engine-room 
failures and disasters while the British steam navy exists. 
Thus, then, want of room may be assigned.as one important 
cause of the breaking down of the machinery of pte of 


war. 
Not eg Part ae —— engines of our navy too cram 

in space, but they seldom get fair play. It will be ad- 
mitted that when a given pant of saacithiey is crowded 
into a space really much too small for it, the greatest. pos- 
sible care must be used to prevent a disaster when it is put 
in motion, and too many precautions cannot be observed to 
keep it in perfect order. Now, all engines have their 
peculiarities, and these peculiarities have to be studied 
with much attention. The engineers in charge of the 
machinery of the Thunderer or the Devastation, for 
example, have certainly no sinecure; and it is impossible 
that they should learn all the details of the arrangements 
of pipes and fittings and the idiosyncracies of the engines 
in less than some weeks. It is obvious, therefore, that to 
bn such machinery in the hands of a peck is very 

ittle short of criminal | As a matter of fact, how- 
ever, a chief engineer is a chief engineer, and an engine is 


an engine, under the prevailing Admiralty system; and an | | 


room crew, not one member of .which had. ever 


‘ore even seen the engines of the Thunderer or the 


under a } Devastation, might be 


to have two e 





on board either vessel to- . 
morrow, and instructed to take her to sea as soon as they - 
beg 2 agen, 

Here, then, we have a second cause of disaster, namely, 
the putting of men in charge of complex machinery who 
have no special acquaintance with it. It is quite pos- 


sible that some ns who read this article may side 
with the Admiralty,and in their ignorance of what concerns 
large marine engines, may hold that a competent “chief” 


must be able to manage any marine we . For the 
benefit of these gentlemen, we shail relate a little anecdote. 
A pair of powerful paddle engines which were built for a 
blockade runner during. the American war were subse- 

uently put into a passenger steamer, and for a time 
they performed very aap? ig For ,some reason the 
engine-room crew was suddenly changed, and on the 
very first voyage afterwards the engines broke down. 
The cause of the breakdown was peculiar. When 
the pressure in the boilers rose above 18 Ib., as it 
would very easily do, the engines ran faster than they did 
when the pressure was lower, more steam was into 
the condenser, and the engineer on watch would as a 
matter of course use more injection water. But it so hap- 
pened that the pumps were badly proportioned and be- 
came choked under such conditions, and the injection 
could not beincreased in proportion to the increased pressure. 
The result was that the higher the boiler pressure and the 
faster the engines ran, the worse was the vacuum. The 
engineer who charge. from the first knew this, and he 
kept down his pressure and speed, and kept up his vacuum, 
so as to obtain the best result. But his successor did not 
know this; he had never seen the ship before, and 
by using too much injection he got water into his 
cylinders and broke down the engines. The facts in 
this case will, we hope, serve to illustrate our. meaning 
when we speak of the idiosyncrasies of marine machinery. 
The remedy for all this is obvious. Let each man- 
of-war have a chief and a second engineer, who shall be 
irremovable, appointed to them. There are admirable 
reasons, no doubt, why this plan should not be adopted ; 
but we cannot see why it is impossible for the Thunderer 
ineers, who will always take charge of her 
machinery, and without one or other of whom the ship 
will not proceed to sea. There is no more trouble about 
the thing than there is in appointing a manager who shall 
have sole charge of blast furnaces year after year. 

Yet another cause of serious trouble and difficulty 
exists in the fact that there is, to all intents and purposes, 
no engineer-in-chief of the British navy—that 1s to say, 
there is no single competent authority responsible for all 
engineering work done in the navy and dockyards. At 
every princi rt there is an engineer-in-chief; but no 
harmony exists between'these functionaries. Whatis right 
at Chat is all wrong at Portsmouth, and vice versed ; 
and examples, which would be ludicrous if they were not 
too vexatious, could be supplied of the contradictory orders 
given to unfortunate contractors at the different ports of 
the kingdom. We shall not mention names, as we have 
no desire to hurt the feelings of men who, we believe, act 
most conscientiously ; but certain of our readers will under- 
stand us when we say that at one dockyard all feed pipes 
are to be so fitted as to be visible throughout their length, 
while at another they are to be carefully hidden under the 
floor plates. Instances are not bgp wr, fo which pipes 
have been refitted in one way after they been put in 
the other at considerable trouble and expense. Each man 
is fully persuaded that he is right ; but his practice differs 
from that of his confrére, and he acts accordingly. Such 
things could not be if there were a single responsible 
ik without whose authority no important alterations 
could be effected in machinery. Outsiders can scarcely 
realise the disorder that results from the subdivision of 
authority under existing arrangements, A return to the 
House of Commons, ordered to be presented at the instance 
of Mr. Reed, and just issued, casts a good deal of light on 
facts which are, as we have said, littleknown. This return 
is a copy of certain correspondence which’ passed between 
the heads of the Admiralty and the superintendents of 
her Majesty’s dockyards concerning the cutting of venti- 
lating apertures in the bulkheads of the Vanguard. It 
will remembered that during the court-martial which 
followed on the loss of the ship, evidence was given 
by Mr. Brown as to the existence of ventilating holes in 
the watertight bulkheads. Mr. Barnaby, the Chief Con- 
structor, knew nothing about these holes, and he tele- 
graphed: to Devonport for information. ‘ The admiral 
superintendent there knew nothing about these holes, and 
he applied to the chief and assistant engineers at Devonport 


‘for information. Then the facts.came out, and very start- 


ling and instructive facts they are. It is evident that if 
there are holes in a so-called water-tight bulkhead, its main 
object is defeated. It appears that an explosion of coal 
gas took place in the foaleen of the Devastation, and 
“My Lords” advised that means should be provided for 
ventilating all bunkers in future. Thereupon Mr. Trickett 
and Mr? Nicoll cut holes 6in. by 2in. in the water- 
tight bulkheads, and fitted them with small sliding doors, 
which could not be got at from the deck. Very naturally 
the Admiralty were not well pleased with this explanation, 
and they asked, or Mr. Barnaby asked, whether other 
ships had been so served. Then it turned out that no 
fewer than fifteen ships had been fitted with ventilators, 
rendering holes in.the bulkhead necessary. The Lords of 
the Admiralty immediately ordered the holes to be stopped 
up, and expressed no small dissatisfaction with the engineer 
dat of onsneerh Dockyard for the errors into. which 


the In undertaking work on the hull of 


had fallen—“ dl) 
a ship, or conn with the hull fittings, without the 


requisition or sanction of the Chief Constructor, who is 
responsible for the efficiency and cost of all works on the 
hull. of aship or its fittings, whether the work be per- 
formed by men of his own department or of the engineer 
department.; (2) In to the carrying out of the ven- 
ilati — A ee Se 
in total disregard efficiency 

water-tight divisions of the ship which had been con- 
structed at considerable expense mainly for water-tight 
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” The curious fact here is that neither Mr 
nor any one else whose business it was to 
know, did know seyeeing about ant modifica- 
tions introduced by Mr. Trickett and . Nicoll; while 
both these gentlemen had reason to believe that they were 
carrying out the instructions of the Admiralty. Need we 
urge that under such a system it is wonderfal that 
greater mistakes are not made daily? e shall not now 
explain minutely in what the true remedy for waut of 
efficiency in the mechanical de ts of our navy exists, 
we have already indicated its nature; it must suffice for 
the present if we point out that in the United States there 
is what is known as the “ Bureau of Steam Engineering,” 
the head of which is responsible for all the acts of his 
subordinates. Something analogous is urgently needed in 
this country. 
TESTING STEAM ENGINES, 

In determining by direct experiment the economical 
efficiency of a steam engine, it is extremely convenient to 
omit all reference to the consumption of fuel, and to 
express the performance of the engine only in terms of the 
weight of steam used per horse-power per hour, Thus it 
is said that an engine uses 20]b. or 301b. or any other 
quantity of steam per horse-power per hour. The weight 
of the steam is assumed to be precisely that of the feed- 
water, an assumption which, we may add, is quite incorrect. 
The method adopted in arriving at the required result has 
often been explained in our In consists simply in 
carefully measuring or weighing all feed-water pumped 
into the boiler in a given time, indicating the engine, and 
dividing the weight in pounds of feed-water used per hour 
by the indicated horse-power. In this way we can easily 
arrive approximately at the economical efficiency of an 
engine, and by carrying our observations a step further, 
we can obtain absolutely accurate figures. The great 
merit of the system is its simplicity ; and it will be seen 
that as the performance of the boiler is not considered, a 
good engine cannot suffer for the sins of a bad boiler, nor 
can a bad engine be made to appear meritorious because it 
is supplied with steam by an economical generator. We 
have alluded to the circumstance that there is an element 
of uncertainty introduced in thus testing an engine, which 
should be eliminated. Under no circumstances does a 
boiler supply absolutely dry steam to an engine unless a 
superheater is used. In all cases a quantity of unevaporated 
water, varying between four and six per cent. for very good 
boilers, and constantly amounting to as much as ten to 
fifteen per cent. with boilers which are bad in themselves 
or badly worked, passes over to the engine with the steam; 
and with this priming water, which is obviously of no use 
as a power producer, the engine is debited. Thus, let 
us suppose that an engine already uses 20 Ik. of steam per 
horse per hour, and that this steam contains ten per cent. of 
water held in suspension, then the consumption of feed water 
by the engine will be 22 1b. per horse per hour instead of 
20-1b. Itis expedient, therefore, inall cases to determine pre- 
cisely how much water is contained in the steam by tapping 
the main steam pipe close to the engine and providing a 
hose, through which given weights of steam can be delivered 
into a tub of cold water supported on a platform weighing 
mechine. As we have already supplied full details of the 
method of working on this system in our impression for 
May 12th, 1876, we need not enter here into further 
explanations. Suffice it to say that in this way it is 
possible to determine in the most satisfactory manner, 
and with the greatest precision, the weights of steam and 
water used by any engine in developing one indicated 
horse-power. All the arrangements are exceedingly simple 
and easily carried out; they involve no complex calcula- 
tions, and appear to meet every requirement. 

Some years since Mr. Farey proposed a method of 
testing engines, since improved in certain respects by 
Messrs. Donkin. This system is ingenious, elegant, and 
has, at first sight, much to recommend it. For these 
reasons it is not remarkable that it has recently been 
advocated as little short of perfection. It happens, how- 
ever, that the advantages of the system are more apparent 
than real, and that, in point of fact, it cannot give 
accurate results as ordinarily employed. It may be made 
to give accurate results no doubt, but not without much 
trouble, and, in point of fact, it is always used—when used 
at all—in such a way that no satisfactory figures can be 
obtained. The names of Farey and Donkin, however, no 
doubt carry weight with them, and invest the scheme 
with a false value. It would be matter for regret were a 
system of testing engines which is practically erroneous, 
however pretty in theory, to be extensively adopted; and 
as there is some reason to believe that it is growing in 
favour with engineers, we venture to think that the time 
has arrived for placing it at its proper level. In the first 
place, the system is only applicable to the case of condensing 
engines, because it consists in measuring not the feed-water, 
but the water discharged from the condenser, and using the 
difference in the temperatures of this water before and 
after it has passed through the condenser as a means of 
determining the number of units of heat—and consequently 
of pounds of steam—which have been employed per indi- 
cated horse-power per hour. Thus, if we suppose the ter- 
minal pressure in the cylinder of a condensing engine to be 
10 Ib. absolute, then each pound of this steam exhausted 
into the condenser will carry with it 1320 thermal units, 
all which it would resign on being converted into ice. If 
we assume the temperature of the water in the hot well to 
be 100 deg., then the steam cannot give up the 180 deg. 
which are required to keep it, after condensation, in the 
condition of water, and we have available 1140 units 
only.* If the water entered the condenser at 60 deg. and 
left it at 100 deg., then each pound would absorb — 
thermal units in the act of condensing the steam, and, 
dividing 1140 deg. by 40 deg., we have 28°5 lb. ag the weight 
of condensing water raised from 60 deg. to 100 deg. by each 
— of steam passed through the engine. If, now, we 

d by measurement that 570 Ib. of ing water are 
required per horse per hour, we then know that the engine 


* Messrs. Don’ we believe, use, not the termimal, but the initia 
temperature of wy bet in their calculations. - 








that water as well as steam escapes from a cylinder, and 
this water will certainly not be accounted for, although it 
may have been used as steam. A considerable proportion 
of the steam which enters a cylinder is condensed in the 
performance of work. It is impossible to determine from 
the condensing water what the weight of steam thus con- 
densed may be in any given case; but with the indicator 
i before us, nothing is easier than to arrive at the 
required percen Roughly speaking, it will amount to 
from 2 Ib. to 24 Tb. per horse per hour; and neglecting for 
the moment the heat carried over in this water, it may be 
broadly stated that in the example we have just given the 
consumption of water or steam would have been not 20 Ib., 
but 22 1b. to 22} 1b. per horse per hour. Up to this point 
there is little exception to be taken to the Farey system of 
testing, which, as we have said, is elegant and ingenious. 
We now come to the practical defects which render the 
system inaccurate and untrustworthy. : 

It will have been seen that the only factors we obtain are 
the weight of condensing water used and its elevation in 
temperature; and a little reflection will show that these 
factors are entirely incapable of showing whether a large 
quantity of water has or has not passed through the engine 
in the form of priming. It is true that the system is so far 
perfect that it will not debit the enginé with this water as 
steam, as would be the case if the feed-water only were 
measured, but it will debit the engine with a very large 
spe of the heat contained in the water primed. 

t us suppose, as before, that the terminal pressure is 10 |b. 
absolute. The temperature corresponding to this is 194 deg.; 
consequently, each d of priming water can abandon 
94 deg., or, in other words, it will raise 2°35 lb. of con- 
densing water from 60 deg. to 100 deg. Referring to the 
case previously stated, let us assume that 2 lb. of priming 
water per horse per hour pas through the cylinder. The 
quantity of condensing water required will then be, not 
570 1b. per horse per hour, but 574°7 Ib.; and the apparent 
consumption of steam by the engine will be, not 20 lb., 
but 20} Ib. nearly. It may be said that such an error as 
this is inappreciable; but small errors acquire great 
importance when they appear under a system of experi- 
menting which professedly gives results perfectly accurate. 
But we have not done yet. We have credited each pound 
of priming water passed through the cylinder with but 
94 deg. of heat. As a matter of fact, however, this water 
contained when it left the boiler—supposing the initial 
absolute pressure to have been 75 Ib.—307 thermal. units. 
If it entered the condenser at this temperature it would 
absolutely surrender, not 93 deg., but 207 deg. This 
conditiou is impossible of fulfilment, for a portion of the 
priming water would be converted into steam as the 
pressure fell, and would do a little work; but the greater 
part of the heat carried into the cylinder in water instead 


‘of in steam would be debited to the engine. It is obvious 


that when the terminal pressure in the cylinder is high— 
say 20 Ib. absolute, which is not unusual—and the volume 
primed is considerable, a very important error may be 
passed over utterly unrecognised by a system of experi- 
menting which can take no cognisance of it. 

We have yet to deal with a far more serious source of 
inaccuracy than any we have yet mentioned. In practice, 
in order to measure the quantity of condensing water 
used it is necessary to construct a reservoir or tank, into 
which the water is delivered at one end, and from which 
it is discharged through a notch in a thin plate at the 
other end. This notch is fitted with an accurately adjusted 
gauge, and every possible precaution is taken by careful 
physicists to obtain accurate measurements. Still it 
unfortunately happens that estimates of the quantity of 
water discharged through notches in thin plates are 
extremely unreliable. To say nothing of the difficulty 
encountered in getting accurate measurements of the 
depth of the water and the velocity of approach, we have 
the broad fact that no two authorities agree as to the 
coefficient of discharge. For example, if we turn to 
Neville’s tables, we find that for notches lft. in length, 
and for depths of 0°25in. to 10in., the coefficients vary 
between 0°606 and 0°518; that is to say, a notch 12in. 
wide with a head of lin., may deliver the following 
quantities of water in cubic feet per minute :— 
4°68, 4595, 4510, 4340, 4170, or 4°00. It is thus 
possible that on even so small a scale as this an 
estimate of the quantity of condensing water used 
per hour may be wrong by as much as 40 cubic feet, 
or, say 2500 Ib. per hour out of a possible 17,500 lb. That 
is to say, an error of nearly one-seventh may creep in. 
The coefficients given above are, however, by no means 
the only ones in use. Thus, Brindley and Smeaton give 
657, Du Buat °627, and Simpson and Blackwell, ‘756, for 
notches having a length ten times the depth. When we 
add that minute differences in the thickness of the plate, 
in its angle of inclination to or from the water, in the 
length of the tank, in its width, and in its depth, will all 
materially affect the rate of discharge, we think we have 
said enough to prove that this system of testing is in no 
respect better than that which consists in measuring the 
feed-water in tanks, and testing the steam for priming. 
The Farey system does possess one advantage, however, 
over all others. If the proper appliances are fitted up perma- 
nently, it can be used at a moment’s notice without trouble, 
to compare the performance of an engine day after day. Its 
defects are that it debits the engine with much of the heat 
carried over in priming water ; that it takes no account of 
the quality of the steam used; that it requires highly 
trained experimenters to estimate the quantity of water 
passing over the measuring notch; and that, when pact 
precaution has been used, an error amounting to as muc 
as one-seventh of the whole weight of the condensing water 
may creep in—which means that an engine may be said to 
be using 26 Tb. of steam per horse per hour, when it is 
really using but 223 Ib. ther such a system is or is 
not entitled to popularity, our readers can decide for 
themselves, 





THE EASTBOURNE EXPERIMENTS. 

Ar the conclusion of an important series of experiments 
we naturally endeavour te sum up the results obtained, so 
as to form an idea of what has been learned, and how far- 
our previous opinions, and uent course of action, 
were correct, or how far they may now require to be 
modified. The Eastbourne programme was confined to the 
effect of artillery fire on various kinds of: casemates and 
earthworks. The power of artillery fire increases con- 
tinually, partly because the guns are more accurate and 
more powerful, partly, however, because heavier guns are 
employed in siege works. Field railways and improved 
means of rt render this possible. The same causes, 
however, afford the opportunity of employing better and 
stronger materials in the construction of y and semi- 
permanent works. It was to ‘test these latter that the 
Eastbourne experiments were mainly instituted. 

The first heading to notice is that relating to the effect 
of shells falling from great heights on the roofs of case- 
mates. On this we can only say we have been disaj 
pointed, simply because none of the shells fired at really 
high angles at long ranges fell fairly on to the casemates. 
In saying this, however, it is to be added that this has 
been the almost invariable result of every similar attempt 
with smooth-bore mortars. It was to be hoped that rifled 
mortars had attained to a higher degree of accuracy, but 
as yet the improvement is hardly proportionate, either to 
the expectations formed, or to the means employed. Until 
vertical fire becomes more manageable, the only informa- 
tion afforded by practice—which, in its present condition, 
almost deserves the comparison that has been made by an 
eminent artillerist between it and the “ancient and 
honourable game of tiddlywinks”—is confined to the per- 
centage of rounds that may be expected to strike an object. 
To learn the striking effect it would be necessary to calcu- 
late the falling velocity, and fire a shell horizontal with 
the same velocity at a special vertical structure. This, 
doubtless, would only be an approximate representation. 

The uext point to notice is one where the Royal Engineers 
have obtained a great success, namely, the use of concrete. 
However this material may have been employed before in 
subordinate ways, it has never been tested at all to the 
same extent as in these experiments, and it has borne the 
test admirably. So little penetration has been obtained, 
even by the most direct blows, that it would signify but 
little whether the shells employed contained powder or 
some much more powerful explosive, such as it has been 
hoped to employ at some future time when conditions insur- 
ing safety could be arrived at. The concrete, then, has 
met an urgent want, for with artillery whose power and 
accuracy were continually increasing, entrenchments greatly 
needed some simple means of increasing their strength. 
As to curved fire, little has been done. Our artillery has 
nothing to show in this way to be compared with the 
results obtained by the Prussians both in experiment and 
in their war in the siege of Strasburg. The committee 
who conducted the Eastbourne experiments was essentially 
an engineer committee. Perhaps on some future occasion 
our artillery may carry out experiments where the power 
of curved fire is seriously tried. We say our artillery, for 
it is a matter that involves the elements of accuracy in a 
much greater degree than would directly concern engineer 
officers, who, after all, have not to consider the probable 
effect of English artillery fire against their own works, but 
that of some foreign Power, which may only resemble it so 
generally that they might naturally grudge the devotion of 
much time to the development of a certain standard of 
accuracy in this particular class of firing. 

As to the Moncrieff system little been added to 
what we previously knew, and the “overbank iage ” 
has done little more than show that under favourable cir- 
cumstances it neither upset nor broke, a circumstance 
which is gratifying as far as it goes. Special shells with 
solid heads have shown greater penetrative powers in 
masonry than common shells, but it is a question whether 
it would be worth while to carry such projectiles in a 
siege equipment, unless in a very small proportion. 

The trials with fuzes were satisfactory, but we have 
little to say in connection with them at present. We are 
now naturally brought to the matter which we noticed in 
the account of the experiments, namely, the report of the 

reat explosive effect of Mr. Mackie’s cotton powder when 
~— in a 10in. shell, as compared with -cotton 
under similar conditions. We confessed that this experi- 
ment had taken us by surprise. Not having been present, 
we repeated the report of the facts given in the Standard. 
It appears, however, that the trial was of an impromptu 
character. The series of experiments was nearly at an 
end. There was a casemate in a dilapidated condition. 
On the request being made, it was not surprising that 
officers should wish to see the effect of shells burst in the 
craters already made. The only harm likely to result from 
such a proceeding, would be the idea that it represented a 
competitive trial of the effects of -cotton and cotton 
wder. Speaking generally, this is the evil of rough, 
ot experiments, and this appears to have been quite a 
rough and hasty one. We are given to understand, for 
example, that about the same quantity of gun-cotton and 
cotton powder was used. Weight seems to be the standard 
of the quantity used, but the cotton was wet, and the cotton 
powder was dry. Was any allowance made for the weight 
of water? The driest cotton at Eastbourne had, we 
believe, about 25 per cent. of water, which would make a 
considerable difference in the conditions of the experiment. 
To represent the shells containing cotton as they would be 
fired from guns, however, a t quantity more water 
ought to ba added, and under these circumstances, not only 
would the weight of water destroy all equality in the terms 
of the comparison, but would call for special conditions in 
the application of the detonator and primer of dry cotton, 
that could not be readily fulfilled in an impromptu expe- 
riment. We are not finding fault with the method adop 
in the shells. We are not in a position to do that, for we 
could not perceive exactly what was done, but we have made 
inquiries which lead us to the conclusion that no one else 
knows the precise conditions of the experiment. We learn 
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however, that it was afterwards discovered that the 10in. 
shell containing the cotton powder had been placed in a 
specially weak place. Were we in Mr. Mackie’s place we 

ould consider that to find this out afterwards was rather 


hard, but we lay no particular stress on it. The craters. 


made in casemates by shells of various calibres, containing 
various bursting charges falling from different heights, &c., 
can hardly be expected to be the same. A very close 
examination would be necessary before two could be pro- 
nounced as equivalent. If a competitive trial were to be 
made, equal conditions must be secured, and it would be 
desirable that some intimation of the proceeding should 
be made to Mr. Abel, who is at once the head of the 
chemical department, and the man who has brought gun- 
cotton to its present state of efficiency. We should be 
scarcely contradicted in England or abroad if we said that 
gun-cotton owes its survival in spite of the various misfor- 
tunes that threatened its existence, to Mr. Abel, and that 
all the valuable properties recently found in gun-cotton, 
were either discovered by him or in the course 
of experiments conducted by Mr. Brown, under 
him. Without in any way wishing to hamper Mr. 
Mackie, or any advocate of a rival modification of gun- 
cotton, it would be surely imperative to give Mr. Abel 
an opportunity of saying how his gun-cotton should be 
employed. However, it is clearly unnecessary to sa 
more on an experiment, the precise conditions of which 
cannot be ascertained. With regard to the question of the 
use of gun-cotton in shells, it is to be observed that Mr, 
Abel’s nitrated gun-cotton—that is gun-cotton containing 
nitrate of potash—would probably have produced at least 
as good an effect as Mr, Mackie’s cotton powder—that is 

n-cotton containing nitrate of baryta. The former has 
en discarded, for the sake of plain wet-gun cotton 
for some time, because no kind of nitrated cotton 
will keep in a wet state, and the first essential in the 
employment of gun-cotton is safety. It is the fact that 
gun-cotton can be kept wet that puts it in a different class 
as regards safety from other explosives. Once give up the 
idea of keeping cotton wet, and the explosion of it by 
means of a fulminate, then “ dynamite,” and a whole family 
of similar compounds, come in as rivals. 

In conclusion, then, we may say that in the Eastbourne 
experiments much has been done in an imperfect way, but 
one result stands out as a really valuable one—namely, the 
power shown by concrete to resist the effects of powerful 
siege artillery. 





STEAM TRAM-CARS, 


In some of the chief cities of the Continent, as well as 
in two or three of the largest centres of population in the 
United States, the use of horses in drawing tramway cars along 
the streets has been discontinued in favour of a more econo- 
mical and effective motive power—steam to wit. In Brussels 
and other places where tram-cars moved by mechanical agencies 
have been tried, there does not appear to have been difficulty or 
danger attending the change, due regard having been paid to 
the conditions under which the work has to be carried on by 
those who have made the alteration. A similar success, experi- 
mentally at all events, is understood to have attended recent 
trials of this sort at Glasgow with a tram engine made by a 
London firm, and we now learn that the Sheffield Tramways Com- 
pany are about to adopt machinery of this class, in place of the 
ordinary equine power, providing they are able to obtain the 
necessary sanction of the local authorities and the Board of 
Trade. We notice from a local report that Mr. J. Kincaid, 
engineer to the company, has made a formal application to the 
highway committee of the Town Council, requesting permission 
to use engines of this description in the streets along which the 
tramways are laid, stating in doing so that the productions of a 
Loughborough maker were believed to meet all the require- 
ments of the Act of Parliament applicable to such matters. 
The result of Mr. Kincaid’s application appears to have been 
somewhat vaguely indicated, for although the committee are 
stated to have informed that gentleman that they were not 
“ personally” opposed to such engines being used, provided the 
stringent and explicit requirements of the Board of Trade were 
met, yet they must “look well after the interests of the town.” 
This no doubt is as it should be, yet we “ personally” are unable 
to see why these engines should be forbidden whilst traction 
engines are used—even with the limitations to which they are 
subjected. 


BRITISH TRADE MARKS ABROAD, 

RECENTLY certain British traders experienced obstacles in their 
efforts to register trade marks in Denmark, the Netherlands, 
and Sweden, though in what they did they were guided by a 
report applicable to such proceeding issued in 1872. Representa- 
tions were therefore made to the Foreign Secre with a view 
of ascertaining if, since the date of that report, there had been 
any legislation on the subject, and asking for guidance upon the 
course to be adopted to secure protection. Resulting from the 
communications which Earl Derby at once opened with the 
secretaries of legation in the respective countries, we have the 
information that no legislation has taken place since 1872 in 
Denmark, but protection is accorded to trade marks by paragraph 
278 of the Danish Criminal Law, which also punishes piracy 
thereof by fine varying from £5 to £10, or by a term of im- 
prisonment. P; ings are instituted in the ordinary courts 
of law at the instance of the aggrieved ey, Sir Charles Wyke 
mentions an instance which occurred March, in which the 
agent of Singer’s Sewing Machine Company took pi i 
against a person who sold his own ine under the company’s 
trade mark. A conviction took place, and a sentence was 
of a fine of £5 or a fortnight’s imprisonment and payment of all 
costs. As to Sweden and Norway, owners of British trade 
marks who wish to secure themselves against an infri ent of 
their rights should cause a notice to be inserted in the official 
Government paper, both in Sweden and Norway, describing 
their trade marks. This precaution, it is pointed out, will 
increase the chance of success in any suit which they may be 
compelled to bring. Some legislation is contemplated with a 
view to afford further protection to foreigners. There has been 
no legislation on this subject in the Netherlands since 1872, and 
the existing law does not appear to be effective. There is, how- 
ever, reason to believe that the Netherlands Government intend 
to introduce a new law. If they should, Lord Derby is assured 
that the British Legation at the Hague will give the subjeet. the 
needed attention. 


SANITARY WORK IN BIRMINGHAM. 
Sanitary and town improvement— operations of 
intimate relationship—bave for some time, as the readers of 
THE ENGINEER are aware, been of foremost consideration and no 





little trouble in the central town of Birmingham. The corpora- 
tion have faced their difficulties manfully, and cannot object that 
in the matter of public health the requirements and complaints 
of some of their influential neighbours have been invariably 
groundless, So far as the disposal of sewage is concerned, the com- 
bined system of sewage farming, filter pits, and the pan system is 
working as satisfactorily as can well be expected at this stage of 
the operations of the town council. By the substitution of a 
cheap charcoal for ashes for admixture with the excreta in the 
pails, Mr. Cook, the chairman of the Birmingham sewage com- 
mittee, -has greatly increased the favour in which the pail 
system is held in Birmingham, where the collection is about 
15,000 pails weekly, but will steadily increase ; for a growing 
market is obtained for it amongst the neighbouring agricul- 
turists. For treating of pail stuff unmixed with ashes, 
and converting it partly into sulphate of ammonia, and partly 
into phosphorised manure, Scott’s Sewerage Company have 
started preliminary works at Saltley, but they are as yet 
incapable of dealing with more than 500 pails per week. To see 
what was going on, General Scott was accompanied to Bir- 
— on Friday by the Duke of Sutherland, chairman, and 
Sir Henry Cole, director of the company ; and the mayor and 
corporation accepted an invitation to meet them at the works. 
When the visitors entered the building there was a very strong 
sewage odour. This was explained to be owing to the circum- 
stance that the enclosed apparatus for drying the phosphatised 
manure was not yet provided, and the drying had, therefore, to 
be done on the open floor. The ye ge of the Scott’s Sewage 
Company is to take either the whole of the pail stuff in the 
pails and carry it away to a distance from the town—for by their 
completed scheme they would abandon Saltley—to treat under 
their system, or to strain out, the more solid portion, with which 
the corporation would deal, and have the liquid part carried to 
the company’s works, somewhat as is now being done between 
Paris and Bondy. Nothing but good can come of any arrange- 
ment by which with the aid of the sewage of such a town as 
Birmingham, General Scott may be able to demonstrato upon an 
extensive scale, what by his system he can accomplish. What 
the corporation can themselves do with the liquid sewage, the 
directors were shown in a walk over the Sewage Farm, where 
64 tons to the acre of mangold-wurtzel are being grown. 


A POINT OF PATENT LAW. 

Tue decision of the Master of the Rolls in the case of 
Stones v. Todd, a report of which we give below, deserves 
considerable attention, It is not impossible that this decision 
may be taken to affirm, as a principle of law, that a prior provi- 
sional specification, though printed and sold to the public, will 
not amount to legal publication sufficient to defeat a subsequent 
patent for the same invention ; and further, as a n con- 
sequence, that where a provisional. specification of an invention 
is followed in due course by its final specification, which, how- 
ever, does not incorporate all the subject matter of the provisional 
specification, then so much of the provisional specification as is 
not incorporated and becomes thereby abandoned, does not 
anticipate a subsequent patent including that portion. In other 
words, this proposition may be put thus :—A discovery is not 
anticipated by a prior invention unless that prior invention 
lias been finally specified. This would, we think, be too general 
a proposition to be capable of support. It is hardly necessa’ 
to point out that there are many cases in which the final pom | 
cation is either simply a reproduction of the provisional specifi- 
cation, or the invention is as fully described in the latter as in 
the former. Surely it is not too much to say that were an inven- 
tion fully described in an abandoned provisional specification, no 
man would subsequently be allowed the privilege of letters 
patent for the same thing. But we think the Master of the 
Rolls did not really intend to convey the meaning which some 
have already put upon his words. Although it must be admitted 
upon consideration that the statement to the effect that abandon- 
ment alone is sufficient to prove non-utility, is not justified by 
facts, the dicta of the learned ju may be taken, we think, 
to be simply expressions in a slightly different form of the 
doctrine clearly enunciated by Lord Westbury in Hills v. 
Evans. In that case the Lord Chancellor said “the inven- 
tion must be shown to have been before made known. 
Whatever, therefore, is essential to the invention must 
be read out of the prior publication. If specific details are 
necessary for the practical working out and real utility of the 
alleged invention, they must be found substantially in the prior 
publication. Ap t generality, or a proposition not true to 
its full extent, will not prejudice a subsequent statement which 
is limited, accurate, and gives a specific rule of practical applica- 
tion. The reason is manifest, because much further information, 
and therefore much further discovery, are required, before the 
real truth can be extricated and embodied in a form to serve 
the uses of mankind. Upon principle I conclude that 
the prior knowledge of an invention to avoid a patent 
must be a knowledge equal to that required to be 
by the patent—viz., such a knowledge as will enable the 
public to perceive the discovery, and to carry the invention into 
practical use.” The case from which the above is quoted, and 
that decided by the Master of the Rolls, may, therefore, be said 
to be in complete accord in this, that if an abandoned pro- 
visional specification furnishes merely the outline which a sub- 
sequent patenteecompletely fillsin, and thereby proves the exercise 
of invention, that provisional specification is no objection to the 
validity of the patent. If, however, the subsequent patentee 
simply obtains letters patent for that subject matter which the 
old application fully disclosed, and no more, we confess we are at 
a loss to perceive how Stones v. Todd will help the patentee 
over the difficulty of anticipation. — 








LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
(Before the Master OF THE ROLLS.) 


Tue fol report f this case is from the Weeki Reporter, 
0110" 0 case 1s from e y — 
The dill in this cause c ed the defendant with the infringe- 


ment of a patent for x apg in raising and lowering shutters 
taken out by Mr. Kirby in 1866, and now the property of the 


plaintiff, 
It appeared that the defence was that Kirby’s invention had 


been anticipated by those of Clarke, Newton, and others, all of 

eee their respective inventions before the date of 
"8 

The MasTer OF THE Rotts said that it was for the defendant 
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867. 
final tion; at any rate, it is such a publication as will pre- 
vent others from Re ter ab invention, [The MasTER OF THE 


Rous: The final specification is the pees and amounts to 
a notice that the part abandoned will not work; whoever works 
up that part isan inventor. Telling us that a scheme is useless 
is not disclosing anything to the world. Iam clear on this point. ] 
If you take Clarke’s words you can make the machine, and so can 
any one. , 

The MasTER OF THE Rotts: The question now to be decided 
is whether a tion of one Clarke, taken out in 
1856, is an an tion of Kirby’s patent so as to take from the 
latter the benefit of his invention. One point has been urged 
which I think is new ; it involves the consideration of the nature 
of a onal specification, the effect on it of a final specifica- 
tion, and the consequences of omitting a part of the invention 
from the final specifisation, the last being the most material part 
of the question. 

A provisional specification was never intended to be more than 
a means of protecting the inventor between the dates of the pro- 
visional and the final specification ; it is not a full description of 
the invention, but a disclosure of the discovery in a rough state, 
and protects the inventor so that he may have an opportunity 
during this period of perfecting his invention in detail. The pro- 
visional specification is not known to the public, except either 
after the expiration thereof if the patent is not completed, or else 
when the final bea gerag is made; then the provisional specifi- 
cation is published with it; and this is necessary in order that 
those who would impeach the patent on account of any difference 
in the ifications may be able to do so, But the provisional 
specification need not hold all the details necessary for working 

Somaee isional specificati tly abandoned i ti 

no, @ provision: cation partly al oned is a notice 
that that part is useless, a hint or an aes which the inventor 
could not work out. So where a provisional specification is unac- 
companied by a final specification, any one would consider there 
was nothing of worth in it. Therefore, the publication is not the 
same, but if the provisional be absolutely incorporated in the 
final specification, then it would be publication. 

A man who works up the abandoned idea of another is an 
inventor within the rule. I am not one of those who think 
inventors are to be deprived of the benefit of their discoveries, by 
the indefinite sketches of others. There are very few inventions 
which have not been in some way anticipated ; it is the same in all 
branches of science, 

His lordship then discussed the question whether there was a 
sufficient description in the provisicnal specification to enable an 
ordinary workman—see per Parke, B., in Neilson v, Harford, 
1 Webs. Pat. Rep. 314—to construct the improvement described. 
He came to the conclusion that there was not, and said that on 
that ground also he decided that Clarke’s provisional specification 
was not an anticipation of re patent, 

Mr. Ourrty, Q.C., then relied on Newton’s patent. Mr. AsTon, 
QO., and Mr. Lanaiey (Mr. RoxpurcH, QC., with them) 
ap for the plaintiff. 

he MAsTER OF THE Rous was of opinion that in this case the 
necessary anticipation was proved, and dismissed the bill with costs. 








AGRICULTURAL ENGINEERS’ AssocraTION.—We are informed 
that Mr. Jno. Jones, 7, Westminster-chambers, Victoria-street, 
London, 8.W., has been appointed secretary to the Association. 
The offices of the Association are now at the address given above,— 
November 21st, 1876. 

THe Loan CotuecTIoN aT South KENSINGTON.—Witi refer- 
ence to our article on lighthouses and marine signals in our issue 
of the 17th inst., Mr. J. R. Wigham, Dublin, writes us, quoting . 
from the report of Dr. Tyndall to the Trinity House, dated 21st . 
January, 1875. See parliamentary papers—(C-1151-1875) :— “I 
think the elder brethren may accept my assurance that gas places 
in their hands a new power, both as regards penetration and dis- 
tinction ; and that + advantage will accrue from iis partial 
intercalation with oil and electricity along our coasts. Jet uslook - 
for a moment tu its established ranges of power. At Haisbrough 
and Slowth Bailey there is a a oy Ags variation from 28 jets to 
108 jets, or from 529 candles to candles, which is a ratio of 
nearly 1°7, In the triform we have a power of variation from 
28 jets to 324 jets, or from 429 candles to 8769 candles, which in 
round numbers is a ratio of 1 to 20. The most powerful six-wick 
lamp of the Trinity House is — to but 722 candles—see some 
parliamentary papers.” Mr. Wigham states that gas has been 
successfully used at six of the principal first-order sea lights on 
the coast of Ireland for many years. It is about eleven years since 
gas was first applled as the illuminant in the Irish lighthouses, 
and since it has also been oupied by the Trinity House to a first- 

r sea light on the coast of Norfolk, and two other first-order 
sea lightsaré being prepared to be lighted with gas, 

THE New Dock AND RAILway WorRKS AT WEST HARTLEPOOL. — 
During the past summer great progress has been made with the 
new dock and railway works at West Hartlepool, and it may be 
interesting to glance at the result. It may be stated that for 
some time great need has been felt of further dock and quay 
accommodation to meet the increasing coal export and general 
importing trades of the port of Hartlepool, and the North-Kastern 
Railway set about this by acquiring whatis known as the Slake—a 
tidal reservoir. The first design was to construct a five-acre deep 
water dock, connected with the existing system of docks at West 
Har‘lepool, and also with those at Hartlepool. The plan, howevef, 
has been since extended in several particulars, so as to enlarge the 
originally planned dock, to give increased quay room, better. 
entrances, and other facilities. The construction of these . 
entrances involved the cutting to Tsew the connecting line of 
railway between the two towns and for this, and also to afford 
pe facilities for travelling northwards by the coast, it was 

ecided to form a new line. This branches off ftom the present 
line near the West Hartlepool gas works, runs northwards till 
near the road from Hartlepool to Hart, and there forks into 
two branches, one of which turns eastward, and the other west- 
ward, both joining the present line from Hartlepool to the North, 
the fork branching off to the west being intended to afford facilities 
for West Hartlepool traffic to the North, and the other serving as 
a link in the ¢ between the two Hartle- 
= The — letion of — i — been dela: ue bee 

e to time by the sinking o of the necessary e en 
which for some li diene, aber get The new line 
is, t+ for a hundred yards or so, a cutting embanked 
along entire length, and some of the inevitable bridges 
are of noteworthy proportions, One ing the line over the 
Cleveland-road bas stone abutments, the rails resting on heavy iron 
te my the my being a skew, with an angle of 21 deg., and 
4a dee a B a 130ft. Another skew bridge has an angle of 


posed of blocks of gratiite, is laid; ahd & large portion of the 
quay walls for the deep-water channel to the Hartlepoot docks is 
alse built ee ee excavation 
FAS to the five-acte rer Nera sp tg 
the communicating with the bee A mgs ik. The 
eedenstar foe, te of the works . Walter Scott, of 
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PASSENGER TANK ENGINE FOR THE BUENOS AYRES AND CAMPAND RAILWAY. 


MR JAMES CLEMINSON, A.LC.E., WESTMINSTER CHAMBERS, ENGINEER. 





Tue railway for which these engines were designed has a 
length of fifty miles, and runs from the city of Buenos Ayres to 
Campand, a port on the river Parand, situate at a point where 
anchorage is afforded close to the shore for the largest sea.going 
steamships. 

The existing difficulties attendant upon the landing and 
shipment of cargo at Buenos Ayres, where large vessels cannot 
approach within several miles of the shore, impart to this rail- 
way special importance, inasmuch as goods can be transferred 
direct from the ship to the wagons or vice versa at the port of 
Campand. With the exception of a few short inclines of one in 
fifty, there are no features in this line calling for special com- 
ment, and, like all the railways running out of Buenos Ayres, 
it has a gauge of 5ft. 6in., or 6 Spanish feet. The engine is of 
the outside cylinder tank class, having four wheels coupled and 
a lateral swinging bogie under the leading end; the cylinders 
are 13in. diameter, and 20in. stroke, the driving wheels are 4ft. 
Gin. diameter, 7ft. 6in. apart centre to centre, the distance from 
the centre of driving axle to centre of bogie pin 8ft. 9in., and 
the axles of the bogie are 5ft. 6in. apart, the total wheel base 
being 19ft. The ie frame is of the bar description so 
universally used in the United States ; it is not built up of bars 
of fiat iron, however, as is usual in America; the several parts 
are strong forgings, machined and fitted together with the 
greatest precision. The main frames of the engine are of the 
plate kind, and of such a form as to afford immense vertical 
stiffness. 

The boiler is constructed entirely of Low Moor iron plates 
ygin. thick; the inside diameter of the smallest ring is 3ft. 3in., 
the length of barrel is 9ft. The fire-box is built of copper, the 
crown plate being secured to that of the shell by iron stays 
screwed into both plates, and fixed by nuts at the lower end 
and riveted over on the outside of the shell crown plate. The 
front plate of fire-box shell is stayed to the first ring of barrel 
plates by means of strong flat bar stays, having forged flanged 
ends; the smoke-box tube-plate is stayed to the adjoining ring 
of barrel plates by gusset stays built up of plates and angle- 
iron. The steam dome is made of thickened edge wrought 
iron plates, is in two pieces, and the hole in the barrel within the 
dome is as small as convenient. 

The whole of the gearing is forged out of picked Yorkshire 
hammered scrap iron, and case-hardened. The slide bars, cross- 
heads, and slide blocks are of steel, the latter being forged in one 
piece and machined all over; the slide block portions are recessed 
for the reception of a: tifriction metal. Piston rods are of steel, 
and the pistons are of cast iron, and of the type introduced by 
Mr. William Adams, and which has proved so successful on the 
North London Railw.y. 

The valve gear is of the shifting link description controlled 
by a lever of the usual kind. The coupled wheels are of wrought 
iron, those of the bogie are discs, cast of tough cold blast iron, 
the whole having steel tires, which are fastened on the wheels 
on Mr. Cleminson's system, without bolts or screws. The springs 
of the bogie are inverted and hung by links to compensating 
beams having their ends resting on the top of the axle boxes. 
The driving and trai’ing springs are hung under the axle boxes 
by links having means of adjustment, and a compensating beam 
is interposed between the springs. The tanks, of which one is 
carried on each side, have an aggregate capacity for 650 gallons of 
water. The coal bunker, which is placed at the back of foot- 
plate, holds 14 tons of fuel. The brake is of the usual screw and 
lever description, the blocks being applied on the front side of 
the coupled wheels ; the engine is also fitted with the Le Chatelier 
counter-pressure brake. Theengine is provided with two injectors. 
Large sand boxes are also provided on each side and at each 
end of the engine. The foot-plate is sheltered by a wood and 
canvas roof, supported on an iron frame, the front of which 
forms a weather board. The engine is fitted with central buffers, 
a-wooden cowcatcher at the leading end, and a head lamp of 
the American type. 

The following are the dimensions of the engine :—Boiler, 
diameter of barrel at smallest ‘ring, 3ft. 3in.; length, 9ft.; fire- 
box shell, outside, 4ft. 6in.; width, 3ft. 44in.; number of tubes, 
111 ; length of tubes, 9ft. 6in.; diameter of tubes, outside, 1 Lin.; 
heating surface in tubes, 509 square feet ; heating surface in 
fire-box, 61 square feet—total, 570 square feet ; area of fire- 
grate, 11 square feet ;. cylinders, diameter lft. lin.; length of 
stroke, 1ft. 8in.; diameter on tread of coupled wheels, 4ft. 6in.; 
diameter on tread of bogie wheels, 2ft. 6in. 

There are five engines of this class working the passenger 
traffic of the Buenos Ayres and Campand Railway, with a very 
moderate consumption of fuel, and with very little expenditure 


on repairs, 
‘The passenger traffic of this line is conveyed in carriages 
which have been built in this country, from the designs of Mr. 





Cleminson, and of which we shall present illustrations and 
descriptions at an early date. 








LETTERS TO THE EDITOR. 
(We dons ho'd ourselves responsible for the opinions of our 
correspondents. ) 





SENTINEL SAFETY VALVE. 
Srr,—I enclose you tracings of a ‘‘Sentinel” safety valve to be 
applied to a boiler working at 691b. per square inch pressure. The 
lever attached to it serves to give the attendant a rough idea of the 


ni 
arent 


| Hn 


| 


pressure of steam in the boiler independent of the pressure gauge, 
and also to asce-tain that the valve is working freely. The tracing 
shows the valve adjusted to 701b. per square inch, or 101b. above 
the working pressure. Txos,. R. SUMMERSON. 

Albert-hill Foundry, Darlington, Nov., 1876. 





SAFETY VALVES. 

Srr,—Since that unfortunate boiler explosion on board the 
Thunderer, there have been a great many safety valves brought 
before the public; there is not much difference in the construction 
of any that have been illustrated, still each maker claims some 
advantage for his valve, which makes the selection of the most 
reliable valve a task of some difficulty. Now, a safety valve is 
an i to the boiler of such importance that thousands of 
lives are daily depending on its efficient working. I consider 
that it would benefit the public at large to have a public trial 
of safety valves. The valves should be all the same diameter, 
and attached toa boiler in the same position as they are perma- 
nently fixed. 

If the Government could see their way to take it up and offer 
prizes that would induce respectable ers to send their valves 
for trial, I think it would be the only way of bringing the best 
valve to the front. Steam ship owners and manufacturers would 
then have reliable information whereby to select a valve that would 
be safe. About two years ago the American Government offered 
prizes for the best safety valve; they were tried on a boiler with 
steam of different pressures. A great number of valves were sub- 
mitted for trial, with, I believe, good results. It wasa great boon to 
owners of steam boilers, as it let them know the sort of safety valve 
to be most relied on. JOHN ROBINSON. 

Belfast, November 13th, 1876. 





BOILER MAKERS’ PRICES. 

S1r,—Referring to the interesting paragraph in last week’s 
ENGINEER, giving a list of tenders for boilers sent in to the Ely 
Local Board, we notice amongst the firms tendering the name of 
Marshall and Co., and finding that this is a to refer to us, 
we beg to state such is not the case, as we did not tender for the 
work in = Under these circumstances we shall be obliged if 
you will kindly notifiy this in next week’s impression. 

Britannia Ironworks, 


MARSHALL, Sons, AND Co. 
Gainsborough, Nov. 22nd. yet 





THE 8.8. BRITANNIC. 
Srr,—Having seen in your of the 27th ult. a very good 
mays of the engines of the - Star steamer Britannie and of 
er Wi passages, I was much surprised to observe you 
gave all the credit to the engineers, scarcely mentioning the 





* 


designers and builders of the ship. This, I think, is hardly fair- 


Are we to suppose the Jines and construction of the hull are 
immaterial to a vessel’s speed, provided the engines be good? If 
such be not the case, surely Messrs, Harland and Wolff, of Belfast, 
ought to share in the credit of having turned out the fastest ocean 
steamer afloat. Farr PLay I8 A JEWEL. 
[We regret that we should have even apparently done Messrs, 
Harland and Wolff an injustice. But we think we may fairly 
attribute the wonderful speed of the Britauuis to the efficiency of 
the machinery, for if we are not in error Messrs. Harland and 
Wolff have built several vessels on nearly if not quite the same 
lines, which have not equalled the speed of the Britannic.—Ep., E.] 





EARTH PLATES. 

Srr,—I shall be extremely obliged if any correspondent will 
give me answers to the following questions :—Suppose a plate 
lft. square is sunk in the “—- say 10ft. deep ; inasmuch as 
earthwork breaks away at the ‘‘angle of repose,” shall I not be 
right in calculating the force necessary to root the plate up aa 
ag to a weight of earth lying between the angles of repose ? 

us :— 





If in theory I am right, what pe apt of this mass A may I 

reckon as effective? Of course I am assuming it is all loose earth. 

Apparently it should be equal to the weight of a column of earth 

1ft. square by 10ft. high, plus the friction of shearing; but inasmuch 

as earth breaks away along the angle of repose, I think Ihave a ad 

to calculate more. T. H.W. 
Smethwick, November 11th. 





THE DELAMETER ENGINE. 

Srr,—Now that several weeks have passed since my letter 
appeared in THE ENGINEER, I presume that all parties interested 
are satisfied as to the originator of the overhung cylinder hori- 
zontal engine, who. according to Mr. Walker’s reply of the 3rd 
November, was a Mr. Allen, some twenty years ago. I have to 
thank Mr. Walker for the information, and would further ask if 
any of Mr. Allen’s make of the overhung cylinder class ever came 
to England, and also were there any of them at the Vienna 
Exhibition? It would appear from Mr. Walker’s letter that the 
so-called Delameter engine may not have been of the overhung 
cylinder class after all, but one having some iar cut-off valve 
gear. I cannot with Mr. Walker that the Allen engine 
exhibited at the International Exhibition in 1862 was in any 
respect like in design to the engines built by the Messrs, Tangye. 
I happened to see that engine at work in the Exhibition, and was 
kindly favoured with an indicator card, taken off her in my pre- 
sence by the attendant, and from what occurred in the process, 
would say that if this engine had been of the overhung cylinder 
class, the gentleman in attendance would have had less trouble 
with the cylinder bottom water cock to adjust it suitably before he 
took the card. In my opinion there was nothing about the ne 
in question that would have indicated to any individual that Mr. 
Allen had ever designed an engine of the class afterwards 
manufactured by myself and the Messrs, Tangye, instead of 
being so nearly identical with them as Mr. Walker would like it to 

believed. W. R. 

Seville Engineering Works, Sheriff-street, 

Dublin, November 20th. 








ENGINEERING Soctety, Kine’s CoLiEcE, Lonpon.— Friday, 
November 17th.—A general business meeting of the above society 
was held this day. Mr. Leaf, vice-president, in the chair. After 
the minutes of x pegs meeting had been read and confirmed, 
the chairman called on Mr. H. Nettleford to read his paper on 
canals. The author began his paper with the a ay of the 
making of a canal; then followed a description locks, the 
Anderson lift being mentioned. Tunnels and aqueducts were then 
mentioned, especially the Barton aqueduct, the one over the Jean 
at ange ews and the one at Pont-y-Eyoylte, near Chester. He 
then finished his paper with a brief notice of the water supply of 
a canal. A discussion then ensued-in which Messrs. Leaf, Guinness, 
Hurst, and Disnay spoke. Mr. Nettleford. having replied to the 
questions put, the meeting adjourned ‘at 4°45 p.m, There were 


seventeen members and two visitors present, 
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THE PATENT JOURNAL. | 
Condensed from the Journal of the Commissioners of Patents. 
Gravts and Dates of Provisional Protection for Six Months. 


2751. Improvements in Se.r-actine Mecuanism for recording the per 
formances of nes, railway carriages, and other machinery or sp Pa 
anchester. rom. 


ratus in motion, John Guy W , Mi .—A communication 
Albert Scholz, — 5th July, 1876. 
3843. An im: tus for use in treating AnmmaL and VEGETABLE 


proved appara‘ 
Sussrances in order to facilitate the impregnation or the exhaustion 
thereof of aeriforin or other fluid, Joseph Julius Sachs, New Barns, 
Barrow-in-Furness.—4th October, 1876. 
8°57. An improved machine or apparatus for Drivina Sew1ne and other 
similar Macuines, Benjamin Hodgetts Stokes, West B ich, 


4187. Improvements in Srwixa Macutnes, applicable also to other 
Francis Whitehead, Cra; 


ford, Kent. 
4188. Improvements in Can and Meratuic Case Openers, Frederick 
Bir i London.—A communica fromSamuel Povlo, 


U.S — 28th October, 1876. 
= se ie Lindsay, aah ag Abit or Storina CoRROSIVE 
(QUIDS, ni r re. , 
bay Me improved’ Oniuuny Por, Daniel Guy, Ryde, Isle of Wight, 
ua 


291, Improvements in Exve.opes or WRaPrers used or employed in 


ex! 7 oil — a Frank Pickering, Hull, William swift, and 
Sam Hunter, Ston a . 
4192. I ment, in tixe facture of Castinas, Jacob Geoghegan 





Willans, Bayswater London. 
4193. Improvements in the manufacture of Banps or Corps for driving 





Staffordshire. —13th October, 1876. 
8973. A new or improved device or means for Sscurtno ScarF P1ys, 
Broocags, and other descriptions of jewellery, Charles Payne and Peter 
Sy ey d ition for the of 

8976. A new or improved compound or composition for 
ee Vermin, Baruch Wahl, Boulevard St. Denia, Paris 14th 

tb > l, 
40v7, An improved Se.r-Lockina Surrt Srop, applicable also for other 
g purposes, James Grason, Fore-street, Tiverton, Devonshire,— 
17h October, 1876. 

4050. Improvements in apparatus and arrangements for MzasuRinG and 
Recorpinc the Movements, Speep, and Quantity of SUBSTANCES, 
Liqouips, aud F.vurps, such as water, spirits, and air, or of fine powders, 
such as flour, which improvements and ig ts are applicabdl 
for measuring and ding other velocitics, and also depths of water, 
Alfred Tylor and Joseph John Tylor, Newgate-street, Loudon. 

4061. Improvements in Rorier BuinDs, William Henry Blewett Win- 
chester, Barnes, Surrey, and Henry Everest, Westbourne-terrace-road, 
London.—20th October, 1876. 

4084. Improvements in Ric Raitway SiaNauiina, and the effects 
thereof, Thorsten Nordenfelt, St. Swithin’s-lane, London.— A communi- 
cation from Flakon Brunius, Youkoping, Sweden. 

4085. Improvements in the manufacture of Gas, and in the apparatus to 
be employed therein, John Cornish Harcourt Sievier, Holloway, London. 

—23rd October, 1876. 

4128. Improvements in modes of and. apparatus for Workine the SLIDE 
Bolte. bane aud other Enarngs, Moses Dickinson and David Cullen, 

4130. Improvements in Heatine and SurperRHEATING the FrEp-waTer of 
SreaM Borvers, and in apparatus employed therefor, applicable alsv 
for heating water used for other purposes, William Sambrook, Liver- 


4:52. improved machine for Grinpine aud DovGuine INDIA-RUBBERS and 
their compounds for spreading pu’ , likewise suitable for paints 
and other materials, John Heald, Chorley, Lancashire. 

4134. Improvements in Spinninc MULEs, John Brown and Ham Woodcock, 
Huddersfield, Yorkshire, 

4136. Improvements in VaLve Gear for direct-acting steam 








y and for other pu:poses, Samuel Townsend, East Dulwich, 


Surrey. 
4194. lesgrovenents in apparatus for Frrrine or Serrine Exirtic Sprinas, 
Benjamin Joseph Barnard Mills, Southampton-buildings, London.—A 
neoti at, ead George Waskingto Pesinger, New York agaus 
necticut, an n Pesinger, New York. 
4195. I pr ts in and ted with BLOWING Fans, Philip Pierce, 


exford, Ireland. ; 
4196. An improved combined Srep Cuan and Taser for ironing and 
pose purposes, Leopold Loebel Martin Perls, Southampt igs, 
on. 








4197. A new or my cong Cxasp or CLosure for albums, books, and other 
articles, Julius Miller, Berlin, 

4198. Improvements in machines for making Parzr Baas, William 
Robert Lake, Southampton-buildings, London.—A communication 
Epa Rdward Stanley and George Joseph Harris, Brooklyn, New 

ork, U. 

4199. Improvements in Nexpizs for hand and machine sewing, Joseph 
Pignatelli de Aragon, Portman-square, London.—A communication 
from José Maria de le Torre y Montalbo, Biarritz, France. 

4200. Im wage ie in the Rape seine of MATERIALS = pectin, vane 
in wa: ee. and other analogous purpuses, ym») Kdw: 

‘ » Well De atieet, Strand, Pe communication from 
Thomas Smith, Rotterdam. 

4201. Improvements in the construction and Giazine of Roors in horti- 

cuturel and other structures, and in the ventilation of the same, 





Henry Bar! 
4209, Iinprovements in the treatment and utilisation of Sewage, John |. 


atson, , Durham.—30th October, 1876. 

4204. Improvements in Furnaces for decomposing chlorides of sodium 
and potassium, manufacturing alkalies, and for other such like pur- 
poses, George Dryden Meage, South Shields. 

4205, A new or improved apparatus for controlling the Taxina of Ant 

Fire-arms, Armand Meig, Spandau, Prussia. 

4206, Improvements in the mode or means of Arracuine or SECURING 
ARMOUR PLaTEs to Su1Ps, Forts, and other like structures, John Henry 
Johnson, Lincoln’s-inn-fields, London, — A communication from 
Edouard Pierre Tardy, Paris, 





Robert Luke Howard, Tottenham, Middlesex. 4 
4142, Improvements in the construction and arrangement of apparatus: 
and m for InpicaTiIne the Number of RevoLuTions PER-} 
FORMED by WHEELS and other rotating machinery, Thomas Dunn, 


eedle-street, London. 

4143. Impr its in the of Cor. and Rott Tosacco, and 
in apparatus employed therein, William Macargur Scott, Arthur-street, 
Beltast.—25th October, 1876, 

4148. Improvements in niachines for Spinnina and Dous.ina, John Elee, 
Manchester, 

4149. Improvements in machinery for PREPARING, SPinNiNG, and 
Dovusuine Corton and other fibrous materials, Benjamin Alfred Dobson 
and James Macqueen, Bolton, Lancas! 

a “a in Power Looms, Alexander Chalmers Dickson, 

eebles, N B, 

4152. Improvements in Heatinec Krys or Ovens used in the manufacture 
of pottery and porcelain, and for ‘er ‘purposes, Richard William 
Binns and Charles Fergus Binns, Wore. tershire. 

4153. Improvements in the construction . nd arrangement of MAGNETIC 
Apparatus to be employed for curative and remedial purposes, James 
Cole, Caledonian-road, London. 

4154. Improvements in Looms for weaving, William Robert Lake, South- 
ampton-buildings, London.—A communication from Robert J. Guelcher, 
Biala, Austria. 

4155. An improved mode of and apparatus for ExTiNnGUISHING FiRE, 
Herbert William Hart, Southampton-buildings, London. 

4156. Improvements in TruNK and Box Fasrenixes, Charles Leonard 
and Charles P illips, Worcestershire. 

4153. Impaoven utsin machinery for Rottine MeTatxic Hoops, Straps, 
and PLaTEs, William Lloyd Wise, Chandos-chambers, Adelphi,—A 
7 acme from Bernhard Lauth, Howard, Center, Pennsylvania, 


ae 





4159. Improvements in Jornina Iron and Steet Wire, William Hibell, 
Birming’ y 
a in Hyprao.ic Enornes, Henry Davey, Leeds, York- 


shire, 

4161. Improved means and appliances for Resistive Impact or SuPPORT- 
ING Presstre in connection with ships and buildings (structures), 
such means and appliances with some moditications being available for 
obtaining flexibility in rink floors and the like, James Plaister Harriss- 
Gastrell, Wakefield, Yorkshire. 

a Improvements in Latues for wood turning, Edwin Silver, Reading, 

r 


2. 

4163. Improvements in Revotvine CyLinpeR Pisto.s, The Baron 
Thornton de Mouncie, Queen Victoria-street, London. --26¢h ber, 
1876. 


76. 

4165. Improvements in the means and apparatus for InpicaTING LEEWAY 
and Speep of Vesseis, Charles Denton Abel, Southampton-buildings, 
London.—A communication from Daniel lffland and Ernst Hadenfeid, 
Hamburg, Germany. 

4166. Improvements in Automatic Fexp Apparatus for steam boilers, 

Charles Denton Abel, Southampton-buildings, London.— A com- 

munication from Daniel Iffand and Ernst HAadeufeld, Hamb 











» ‘& 


Germany. 

4167. Improvements in Grapnets for submarine or submerged cables, 
Andrew Jamieson, Aberdeen, N.B.—A communication from William 
Falconer King, Brazil. 

4168. Improvements in or applicable to LeTTER-PRESS PRINTING MACHINES, 
James Farmer, Salford, Lancashire. 

4169. A new or improved instrument for Oreninc SHeet Meta Cases, 
Cans, Boxes, and other vessels con g preserved fish, meat, or 
other articles of food, and for other like purpuses, Charles Maschwitz, 
Birmingham.—A communication from Messrs, Meyer and Geiger, New 


ork, 

4170. Improvements in apparatus to be employed in the Eyaravine, 
MILLING, or CHASING of RoLLerRs or CYLINDKICAL SURFACES, George 
Moulton, Manchester. 

4171. Improvements in lubricating Skate Roiiers, and in apparatus 
connected therewith, Henry Percy Holt, Leeds, and Adolphus Frederick 
Spiller, Charing Cross, Londox. 

4172. Improvements in ConvertisLe Scoot Desks, Robert MacIntyre 
Cameron, Edinburgh.—27th October, 1876. 

4173. Improvements in and relating to TABLES or AppaRATUS for playing 
biBiards. applicable also in part to bagatelle and other similar game 
boards, John Marsden, Beacon-street, Liverpool. 

4174. An improved Diz fo. moulding or akuping clay or other plastic 
material, Kichard Cardwell Robi , Preston, hi 

4175. An improved Fastener for attaching ee to cards, also applic- 
able to other purposes, Hector Auguste Dufrené, South-street, Finsbury, 
— —A communication trora Monsieur Grélitre, Perigueux, 

4France, 

176. Improvements in the means or 
TAINING Ice SuRFAces and for coolin 
London, 

4177. Animproved EnpLEss or PorTABLE ARTICULATED KaiLway for the 
transit of vehicles on common roads, William Edward Gedge, Welling- 
— Strand, London.—A communicaticn trom Charles Zanichelii, 

8. 

4178. Improved construction of Toy or Imitation Birrs, Henry Gardner, 

—- London. — A communication from Ernst Marais et Cie., 





apparatus for Formine snd Matn- 
ig chambers, John Gamg elsea, 





4li¥. improvements in SiLk-winping Macninery, James Engelbert 
Vanner, Coleman-street, London. 

418v. Improvements in apparatus for Porir 
William Boyes, Manchester. 

4181. Improvements in machinery or apparatus for HarpEenina or Con- 
SOLIDATING Fett Hat Forms, James rerrin, Hyde, Cheshire. 

4182. Improvements in the construction of ConpDENSER CARDING ENGINES, 
John Peers Scott, Manchester.—A communication from Richard Hart- 
mann, Chemnitz, Suxony. 


108, rn new or improved construction of PLovan, Francis Murison, Itlaw, 


, N.B, 
4184. Improvements in Cuarr and Hay Currina ApPaRATns, part of same 
being applicable for other cutting purposes, David Alexander Traill 
Christie, London.—A communication from Alexander Anderson, Lon- 
dn tained tn ed in D 
. improvemen: the means or a tus employ YEING 
Woot in Inpico Vats, William Cvoyeiiele Leode. 
41t6. Improved means of and apparatus tor M 
Distances, Francis Weldon, Wmndsor, Berkshire. 


and Heatina WATER, 





or ASCLRTALNING 





4207. Imp in Gass GavceEs, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Louis Ingermann, Minden, 


4208. Improvements in machinery for Striprina or Dorrina Fisrovus 

Mareria.s from carding machine cylinders, and for drawing or thin- 
the sliver by the same process, Charles William Ratcliff and 

Frederick Ratcliff, Leeds, Yorkshire, 

4 improvements in CARDING Enoines, William Barker and 

Barker, Manchester, 

4210, Improevemerits in Power Looms, John Barraclough, Wibsey, Brad- 
ford, Yoraou.re, 


op AS improved method of yy arg We1onts, William Robert 


ey iP 83, mdon. — A communication from 
Thomas Thomson, Otago, New Zealand. 

4212, A new or improved. liquid composition for EXTINGUISHING FrRE, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Augustin Jeanvoine, Paris. 

4213. Improvements in apparatus for Excavatina and DepositinG Earts, 
and in part applicable to cranes and for other purposes, Grabam 
Stevenson, e, rksbire, ’ 

4214. Imp ts in hinery or apparatus for RoLiine Tea Leaves, 
James Crichton Kinmond, Leamington, Warwickshire. 

4215, An improved manufacture of WroucHT MeTaL P.ates for bearing 
loads, an apparatus employed for that purpose, Charles Denton Abel, 
South ti ildings, London. — A communication from Martin 
George Mitter and Carl Ludwig Wesenfeld, jun., Berlin. 

pe . mprovements in CarRiaGKs, George Henry Morgan, Long Acre, 


ndon. 

4217. Impro ts in the fact; 
of Giass and PorrEry, Paul Raoul 
si London,—3lst October, 1876. 

4219. The improvement of the usual method of Susrenpino, RaIsino, 

ee Venetian Buinps, Frederick James Costa, Barnsbury, 

ndon, 

4220. Improvements in the Permanent Way of Rariways, John Paterson 
Smith, Glasgow. 

4221, An improved Pressure InprcaTor for taking continuous diagrams, 
William Kobert Lake, Seuthampton-buildings, Londun.—A communi- 
Belgtu from De Hennault, Brothers, and Lucien Guinotte, Mariemout, 

um, 

4222. Improvements relating to the application of MaGNBeTO-ELECTRICITY 
or MaGnetisM or Natura, ELectricity to swimming and other baths 
+d —" and anesthetic purposes, Geminiano Zanni, Highbury, 

don, 

4223, Improvements in the method of and apparatus for Sinasino 
Fasrics, James Percival Cross, Bolton, Lancashire. 

4224. Improvements in Rat.way Waaons, Pir Corves, and other similar 
vehicles, George Ellis Chapman and Joseph Orgill Carr, Barnsley, 
Yorkshire. 

4225. A new or improved Hort-air Bats or apparatus for the treatment of 
diseases of the human body, Thomas Galbraith, Crawford-sqi 
Londenderry. 

4226. Improvements in Winpina and Maxine vp Szewina Tureap for 
Save or Usz, and in the machinery employed therefor, John Clark, 
Paisley, Renfrewshire. 

4227. Improvements in or applicable to Looms for weaving, Joseph Hold- 
ing, Manchester. 

4228. An improvement in the 
preparatory to the dyeing of 
Gloucestershire, 

4229. Improvements in Sares and Strona Room Doors, George Ogden 
Talbot, Birmingham. 

4230. Improvements in the manufacture of Metatiic Botr Htnces, 
Joseph Underhill and John Cartland, Birmingham. 

4231. New or —, machinery for the manufacture of Buckie 
Tonoves, Peter Macquay, Birmingham. 

4282, Improvements in the mode or method of Ratstna the Pitz Cover or 
nap of FLANNELS, CLorus, or other materials, and in the machinery or 
apparatus used therefor, Joshua Heap, Rochdale, Lancashire. 

4233. Impr ts in hi for Beamine and Sizina Wooten, 
Corron, Sitk, or other yarns or threads, which improvements are also 
applicable to other purposes, Joshua Heap, Rochdale, Lancashire, 

4234. Improvements in the manufacture of Metat Pipes or Tuses and in 
machinery therefor, William Robert Lake, South ton-buildi 











and ORNAMENTATION of ARTICLES 
de Faucheux d’Humy, Oxford- 











mu ’ 


of CLeansinc Woo.Len CLoras 
same, James Henry Rogers, Stroud, 





4287, Imp 
~ Newall, Gateshead, Durham. 


other such like fastenings, George 

4253. Improvements in Spinnine and Dovus.ine, John Bottomley, Brad 
ford, and Samuel smith, Keighley, Yorkshire. 

br hy serra in VeLocirepes, Josiah Turner, Coventry, Warwick- 
) 


4257. Improvements in Sewrva Macurnes, Peter Jensen, Chancery-lare, 
London.—A communication from Heinrich Pollack, Hamburg.—3, é 
November, 1876. 

4261. Improvements in the manufacture of WatcuEs to —— robbery 
by. ees aking the bows thereof, William Wiggins, louian-rvad, 

ndon,. . 

4263. Lamy “ety, we! in Steerino Vessris by steam or hand power, 
George Daniel Davis, Poplar, London. 

1 An improved Cusnion for billiard tables, Arthur A. Leaker, Bristol, 

louces 


tershire. : 
4267. ny es in Fotpine Carruce Sreps, Thomas Startin, Bir- 


4251. Improvements in the construction of Sonrrarres, Sarrt Srups, and 
orge Walker, jie ne Beng ge: 


4269. mprovements to May ontaentes ares oor and in means “ 
apparatus for generating thermo-electricity for that ‘parts o} 
which improvements are also a; to other sinechoal Y pe » 


cal 
George Schaub, Islington, lost 

ating to Steam Borters and their por ce 
devices, and to the relation thereof to the hulls of vessels, es: hy 
small steam yachts, William Llo: bore Adelphi, co eo Crh 
munication from James Brown Herreshoff and John Brown Herreshu.f 


Bristol, U. 

4273, Improvements in the construction or formation of Roapways, an 1 
in appliances connected therewith, George Bell Hllington Galloway, 
Gracechurch-street, London.—4th November, 1876. 

4275. Improvements in the construction of Wee ts for railway and tram- 

. way rolling stock, Peter Black, Kilburn, London. 

4277. Improvements in Carpino Enaines for carding and cleaning cotton 

and other fibrous materials, Ambrose James Haworth, Oidbam, Lanca- 


shire, 
4283. Improvements in apparatus employed .in the manufacture of Gas 
- Boryers, Joseph Shaw Gent, Salford, detent 
4285. Improvements in or additions to Penao.pers, Robert Marle, King’s 
Png on bated ae ny 
n a fact: 





of Wire Ropes, Robert Stirling 


4289. Improvements in TeLescores used in instruments for measuring 
angles, Adolphe Moser, Aix-la Chapelle, Prussia. 

4291. Improvements in SHarrs and Poxss for vehicles, Alexander 
Melville Clarke, Chancery-lane, London.—A communication from 


4293. Improved machinery for Framina Matck Spuints for dipping, 
William Robert Lake, yor ye London.—A commuui- 


—_— from Ebenezer B, Beecher, New Haven, U.8.—6th November, 





Inventions Protected for Six Months on the t of 
Complete Specifications, aoe 

4829. An improved machine for Convertina Loose GRANULAR SUc\R 

into Cues, Tirsy Louisa Wadsworth, San Franci .— 9th Ne he, 





8 

4331. Improved Cast Mérat Potteys, and the method of manufacturing 
the same, Peter Jensen, Chancery-lane, London.—A communicatiou 
from Augustus Lea Bricknell and Alexander Allison Hall, Nashvillo, 
U.S.—9th November, 1876. 

4334. Improvements in Car Couptines, Herbert John Haddan, Strand, 
London.—A communication from Gillman Hill Ames, Adrian, U.S. — 
9th November, 1876. 

4889, Improvements in Pirz Joints, Andrew O'Neil, Baltimore, U.S.— 
11th November, 1876. ' 
4381. Improvements in constructing and Lavina Mains and Service 

Pires, for Water, Gas, &c., Androw O'Neil, Baltimore, U.S.—LliAé 

Po ay conn inn le 

6. Improved apparatus and machinery for generating and utilising a: 
Motive Gas obtained from water, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Robert Dines Bradley, Prestuu, 
U.S.—11th November, 1876, 

4389. Improvements in the construction of apparatus for Levectine the. 
Raits of Raitways, Joseph Theodore Dann, Stockwell Park-road, 
London.—A communication from Johannes Beugger, Switzerland.— 
18th November, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 

8700. Looms, Geo: Haseltine, South ton-buildi London, — 
November, 1873. : s epi ag 

8719. Stream Enqives, John Ashworth, Astley Bridge, Bolton. — 15th 
November, 1878, 

8730. Fastentnes for Suirt Srups, &c., William Edward Wiley, Birming-" 
bam.—17th November, 1873, 


8736. MAGNETO AppLiaNnces, William Darlow and Henry Fairfax, Strand, - 
London. —18th November, 1878. 


8974. AuromaTic Paper Freep: Benjamin Franklin Fuller, Southam 
ton-buildings, Lowteh-are Dininn 1878. = af 


8717. Extraction of loping, Bristow Hunt, Serle-street, Linceln’s-inn, 
London.—15th November, 1878 


S781. Guxrownex, Bruno Hoffmark, St. Petersburg.—17th November, 


8801. Irow and Sreet, William Moore, Sheffield.—2lst November, 1873. 
8714. Construction of Fire-proor BuiLpines, Lewis Hornblower, Liver- 
pool.—15th November, 1873. 


y= os Charles Warren, Shoeburyness, Essex.—19th Novem- 
er, \ 


$776. PuDDLING FurNAcEs, sete Seb, Deewetend, near Sedgley, and 
n, Warwickshire.—20th Ni her, 





Edward James Peen 
1873. + 


3882. Mountinc OrpNaNce, Geo! Wightwick Rendel, Newcastle-on- 
Tyne.—27th November, 1873. m eke: 


— for Weavina, Luke Turner, Leicestershire.—20¢h November, 

3920. ANTI-FOULING, &c., Heinrich Rahtjon, Basinghall-street, London.— 
29th November, 1873. 

$831. Sueer Criss and Racas, &c., John Elwell, Birmingham.—24/h 
November, 1873. , 

8737. HorsesHor Naits, George Haseltine, Southampt Lon- 
don.—18th November, 1873. ee 


8743. Canpina Evaines, John Tatham, Rochdale, Lancashire.—18h- 
November, 1873, , 


8750. GLass, Bashley Britten, Red-hill, Surrey.—19th November, 1873. 
8760. Preservation of Foop, James Harrison, Mornington-road, London. 
—19th November, 1873. p 


3764. Loomsfor Weavino, William Smith, Heywood, Lancashire.—19¢h° ’ 
November, 1873. 


ee Boers, &¢., Joseph Twibill, Manchester,—21st November, 
1873. , 
2897. Natzs, Louis Chelot, Piccadilly, London. —28¢h November, 1873. 
—————e s 
Patents on which the Stamp Duty of £100 has been Paid, 


8298. Breakina Down Coat, James Grafton Jones, Blaina —lith Novem- - 
ber, 1869. 





tilai 
ings, 








2, » a) 

London.—A communication from John Benjamin Root, New York.— 
1st November, 1876. 

4235. Improvements in Stream Generators, Henry Stracey Barron, 

Lewisham, Kent. 

4236. Impro t the of Paper Pop and CarpBoarD, 

| ah in the apparatus employed therein, Francois Antoine Kieffer, 


fact 





Paris. 

4237. Improvements in the means of and apparatus for ConTRoLiine the 
Wiptu between the Raits of a Ratwway, frank Wirth, Frankfort-on- 
the-Maine.— A communication from Johann Hochgrassl, Constanti- 
nople, Turkey. 

4238. Improvements in the manufacture of Metat Pipes or Tubes and in 
apparatus therefor, William Robert Lake, Southampton-bunildings, 
London.—A communication from John Benjamin Root, New York. 

4240. Improved method of effecting VenTILaTIoN in WATERPROOF GAR- 
—_ Samuel Leake Worth and Joseph How Pontifex, Oxford-street, 

mdon. 

4241. Improvements in machinery for making Metat Tunes, William 
Robert Lake, Southamp buildings, London.—A communication 
from John Benjamin Root, New York. 

4243. Improvements in Speep Gov \ 

George Westinghouse, Clayton-square, Liverpool. 

4244. Iniprovements in Rats for Rattways, and in the mode of pro 
ducing the same, Benjamin Joseph Barnard M Southampton- 
buildings, London.—A communication from John T. Clark, Augusta, 
U.S. 

4245, aa in apparatus for Wasnina Sma Coa and other 
min substances, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Antoine Barbary, Paris. — 2nd Novembcr, 
1876. 

4247, Improvements in the manufacture of Pavine Siazs or Biocks, and 
other articles of artificial stone or concrete, and in the machinery or 
apparatus employed therein, James Hodges, Bagshot, Surrey, and 
James William Butler, Willesden, Middlesex, 

4249. Improvements in TiLes, Joseph Burridge, Great Portland-strcet, 











, and RecorpERs, 





8310. a —— Ching, Castle-street, Lung Acre, London. 160": 
8312. Proputston of Foatino Vessets, Samuel J Mac! Ke : oa 
ton, London.—17th November, 1869.” eneeh Hachiny Senet 
8308. Fixinc TeLtecrapn Posts, Joseph Oppenheimer, Manchester.—1‘ th 
November, 1869. ’ 4 ‘ 
8848. ENGRAVING a ee Edmondson, James Edmondson, 


Frederick W: Edmondson, and Richard Cuncliffe, Manchester.— 
20th November, 1869, ‘ 





Notices of Intention to Proceed with Patents. 
2751. SELr-acTiInG MecHANisM, John Guy Wilson, Manchester.—A com- 
munication from Albert Scholz.—5th July, 1876. . 
2767. Cuorns, Augustus Arnold Schlesinger, Duncan-terrace, City-road, 
London.—7th July, 1876. ely & 
2788. Bencn Sawino Macuinery, William Blackett Haigh, Oldham 
Lancashire. 


2799. Serine TRAVELL' Edward James Coleman, Brix Surre: 
and Frederick Josep! 4 yon . 


h Bird, Stroud, Gloucestershire.—A communica- 
tion from Samuel Pvole, 


2800. Hooxs or Courtines, Edward James Coleman, Brixton, Surrey, 
and Frederick Joseph Bird, Stroud, Gloucestershire,—A communication 
from Samuel Poole. 

2801. Reapino and Mow1na Macutines, Edward James Coleman, Brixton, 
Surrey, and Frederick Joseph Bird, Stroud, Gloucestershire.—A com- 

~_ — e La July, 1876, . 

. Stream Enoinegs, wi lames Coleman, Brixton, Surrey.~-A 
communication from Stevens Maxim.—10th July, 1876, 

2818. Dressino Fiour, &., Robert William Thompson, Wolverhampton, - 

and Charles Lampitt, Warwickshire. 


aso. Bavasies, James Raper, Old Ford-road, London—t1th July, 


2842. Rotary CoLour Printine Macuinery, J: 

MoCa Be ERY, James Dobson and ner 

2858. CaisTEers, Samuel Eyles, Worcestcrshire:—lahk July, 1876. © t+! 
enry Beck, U: 


2863. Sewine boots and Naoxrs, William H 
London, 





yd 


ee 


en a EE 


nares repens asta 


ee 
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2856. Fosrsume of Parzr, Peter McLaurin, Glasgow. 

2865. Sotrratnes and Stvups, Albert William Jonea, Camden Town, and 
Harvey Chamberlain, H London. i 

Sn. Tenants Heese eesete, Oe. ugenes Dae, Fisidon, Bevan, cot 

2867. Watt Protecror, George Barons Northcote, Finch Villa, Heath- | 


Frederick Phillip Preston, John Theodore Prestige, and 
Edwin James Preston, High-street, peptiew, Kava. 
2972. Seur-actino Macuines, William Henry . 
2873. Sitx Hats, Frank Wirth, Frankfort-on-the-Maine, y.-—A 
from Charles Bortfeldt.—13¢h July, 1876. | 
House, Old Broad- 
Cox. 


2889. Peter Jensen, Chancery-lane, London.—A communi- 
ag tome beng Lundgreen. 3 
2891. (CK-MAKING Macutwes, Peter Jensen, Chancery-lane, London.— 
A commtnication from Matthceus K. Muchin, 
M » Charing Cross, 


2892. Watcu Keys, Thomas 
London —A communication from John 8. hb, 
2897. Ferpine Fornaces, James Milward Holmes and Henry Lea, Bir- 





and Edwin James Preston, 

2900, Fotpine Cuairs, Alexander Melville Clark, Chancery-lane, London. 
—A comm from Auguste Emmanuel Eliacrs.— 15th July, 
1876. 

2901. Heative Power. William Stainton, King’s Cross, London. 

2904 — &c., Peter Jensen, Chancery lane, Londov.—A communica- 
tion from 

. , Nicholas Demetrius Spartali, Liverpool.—l5th July, | 

1876. ' 

2915, Hypro-exrractors, Thomas Coleby, Manchester. | 

= ae Srons, Charles Brock, St. Mary Church, Devon.—17th 

- 'y, 1876. 

2943. MATTRESSES, Bristow Hunt, Lincoln’s-inn, London.—A communi- | 
cation from Eugtne Celestin Roman.—19th July, 1876. 

29u?. Presses, Alfred Brookes, Chancery- , London.—A com- } 
munication from Charles Eugene = | 

2964. WarrrProorine, Herbert John Haddan, Strand, London.—A com- | 
munication from Achille Du Bled and Dujardin. 

2966. Hipes, &c , Frederic Augustus Lockwood, Bristol, U.8.—2lst July, 
1876. ! 

2082. TurostLe Frames, John Clayton Mewburn, Fleet-street, London. | 
—A communica from Francois Josse Wackernie, Julien Edmond 
Marie Joseph Mourmant and Florimond TormeL 

2988, Cizaxtne CLotus, Lewis Vernon Rathbun, New York.—24th July, 
1876. 

2998. | _rmemaed Macaive, William McIntyre Cranston, Finsbury, 
London. 

3004." Rotary Enornes, Jean Claude Blain, Paris.—25th July, 1876. 

3032, Corton, &c., William Robert Lake, Southampton-buildings, London. 
-- ication from Richard Kitson.—27th Ju’y, 1876. 

8055. Propucinc Heat, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Claude Andra uelin.—29th July, 


1876. 

3100. Fans, Michel Marie Franzini, Naples.—3rd August, 1876. 

3193. Carp Backs, William Scholes, Normanton.—12th Avgust, 1876. 

$212. Wacons, Addison Molyneux Potter, Newcastle-upon-Tyne. — 15th 
August, 1876. 

8879. Su_pHipe of Sopium, Walter Weldon, Merton, Surrey. 

8381. Sutpuate of Sopa, Walter Weldon, Merton, Surrey.—2S8th August, 
1876. 

8430. Arr Brakes, Charles Anthon Bouton, King William-street, London. 
—S8ist August, 1876. | 

8469. Compino Woot, Patrick Kelly, Kilderwick, York.—2nd September, 
187 











6. 
$495. CLeantxo Rats, James Anderson Kelman and John Wilson, Glas- 
gow.—5th September, 1876. 
8527. Rats, &c., Charles Stephen Robinson and George Goldsmith, 


Leicester. 

852. Gas, Charles Stephen Robi , Leicester.—8th September, 1876. 

3645. ee Dravoeat, John Y. Smith, Leamington.—18th Sep- 
tember, 1876. 

8756. Su.pHur, Frank Wirth, Frankfort-on-the-Maine.—A communica- 
-tion from Gustav Theodor Gerlach.—26th September, 1876. 

8795. Carpets, &c., Michael Tomkinson and William Adam, Kidder- 
minster.—29th September, 1876. 

3843. somes CaP RaeE, Joseph Julius Sachs, Barrow-in-Furness.—4th 
October, 1876. 

8856. Prorractors, Willovghby Smith, Wharf-road, London.—A com- 
munication from Philip Bell Baldwin.—5th October, 1876. 

8869. Ram-way Carriages, Edwin James Howell, Uld Kent-road, Lon- 
don.—6th October, 1876. 

8886. Pires, Murray Oliver Camroux, Richmond, and Joseph Quick, 
Great George-street, Westminster.—7th October, 1876. 

8947. VrorTaBLe Fisres, Paul Magner, Percy-street, London.—1lJth 
October, 1876. 

8978. L ay ~ Prins, &c., Charles Payne and Peter Steel, Manchester.— 14th 
October, 1876. 

3998. Gases, William Webster, jun., Lee, Kent.—16th October, 1876. 

4027. Boats, &c., Thomas Charles Clarkson, Peckham, Surrey.—18th 
October, 1876. 

4085. Gas, John Cornish Harcourt Sievier, Holloway, London. 

4086. Brakes, id Drummond, Cowlairs, N B.—23rd October, 1876. 

4122. Warmino Foon, John Grout, High Town, Hereford. 

4124. Scate Beams, John Parnall, Bishopston, Gloucester —24th Octobder, 


1876. 

4127. Steere Gear, Henry Percy Holt, Leeds. 

4136. Vatve Gear, Robert Luke Howard, Tottenbam. 

4143. Rott Tosacco, William Macargur Scott, Belfast, Antrim.—25th 
October, 1876. 

4153. Maoretic Apparatus, James Cole, Caledonian-road, London. 

4160. Hypravtic Enorves, Henry Davey, Leeds.—26th October, 1876. 

4168. Paintinc Macurxes, James Farmer, Salford.- 27th October, 1876. 

4194. Evxiptic Sprines, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from John Seaman Pessenger 
and George Washington Pesinger. 

4198. Paper Bacs, William Robert Lake, Southampton-buildings, London. 
—A communication from Edward Stanley and George Joseph Harris.— 
30th. October, 1876. 

4208. Carnpine Macutnes, Charles William Ratcliff and Frederick Rat- 








4209. Carpixe Enotes, William Barker and Thomas Barker, Manchester. 
4214. Routrxe Tea Leaves, James Crichton Kinmond, Leamington. 
4216. Carriaces, George Henry Morgan, Long Acre, London. 

42:7. Grass, &c., Paul Raoul de Faucheux d’Humy, Oxford-street, 
London.—81st October, 1878. 

4223. Sinceine Fanrics, James Percival Cross, Bolton. 

4234. Mera Prrss, William Robert Lake, Southampton-buildings, Lon- 
ing communication from John Benjamin Root.—lst November, 
1876. 

4238. Metat Pipes, William Robert Lake, Southampton-buildings, Lon- 

t. 





don.—A communication from John Benjamin Roo! 
4241. Mera Tvupes, William Robert e, Southampton-buildings, 
London.—A communication from John Benjamin Root.—2nd November, 





1876. 
=. mm Joseph Burridge, Great Portland-street, London.—8rd Novem- 
li 


4269. Evrcrricity, G Schaub, Islington, London. 

4271. Steam Borers, William Lloyd Wise, Adelphi, London.—A com- 
munication from James Brown Herreshoff and John Brown Herreshoff. 
—4th November, 1876. 

4277. Carpixe Exornes, Am)rose James Haworth, Oldham. 

4293. Matcnes, William Robert Lake, Southampton- buildings, London. 
—A communication from Ebenezer B. Beecher.—6th November, 1876. 

4329. Sucar, Thirsy Louisa Wadsworth, San Francisco, U,S. 

4334. Coupiines, Herbert John Haddan, Strand, London.—A communi- 
cation Gillman Hill Ames.—9th November, 1876. 

4380. Pire Joints, Andrew O'Neil, Baltimore, U.S. 

4881. Lavine Mains, Andrew O'Neil, Baltimore, U 8. 

4386. Gas, Alexander Melville Clark Chancery-lane, London.—A com- 
munication from Robert Dines Bradley.—11th November, 1876, 

4389. Levettino Raiis, Joseph Theodore Dann, Stockwell, Surrey.—A 
communication from Jobanncs Beugger.—13th November, 1876. 





All having an interest in ing any one of such applications 
leave particulars in writing of their Objections to such perme 


S the office of the Commissioners of Patents within twenty-one days of 





List of Specifications published during the week ending 
18th November, 1876. 

609 Gd.; 627, Sd.; 648, 6d.; 699, 4d.; 725, 6d.; 732, 4d.; 768, 6d ; 825, 6d.; 
Sil, 4d.; 845, 6d.; 849, 6d.; 854, 6d.; 855, 6d.; 877, 4d.; 880, 6d.; 885, Sd; 
926, 4d. ; 939, £d.; 952, 2d.; 959, 6d.; 962, 6d.; 964, 6d.; 965, 6d.; 968, 6d ; 
977, 6d.; , 6A. ; 982, Gd.; 985, 6d.; 988, 6d.; 995, Sd.; 997, 6d.; 1005, 6d.; 
1013, 6d.; 1025, 6d.; 1026, Sd.; 1027, 6d.; 1081, 6d.; 1034; 2d.; 1041, 4d.; 
1042, 6d.; 1044, 6d.; 1045, 6d.; 1047, 6d.; 1051, 6d.; 1056, 6d.; 1061, 6d.; 





I 6d.; 1 64.; 1067, 6d.; 1079, 6d.; 1085, 4d.; 1086, 6d.; 1 
ion 6d; on 6d.; 1104, 64.; 1113, 6d.; 1117, 64; nz, 
1131, 6d.; 1137, 6d.; 1144, 6d.; 1145, ~'¢ 1155, 6d.; 

1494, 2d.; 1506, 2d ; 1529, 4d.; 1530, 3 1602, 2d; 
1627, 2d.; 1634, 2d.; 1647, 2d.; 1656,:d; 1661, 2d.; 1664, 2d.; 1668, 24. 
1678, 2d.; 1676, 2d.; 1578, 2d.; 1679, 2d.; 1681, 2d.; 1685, 2d.; 1686, 2d.: 
1689, 2d.; 1) 2d.; 1693, 2d.; 1695, 2d.; 1699, 2d.; 1700, 2d.; 1702, 2d.; 
1704, 4d.; 1705, 2d.; 1709, 2d.; 1714, 4d.; 1723, 24; 1724, 2d; 1725, 2d.; 
1726, 2d.; 1727, 2d.; 1728, 4d.; 1731, 2d.; 1732, 2d.; 1750, 2d. 


*_ = fications will be forwarded by 


from the Patent-office on 


the amount of price and Sums exceeding 1s. must be 
remitted y bee Order, made payable at the ice, 5, 
Mr. H. Reader Lack, her Majesty's Patent-office, South- 


Holborn, 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


1248. Macurwery ror Compine WooL, D. Smith and I. Bailey.—Dated 
23rd March, 1876. 
This relates to what are known as Lister's nip combs, and consists in 
the employment of tus for cleaning the jaws of the ‘‘nip.” For 
this 


it a pend erm or rod is fixed to the head of the nip, the 
: longi of this tam being equa! to the radius of the circle of which the 


jaws are a and on the lower end of the arm are rubbers for 


segment, 
| removing the fibres from the edges of the nipping jaws. ® 


1249. Ramway Covp.inas, J. Wood.—Dated 23rd March, 1876. 
This consists of a box containing two volute springs fix 2d at the ends of 
; a movable draw-bar, with conical plugs or enlargements 
at each end, is passed through a hole in the head of the box and one 
and against the second ae plate is between the heads 
the two and the enlarged of the draw-bar passes wen 
same and is by the catch-plate falling upon the draw-bar. The catch- 

plate is raised by a small hand-wheel. 

1250. Orxamentation or Woop Surraces, H. Dickinson.—Dated 23rd 


March, 1876. 

The object of this invention is to d te wood surfaces with designs 
in colour. A line or channel is cut around the several parts of the design 
to be tinted or coloured ; these lines or channels prevent the colours from 
passing from one side of the channel to the other. The surface is then 

lished until it reaches the stage known as bodied in. The channelled 
~ are then coloured with opaque colour, and afterwards the polishing 





' of the surface is completed in the ordinary manner. 


12651. Bac Locks, L. Person.—Dated 24th March, 1876. 

The novelty of this invention is that frames used for bags of every de- 
scription are provided with locks which have the keyhole in front or in 
the sides of the projecting nozzles, which for the purpose of opening have 
to be pressed downwards, and that these locks contain the mechanical 

which are ni to effect the closing and opening of a lock 
within the said nozzle, and are not, as has hitherto been the case, enclosed 
in the metal box of the lock. 
1252. Rotwer Skates, M. Burke.— Dated 24th March, 1876. 

This consists in forming the connection between the roller and the body 
of the skate by means of wedge-shaped rocking pieces connected together 
by a pin. More than one such appliance may be used to each skate, in 


| practice two, and more than one roller may be attached to each ap- 
pliance. 


1253. Cray Pires, J. Middlehurst.—Dated 24th March, 1876. 

This invention has for its object to form pipes from tic clay at one 
operation, and consists in employing a mould into which clay is forced 
under pressure to form the head. The mould is then opened, the head 
allowed to rest on a table, and clay forced through the opening leading to 
the mould, to form the stem. The stem is made hollow by being forced 
over a pin or mandril, and is formed of right length by a sliding block 
closing the said opening. The size of the opening may be adjustable to 
form taper stems, and a series of moulds may be operated at oncé. 

1254. Borries anv Srorpers, J. Brierley and H. MeCraith.—Dated 24th 
March, 1876. 

This invention is applicable to glass, -earthenware, and other bottles, 
and consists principally in making the neck of the bottle flat at the sides, 
and forming a transverse hole through the same at right les thereto, 
such hole being closed by means of a stopper or plug, which is not in- 
tended to be removed from the bottle, but is formed with an opening 
through it like the plug of a tap, and is opened or closed by turning it 
round in the neck of the bottle. 


1256. Comsustis_e Compounns, W. R. Lake.— Dated 24th March, 1876. 

The object of this invention is to utilise, chiefly for purposes of general 
domestic economy, gaseous substances which ignite spontaneously when 
brought into contact with air—such, for example, as arsendimethyl phos- 
phuret and siliciuretted hydrogen, sodium ethyl, and the like, known to 
chemists, but not employed for industrial purposes. The inventor em- 
ploys these substances for purposes of lighting with flame, for the 
priming of guns and of projectiles used in warfare, for giving light and 
for heating. 


1258. Sitverinc Mirrors, J. E. Pratt.—Dated 24th March, 1876. 

This invention consists in using rocking benches mounted on trunnions 
or on ball-and-socket joints on which the glass to be silvered is placed, so 
that when the solution is poured on the glass it can be uniformly dis- 
tributed over the same by causing the bench to rock to and fro. The 
bench has hing@d and movable rims or stops for confining the silvering 
solution. 

1259. Sirverine Guass, J. £. Pratt.— Dated 24th March, 1876. 

Acco! to this invention the glass, before being treated with the 
nitrate of silver solution, is washed over first with a solution of proto- 
chloride of tin in distilled water, or with a solution of proto-chloride 
of tin, oxalate of ammonia, and putty. powder in distilled water; 
and secondly with a solution of oxalate of ammonia, grape sugar, lime, 
and cycnide of potassium in distilled water. 


1260. Ro.ier Skates, A. Collingridge.—Dated 24th March, 1876. 

The skate is composed in one case of two parallel foot-plates connected 
with each at the extremities of the toe and the heel by swivel joints so 
adjusted as to admit of the oscillation of the planes at right angles to their 
longitudinal axis. To the lower foot-plate are affixed the rollers by means 
of traversing axles working on pivots. The convergence of these axles to 
a common centre is effected with mathematical precision by means of 
sliding cuniform keys working vertically, or nearly so, pressing against 
either arm of the axle by means of the lateral inclination of the upper 
plate. In the other case the lower foot-plate of the skate is composed of 
two pieces joined together by means of a horizontal or “ bogie” joint, 
with fixed axles, the convergence of which towards a common centre is 
effected by the lateral pressure of cuniform keys exerted against either 
edge of the planes of the jointed plates in like manner as against the arms 
of the axles above described. The perpendicular position of the skater is 
insured by the action of semilunar, or nearly semilunar, brackets, in- 
serted between the plates at right angles with their longitudinal axes, 
with the addition in certain cases of small I ting p tic 
cylinders, within which the atmospheric air is compressed in one cylinder 
and expanded in the other by lateral pressure of the upper plate caused 
by the swaying of the body of the skater being he to bear upon 
either one of the pistons. 


1261. Permanent Way or Tramways, 2. Souttar.—Dated 24th March, 
1876. 





‘ 

This provisional specification describes, First, a rail in which the 
lower vertical flanges are not flush with the edges of the rail, but recessed 
so as to allow the fasteners to come flush therewith ; Secondly, a chair or 
bracket made of angle iron or plate iron, likewise arranged to come flush 
with the rail ; Thirdly, a countersunk nut. 


1262. Sxates, W. P. Thompson.—Dated 24th March, 1876. 

This provisional specification describes a skate in which the sole cli 
are moved laterally and the heel dog longitudinally by means of a spindle 
having a right and left-hand screw operated by a hand nut placed in front 
of the heel plate. 

1263. Rotter anp Ice Skates, J. W. Wood and W. H. Shakespear.— 
Dated 2th March, 1876. 

This skate can be used for ice as well as roller skating. Holes are drilled 
in the blade of an ordinary ice skate near the toe and heel. Into these the 
roller axles are inserted. The rollers are hemispheres, the equatorial planes 
of which are placed next the blade. The blade is made in two halves, 
hinged at the heel, the horizontal junction bisecting the two axle bear- 
ings. The skate can then be altered in a moment from an ice to a roller 
skate or vice versd. 

1264. Gas anp OTHER Sroves, P. Lawrence. —Dated 24th March, 1876. 

This invention relates to impr ts in the arrang t and con- 
struction of and other stoves, whereby the heat generated by the 
combustion of gas, oil, spirit, fuel, or other heat-generating means in the 
combustion chamber is caused to circulate in a series of chambers so as to 
absorb and transmit the heat to the room or chamber in which the stove 
is situated, the combustion chamber being so arranged as to apply the 
heat generated therein for cooking and other purposes if requires: 

1265. Raisinc SUNKEN VessELs, J, Macintosh.—Dated 24th March, 1876. 

The object of this invention is to raise sunken vessels with their cargoes 
without the aid of any supplementary ouoyant power, such as hulks, 

pontoons, air-bags, or other like means. 
Repair OF SHarts, PoLes, AXLETREES, AND Sprines, FE. Mayer.— 
Dated 24th March, 1876. 
The appliances are mainly composed of two long and narrow metal 








the two 

riveted At the side of the rivet of each hinge 
also ri by having at 
which is tightened or pressed close to the 
a vehicle by means of a T-shaj key ; the 
the aid of the pressure in the holes of the 
apparatus is com: entirely of me 
1267. Rotter Skates, C. R. Stevens.—Dated 24th March, 1876. 

The lateral rocking motion of foot-stock is converted into a swi 
or convergent motion of the roller axles by two inclines on a plate fix 
on the foot-stock and rocking therewith acting ona cross-head on the 
vertical spindle of the bracket which carries the roller axle, said spin 
being fitted to turn in a bearing in a bracket which causes the longitudinal 
axis on which the foot stock oscillates. 


12689. Rats anp Cuairs ror Tramways, 7. Clarke.—Dated 24th March, 
1876. 


This invention relates to improvements having for their object securing 
the rails of tramways and other similar light railways to the chairs in a 
more simple and effective manner than heretofore. 


1269. Srarnivc, ORNAMENTING, AND Decoratina Woop, &c., W. Suther- 
land.— Dated 2Ath March, 1876. 

This invention consists in a new and improved method of printing 
upon colour laid = wood, metal, or other surface. The surface to be 
printed is coated with white or brown shellac dissolved in wood naphtha, 
spirits of wine, or any other suitable spirits, or with ordinary varnish. A 
print on paper is laid upon the colour, and the paper is afterwards washed 
pr a the ink upon the colour previously spread upon the wood or 
other ace. 


12°70 Borr.es axp Sroprerine, EL. M. Knight.—Dated 24th March, 1876. 

This invention consists, First, in constructing bottles with a barrel 
or other similar shaped boss in the neck of such bottles of greater diameter 
than the neck of the bottle. This barrel or other shaped boss has a hori- 
zontal hole or opening which passes right through said boss and is at 
right angles to the neck and mouth of the bottle. A modification con- 
sists in dispensing with the neck of the bottle and moulding the barrel 
or other shaped boss on the top of the bottle, so that the bottlemay be 
stoppered by receiving ordinary corks transversely. The invention con- 
sists, S dly, of an appli for stoppering bottles; this ap ce 
consists of a plug made of size to correspond with and pass into the hole 
or opening in the boss formed on the neck of the bottle. The plug is pro- 
vided with a head at one end and a groove at the other, and has a 
passage way through and crossing its axis. The plug is provided with 
two rings of india-rubber, one of which is placed round the plug and 
against the head thereof, and the other in the groove. 

1271. Mera.tic Lines ror Picrore anp Winpow Sasnes, G. Hookman.— 
Dated 24th March, 1876. 

According to this invention the metallic line consists of a core of steel 
wire covered with a binding of copper or brass wire, and also with a 
a waxed thread or other waterproof thread, the waxed or water- 
proof thread being coiled upon the steel wire at the same time as the 
—— or brass wire. The waxed thread fills up the space between the 
coiled copper or brass wire and the steel wire. The machinery for pro- 
ducing this line consists of a rotating hollow spindle, through which the 
steel wire passes, the steel wire also passing through a rotating cap in 
front of the spindle. A loose reel is situated on the spindle for holding 
the copper wire, which is conducted to the steel wire by a guide roller on 
a disc at the front of the spindle, the said disc also supporting the reel of 
waxed thread, The rotating cap carries an incline which bears against 
the shoulder formed upon the steel wire by the coiled copper wire. The 
ends of the copper wire and waxed thread being respectively attached to 
the steel wire near the rotating cap, the spindle and the cap in front of it 
are set in motion, and the copper and waxei thread are coiled upon the 
steel wire as it emerges from the rotating cap, the steel wire being 
advanced as it is covered by the action of the incline on the said cap 
name eyo many the shoulder formed by the coiling of the copper wire on 

e 8 wire, 


1272. Sotirairnes, Stups, aND Sieeve Links, H. Walker.—Dated 24th 
March, 1876. : 

This invention relates to solitaires and like articles made of two separa- 
ting parts, and ists in ting the stem of one part to the shell 
of the other part by gripping bani posed of two grij 
plates connected together by links, the said gripping plates and links 
resembling a pair of toggle joints. Or four jointed links are used pressed 
tugether by a circular spring, pushers acting upon two of the links, 
separating the other links and releasing the stem. Or two levers jointed 
together after the manner of a pair of forceps may be used, the short 
curved arms of the levers forming the gripping parts, which latter are 
opened by pushers acting on the longer arms of the levers. Or grippi 
plates are used, which are released by pushers acting upon inclined parts 
of the said plates. 

1273. Srasie Fittinas anp Pavine, A. P. Smith, 0. W. White, and R, 
Biliot,— Dated 24th March, 1876. 

This provisional specification relates to improvements in stable gutters, 
drain traps, paving bricks, modes of fixing stall and loose box divisions, 
ee mode of securing halters, locks, or latches, for stable 

oors, &c, 


1275. Burrer anv Bearine Sprinos, W, Lockwood.—Dated 24th March 
18 
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6. 
The said invention relates to springs for railway purposes, and is 
designed to provide railway carriages and wagons with both buffers and 
bearing springs superior to ordinary springs used for these purposes. 


1276. Cementep Leatner, 7. Walker and J. Walker.—Dated 25th 
March, 1876. 

This inveution has for its object the uniting or cementing of two 
tanned split hide fleshes, thus makiog one solid waterproof substance 
suitable ler in soles and other purposes. These ‘‘split hide fleshes” are 
as large as possible, and are nearly of the full size of the butts, and are 
made by machines employed to split tanned hides, being an improve- 
ment upon the old method of hand shaving. 


1277. Retort Lips, ManHotes, Covers, AND VAtve Stvuices, J. EB. A. 
Gwynne and H. Collinson.— Dated 25th March, 1876. 

The object of this invention‘is'to secure or provide a means of making an 
air, gas, water, or steam-tight joint valve, door, top, or lid to openings of 
any kind, without the use or intervention of packing or luting, unless 
when otherwise described, and to clean or scrape and keep smooth and 
even the joints or faces of valves or lids of such like openings and 
remove thick adhesive or dirty accumulations that may gather on the 
faces of such openings, valves or lids, and to perfect and improve upon 
the patent granted to the said Henry Collinson, No, 3260, of 1875, Also 
to construct valve faces, doors, and lids, with faces of different metals or 
combination of metals, woods, gums, or other materiais, capable of 
resisting the action of chemicals. And in the constructing of retort 
doors, lids, or covers of fire-clay or other materials or combinations of 
clay or like materials and iron, so as more effectually to resist the action 
of heat or chemicals. A spring or springs which may be of any con- 
venient shape, and which is connected to the end of the lever or hinged 
bar or in any other suitable position, is intended to throw a pressure on 
the lid while it is being turned round and unscrewed, or screwed home, 
so that the lid by the action of the spring or springs scrapes or grinds or 
slides over the face of the retort seat, both during the process of opening 
and closing of the retort; and the faces against which the air or gas- 
tight joints are made are thus always kept clean and flat and in the best 
condition for making a tight joint. Instead of a spring a weight lever 
or any other mode of securing a pressure between the faces may be 
substituted. 

1278. Avpeuype, C. Reimer.—Dated 25th March, 1876. 

If chloroform or chloral and, for example, common phenol is mixed 
with a solution of alkali, a strong reaction will take place. If after 
termination of the said reaction an acid is added, there will then be 
formed salicilic aldehyde, containing still phenol which may be purified 
by one or the other methods known at present. Through experiments 
the inventor is convinced that the reaction is general. From cresol may 
be also obtained an aldehyde from guafacol-vanillin. 


is apace ArtiFiciaL Stone, J. C. Se lars.—Dated 25th March, 
1876, 

Apparatus or appliances constructed under this invention consist 
se of astationary container and movable plunger for forming 
building blocks and like articles, and has the following novel features ; 
First, a measuring box in which the material is filled, in the form de- 
sired to mould, and allowed to slide into the container. Secondly, a 
moving core for forming hollow blocks. Thirdly, lcose rings on which 
hollow blocks are formed and carried away. Fourthly, pronged ejectors 
for raising the said hollow rings and blocks out of the containers. 
Fifthly, a loose face or suction piece to the plunger, to prevent the said 
plunger sticking to the blocks. Sixthly,a grid at the bottom of the 
container to allow of the escape of superfluous material, Seventhly, a 
duplex die for forming blocks with two kinds of material. Means are 
provided to allow of escape of air from the container. Containers, cores, 
and dies, are made interchangeable or adjustable for different sizes of 
blocks or articles. More than one block may be formed at once. The 
apparatus or appliance may be stationary or movable, and operated by 
steam or hand power. 
1280. Cow1s, J. Bury.—Dated 25th March, 1876. 

The features of novelty in this invention consist in the employment of 
a hollow cone or funnel so disposed within, by preference a spherical 
chamber, as to induce a current of gases up the vertical ventilating or 


chimney shaft, such cowl or funnel being provided with a partition plate 
as and for the purpose described, — 2 
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EL aed dy B. Barker.—Dated 25th March, 1876. 
et ee aero eae sores ot cosh trap Sunead 
sn wal 
iron rail, is formed with a tongue or side 

held in its place ey tere 
foundations and the tongue or 
1998. Mostcat Instruments, J. H. Johnson.—Dated 

tals played in the A acting by vibration, and 
metals em mani a M 
in particular to all metallic parts used in the shape of tongues or wires in 
the manufacture of musical instruments. ” 
1283. Warrrixe, Beatine, anv Cuursise Liquips, R. Morton.—Dated 

25th March, 1876. 

The feature of novelty which constitutes this invention is, the apparatus 

in which the beaters are arranged as described and contained within the 
vessel into which the substance to be whipped, beaten, or churned, is 


1284. Sxatine Ruma, J. Watts.—Dated 25th Ma: 
This invention consists substantially in ann 
ice 


1876. 
ing the floor wi 
yulcanite india-rubber, cork, o¢ some subs 


th 
an equally elastic 
nature. Upon this the inventor lays oil or floor cloth, kamptulicon, (or 
in some cases carpet or drugget), and lastly, upon this he places malleable 
or hened glass, and by this combination of substances he acquires 
elasticity, or 8 , together with a perfectly even of level surface 
entirely free from dirt or dust. wy 
1285. Tacks anp Cor Nats, A. Boulton.—Dated 25th March, 1876, 
An intermittent longitudinal bo grees motion is given to feed tubes 
appara 


or barrel, in combina‘ with f s described in Grimshaw’s 
ional of 22nd September, 1873, No. 3099. The motion aforesaid is 
mparted by tappet arrangement. 


1286. Cooxine RaNGes, A. K. Robinson.—Dated 25th March, 1876. 


one nen, Se ea portions under hot plate and oven, separately or 
senuenenennny. ivisional plates or feathers in combination with the 
above are used enabling the range to be used 

~ Boiling plate like “‘ American stove.” 
19e7. laa Dampers, C. EB. R. Isherwood.—Dated 25th March, 


This consists in an arrangement of pistons one within the other, and 
enclosed in a uated cylinder so that the area of the pistons on which 
the ure of steam acts will be diminished, as the steam pressure 
by the disengaging of the pistons successively from the exterior of the 
inner one, thus closing the damper, and vice versa; as the steam pressure 
decreases the centre piston descends, and the area on which the steam 
acts is increased by the pistons becoming attached one after the other, as 
the steam pressure falls, and thereby the damper is again opened. 

1288. Brick Maxine Macuinery, WV. R. Carr and J. Urwin.—Dated 25th 
March, 1876. 

. This invention relates to a novel arrangement of parts for cutting up 
into bricks the moulded clay, by a double-acting machine worked by the 
direct action of steam, 

1289. Borrves ror ArratepD Liquins, 7. Rule.—Dated 25th March, 1876. 

The Jower part of the bottle is formed of any desired shape, and is con- 
tracted at the required height from the bottom to form the neck. From 
the top of the neck, the material of which the bottle is formed is ex- 
panded into a cup-like shape. 

1290. Rotter Skates, W. Hemsley.—Dated 25th March, 1376. 

The provisional specification of this invention describes a novel 
mechanical arrangement and ——— of those parts of roller skates or 
rink skates situated between the axles and the underside of the sole 
plate or foot-stock, and in which a compound slide rest like movemeht is 
provided, the axles with their rollers and the e containing them 
working against or within the grooved surface provided upon the under 
face of each angularly-placed table-piece secured to the underside at the 


toe and heel respectively of the sole-plate or foot-stock of such skates, 
herein described ” ais 


1291. Cricker Batts, J. Malings,—Dated 25th March, 1876. 
This invention sists in the introduction of catgut in part or entirely 


in the seams of cricket balls. 
1292. Guypownkr, F. W. Ticehurst.—Dated 25th March, 1876. 

This invention consists in packing casks or cases of gunpowder in 
hollow cylindrical metallic cases open at both ends, and after the 
introduction of the casks or cases by lids or covers. Galvanised wrought 
iron cases and lids are by preference used, The lids or covers are fastened 
securely in their places by pins on the lid working under inclines on the 
case, or by screwing, or by nuts and screws; or the lids or covers are 
hinged to the case, and secured rere or other fastenings, Thick 
wads of felt or other uninflammable material are interposed between the 
ends of the casks and the covers of the metallic cases, for the purpose of 
securely packing the casks and rendering them fireproof. 

1293. Rerinino, FE P. H. Vaughan.—Dated 25th March, 1876. 

This invention ists in the suppression of all evaporation by boiling, 
and the substitution therefor of a supersaturation of the saccharine juices, 
syrups, or molasses by means of raw or white sugar, such supersaturation 
being effected at a as below that of ebullition, and carried to 
the point of nascent crys tion. 


A0n6 Dorms HevLmets AND Dresses, W. Coppin.—Dated 25th March, 


9. 
In addition to the sireapely tube, another tube is employed to convey 
away the vitiated air from the helmet, At the upper end of the escape- 
pipe is an escape valve which can be loaded to any pressure desired. 
1295. Movutpino Bricks, J, A, Bosworth.—Dated 25th March, 1876, 

According to this provisional specification steam is admitted between 
two pistons, and as the pistons me eg they draw together the top and 
bottom of the moulding cavity and so compress the clay. 

1296. Hyprauvtic Cranes, R. Mills.—Dated 25th March, 1876. 

. In the construction of hydraulic cranes the hydraulic cylinders and 
apparatus are arranged so that the crane is turned in such manner as to 
render them available also for lif or aiding in lifting loads ; also the 
hydraulic cylinder and apparatus which is used to return the main ram 
when the load upon the crane is insufficient to carry it back is arranged 
in such manner that it may be used as an auxiliary lifting cylinder, and 
also for varying the power of the crane by, in some cases, relieving its 
ram or piston from the water pressure, and in other cases causing the 
main lifting cylinder to work against the resistance which it offers when 
the water pressure is on. + 

1297. Pote Cuarns, Straps, anp. Traces, P. Hooker and EB. Wright.— 

Dated 25th March, 1876. 

The attachment is a shackle composed of a body part attached either 
to the end of the pole or the hames of the collar, and os with an 
arm or link, to which the pole chains are connected. This link is pivoted 
at one end to the body part, and retained at the other by a spring catch 
or lever in such manner that it cannot be detached by a strain on the 
link, although it can be readily released in case of the horse falling down 
by drawing back the spring catch. 

1298, TrLecrapnic InstruMENtTS, G Duberu.—Dated 25th March, 1876. 

According to this invention the inventor pivots an armature at its 
centre, and places it not over or in front of electro-magnet poles as 
hitherto done, .but crosswise between them, so that both ends of the 
armature are projecting right and left as far as, or farther, than the 
poles of the electric-magnet and in close proximity to them. 
1299. Buitpine Materiats, 7. Hyatt.—Dated 27th March, 1876. 

This invention relates to or tal gratings, transl ¢ or other- 
wise, as a new building material for constructing the front and rear walls 
and inside partitions of buildings; also their application to the con- 
struction of wall panels and facings, to the construction of stoops and 
stairways, including balustrades, cornices, balconies, doors, window: 
columns, and most other architectural members employed for use an 
ornament in such constructions; to improvements in roofs and roofi 
tiles, to tesselated pavements and the materials therefor, to fire-prooi 
floors and roofs and the materials therefor, and to other improvements in 
buildings, including chi ys and drains, 

1800. Printine, C. Pieper.— Dated 27th March, 1876. 

This invention mainly consists of means whereby the marking of firms 
can be obtained on pac! distinctly and quickly by the same means 
on surfaces of parcels which may be even, round, convex, or quite un- 
shaped, the outside cover of which may be smooth or rough, hard or soft, 
of wood, metal, mean pe r, or packing cloth, Thi Fw! ore is 
attained by using a very flexible and elasti: material, which adapts itself 
on account of its elasticity to the rough and surface of even the 
coarsest, k cloth. By preference, a mixture of gelatine and 
glycerine is , some parts mineral substances and colours 
added for ye nd tenacity in some cases. Modifications of the above are 
described in the specification. 

1801. Leno Gauze Curtains, 7. Pollock.—Dated 27th March, 1876, 

The feature of novelty which constitutes this invention is weaving the 
cloth by means of doubie-case mounting and “ doups,” so that the warp 
threads are completely twisted over the weft threads at the points of 
their intersection. 

1302. Manvuracture or Gas, W. 7. Carpenter.—Dated 27th March, 1876. 

The object of this invention is to facilitate the charging and discharging 
of the retorts or ovens used in works for the manufacture of illumi- 
nating gas by the aid of machinery, and to diminish the amount of 
manual labour attendant thereon. The invention is based u one for 
which the inventor received provisional protection dated March 13th, 
1869, and consists of retorts or ovens of a round, oval, or other convenient 
shape in transverse section. The anterior portion of each retort is some- 
what conical and of an increasing diameter for about one-third of its 


with open or closed fire. 




















towards back, the of the retort being parallel. Tho 
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this oven or chamber is a condu 80 that in ordinary 
working it will be epPe te Stoke, bow at the same 
time capable of off the gas from coal being car- 
bonised. At or near ber 
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any suitable power through the intervention of a worm, To 
each mouthpiece rises a pipe or shoot fitted with a valve and connected 
to a hopper, bunker, or other for containing and pepe ae | 


coal down to the mouth; of the oven or cham! 
described 3 eee with one or more Rage ag for the discharge of 
the coke, mouthpiece bei ed with a hinged lid, ha a 
beve! which fits into a vel onthe mou’ 


such an inclination that but little power shall 
oo og the retort into the oven or chamber, 





and forms a gas-tight joint. The continued lution of the archimedi 
screw, however, forces coal forward int» the retort, and ultimately 
it falls by the same action into the oven or chamber, where the carbonis- 
ing is completed and the coal converted into coke. Before the coke ia 
discharged a jet of steam is or may be injected to 
prevent explosion at the time of its Should it be necessary to 
enrich the gas, a jet of oil or other liquid rich in carbon may be injected 
into the hot coke before dist’ ng it, a sufficient time 
for the volatilisation of the oil, Motion may im to the 
machinery continuously or nearly so, or »t such intervals as may be 
found most ient or adyantag 

1808. Execrric TeLzcrapny, L. de Bejar y O'Lawlor and N. A. Calvo.— 

Dated 27th March, 1876, 

This invention relates to improvements in auto-quinetic a tus, 
patented by A. Browne, 4th July, 1873, No. 2327, and has for object the 
simplification of means described in the specification of such t. 
The special features of the present invention are, First, that by the 
employment of the arrangements described in connection with two 
general wires only, one apparatus can never stop the transmission of 
signals from enetiver that may be at that moment operating with the 
station until such latter apparatus has operating. Secondly, the 
automatic Frepersiion of the apparatuses, whereby they d tch mi 
from each by turn or in rotation only without the necessity of the person 
who desires to send a message knowing whether the line is free or not. 
Lastly, one apparatus may be adapted to serve for several places, 


1804. Catoric Pomp anp Motive Enoine, D. W. V. Rennes. —Dated 27th 
March, 1876. 

This invention consists in the construction of an improved caloric 
pump and motive engine, in which air condensed or not is alternately 
expanded and contracted within a cylindrical vessel, within which moves 
a second cylinder acting as a repeller, and which is glee partly in a 
furnace or is heated by a flame, and is partly surrounded by a refrigerator, 
so as to allow the air contained within the vessel alternately to expand 
and contract, so as to act directly on a liquid which is to be raised on a 

ston in another cylinder which is to be moved, and when desired on 

he furnace or the flame hereinbefore referred to. 
1805. Rouver Sate, F. G. Bennett.—Dated 27th March, 1876.” 

To carry out this invention, the inventor employs the usual footboard, 
and under the toe and heel ends of the same he mounts one or more 
rollers in fixed bearings, At or near the centre of the underside of the 
footboard he fixes a vertical pivot or perch bolt on which can turn a 
bracket or bearing carrying a pair of rollers of larger diameter than the 
rollers at the toe and heel ends of the skat». 

1306. Prerarine Cxay, C. Ford,—-Dated 27th March, 1876, 

The machine consists of a cylinder secured to two upright stands 
with boxes and cones in the centre. A shaft passes through the boxes 
and cylinder, to which are attached arms or beaters. ere isa mouth- 





‘piece at the top of ie eytnaet 00 2 Senter and a tap underneath to let 


out the slip. e shaf! at one enda pulley for putting it in moti 
and at the other end a tappet wheel that strikes upon a lever or arm which 
agitates the lawns or sifters. When the slip is prepared in the cylinder it 
passes through the lawns into’a receiver, thence to the drying pan or kiln 
on an improved principle, The kiln is surrounded by a wrought iron 
casing within which steam from a boiler under and around the 
internal pan that boils and completes the for any use required. The 
internal pan is lined with lead or white metal to prevent corrosion. 
1807. Raisine Sacks, J. Holt.—Dated 27th March, 1876. 

The inventor first provides a frame of suitable size and shape which 
has fitted and working within it an ordinary chain pulley over whichan 
endless hand chain wor Attached to this pulley, and working with it, 
is a toothed pinion, which is in its turn caused to work into a corre- 
sponding toothed wheel, this toothed wheel being also fitted and work- 
ing within the saidframe. To the said toothed wheel is attached a small 
chain pulley, over which a piece of chain of any required length, and 
which is provided with hooks at both ends, jis caused to wor 
and around the first-mentioned chain pulley is passed a metal strap, 
which is at one end thereof firmly held to the said frame, and at its other 
end is connected with a lever in any suitable manner. 

1808 VesTitatTina Muves, T. W. Roberts.—Dated 27th March, 1876. 

This invention relates to the employment of improved means of venti- 
lating mines, In carrying out this invention it is pro force 
either hot or cold air, or steam, as may be found most desirable, through 
a pipe or flue or other similar conduit of any convenient size, diameter, 
or shape, inserted and opening into the ventilating shaft of mines, for 
the purpose of increasing the draught and improving the ventilation, 
The position in the ventilating shaft of the pipe or flue or other conduit 
may be varied according to circumstances, 

1809. Froor Crora, C. Taylor.—Dated 27th March, 1876. 


Over 


The pitch known as cotton oil —. or that known as palm oil pitch 
and rosin acre or other vegetable pitches mixed linseed oil, 
jiled and treated till it has arrived at an almost solid state; 


reviousl 
The two  # thoroughly mixed together by means of heated ding rolls, 
adding at thesame time a chemical known as ‘‘dryer.” The inventor 
then adds an equal weight, more or less, of ground cork, and thoroughly 
incorporates it. 
1810. Pumps, J. Hockin, jun.—Dated 27th March, 1876. 

Tubular pump rods are employed, which serve also as delivery pipes, 
and the g column of water passes through thom. Motion is given to 
the rods from the motive power by two side links which may be con- 
nected at any point. 

1311. Brewino, W. Garton.—Dated 27th March, 1876. 

This isional specification describes the employment in brewing of 
what the inventor terms dextrine-dextro-levulose or dextro-saccharnn, 
containing a substantial proportion of dextrine with any desired pro- 

tion of fermentable sugar. Thr dextrine-dextrose, and the invert 
sugar of which the said dextrine-dextro-leevulose is composed, 
blended together in the process of brewing, or, as is preferred, at any 
stage of their manufacture after neutralisation 
merchantable article, the manufacture of which forms part of the 
invention, 
1818. Dress Suspenpers, A. W. Franklin.—Dated 27th March, 1876. 

According to this invention dress suspenders are made ¢ _ 

ining of the 


coiled so as to form a spring or cord, such spring having 
the centre thereof a tape or cord to prevent the over 8’ 
1314. Manvracturina Corks, J. Magaud-Charf.—Dated 27th March, 
1876. 
According to this invention, a sliding knife carried by a rail adjustable 
on end pivots is made to slide ne ey al upon a piece of cork 
held between lathe chucks, the cork ig rotated b, rack moved 


ya 

by a lever connected to the knife slide and in gear with a ion on the 

tion by con veer Wel 
0 





, the cork on and moves a lever that 
actuates a counter, by which the number cf corks manufactured is 
registered. 

1315. Feeprne Borries, A. M. Clark.—Dated 27th March, 1876. 

The peculiarity of this feeding bottle consists in mounting an india- 
rubber ball on the stopper, communicating with the interior by a pipe 
having a valve at bottom, so that-air fi in is retained, and being com- 
P forces tho liquid out at the suction pipe. A valve is also provided 
at the bottom of the suction tube to prevent the return of the liquid to 
the bottle. 

1816. Licutina Gas, B. Turner.—Dated 27th March, 1876. 
The objects of this invention are to simplify the construction of the 





begat ata wey fgg id rape bk fo V. Newton, and bear- 
Novem 1874, No, and rendering such apparatus 
p= Lea Bw in action. * ° 

Tat, Agnes Evaines, F. B. Hill and T. M. Nishigawa,—Daied 27th 


876. 

This invention relates to engines for developing the motive force 
derived from the vaporisation and expausion of uid anbydrous 
ammonia or other substance capable of being obtained and heid under 
pressure in a liquid 2ondition in a suitable reservoir, and which when 
received from such pressure will immediately pass into a vaporous or 
gaseous state. 

1818. Movino Fcuips, F. R Conder.—Dated 27th March, 1876. 

An arrangement of valves is described whereby a constant abutment 
is proviled behind the piston on which the propelling fluid acts. By 
reversing such arrangement it is also applica) 

1819. Raitway Sienats, J. Smith.—Dated 28th March, 1876. 

The novelty of this i ti ists in the positive mode of connect- 
ing and disconnecting the rods for the working of railway signals, points, 
and crossings. 

1820. Patstine Teceorarn, A. Blilet.—Dated 28th March, 1876. 
ssseota Saeed We tahen to cient oe soe chon painting aie 
ets wor! a to e short osc strokes 
when rapidly seman electrical currents are transmitted sien a line 
wire, and so by ratchet and pawl mechanism to turn a type wheel or 
index, but when the intermittent currents cease, one of the —— 
having time to attain its full power and the other to lose its residuary 
power, 4 bya ae h greater my og Snosty — = 
w es a strip of paper against the presen ype ol 
sao and ie moves the strip of paper onwards for a fresh impros- 
sion. 
igm}, Cesvee Pyrrites, 7. H. Cobley and J. A. Dizoa.—Dated 28th March, 
1876. 





The features of novelty which constitute this invention are, First, tho 
process in its various alternative modifications for the extraction of 
copper from copper ores substantially as set forth. Secondly, the use of 
auxiliary agents in the sulphatisation of copper in connection with the 
process substantially as set forth. Thirdly, iorming bisulphide of mag- 
nesium and sulphuretted hydrogen in the modes set forth, and for 
employmentin obtaining sulphide of copper from copper ores substantially 
aa descril Fourth'y, the use of lime orits compounds in the sulphati- 
sation of copper ores substantially as described. fifthly, the method or 
alternative methods of treating copper ores disseminated through 
limestone and other rocks substantially in the manner aet forth. 

1822. Preservinc AnimaL Svupstances, W. H. Carter.—Dated 28th 
March, 1876. 

This invention relates to the treatment and preservation of covtain 
animal substances or products, such as albumen, serum, and other 
similar or analogous substances or products, and consists in the trost- 
ment of such subst or products with carbolic acid, or with salicylic 
acid, or with mixtures of the same, in such quantities as that putrefaction 

be arrested or entirely prevented before or during the application 
or employment of the substances or products, 


1323. Brewina, W. Garton.—Dated 28th March, 1876. 

This provisional specification describes the combined employment in 
substitution for a portion of the malt in brewing, of dextrine-dextrose 
and glucose, or. of dextrine-doxtrose and cane sugar, or of dextrine- 
dextrose, glucose, and cane sugar, these materials being either 
blended together in the process of brewing or blended at any sty 
of their manufacture after neutralisation, so as to constitute merchantable 
articles, the manufacture of which forms part of the invention; or 
dextrine may be employed in lieu of dextrine-dextrose. The provisional 
specification also describes the manufacture of dextrine by a combined 
torrefaction and acid proccss. 

1324. Boxes, W. F. Findell.—Dated 28th March, 1876. 

Forming boxes and other hollow articles in closed vessel, into which 
compressed air, Bow or steam is admitted. Pulp is drawn round form by 
opening tap in air pipe. 

139265. Skates, J. Carpenter.—Dated 28th March, 1876. 

This invention consists in providing the carriage carrying the rollers or 
ice bar or runner in pieces or sections, with the means of being canted by 
side levers acted upon by the side action of the ankle or leg for tacilitating 
the turning of the skate upon ice or rink floors 


1826. Keys, I. R. Smith.—Dated 28th March, 1876. 
The i "si t ists in constructing or making the 








% imp! 
ipe through the stem of lock keys, or make openings through the side 
of the stem to communicate with the pipe for the exit.of dirt that may 
coliect therein. 
1827. Evastic Seams, W. M. Brown.—Dated 28th March, 1876. 

This invention consists in sewing by hand or by machine a series of 
ordinary articles with one ordinary thread and one rubber thread, the 
latter being subjected to strong tension. 


1808. 7 Presses, 4. Maw and J. W. Hariley.—Dated 28th March, 
1 


This invention refers to certain improvements in the actuating parts of 
screw or fly presses which are used for stamping purposes, and mure par- 
ticularly those employed for making tiles from dust, and the object of the 
invention is to facilitate the working of such presses, by making the 
actuating parts more or less celf-acting. 

1329. Breecu-Loapine Fire-arms, C. Price and W. Harris.—Dated 28th 
March, 1876. 
This invention has for its object improvements in breech-loading fire- 
yf Ba applies more especially to the construction of the locks of 

ouble-barre! “ye poate, where the barrels are mounted on an axis 
in such manner that their breech ends may be raised above the breech 
plate for the insertion and withdrawal of the cartridges. 


ert aa J. Swinney, 7. &: y, and J. Swinney.—Dated 28th March, 


The clay is brought on to the cutting table where it is pushed forward 
against the cutting wires, and whilst it is thus being passed through the 
cutting wires, the latter have at: the same time an upward and forward 
motion given to them so as to produce a draw cut. 

1831. Maxine Barres, J. Richards.—Dated 29th March, 1876. 

This invention consists in a system of machines, the working parts of 
which can be fitted to uniform frames, in machinery for sawing flat or 
curved staves by means of circular, band, and cylinder saws, rolling or 
compressing staves, with a swing frame and roller, jointing staves by 
means of rotary cutters when they are sprung to their finished form, 
trussing vessels oo of a winding rope, chinning and crozing vessels 
by means of circular saws combined with bent cutters, cutting out and 
pointing heads with a pendulum saw, rounding and bevelling heads by 
means of a sectional saw and sliding tools. " 

1882. Extincvuisaixe Fine, J. H. Kenyon and J, Kenyon,—Dated 29th 
» 10, 

This invention consists of a series of pipes or other apparatus running 
in the required direction in the rooms or compartments of buildings 
or of ships, or other structures, or in mines. At suitable 
of the apparatus are placed cocks or taps, to which flexible or other 
piping is attached, these cocks or taps can be turned by hand, or self- 
acting nozzles covered with soft metal or other material to be melted or 
burnt by the heat can be used. 


1838. OrwamentaL Lace, M. Friedeberg.—Dated 29th March, 1876. 

This invention relates to the manufacture or production of an 
improved ornamental lace, and in the means employed in manufacturin 
or producing the same. For this pu’ ornamental lace of a rich an’ 
novel character is made or uced in accordance with this invention by 
embroidering plain net or lace in sewing or embroidering machinery, and 
one part of the invention consists in stiffening and thus rendering the 
net or lace fit for being embroidered in like manner to that on which 
other fabrics of a more firm and substantial texture are embroidered in 
sewing or embroidering machines, as is well understood. 

1884. Counter Ingrrants, A. Cooper.—Dated 29th March, 1876. 

The use of cloth, felt, leather, or any suitable textile fabric rendered 
more or less impervious to moisture or preferably waterproofed, to which 
is applied any known preparation of mustard or the active principles of 

tard, wheth bined with other substances or not, or preferably 
the mustard compound already known as sinapthe, which has hitherto 
been spread on paper. An advantageous action is promoted when 
counter irritants are applied to the skin in such a manne+ that the 
warmth moisture are to a greater or less degree retained, 2: they are 
by the application of more or less impervious or waterproofed material 
to sinapisms. 








ex rae Beer, A. W. Gillman and 8. Spencer.—Dated 29th March, 
1876. 


The invention relates to means for bottling liquids under the pressure 
of carbonic acid , and consists in an arrangement of parts to insure 
the bottles being filled to a given height ; to give a regulated vent to the 
air in the bottles in the act of bottling ; and to prevent the frothing and 
waste of the beer or other liquid when charging the bottles therewith. 
1886. AcricotturaL Macuinery, 2. i v.—Dated 29th March, 1876. 
In corn and manure drills, making elivery of corn by means of a 


chain wating in the corn box, and regulating the supply of manure by 


giving a ho ig motion to a perforated bottom of the manure box. 
18387. Ice, F. N. Mackay.—Dated 29th March, 1876. 

This invention relates to the manufacturo of ice for various purposes, 
and to apparatus or copmenees employed when brine or other cooling 
liquid is used, and consists, First, in employing alternate layers of brine 


and water mutually supporting each other by means of flexible 
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conducting liquid is or are ew beneath. Fourthly, in viding 
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flow from the frozen liquid surface. 

1338. Ssoves, N. D. Grifin.—Dated 29th March, 1876. 

The i ‘si its apply to of shovels known 

as miners’ shovels, Bristol rib shovels, and shovels or tools, as 

also the construction of a shovel that will combine in its use a 

shovel pr bladl parts of Sot seecl. Sf catoting Gus Gesentbeth, latices 
or e 8] an ® 

and other parts thereto. 


1839. Minuvers’ Compass, 7. Thomson.—Dated 29th March, 1876. 
The features of novelty which constitute this invention are, First, the 
mailer needles in 


, with » com, 
use, as leng a 
sea is 


passes 
of free oscillation as is suitable for working well at 
as set forth. Secondly, the means whereby smailness or 
Thirdly, the im od gisabels fo ronan tee ual co 
y, proved gim or su, compass bowl to give 
sufficient steadiness, and to leave it freedom to take up as nearly 
as the true level as described. Fourthly, applying corrections 
for the quadrantal, semi-circular and heeling errors in the manner 
descri Fifthly, the improved a) 
azimuths of sun or stars, or terrestrial objects, without being 
P quadrantal correctors as set forth. tixthly, the detached 
azimuth circle for finding the error of the compass by observation of sun, 
moon, or stars, as set forth. 


1840, Cases ror Warcuss, J. 7. Bintley.— Dated 29th March, 1876. 

The object of thia i ion is the ical prevention of the entry 
of dust, grit, and other foreign matters into the interior of watches and 
clocks. In carrying out this invention as applied to a watch, either the 
body of the watch, or the case, is so manufactured as to admit of the 
application of a band or ring of any section of an elastic description, prefer- 
ably of india-rubber or one of the preparations thereof, which band or ring 
he cements, inserts, or springs over, upon, against, or between the 
closing faces of the back and front, that is to say, the top and bottom 
domes or either of them, or to the rim into which the glass is fixed in 
such a manner as to ensure compression, and thereby the lateral expan- 
sion of the band or ring by the action of the domes of the watch heing 
closed, and so effectually secure a joint perfectly dust, air, and watertight, 
and dispense with the highly finished and expensive workmanship now 
necessary to accomplish a similar object. 

1341. Fences, P. Lioyd.—Dated 29th March, 1876. 

This invention relates to fences either permanent netertin, adapted 
for various purposes, and it consists in the employment, in combination 
with longitudinal wooden railings, of standards, each made of one solid 
bar of wrought iron, without any juint, weld, or twist, such bar extend- 
ing = side of the whole series of longitudinal railings and passing 
over the upper side of the upper rail. 

1842. Paper, G. A. Keyworth.—Dated 29th March, 1876. 

Paper or paper pulp is saturated or bined with ferric sulphate or 
other materials or agents capable of producing the same effect, and 
applied for disinfecting and deodorising purposes. 

1343. Rotver Skates, G. FE. Turner.—Dated 29th March, 1876. 

tructing wheel or rollér skates so as to allow of the same turning 
or swivelJing in forming circles or curves, without it being necessary to 
rock or oscillate the sole, stock, or body of the skate, the action a skater 
uses when wearing the ordinary ice skate being all that is necessary to 
produce the required effect. the castor principle as applied to 
furniture, in such manner by the pecuiiar formation and position of the 
parts, and arrangement of the wheels or rollers, and position and arrange- 
ment of the springs employed in the apparatus that curves, circles, or 
straight lines may be executed by the wearer without requiring an 
adjustment of the apparatus to enable each or either to be executed. 
Improving on the plan of axle invented and patented by William Mason 
in 1836, so as to enable it to be applied to such wheel or roller skate, and 
at the same time act as a lubricating arrangement. Forming the wheels 
or rollers of separate parts kept together by screwing or otherwise firmly 
com the same between flanges, the compression or nip on the 
parts or part owes the bearing surface of the skate being applied by 
the edges of the said flanges. yyy clips or clamps for attaching the 
skates to the boots or shoes on the feet of the wearer, so that they may 
be opened or closed by the action of a single screw, which operates the 
same, whereby the troublesome adjustment prior to putting on the skate, 
which is so frequently required in wheel or roller skates, is avoided, and 
the use of straps somkared unnecessary. This mode of attachment and 
adjustment is also applicable to skates for use on ice, and if desired to 
use straps may be modified so as to act as the same without at the same 
time itating any troubl adjust ra 
1844. Exvecrro-Encravina Macurves, EB. de Pass.—Dated 29th March, 

1876. ° 
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A tracer is used to close a circuit to an electro-magnet which lifts the 
engraving tool when it comes in contact with the metallic surface of the 
form or pattern; this tracer is formed as a fine wire of conducting 
material surrounded by a non-conducting case having a tapering end to 
prevent it falling into the s between the types cr patterns. A 

tograph is combined with the circuit closing tracer, also a movable 
Ped, to receive the material to be engraved ; a stationary bed is provided 
for the reception of the pattern ; a shaft with a pinion acts upon a rack 
beneath the bed, and to this bed one joint of the pantograph is connected. 
The tracer is connected at the moving end of the pantograph by a hinged 
yoke, and rests upon the surface as it is moved over the pattern by the 
motions imparted to the bed in one direction by the rack and pinion, and 
in the other direction by the carriage and screw. The e ving tool is 
pivoted on the arm, and is capable of a slight up-and-down motion ; it is 
caused to cut by pressure imparted to it by a spring or weight, and it is 
raised by an oe nye acting upon the armature of a lever when 
the circuit is closed. e electro-magnet may also bring the engraving 
tool to its work, and a spring or weight may be used to raise it. If the 
article to be engraved is flat it is secured to the bed, but if circular, it is 
attached to a shaft, either on the surface thereof if convex, or within a 
chuck if concave. The shaft having revolved moves the rack, tracer, and 

tograph at the same time that the article is moved, thereby trans- 
ioxtes a fiat pattern to the convex or concave engraved surface. The 
carriage is moved the required distance between one engraved line and 
the next by means of a pin on the shaft, imparting motion to a pawl which 
moves a ratchet wheel and screw. 
1845. Sawine Macuines, 8. W. Worssam.—Dated 29th March, 1876. 

The invention consists in an arrangement of racks by which (in 
equilibrium saw frames) a single attendant is enabled to attend to both 
feed wheels from one side of the machine. 


1847. Tureapine Werr Yarns, £. H. Stutter, J. Stwhbs, and J. Corrigan. 
—Dated 29th March, 1876. 

This invention consists in the arrangement and construction of a 
simple and economical apparatus for producing a partial vacuum to be 
employed for drawing or sucking the yarn or thread through the eye of 
the shuttle, and thereby avoid the necessity of the operative drawing or 
sucking the end through the eye by a deep inspiration of the breath—a 
practice which is well known to cause disease, and sometimes death. 
The apparatus consists of two sheet metal cylinders one within the other, 
with only sufficient space between the two to allow the inner one to be 
moved up and down or toand fro. The outer cylinder is held firmly to 
the framework of the loom, and has at the top a central tube through 
which is passed a suction tube fixed to the bottom of the internal 
cylinder, and when the end of the yarn or thread is placed against one 
side of the eye, and the other side of the eye pressed against the suction 
tube, and the tube and cylinder pressed up, down, or sideways, the 
internal cylinder moves out of the external one and gives sufficient 
vacuum to immediately draw the end through the eye of the shuttle, and 
the two cylinders are held in their contracted position by a spring or 
weight when not required to be used. 


1349. Extincuisuine Fires, 7. Mills.—Dated 29th March, 1876. 

This invention consists in an improved system and arrangement of 
apparatus for enabling fires in mills, houses, rooms, and other places to 
be extinguished in a more expeditious and efficient manner than can be 
attained by the method at present in use, the main feature of the 
invention consisting in distributing water over a large arca of fire from 
fixed jets or tubes supplied from the main supply pipes, and adapted and 
worked in any way that the object can be attained. In one arrangement, 
in any desired part of the mill, house, room, or other place, is employed a 
number of jets connected to water supply pipes, and so arranged that in 
case of fire, and the water turned on from the main, it shali issue from 
the jets and impinge against plates placed above them or against the 
ceiling of the room, or against beams, or any other desired substance, so 
8) the water over a large surface and putting out the fire ; or 
instead of the water impinging against a substance above the jets and 

distributed aud cast down upon the fire, there is employed at the 
top of each water supply pipe a hollow ring, into which are inserted one 
or mere pipes, which, on the water being forced up the supply pipe, will 
cause such ring to revolve, and the water issuing from such pipe or pi 
will be distributed over a large area of the fire; and it will be i 
understood that although a few modes only have been described, there 
are many other ways of causing the water to spread over a large area. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorrespondent.) 

THE mills and forges of South Staffordshire are generally a little 
quieter than they were a week ago ; eet oe re ee 
the proprietors to deliver with promptitude the orders in t 
new business is scarce. Very little for export is now being 
the Baltic ports having been closed for the winter. But for & 
and Italy, and a few other markets approached from the Mediter- 
ranean, there is still a little trade doing; and the East Indies are 
buying more than bet aompree, 4 thought. 

Antipodean are falling off, particularly in Melbourne. 
A mail was delivered on Tuesday. Compared with some former 
deliveries the advices were unsatisfactory. A branch of business 
there by which the iron trade of this district is benefited 
was declared to be depressed; galvanised sheets had been exceed- 
ingly difficult to move even at lower rates. Ordinary English 
brands had to £26 for 26 gauge, and list brands were to be 
had at £27 103. Atauction 80 cases Emn brand, 26 gauge, realised 
for 5ft., £25 15s. per ton; 6ft., £25 5s. down to £25; 7ft , £25 5s.; 
8ft., down to £26 17s. 6d.; and 9ft., £30 10s. During the 
week wherein the mail left, 25 cases of Walker’s Three Crown sold 
at £26 15s. per ton. Bar and rod iron was steady, and realised 
£10 10s. to £12. There as here plates were dull, with quotations 
at from £11 to £13. Hoop iron, however, was selling more freely, 
and from £11 10s. to £12 was got readily, a fifty-ton lot having 
secured the higher figure. Fencing wire was quiet. For Nos. 7 to 
10 from £17 to £18 was quoted. 

A fair increase of business is looked for as the result of the 
anticipated annihilation of the duties upon finished iron enterin 
Germany after the close of this year. At present the duties levi: 
upon iron and steel alike ar> £1 per ton as to bars, and wire, and 
rails, upon tires, tools, and steam engines, and upon cast iron. 
Pig iron, it will be remembered, already goes in free. Upou loco- 
motives the duty is £2; and upon axles, and upon wheels com- 
plete, it is £2 10s. It is clear that the German people look for a 
considerable accession of business on our part as the result of the 
pro change, for iron-masters in this district are receiving 
applications from agents in Germany who desire to represent them, 
whilst other ironmaking firms are being asked for the quota- 
tions which will prevail after January 1. The communication 
from the Foreign-ollice, intimating the receipt of news from 
Berlin to the etfect that the Government will carry out their 
— in ey matter, by Freon ag eg sage conclusive ; 
though as rance and Austria, the leaning o: e Emperor 
towards reciprocity will lead to negotiations with those nations in the 
spirit of such a policy. That thereby weshall be much prejudiced 
is deemed unlikely, inasmuch as the importation of German iron 
and steel productions into Austria, compared with that of Austria 
into Germany, was in 1874 as 56 to 23; while, with regard to 
France, the proportion is as high as 23 to 1 in favour of Germany. 

Disappointment is expressed that neither our Government nor 
the various trade organisations in different parts of the kingdom 
have been able to do much in bringing down the duties upon 
English iron about to be imported into France, under the new 
tariff arrangements between this country amd that. All action 
has not, however, yet ceased. The local Chambers of Commerce, 
are—in reply—forwarding suggestions to the Foreign-office, rela- 
tive to the current fiscal legislation alike of France and Germany. 

The trade is looking forward e oye to the new year; not, it 
is true, without trembling, since the peace of Europe hangs upon 
so slender a thread. The uncertainty thereby produced checks a 
healthful tend peculate for a few months ahead, which a 
few weeks ago began to appear, Neither to-day—Thursday—in 
Birmingham—nor yesterday in Wolverhampton, was there an 
ap ce of activity outside those branches which are mostly 
affected by the demands of the local manufacturers of those iron 
goods which get into large request towards Christmas. The 
languor in the Australian roofing sheet business occasioned a little 
more disposition by a few sheet makers to consider offers 
by galvanisers which they last week promptly declined; 
but there was a little reluctance to repeat last week’s 
offers in all cases. Galvanisers offered £8 10s. for sheets of 
26 gauge made by firms of considerable repute; but the 
offers were rejected. That figure, and in a few instances 
somewhat lower terms, secured sheets of this gauge from less 
notable makers. Happily the stamping branch of the sheet trade 
is fairly healthy. In goods requiring sheets of this class there is an 
excellent and growing demand, mainly for the home market, but 
more than heretofore for some time past on account likewise of 
certain foreign markets, 

The production of sheets of a high class is being sensibly 
increased. New works intended for rolling them are nearly com- 
pleted, and one mill has been started. The establishment has the 
designation of the Manor Works ; the locality is Ettingshall, near 
Wolverhampton ; and the proprietor is Mr. Stephen Thompson, a 
well-known local ironmaster, who was recently the leadi b 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is a good deal of inquiry for iron in this district for 
forward delivery, but this is evidently more for speculation than 
to cover the legitimate requirements of consumers, as there are 
still many complaints of slackness from manufacturing 
branches of trade; founders and engineers as a rule being far from 
busy. This increased inquiry, however, from whatever cause it © 

ises, is having a stiffening effect upon merchan 
unless they have themselves bought well forward, are 
cautious in booking fresh orders, whilst makers 
large sellers as they were a short time ago, and for delivery beyond 
the present year many of them do not care to quote at all, or if 
they do, the prices asked are higher than buyers are dist to 
give. The consequence is, that although there are large inquiries 
in the market, they are not being covered at present, and the 
actual amount of business doing is still only limited. There is, 
however, little doubt, as I have indicated in previous re; that 
at the prices which have been ruling of late, there wi 
siderable amount of buying for delivery over the past three or six 
months of next year, as there is a pretty general belief that as 
soon as the usual dull season prior to Christmas is past, there will 
be a considerable advance in prices, and where forward orders can 
be placed at even slightly enhanced prices, they are being freely 

iven out. 

= Lancashire makers of pig iron have been doing rather better, and 
some fair orders for prompt delivery at full prices have 
secured, which for the present are taking away nearly the whole of 
their limited production, and stocks at the works have not been 
accumulating. They are, however, as a rule, still indisposed to 
quote for forward delivery and for prompt delivery into the Man- 
chester district ; their list rates remain firm at about 56s. to 57s, 
per ton for No. 3 foundry, and 55s. per ton for No. 4 forge, 

In Lincolnshire iron there is no material change; the business 
doing in this district is still only small, and quotations for delivery 
here nominally in at 58s. 6d. per ton for No, 3 foundry, and 
56s. 6d. per ton for No. 4 forge. 

Middlesb izon is stiffer, and there is very little offering 
except for immediate delivery. No. 3 foundry for prompt delivery 
into this district is quoted at 54s. 9d. to 55s, 9d, per ton, but for 
forward delivery more money is asked; No. 4 foundry is quoted 
at 54s, 3d., and No, 4 forge as 53s, 94. per ton, A notable feature 
in this market of late has been the large quantity of a low-class 
iron, termed cinder iron, which has been sent in by north-country 
makers, and offered at prices several shillings per ton below the 
current quotations of the ordinary brands. Considerable quanti- 
ties of this iron tandeney sold in the district, but although it no 


f 


doubt has had a te: to retard any upward movement, the 
prices of the bet rands are not now being materially affected. 

In the finished iron trade the improvement noticed a week or 
imtained. Several very good orders have been re- 
ict, and makers are decidedly firmer. In some 
of 2s. 6d. per ton is being asked upon bars, and 
the average quotations for delivery into the Manchester district 
now range about £6 17s. 6a. to £7 per ton, but good specifications 
might be placed at late rates. 

A steady trade continues to be done in good round coal suitable 
for house fire purposes, and for the best sorts prices are stiff, with 
a slight advance at one or two collieries; but generally there is no 
material change in quotations, supplies as a rule being still pretty 
equal to the demand. Commoncoal moves off rather more freely, 
and prices are not cut down quite so low as they were a short time 
since, except that for shipping orders very low tigures have still to 
be accepted. Burgy is without any material change, the better 
sorts fully maintaining late prices, but slack continues to weaken 
in price, and considerable stocks are accumulating in some quarters, 
The average pit prices in the Wigan district are about as under :— 
Best Arley, lls. to 12s. per ton; Pemberton 4ft,, 9s, to 9s, 6d.; 
common house coal, 7s. 6d. to 8s, 6d.; furnace coal, about 7s.; 
burgy, 5s. 6d.; and slack, 3s, to 4s. per ton. 

In the shipping trade there is very little change to notice. In 

coal a moderate business is being done, but common sorts con- 
tinue a drug, and low in price. 

For coke there is a little better inquiry, but prices show no im- 
provement, common cokes delivered into the Manchester district 
being quoted at 12s, to 14s. per ton, and best ditto at 18s. to 20s. 
per ton, In gas cokes the Manchester Corporation have made a 










of the firm of Thompson and Hatton, sheet-iron and tin-plate 
manufacturers of Bilston. 

Plates are a little more in demand by the boiler makers, and 
£10 10s. was this afternoon the price for famous standard brands, 
though it might have been possible for a good order to have been 
placed at slightly under that figure. There is much competition 
in the tank plate department, and consequent low figures. The 
quotation to-day is £8 10s. at the works, or £9 5s. in London. 

Bars of medium and inferior quality were much pushed, and a 
serviceable product might have been bought at under £7 per ton ; 
whilst the minimum quotation was £6 10s. Since is tae 
standard quotation for Staffordshire marked bars, such a figure as 
£6 10s. for bars of any kind produced in Staffordshire reveals a 
quietness of demand not frequently observable in this district. 

Pig iron is being more freely offered this week, some firms 
beginning now to prepare for selling in advance of next quarter’s 
requirements at the forges and foundries. There was no quotable 
change, but makers were conscious of an ability to place orders at 
72s. 6d, for some hematite qualities which have lately been firm 
at 75s. Consumers are very generally holding off. They content 
themselves with recent purchases, and are indisposed to buy in 
advance of requirements. 

The pig makers are being pressed to buy pottery mine and 
hematite ores. Both are available at a lower figure than at any 
previous date for three years. The business doing is slow, hut it 
is slightly increasing, another blast furnace having been set on— 
it is that of the Deepfields Iron Company. The total number of 
furnaces now in blast in South Staffordshire and East Worcester- 
shire is fifty-eight, There are several furnaces quite ready to be 
blown in, and the output of pig iron in this district will steadily 
augment. 

The collieries are only indifferently employed. Much less is 
being done than is usual at this time of the year. Prices remain 
in buyers’ favour, yet only a quiet winter’s trade is anticipated. 

The Birmingham and district industries admit of various repo 
There is a tendency to improvement in the leading heavy branches, 
both as to engineering and foundry work. Notwithstanding the 
lateness of the season, an order for some 10,000 tons of pipes has 
just been secured by one firm for home use, and orders are again 
coming in from United States markets for goods of the lighter 
class, which have not before been ia demand certainly for two 





years, 

The mines’ drainage rate for the Tipton district will amount to 
£23,183, and will be levied at 9d. per ton on ironstone, 6d. per ton 
on coal and slack, and 3d. per ton on fireclay and Jimestone. 

The iron trade of North Staffordshire continues in a dull state, 
though prices appear to have reached their minimum. 

Manufacturers would do well to note that on Tuesday, at the 
Halesowen Police-court, Messrs. Jno. Milward and Sons, spade 
and shovel manufacturers, were fined £2 and costs for having 





ction of 5s, per ton. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has at no time prior to the present been a greater 
dulness than that which now exists in many branches of the iron 
trade here, nor does it appear at all likely, judging from present 
indications, or the lack of them, that any material alteration for 
the better is a matter of the immediate future, 

Very much the same sort of thing characterises the cast steel 
trade in most of its departments, although in this industry a few 
of the leading houses admit that they are having a tolerably fair 
share of work, ‘‘as things go.” ‘here is in these cases a moderately 
steady inquiry for sheets tor penmaking and other more general 
purposes ; and also a renewed demand for large sized castings for 
ordnance uses, or for marine propeller shatts, &c. With the 
growing favour in which large guns lined with steel tubes are held, 
there will, in all probability, be some accruing benefit to this 
town; although there is, of course, the possibility that the 
successes of the guns may tend to rob the exteusive armour-plate 
trade of its vitality. 

In ing at a banquet here last Friday, Mr. Mark Firth— 
Thomas Firth and Sons—made some interesting allusions to the 
condition of trade, saying that he had many reasons for believing 
that the steel trade of Sheffield has arrived at a maximum. He 
spoke at some length on the difficulties which had to be met in 
dealing with the tariff of the United States, and declared that 
America never could be the great market for English, and particu- 
larly Sheffield goods, that it had once been, He had no doubt, 
however, that a revival would shortly come, 

In pig iron matters are steadily quiet, some attention having 
been attracted during the wee& by the firmness and ‘higher prices 
of the Glasgow markets. Many brands of Yorkshire and Derby- 
shire pig iron are not quoted now, owing to the unsettled state of 
the market. Some of the Leeds good brands are held at 56s. for 
No. 1, 52s. for No. 3, 51s. for No. 4 foundry, and 50s. for forge 
qualities, Some few lots of North Lincolnshire brands are in the 
market at about the following nominal quotations :—No. 1, 60s.; 
No. 3, 54s,; No, 4 foundry, 54s.; No. 4 forge, 51s.; mottled, 50s.; 
and white, 50s. per ton, with the usual 24 otf for cash, Hematites 
are steady at the recent advance, Maryport figures beiag now :— 
Hematite, No. 1, 70s.; No. 2, 67s. 6d.; No. 3, 65s.; No. 4, 65s.; 
No. 5, mottled and white, 65s.; Bessemer, Nv. 1, 70s.; No, 2, 
67s, 6d.; and No. 3, 65s. per ton, with 2} off for prompt, 

In the steel rail mills there is little change to be noted as ha’ 


occurred since my last report, the aggregate output of the district 
being just now, perhaps, rather above the average of most others 
of equal size. It need not be inferred from that, however, that 
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THE NORTH OF ENGLAND. 
’ (From our own Correspondent.) 

Tue iron trade of Cleveland remains almost unaltered. Mer- 
chants are not exhibiting a very speculative tendency just at 
present, but still there is a fair quanti'y of iron changing hands, 
and as it is quite possible that in a few weeks a rise of prices will 
take place, as makers maintain their quotations without abstement. 
On Tuesday there was about an average attendance on ’Caange at 
Middles h, but prices were not much varied, and the amount 
of business done was very limited. Considerable quan‘ities of pig 
iron are being shipped to Scotland, South Wales, and other distant 
ports, but the shipments to the Continent have recently been 
diminished, The quantity of iron going into stock is on the 
increase, especially in warrant stores, but this is only what might 
have been expected about this season of tie year. About 110 fur- 
naces are still in blast, out of the 151 built, and although it is not 
likely that any more furnaces will now be blown out until the 
spring is reached, the limitation of deliveries of ironstone and 
coke would seem to indicate that less iron is being made in the 
Clevelandidistrict than there was some time ago. 

Some branches of the finished iron trade are rather looking up, 
more particularly the plate mills, which are now generally pretty 
well furnished with orders. Most of the leading northern ship- 
building yards have recently booked orders for new vessels, and 
the North-Eastern Marine Engineering Works, which have been 
very actively employed for the last s1x months, are now engaged 
in the construction of about the largest marine engines that have 
ever come to the north-east of England. They are 500-horse power 
nominal, and intended for an addition to the Inman line of steamers, 
and will Le constructed with the improvements patented by Mr. 
Allen, of Sunderland. 

The rail trade has not improved. Tke shipment of rails from 
Middlesbrough has virtually ceased, not more than 2000 to 3000 
tons having been exported from that place during this year, while 
the other ports on the north-east coast are not much better off. 
The Stranton Ironworks, at Hartlepool, which are now worked by 
the trustees of Mr. Robert Charlton, are about to be recommenced. 
The West Hartlepool Works, however, are still at a standstill, as 
are also the still larger works of the Britannia Iron Company, at 
ay 

The Cleveland Institution of Engineers has issued its programme 
of papers for the current session, the list comprising one by Mr. 
Jeremiah Head, on ‘The Defects of Certain Quick-running Engines, 
with a Remedy ;” one by Mr. J. E. Stead, of Middlesbrough, on, 
** Phosphorus in Iron Ore and in Iron ;” one by Mr. Charles Smith, 
of Hartlepool, on “‘ Steam Boilers ;” one by Mr. C. E. Bainbridge, 
of Middleton in Teesdale, on ‘‘ Improvements in the Machinery for 
the Manufacture of Peat Fuel ;” one by Mr. J. H. Wilkinson, of 
Cwm Avon, on ‘‘ Results of a Trial of » Horizontal Direct-acting 
High-pressure Condensing Engine for Mill Work ;” and one by 
Mr. R. Howson, of Middlesbrough, on ‘‘ Rotary Puddling.” The 
paper read by Mr, Edgar Gilkes, on the “‘ Tay Bridge,” willbe dis- 
cussed at the next meeting of the Institute. 

The directors of the Darlington Iron Company, Limited, have 
just called an extraordinary general meeting of the shareholders, 
to be held on Monday next, when the position and prospects of the 
company will be fully discussed. A balance-sheet of the company 
for the nine months ending the 30th Sept. has just been issued. 
The result is far more pleasing and successful than could well have 
been expected, considering that the company is exclusively 
engaged in the manufacture of rails. The revenue account on the 
debtor side is as follows :— 





4 a ¢€4 £8 4 
To interest on unpaid purchase monies .. 3,270 14 6 
ae » balance of vendors, shares 
js pe uncalled ., .. .. 564 010 
a » Calls paid in advance 12615 8 
—— 3,961 ll 0 
», Amount reserved for bad and doubt- 
fal debts .. 1c os co oo os 130 3 0 
ee 4,091 14 0 
The creditor side of the account is as under :— 
as. a4 £ «. a 
By profit on the manufacture of rails, . 
fish-plates, merchantiron, &c. .. 38,43) 12 4 
»» Rent of land, hire of locomotive 
engines, dc. aT we aie ae 173 9:10 
— 8,64 2 2 
» Balance (being loss for nine months) 437 11 10 





4001 14 0 
In view of the consideration by the miners and mine-owners of 
Durham of the “ Billy Fairplay ” system of working coals, to which 
T have on more than one occasion already alluded, it may interest 
your readers to know that this week Mr. ~— Humble, of the 
firm of Messrs. Humble and Nadin, Derby, has exhibited a model 
of a machine invented for the weighing of small coal under the 


* Billy Fairplay ” system. The tubs from the pit, when they reach 
te bank-top, are ‘ tipped” of their contents into a spout with a 
eeve 


bottom. The ‘‘ round” or largo coal is carried onward to a 
truck standing beneath, while the small unmarketable produce 


drops through and into a wedge-shaped weigh-bin suspended below. 
This weigh: : pears y dial 


in registers the — it has received upon a 
which is placed at the top of the gearing; and the workman in 
attendance notes in a book the amount indicated. He then easily 
shoots the material into a truck that is waiting in readiness by 
pulling a lever which lifts one side of the bin, leaving the coal to 
precipitate itself into a wagon. A weighted balance bar re-closes 
this lid, and the receptacle is again prepared for its load of ‘‘ small.” 
Mr. Humble’s machine has been in use for two years at Stanton 
Colliery, Burton-on-Trent, and is said to have worked so favourably 
as to reduce the “‘slack” f cae from the pits to eighteen trucks 
instead of thirty in the hundred. 

In consequence of the extreme slackness of the steam coal trade, 
and the impossibility of making ends meet at present rates, several 
of the largest coal producers in Northumberland have taken steps 
to reduce their production, and within the next ten days fully a 
thousand colliers will have been thrown out of employment. The 
Old Pit at Seaton Delaval, and the High Pit at Cramlington have 
been laid in, and in a few days the Cowper, Isa! and Newsham 
pits will also be closed. A number of the men thus thrown idle 
will find work at the Dudley, Hartford, and Shankhouse collieries; 
but it is expected that in a few weeks other collieries will be 
the steam coal trade being in no likelihood of improvement unti 
the return of spring. The best steam coal collieries are now only 
making six or seven days per fortnight. 

Having regard to the visit to America at the present time of Mr, 
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NOTES FROM SCOTLAND. 
' (From our own Correspondent.) 


Durine the week the iron market has continued to improve 
in activity and stren, The — which characterises. the 
market is more confident and cheerful than for several months, 
and though opinions differ as to the permanence of this favourable 
poe ph, “ogentg tng Lepr ye ape g c 
man muc prices an les, ey have 
been accustomed to for a considerable time. As arule consumers 
entertain little expectation of prices becoming lower, and, there- 
fore, show more anxiety to purchase, while makers, on the other 
hand, do not manifest much desire to sell at present rates. For a 
long time speculation had been almost entirely absent from the 
market, but within the past fortnight the outside public have 
shown no small desire to invest in pigs, and should prices remain 
at about their present level for a few weeks, it is expected that the 
speculative trade will increase. There are, at the same time, not 
wanting persons largely interested who seem to believe that a 
somewhat sanguine view is being adopted regarding the 
prospects of the trade, and they are, consequently, inclined 
to proceed with caution. It is to be observed, that 
while the market improves in activity, both the exports 
and the imports from Cleveland are smaller in bulk, a circum- 
stance which points to the conclusion that last week’s business 
has been toa very large extent of a speculative character. There 
are 117 furnaces in blast as against 114 at the same time last year. 
The quantity of pigs in Messrs. Connal and Co.’s Glasgow stores 
does not much exceed 97,000 tons, showing that the additions 
made to stocks during the week have not been large. 

The warrant market has been strong throughout the week, and 
prices, on the whole, show a distinct rise of about 6d. per ton. 
On Frid@y the market was active. Business opened strong at 
58s. 74d. and reached 58s, 10d, cash, and from 58s. 9d. to 59s. one 
month. In the afternoon business was done at 58s. 11d. cash, but 

rices then receded to 58s. 9d. cash, and 583. 104d. one month! 

onday’s market opened strong at an advance of Sellers got 
59s. one month in the forenoon, and in the afternoon 58s. 104d. 
ten days, and 593. one month were paid. On Tuesday the market 
was ae very strong, and business was done at from 58s. 104d. to 
59s. 3d. cash, and 59s, 74d. one month open. The market was 
steady and strong on Wednesday, with a large business at 59s, 4d. 
cash, and 59s, 6d. ten days. To-day—Thursday—the tone was 
ag cones and the prices touched 60s, cash, but business was at 

3. 9d. 

A very marked increase has occurred in the prices of makers’ 
iron, which have risen from 1s. to 2s. per ton, and the tendency 
sppeere to be steadily upwards. Good marketable brands roxe, 

0. 1, 6d.; No. 3, 1s.; Gartsherrie. Nos. 1 and 3, 1s. each ; Coltness, 
Nos. 1 and 3, 6d.; Summerlee, No. 3, 1s.; Langloan, No. 3, 1s.; 
Carnbroe, Nos. 1 and 3, 6d.; Monkland, Nos. 1 and 3, 1s.; Clyde, 
Nos. 1 and 3, 1s.; Govan, Nos. 1 and 3, 1s. 6d.; Calder, Nos. 1 and 
3, 2s.; Glengarnock, Nos. 1 and 3, 6d.; Eglinton, No. 1, 1s. 6d.; 
No. 3, 1s. 6d.; Dalmellington, Nos. 1 and 3, 6d.; Carron, No. 1, 6d.; 
mag aw selected, 1s, 6d.; Shotts, No. 3, 1s.; Kinneil, 

o. 3, 6d. 

The shipments of pig iron from Scotch ports for the week «nding 
the 18th inst., amounted to 8026 tons, being 2689 tons less than in 
the previous week, and 2852 below those of the corresponding week 
of 1875. On these pr ang to date there is a total decrease of 
72,368 tons, which it will be difficult to make up between now and 
Christmas, 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 3990 tons, being 430 tons less than in the previous 
week, but 1040 tons more than in the corresponding week of last 
year. There is now a total increase for the year on these imports 
amounting to 60,762 tons, 

Evidence of the gradually extending demand for malleable iron 
is found in the fact that at a number of works throughout the 
county of Lanark, forges and furnaces which had been disused for 
a long time are being re-constructed and put in operation. A few 
days ago, the Glasgow Iron Company set to woik their largest 
plate mill at the Motherwell Ironworks, the mill having been 
standing idle more than a year. Puddlers are getting fuller 
employment, and at the smaller works there is generally a fair 
ony of orders, in some cases work being booked which will keep 
all hands going for some months. The more healthy tone of the 
manufactured iron market, coming pases Precnre with this 
revival, gives to it greater significance. Ship plates are just now 
in very good demand at fully the prices quoted in THE ENGINEER'S 
“prices current ;” but other kinds of manufactured iron, though 
meeting a slightly better inquiry, are unaltered in value. The 
foundries are generally comparatively well employed, though they 
are capable of doing a great deal more work. The foreign ship- 
ments of iron manufactures from the Clyde last week embraced 
£6500 worth of machinery, £4500 castings, £1400 wrought iron, 
and £810 miscellaneous, 

The coal market in the West of Scotland was scarcely so active 
last week, but the business was yet large, and the prices were well 
maintained. Foreign shipments aggregated 10,300 tons. In the 
eastern mining counties there has been less demand for house and 
steam coals, and the prevalence of extremely stormy weather im- 
peded the shipping trade rather seriously. The partial closing of 
the Baltic ports has also exerted an unfavourable influence on the 
trade ; but there are a great many vessels in the various harbours 
awaiting cargoes for the coasting trade and also for the nearer 
continental ports, 

A ~— is threatened in the mining district of Slamannan, 
where the miners have demanded an increase of 1s. per day on 
their wages, and the employers have intimated that in the present 
state of the trade they cannot afford to give any increase. 

The annual meeting of the Leith Coal Shippers’ Association was 
held in that town on Monday, Mr. Stevenson presiding. It was 
reported that a representation to the Caledonian Railway Company 
had resulted in the reduction of the rates for coal carried to Leith, 
Louth, Alloa, Granton, and Grangemouth to the extent of 6d. 
per ton. The committee of the association stated that during the 
year yoy hye of May last, the export of coal from Leith was 
fully 375,000 tons, or nearly 80,000 tons in excess of the quantity 
for the previous year. Resolutions were adopted with the object 
of securing better loading facilities at several of the ports on the 
Firth of Forth. 

On Friday evening last Mr. W. J. Millar, C.E., delivered the 
first of a series of lectures to students on applied mechanics, 
under the auspices of the Institution of Engineers and Ship- 
builders in Scotland, in the hall of the institution, Glasgow; Mr. 
R. Bruce Bell, C.E., presided. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A proor of the great perseverance and considerable capital 
required in sinking operations has just been given at the Velindre 
it in the Swansea Valley. This was begun five years ago, and coal 
now just been reached of excellent quality. The depth is 173 
Jreat service has been rend by the employment of one 

of the 70in. cylinder pum: engines from the Messrs. Wi 
Cornwell. The manager, 


r. W. Lean, has had an arduous time of 





it, but Messrs, Cory, Yeo, and Com , the owners, may now regard 
the difficulties ag — 


as 

Thin wadertaing ne-dee of the three Irborious undertakings of 
vo the other two being respectively Harris’s Navigation and 
Pp weiber. The success attending one may now not unreason- 
ably e the others, I had another illustration of the diffi- 
culties of mining afforded me the other day, in the case of the 
Leantwit seams, several of which are so troubled with water, bad 


tops, and “‘ puckerings,” that the cost of putting the coal into 
trucks is 6s, per ton. This 


coal commands 1s. more at Cardiff 
gee steam coal, but the cost of raising is certainly from 2s. to 
more. 

The coal trade is at present very fluctuating. On the whole 
there is a falling off in the exports, but. the transmission by land 
to Liverpool, London, and the Midland counties continues about 
the same. Prices, too, are unaltered, and though in some varieties 
of smiths and house coal there is an improved demand, no one has 
been able to move the price up, and contracts at long dates have 
been effected a: 

For coke of best brand, such as the Coedcae and Llwynypia, there 
is a good inquiry. 

In iron and steel there is not much doing; prices are firm but low. 
Steel rails are quoted at various prices from £6 10s. to £7 10s., yet 
it is evident that the inquiry for steel is becoming more fixed to 
the best kinds and highest prices rather than to the cheap and low. 
Buyers have already found that there isa limit to the wearing out 
of steel rails. I have heard, but cannot vouch for its correctness, 
that a double-headed steel rail placed two years ago in a part of the 
Neath section was changed last week. The heaviest traffic in the 
world is said to be upon the Metropolitan, and the rails there I 
believe last three years, 

Mr. Fisher’s experience on the Taff Vale is to the effect, and this 
I have often urged, that the effect of cheapness is a great dis- 
advantage. The first steel rails he bought are. still in use, but 
later and cheaper purchases have been often renewed. 

A Welsh contemporary is claiming Mr. Bell’s discovery of 
homogeneous iron for the late Mr. Anthony Hill, of Plymouth 
Ironworks, one of the ablest chemists we have had. I have seen 
some of his rajls bear an enormous test, but one of the cleverest 
rail inspectors we have states that after all there is nothing like the 
best steel. 

Rhymney Works are progressing rapidly in their steel depart- 
ment, and Tredegar is about to follow suit. Amongst the 
Monmouthshires there is a good deal more animation, ster 
in steel. This week, however, the exports of iron have been 
limited, and have been chiefly confined to Natal. Small ‘consign- 
ments of bolts from the Patent Bolt Company have gone in the 
same direction. A new tin works, called the Wellington, was 
started this week in Monmouthshire. 

Tin-plate is looking up, and contracts have been concluded for at 
least a shilling per box advance. Prices of the ordinary coke 
quality, after fluctuating from 18s, 6d. to 19s. 6d., are now 
advancing to 20s., and at this price makers are in no great hurry 
to conclude long contracts. 

Gadlys tin works, now the property of Messrs. Hosgood and 
Smith, are well placed for orders, The Treforest Works are also 
busier than I have known for some time. Anorder.for 3000 tons 
of iron rail is in the market, and hopes have been held that it 
would come here. Several of the northern houses have tendered, 
but ineffectually, and I apprehend that it is going into Germany. 

The unionists are busily engaged in holding meetings, and are 
already getting quite a formidable body. There never was a strong 
likiog for the National, not by reason of its management, but 
because it is not Weish, the collier being, more than any other 
class, intensely biassed in favour of his own country, 

The South Wales Institute of Engineers met at Newport last 
week, The proceedings are now carefully retained for the Journal 
of the Institute. 

The South Wales Mining Board was held on Monday at Cardiff, 
Mr. G. T. Clark in the chair. It was resolved that the next 
meeting for granting managers’ certificates be heldon the 9th, 10th, 
and 11th of January. ‘ 

The working of this board has been admirable, and already has 
employed a large staff of thoroughly efficient men who occupy places 
of great trust and importance. 

The Ynyscedwin Iron and Steel Works was wound up this week. 

One of the colliery owners in the Forest of Dean has filed his 
petition. 








PRICES CURRENT OF IRON AND STEEL, 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are — to quote different 
termsfor special contracts. It is obviously impossible to specify theee cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 











PIG IRON AND PUDDLED BARS. 
ScoTLanp— £84. £04. 
G.m.b.—No. lee of o 3 0 0} Glengarnock—No.l .. 3 5 0 
0.8 . oe o 218 0 No.8 o 219 0 
Gartsherrie—No.1 .. 3 7 6| Eglinton—No.1 ., -. 3 1 6 
o. 8 ee 219 6 No.8 .. o 218 6 
Coltness.—No.1 .. eo 311 6] Dalmellington—No.1.. 3 0 0 
0. eo cf 219 6 No.3 .. 217 6 
Connon 3 eo 8 : : At Ardrossan. 
0. ee 21 
Langloon—No.d.. 3. 8 7 0] OMTOBANO Go “1 82 6 
0. 
oe Do., specially selected... 3 11 
Carnbroe—No.1.. o« 8 1 6 be 
No.8... .- 218 6 At Grangemouth. 
Monkland—No. 1 .. « 3 0 0| Shotte—No.1.. o « 8 5 6 
No.8 «6 of 218 0 7 eo ce ve 219 6 
Chapelhill—No.1.. « 3 0 0 
No.8 .. « 0 0 0 manera = os ee 3% : 
Clyde & Quarter—No.1 3 1 6 0. oe 
i No.8 218 6 At Bo'ness. 
The above at @ Ww, OLEVELAND—Prices at works— 
deliverable alo: No.l se co c¢ ce of 2 9 6 
Govan—Nol.. « $00) Regis ae 6 
| Oe a edie Ye 
- No. 4, forge ss oe o 2 4 0 
Calder—No.1.. .. ef 8 8 0| Mottled 12 we oe o 2 2 0 
No. 8ee of « 8 0 0 White se 08 «8 af 226 
At Port Dundas. Thornaby .. «+ «+ «« 216 6 
Messrs. Botckow, Vavonan, & Co.’s net prices, f.o.b., are, for No. 1 
£2 138.; No. 8, £2 88. 6d.; pm Seeniey, As ES See brad 
6. 8. 
Watxs—No. 2, f.0.b., Newport... . eo 27 6t00 00 
Forge (at works) ee ee oe 212 6003 0 0 
Common pig (at works) oo §6=Cl oe 2 38 OHO OO 
Best native ore (at works) .. o 215 0000 0 0 
Bo maa aal ‘din Aberd 
Dersysnire.—No. 1, at eld eo oe 214 O0t0217 6 
No. 8.. cc oe ee ee 27 6to210 0 
LancasHire, deli din Manchester,.—No. 8 216 0t0217 0 
el re Aa No.4 215 0to0 0 0 
K. H. Messelmoun”.. .. «s + 510 0400 0 0 
Messrs. WHITWELL & Co.’s Stockton net prices (on trucks) are—No, 1, 
£2 12s. 0d.; No. 8, £2 8s. Od.; No. 4 Forge, £2 6a.; “Thornaby” No. 4 
"Fee: works, 3p die. f pt cash, 
EMATITE, at works, ‘or prom) 
Millom ™Boasomer@-No. 1. ee o oo ee 812 6 
0. 2 oe ee ee ee ee 810 0 
a ee ee ee oe : : : 
Ordinary o. oe ee oe ee oe 
No. 4 o oe ee ee ee 8 7 6 
No. 5 «- ee oo se oe 876 
Mottled ee oe ee oe ee oe oe 0 0 0 
White.. . oe . oo ory oe oe 000 
Maryport Hematite—No.1 .. oe oe « 810 0 
02 se ‘ee ee oo ee OAS 
No.8 ee ee oe or 860 
No.4 os ry oe e oe 865690 
No.5 os we os ee ee 86560 
Mottled and white.. oe oe oe se oo 860 
“* Bessemer ”—No. 1 ee ee ee ee 810 0 
No. 2 oe oe ee so 3 TH 
No. 8 oe oe o or ~ 860 

























+25 5 Ot 510 6 
MANUFACTURED IRON. 
Peansow & Kwow.es Co. best (2} dis. for cash). 910 © 
Guassow,fob ..  .. «+ &F ls Od tos 0 0 
bs, Od. to7 10 0 
$ ee 2 ee 
ee ee 8 0 0 
o = « W006 
a .-« 160 
a: - B00 
in ok of sce Pears thoes alongside at rayon 
1 Bet Gy perh sngpnell op ite Sate 
“ment. of mon it The Low hoo pet tA) 4 
of three months’ The Low al ba Co. deliver in London 
at 108.; Liverpool, 7s. 6d. ; ull, 5s. per tonextra £5. d 
Under@pcewt each .. «oe os es ewt. 140 
i Pa wear), = ~ ee eo os eo 160 
Scwt. ,, cwt. e. oe ory o eo 180 
Shcwt. ,, SOW cf e cf «wo eo 110 0 
4cwt 5 cwt. o. ee oo a oe 
Scwe. ,, 6 cw 1c 2 o os ~- 116 0 
6cw. CC, J Qe ae a eee eee ee 
7 cwt. and upwards .. oe se ss od o £30 
Plates exceeding 6ft. wide, 2s. per cwt. extra. Hammered and 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 83 
Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low 3 
Bey pa Ly out.» bo 4ft. Gn. wide, end to 1010 0 
80 eet, per ton at works .. 
Best best .. os 7 oe. ee ee ee 1110 0 
i Best best best, to4cwt. .. a ory oe ee 1310 0 
' Special, to 3 cwt out 
' Usnal extras for overweight, sketches, &e. 
: ~~ oy a 14 0 0 
t per at wor! ee a 
i IR A2d, ts te ce og ee ee BO 8 
o a Best charcoal.. oo. oe e oe ee o 2 5 0 
' Bagrows & Sons: 
B.B.H. Bloomfield plates . a ee eo §«6l oe 11—«O 0 
> Best ee a oe ee 
» Best plates .. pet oo «6eced 1TCOO COO 
; CLEVELAND oe ee «- £8 Ss.to 810 0 
Fox, Heap, & Co. (at woke, cash lens 2))— 
Botler shell plates (p'5 74, zp) oa’: ne eet SONS 
{ AA 
Flanging plates (nother) “ “+ «+ W1 0 
Do., special quality (AAA) ee ee +. 400 
; Waxes, at Aberdare—Coke plates .. .. +. «6 20 0 0 
: 4 Grasaow, f£.0.b. .. oe oe os eo £8 Os. to 810 0 
. Angle Iron— 
7 Bowtie & Low Moor (terms as above)... perewt. £8 4 
f Land T iron, not exceeding ten unitedinches.. ... 1 4 0 
' For each additional inch extra per cwt., Is. 
“ Waraginoton "—less 2} per cent. for cash—from 1 
j oy! by to 9} by 8), ;perton w. w. Ss eee 
- e- 810 0 
Guenreee 2} discount) per ton oe 700 
Best .. re ie. “om | 
Best best botler oe 910 0 
“Moxmoor ” (at the works) up to eight ‘united inches 950 
Best de. - =. a - 05 0 
Best best do. ee & 0 
T-iron, 2, 20 above, 10s. extra.” 7 
Angle anc T bars, Sin. to 9in., 10s. extra. 
gin. to 10in.; 20s. extra 
CLRVEEAMD 2. 2 «a0 oo )6=Cl ee WHO 7 OO 
: EaRL oF Dupage (terms as aemhons 
; “Round Oak,” not exceeding 8in. wide—Single best 1110 0 
f ” ” ” ” uble » « BOO 
i ” ” ” ” e ” *e 15 0 0 
f Grascew, f.0.b. .. o oo se ee £7 Op to 710 0 
' ABERDARE ee ~~ oe - 70 to 000 
x} Bar Iron— 
A Bowie, Low Moor, & Tayior Bros. (terms as above). 
perewt. £4 4. 
Be aietont or square, to 34 cwt. oe ee wo. 100 
oe ee oe es eo 13230 
4 Do., a lee oe ee oe eo 140 
4 ljin. by fim. andupwards.. 1. 3. o 10 0 
f » Under fin. thick tojin. .. oe o eo 132320 
A 2 in. tojin. .. ee ee oe ee ee : 
eo 26 
hat m 14h, wide extra, loa. per ton. . 
ory ee oe oe 00 
oe oe oe a 2? 
d s,m, 8 ES 
»” ~~ - * o* ee ee ce : : 0 
Rounds—4in. an os oe os a 
a -1Gin. and jin. .. os oe oe Se 13 0 
i ” 7-l6in. and gin. .. ee ee oe 15 0 
i »  5-16in. oe eo ee 8 ee oe o oo 
t ” jin... » oe 19 0 
Rivet, same price as above. 
t Chain fron, same ‘sizes as above, extra per cwt., 2s. 
i Best bars and rods, extra per cwt., 38. 
; * Mowmoorn,” at the works, per ton— £54. 
j Bars, jin. to Sin. round and square, or to Gin. flat .. 815 0 
; ee ms me * oe: 915 0 
i Best best es rs +. 1015 0 
: Rivet iron, usual sizes.. ee oe ee «. 1015 0 
d Best best .. oe es os «e. 111 0 
; Usual extras, 
d Grascow, f.0,b. .. oe - oe « £708. to 710 0 
“ i megeew & Som, at works, per ton short : 
4 B.B.H. ba - ee oo oe o 900 
* Seat enate fom os eo. lL 0 ®@ 
All other descriptions in proportion. 
EArt or Dup.ey, 2} dis., f.0.b., at Round Oak— 
“Round Oak,” rounds up to Sin... ae e 912 6 
ro - o Single best oe « 110 0 
” ” ” Double ” ee e- 1210 0 
” Treble ,, oo ©6C oes TE“ 
Rivet iron—Siz ag ee oe oe ee e- 12 0 0 
ee 1510 0 
eae . ee less than 5 cwt. ‘per ton extra, 10s. 
Wates, at College Works, Cardifi—Coke bars, best .. 710 0 
Merchant Bars— 
“ Warrioron ” (2} dis. for cash) per ton— 
Flats, from lin. to Gin. wideby jin. thick and upwards 710 0 
eee eet ror Ps. © Un, best a. oo £120 Q 
Do., best .. 2 no eee 
Delivery “prices as above. 
Warrwet & Co., f.0.b. (2} dis. for cosh per ton— 
Cxgwre quality” eo ee ee oe os ee 610 0 
Best e a) aes ee a a a a 
Rivet iro ee «e «- ee «e. 800 
Crown quality, “Thornaby”. ee oo ory eo 8 00 
Best, o e or ~- 900 
: Best best” ee ee e ee ee «>» 10 0 0 
Wares— ee ben Gone , £.0.b. Cardiff or Newport 4 0 
No: 2 bara, t.o.b. Cardiff . «- 615 0 
Owen, delivered at Cardiff or Newport, neteash 3,5 2 0 
hb eet— £a. 4, 
sy 7 ges tag ty om Bs ee ton at} 19 9 9 
ee es ee « 11 0 0 
Do., best best oe oe oe » 200 


Usual extras. 








& _ ; 
PED shects,, oe oe ee J oe i 0 0 
” . best do. ee - ee - cra ee 1210 0 
” best best do.. “ - oo - - 13 10 0. 
E. P. & W. Batpwin, at : 
"Singles to 20 w. a oT oo ew 3 0 0 
> * ” ” toa « ee - bad 16 0 0 
ss “CE os . 40. me. 0 ee 
»” ” “BBB” AJ * ee 18 10 0 
“*B charcoal”. or os 2310 0 
<Rwents, § aye: |e 
Boubles to 24 w.g., 200.; and 
Trebles w. 
Charcoal Tih Best BP aad ert Seek... 113 0 
“Unicorn oe ory oe - 110 0 
Tin—“ Stour” ~ 160 
Messrs. Baldwin's are 2 dis for cash on 10th of the month 
Ia OS “4 . ton bw 4 
Best, eat tab, Sha. per ee A 
CrowTHER Bros. Monae ot ra by tn, 434 
Dou’ "ot wa: ere 117 @ 
Trebles, to 26-w.g., to 84in. by 38m... = «- 
Seaont Dont as above os “e o 200 
Dou! oe ee or - ; ; ; 
Do. a gue "as bove yo eee 
: ee ee oe = : 
tome, 9 ie for cam on 10th 74 the manth: “Orders of 2 tons 


and upwards, for shipment free in 10 cwt. cases. 


J. Tusy, Retatel, <olivenes in Landen, % Ga: Sor cote £84 
Doubles... a ae Ser pea Bee 
Trebles .. ee or o «e oe oe -« 1300 
Wares—Treforest Tin-plate Works— 
Charcoal tin (at Cardiff), pe r cwt, e- £019 6 at works. 
£1 in London, less 2}. 
Lydney : Geos a Ic. eo - 8 6to 000 
Tern oe or oe 1 0to 00 0 
Coke tin oe ory os os i 0 6to 000 
Swansea se oe oe «- 019 Oto O19 6 
Gadly’s Aberdare coke .«. oe - 019 6to 10 0 
Engine Llron— 
KrrxsTati Force Co. (from cold blast, pig, refined, and selected), 
Plain bars, rolled, viz. : Per ton. 
£8.° £8. 
Rounds, from }in. to 6in. diameter .. +» 20 Oto 22 0 
Squares, from in. to din. ee 20 Oto 21 0 
Drawn bars, as above, per tonextra 1 0 : 
Rivet iron e ee ee oo os 20 0 to 22 0 
Angle iron, 1}in. to “3 ce we 2 Oto 0 O 
P. shafts under 5cwt. .. eo 2 Oto 0 0 
is w»  lcwt o« .«. 2 Oto 0 0 
ne »  Wcwh w ew 2% Oto 0 0 
pal a S0cwt. .. ee 30 Oto 0 0 
40 cwt. % 0t 00 
Plain shafts, ‘above 50 cwt., prices according 
to weight and dimensions, 
Piston rods, under Scwt «1 .« =e. 22 Oto 0 0 
ae e l0cwh ee ee « 2% Oto 0 0 
20cwt. oe Oto 0 0 
Cranks, under Scewt. .. oe oe « 27 Oto 0 0 
” ” lO cwt. oo o « 80 Otc 0 0 
, of ae de: Se Cen eee 6 
o ‘ 2cwt. .. oe oe es 87 Oto 0 0 
Crosibends, under 5 cwt. or os « 2% Oto 6 0 
0 ewt. o or « 30 Oto 0 0 
"all othe “uses according to pattern and weight. 


Wire— 
Warrecross Wire & Inon Co., delivered in Liverpool. Terms 2} dis. 


or cas 
W drawn telegraph, in long lengths, 
galvanised 


Best beat oe ee perton £484 
Oto 6 <6 ee oe oe oe ee oe 1375 0 
Tt 8 ee ee eo 8 ee oe ee - 185 0 
9 oe o o ee o oe eo 19 00 
10 oT) oo ee . o eo 1915 0 
lu ee or oe se ee oo oe 20 5 0 
12 es or ee oe ee « 215 0 

Best annealed drawn fencing per ton 
Oto 6 oe oe o oe oe o. «- 1110 0 
7 o o- ee oT ee « 1250 
8 oe ee se oe e e 13 00 
9 oe oe oe oe. ee or) «- 1310 0 
10 oe - o oo ee oe «- 1410 0 
il oe ory or or ee *e - 1500 
Dt Lee | 2 oe = oe 15 0 

Zz iled oil 5s. per ton extra. 

Best qiventnd do. per ton 
Oto 6 ~ apy a ee oe ee « 1510 0 
7 oe - or ee os es - 165 0 
8 ee ee eo «cf 1700 

Tae PEARSON % Kxowtrs. Oo. 

“ Dallam ” fencing, Nos. 0to4,B.W.G. .. « 810 0 


" RYLANDS Brorners, Limited, Warrington—Prices of iron wire, 
&e., delivered free in Liverpool : 


Bost r iron wire, bright or annealed— 


Per bundle of 2 lb. 7/6 7/9 8/0 88 a 9/0 9/8 
to 7. 9. lL. 12, 
Per bundle of 63 Ib. 9 6 ey 0 10/8 u/s 12 ry /0 12/9 13/6 
Nos. 15. 16. 17. 18. 19. 
Per bundle ¢ % lb. 14 7s 18 16/6 
20. 


Best best ania’ killed sauna telegraph wire (joined in half 


mile lengths to No. 9 inclusive with Rylands’ Patent Joint)}— 
Nos.0 to 6 £17 5 0 perton.| No. 10 .. £1915 0 per ton 
ated 7 5 0 » i £20 5 0 to 
£19 0 0 £21 5 0 
Terms of mR, 2} per om * for cash on ‘Tou of ‘scnth following 
elivery. 
Nail Reode-Sissew, a ee es ke 
CLEVELAND .. e or) ee 615to7 0 
Nails— 


Wuirecross Wire & Iron Co. 
Wi ails, ‘I Points de Paris, per sed or — 
6 7 8 10 ll .12 13 15 16 17 «+18 
14/0 14/9 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in casks 1s. per cwt. ex’ 









Rails—Grascow, f.o.b. eo «60 ee wesw 7:10 20 8 10 
CLEVELAND oe m1 « or eo 6 Oto6 5 
Watzs—Tredegar Iron Company .. « 6 0t0610 

f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
port) . oo 6 0067/6 
For colliery sidings (works) eo 512 6 
New and perfect permanent way ‘ 
2 ee ee & 
Bridge rails to 301lb. per yard run 
(at Mere J 600 
Fishplates (at ‘works), any section 7 10 to 7 12/6 
Railway Chairs—G.ascow, f.0.b. oo 6s & OOS SG 
Pipes—Gtascow, f.0.b... +. ee . «- 6 Ot07T 6 
STEEL. 
Suerrietp—At works— £84 £8 4, 
ny a er eee ee 
castrods .. ee or oe Bete 
average steel or oe “ oo 2 0 to 32. 0 
Sheet (cast) oe oe oe « 380 0 0t065 0 0 
Second-class tool.. oe oe oe 2° 0 Ot0 45 0 O 
Best special s' ee o « 40 0 Oto 70 © O 
Eibet sh &e. oe ee 60 0 Oto CO 
Rails—Siemens eden oo 60 owt 8 10 Ot 815 O 
er, ordin: oe oe - 20086 72 6 
Do. ar oe ° o 8 0 Oto 8.50 
Do. best .. ee ee ee 8 5 Oto 810 0 
Werte Lob, Cardiff N 43%. ¢%% 
0. or Newport .e «. 
Rails, at works, Bessemer .. oe e. 615 Oto 7 5 8 
ee ictestt “e 710 6to TW.¢ 
htly defective, Cardiff or ™ oto 
Steel colliery ge rail, Worle 2 0.9. 


«. 


Ae 





“Chili bars « ee 


B.S. ingots oe 

Tough cakes or bars 
Tin— 

Straits 


British 


ee Ty Ld oe 





oe 


Lead— 
Best English soft 
“ Panther” amg 


Antimony— 
Regulus star 
Spelter— 
Silesian 
English 
Quicksilver eo e  perbottle .. 
Phosphor Bromag Dearing metal ton . + 
. alloys - £120 
Castings according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 


Zinc Sheets, for we F glazing waite - 
Ist quality (per ewt.), fro: ve ee bn a 47a, 
58. 


2ni quality .. oe Pr 
For Bngraver G. “Dan, Cologne and London. ~~ 
PRICES CURRENT OF COAL, COKE, ey 


oe od ee rd 


“e oe 


oo oe 
. 
oe 


ee 





ke— £aa £8 nd ge £a4. 
Cleveland,at works 0 = 0..0 12 v1 ber ge .0 00 
Derbyshire... .. 013 0..0 00 er sorts »o. 0 19 Hie 09 
Wales 0 9 6.20 10 8 South Yorkshire A At the pits— 
Best Rhondda— Bestordinary.. 012 0..0 16 0 
No. 012 0..0 13 6 Converting .. 0 90..0110 
Cactienteake 0 60..0 00 Slac! eo of 0 80..0 50 
Sheffield .. .. 0150..6 00 Wales, through . 0 36..0 00 
Coals, best, ae, Yar ton— Steam(less2}).. © 60..0 73 
Birming! + 0130..0156 House .. o« 0 66.0 70 
South a. « 0 56..0106 Small steam .. 0 17..0 22 
Derbyshire— Do. bituminous 0 20,..0 28 
Best (at pits)... 0140..0160/Lard .. .. .. 64 00..0 00 
Converting .. 0.11 0..0 0 0 | Oils, tun— 
Other sorts .. 0 90..0110 Seal, pale.. .. 84100..0 00 
Slack .. « 0 80..0 50 Brown .. «+ 2910 0..39100 
Yel. to +. 81 00..83 00 
Glasgow—At the pits— Linseed .. .. 25 15 oe 00 
Ellcoal,perton 0 70..0 90) Olive, Galli - 0 00..0 00 
Main * 0 53..0 68 Spanish .. «. 0 00..0 00 
Splint 96 0 56..0 76 Palm .. cc ec 00..0 00 
Dross ae 0 09..0 80 m © 
(C. Price and? 0 86..0 00 
~s sion w— an r gal. 
couse per 
Be eat data $9 13 8.40 15 9 pele Bush} 38 5 0.98100 
Do., wholesale, 10 86.0110 TOWN «. «- 8610 ge 4 
per ton.. Foreign pale .. 
Splint .. .. 0 80..0 89 Brown .. se 0..0 39 
Steam .. «6 0 93..0109 8 eee - 0 00..0 00 
Wishaw main.. 0 70..0 76 » - South} 54 19 6,.85 0 0 
Smithy .. .. 018 6..0139 pale .. . 
Lancashire (Wigan pit prices)— ET Pik” 1233 000.000 
cas) P ces, . ee oe 
ve 6..0 11 6 Yellow .. .«. 82 00..8400 
Pom ed 0 v0.0 96 ape «+ eo 80 00..6400 
rnace oe +0 0 tersburg, 
B eo cf O 56..0 59 Y.¢., new } 2 16 0..68 0 0 
Blac! ec oe 0 $0..0 40 40] oe ee see 50:10 0..51 00 
PRICES CURRENT OF TIMBER, 


a 
a 






































or Sek ae DoMeey 46 24 Per Petersburg standard, 45% £ #, 
+ 310 4 5) ® lilo 
4 0 510) © 2310 
- 3 5 420) 10 1410 
30 40) 1 1110 
215 3 0) oi 0 
210 215 10 «#910 
- 26 210 16 8 6 
° Lm on 1 810 
. 0 5 
25 215 Es ied 
+ 11535 oMms 
Memel crown oe .esesseeeee + 5108 0 6 20 © 
Brack «+ svevssessere 8 8 @ 6 016) 0 
Dantaic and Statten, crown + 510 8 0 9 0 209 oO 
Brack & unsquared 656686 0160 0 
American Timber— 008 
Bed pine for yards and spars 4100 50 
Yello y= end tuliting.. 38 HY FY 2s 
ellow pin —_ seeeereves 0 0 0 
— Waney board +» 405 0) . 
Small ...s..0000. 31S 4 0 515 610 
30 815 4% 50 
+ £0 510 peda). 415 610 
+ 10°60 ~~ 816 45 
+ 6 © 7 0|| Lathwood, per cubic fathom— 
4050 Petersburg 810 1015 
. fo | sae Riga, Dantzic, Memel, ac: .. 715 8 
) 0 
sees 210 215)|| Mahogany and Furniture Woodse— , 
+ 410 5 0) Per superficial foo. «a @ &. d, 
+ 710 810 Mahogany, Honduras, cargoav.0 440 6 
+ 8 O10 0} Mexican, do, v.....0 40 5 
+ 230 8 0} +0606 
+ 1l 0 0} thes ogee 
Bri eee 80 9 0} ~0 &0 9 
sees 6 0 7 10) St. Domingo, curls.. 010 1 8 
Deuls, &c., per ndard— \| Cedar, sessecseecessee O 4 0 46 
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DEVELOPMENT OF THE YORKSHIRE COAL-FIELD. — Recentl, d 
coal has been tapped in the largest unworked mineral bm 
in the West Riding, the area being estimated at from seven toe’ 
square miles, One of the top beds was reached, and found ib 
4ft. 10in. in thickness and of excellent quality. The Barnsley 
thick coal has been reached at Carlton, and the Silkstone at the 
colliery of the Barrow Hematite Company. In 1875 the tor 
of mines dréw notice that in the West Riding no fewer than 111 
new collieries were in course of sinking, and of late many of these 
have recently been opened out, and others are very close to the 
coal. Among the new collieries in the Barnsley distijct are the 
Corton Wood, where the estimated production is 1500 tons a day ; 
the Mitchell’s Main, 1000 tons a day; the .Whaincliffe Carlton, 
1200 tons a day, and the Rockingham, Barrow, and Hoyland Silk- 
stone Collieries, the managers of which estimate the output at 
3500 tons a day. This would give, when all are in full operation, 
an increase in the production, within an area of less four 
miles of Barnsley, o ot more than two and a-half million tons per 
annwn. 

THROAT IngITaTION.—The throat and windpi “Woking an 
liable to gr es os soreness and dryn 
irritation, inducin 7 affecting the. voice, ror fa 
symptoms use elyeeine 3 in fthin ‘orm of jujubes. Glycerine, in these 
agreeable confections, being’in proximity to the gane i the 


moment they are excited by the act of sucking, 
Sold only in Gd. and 1s. boxes (by Gost for 14 ps), 
labelled “ JAMES & Co., pesinotette Chemists, 48, Threa. 


1 needle-st., and 170, a —{Apvt.] 
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THE STRENGTH AND DIMENSIONS OF SPRINGS. 

Tue frequency with which we receive requests for in- 
formation upon or reference to some work in which 
information may be found upon the strength, deflection, 
&c, of springs as used in railway carriages, wagons, and 
other vain either as bearing or pul tira is suffi- 
cient proof that that information is not easily to be found, 
and that no apology is needed for here reverting to the 
subject. Probably no piece of mechanism of universal 
use has received so little attention frem writers of text- 
books on mechanical subjects as a iage or wagon 
spring of the ordinary and most generally form; yet 
it is an interesting and important subject, and a somewhat 
complex one taken in all its bearings, and one which has 
afforded a useful opportunity for the exercise of the talents 
of some of our mathematicians pad. cists, but only a 
few of whom, however, have redu e results of their 
labours to a form available for the use of engineers and 
constructors who desire properly to proportion the parts 
of springs they may be called upon to design for locomo- 





tives, carriages, road wagons, and other purposes. Not 
that sufficient information does not 
exist of a practical kind to enable 
those engaged in the design of 
springs to arrive at correctness in 
the proportion of their parts to suit 
given conditions, but that which 
does exist in a suitable form for 
the ready application of the prac- 
tical engineer is scattered amongst 
the transactions or proceedings of 
learned and technical societies, or 
only to be found in the more expen- 
sive volumes not easily accessible 
to every one who may require the 
information. We propose, there- 
fore, for the convenience of those of 
our readers who may require, but 
find such information difficult of 
access, to here a short practical 
view of the subject, and, as far as 
our space will allow, to give such 
formule as are most generally appli- 
cable in the design of that kind of 
spring, namely, the plate spring, 
which practice proves to be the best 
for both bearing and draw springs. 
It is not our intention to dwell 
upon the curvature assumed by 
elastic bodies, nor upon the investi- 
gations upon which the formule we 
are about to quote are » as 
this would be beyond the purposes 
of this article, and would unneves- 
sarily complicate and lengthen it. 
The value of a spring may be said 
to consist in its range of elastic 
flexure, and in its giving an uni- 
form range of deflection under any 
one lead between the minimum and 
maximum weight it is calculated to 
carry, and in its capability of over- 
coming the inertia of vertical motion 
of the load it is carrying within its 
assigned range of deflection; and, 
conversely, in its i gare a of per- 
mitting the vertical movement of 
the wheels and axle of the vehicle 
without immediately imparting that 
motion to the load, and thereby 
relieving the wheels and axle of the 
shock attending the work of sud- 
denly overcoming the inertia of rest 
of the load, these properties coming 
into play respectively according as 
the | is suddenly chested in 
descent, when the wheels drop from 
a projection to the general surface 
of the roadway, or as the wheels 
are as suddenly raised by such a 
projection. In a vehicle not fitted 
with springs the whole weight of 
load and vehicle has to be raised 
through the height of every obstacle 
in its path on an irregular road, 
and if the vehicle be travelling at 
only 4ft. or 5ft. per second, the 
raising of the whole is effected so 
suddenly that the work of over- 
coming its inertia and lifting it, 
riously tries the material of the 
heels and axle, and adds very 
materially to the work of pulling 
the load. If, however, the vehicle 
be fitted with springs the work of 
suddenly lifting the whole load and vehicle is reduced to 
that of lifting the wheels and axle and deflecting the 
springs through a certain range, the latter being only 
equal to that of raising the weight necessary to produce 
such an increase of deflection. This work is absorbed 
by the springs, and is, in some cases, partially given out 
as useful work—as, for instance, when the obstruction is 
only momentary, as in prone over a fixed stone—in the 
descent of the wheels through the miniature gradient on 
the opposite side of the obstruction. This latter also 
obtains with the springless vehicle, as far as regards the 
descent of the weight and the slight forward impetus thus 
a to it, but the work of overcoming the inertia of the 
oad is wholly lost. Thus, with the springless vehicle 
the work added to that of traction in surmounting any 
obstacle ge d be taken as equal to that of overcoming the 
inertia of the load and lifting it, while, in the case of a 
vehicle fitted with springs, it is only bet gre to that of 
] 


momentarily carrying an addition of equal to that 
necessary to deflect the —— through the height to 
which, in the other case, the whole | has to be lifted. 


To meet these conditions, therefore, it is necessary that 





ings should, if possible, be uniformly flexible through- 
dat tinis longth, sch haul AeAeck taragh senaithy eyeal 
for equal increments of load, so long as the load is 
wi se the _— of their ia a Sanne oe 
as the of a spring slightly increases if no’ y 
sareek: sad ina. f normally straight, with every 
addition of load, the deflection becomes respectively more 
or less with each similar increment of load; no plate 
spring can, therefore, be equally efficient under greatly 
varying vee hence it is of great importance, especially 
in railway ve icles, that the difference between the minimum 
and maximum loads should not be great, and that it should 
be accurately known and taken into consideration in the 
ones of the springs. 

e elastic strength of a spring is measurable by the 
Joad necessary to produce a given deflection within the 
limits of resilience of its integral parts; and on the other 
hand, its flexibility is measured by the range of deflection 
produced by a given load; while the strength of a spring 
is exp by the load it will carry without approaching 
fracture or the limits of stability of its material. When a 





spring the plates of which are properly tempered is loaded 
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beyond its elastic strength, it deflects through an abnormal 
range which generally indicates approaching rupture, or, 
if not actual rupture, such deformation as precludes its 


having exceeded its limit of elastic resistance; and this 
great increase of flexure must not be mistaken for increased 
elasticity. The absolute ore of a spring is thus not 
co-equal with its elastic strength 
terms expressing the relative dimensions and properties as 
to strength and flexibility of plate springs may be thus 
summed u 

The absolute strength varies inversely as the span, 
directly as the number and breadth of the plates, and as 
the square of their thickness; while the flexibility varies 
as the cube of the inversely as the number and 
breadth of the plates, and inversely as the cube of their 
thickness. Thus the flexibility increases in a much higher 
ratio than that e ing reduction of strength with 
increase of span. "Taaet woidiens will be seen at a glance 
e in an algebraical form as follows, some of the 
formule being quoted from Mr. D. K. Clark’s work on 
“ Railway Machinery :”— 





| the past few months 
| such was the case. f 
| obtained without extension or compression, or both, of the 
return to its original form, the strain on its material | opposite sides of the 
| obtain with infinite thinness of plate ; and as the 

| sible elastic extension or compression of the mate of 
| which the plate is com i 
, and the relations of the | is patent that there exists a quickly reached su 


Let D = equal the deflection in sixteenths of an inch per 
ton load. 


S = the span of the spring in inches when loaded. 

b = the breadth of the spring plate in inches, con- 
sidered uniform, ; 

¢ = the thickness of plates in sixteenths of an inch. 


n == the number of plates, 


es W = the working strength of spring in tons, or safe 


Then _ nbet? 


~ 11358 
p — 166 8? 
n bt 

WwW 


a SSW iad a necessary to a given 


bee 
elastic flexure, span, and size of plates == 
n, == 5? 1°46 

: Dow * 

Plate springs, in almost all their applications, are liable 
to have their load suddenly applied, 
in which case the deflection will be, 
approximately, twice greater than 
when the load is gradually applied, 
or has been carried a short time, 
or sufficient time to allow of the 
spring adapting itself to the ioad 
after a series of oscillations. In 
other cases the load, or increment of 
load, is so suddenly applied as to 
become an impact force, in whieh 
case, supposing the spring to be 
without weight, and therefore with- 
out inertia, the deflection will be as 
if produced by a falling weight, and 
will be given by the formula 


2wH w\*, w 

Dx / be Sil. be aie 

He(E) ee: 
in which D = deflection in feet, 
r the static pressure in pounds 
which will produce a deflection of 
lft., w the weight in pounds of the 
falling body, and H the height in 
feet through which it falls. In the 
case of bearing springs, H may be 


obtained by the formula, H = ii ,0 


being the velocity of impact force, 
or of the jerk which the spring has 
to resist, and, supposing for this 
purpose that the pressure required 
to produce lft. deflection is propor- 
tional to that required to cn vol 
deflection. through small ranges— 
_ nbt® 
=a 

This increase of deflection under 
sudden application of load must be 
borne in mind in arriving at a 
decision as to the range of deflection, 
and in designing the parts support- 
ing and guiding the springs, and 
to prevent a spring getting away 
from its work Ly reason of its high 
velocity of recoil when the wheels 
suddenly drop from a higher toa 
lower es A it should be de- 
flected through a considerable range 
by its permanent load, the amount 
of such deflection varying with the 
nature and use of ‘the spring, and 
being for nger carriages, goods 
vans, &c., from 3in. to lin. 

The thickness of spring plates 
must be regulated by the Ege A 
long spring may have thick plates, 
but a short spring with the same 
flexure must have thin plates, the 
thickness being so proportioned to 
the span and deflection that the 
extension and compression of the 
upper and lower surfaces of the 

lates are not sufficient to reach the 
limits of elasticity of the steel. Some 
years since thick plate springs were 
tried on the Great Western and 
other railways; but experience 
proved—what theory properly ap- 
plied would have predicted—that 
thin plates were, for many reasons, 
superior, baa, we have heard 
it professionally stated within 
that it was not known why 
Inasmuch as flexure cannot be 


x 259,000. 





late bent, infinite flexure could only 


is limited to a small range, it 
ior limit 
to the thickness of a plate of a given length which is to be 
deflected through a given range, and that if this limit is 
exceeded, deflection through the same verge be 
attended with ent set or by fracture. us, with 
a given thickness and length of plate the range of elastic 
flexure is determined by the limit of elasticity of its 
material, and therefore the maximum economic ckness 
is similarly determined by the range of flexure and the 
limit of elasticity. The superior limit being thus found, 
the inferior limit will be determined by the assigned range 
of deflection, and by constructive limits as to number of 
plates or total depth of spring at centre. It has been 


constants 1° determined Mr. Clark from the 
eum Bite ed arcagth of epcings of twhiich he gives an account, 
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found by experience that for springs under 3}ft. to 4ft. in 
span, the thickness of the plates should not exceed from 
qin. in the smaller and in. to gin in the larger spans, 
while for springs above 34ft. and up to 5ft. and 6ft. span, 
plates are now rarely used of more than tin. in thickness, 
with, in the larger spans, one or two Sr top plates. 
Except for light carri and similar vehicles the two, and 
in heavy vehicles and locomotives three, upper plates 
should be of nearly the same length, and the upper one of 
slightly increased thickness, the length of the lower plates 
decreasing by such steps that the spring may as nearly as 
possible deflect equally at every part throughout its ‘oe ~ 
except a few inches at the central fixed part or butt. e 
amount of deflection varies with the different applications 
of springs. In locomotive engines the flexure for the 
driving and trailing wheel springs ranges between jin. 
and lin. and for the leading wheels not more than }in. per 
ton of load, or even less, more especially when the springs 
are placed within the wheels, Passenger carriage sprin 
varying in length from 4ft. to 6ft., deflect from l3in. to 
2sin. per ton of load, while the common deflection of horse- 
box springs is from l}in. to l}in. per ton. For S 
wagons a deflection per ton of load of from Zin. to fin. is 
sufficient. Springs lh been made with pieces of plate 
iron about jin. thick placed between each spring plate at 
the butt, thus keeping the spring plate apart for some 
distance from the centre. This, however, does not seem to 
be set practice ; the paint on the surfaces thus exposed 
in the space between each plate is rubbed off during the 
working of the engine by the contact of the plates toa 
distance much nearer the centre than when the engine is 
standing still or running at moderate speeds, and these 
interstices become seats of corrosion and wear. The plates 
cannot be “bedded” on each other too well, and paint is 
of little use between the rubbing surfaces; it is quickly 
rubbed off and out from between the plates, except at such 
inequalities as may exist whereat the plates do not quite 
touch, and here it may be of some service in keeping out 
water from such cavities; but the spring whose plates are 
best fitted together will last the longest. 








LITERATURE. 


Tramways, their Construction and Working. By J. E. Dowson 

and A. Dowson, A.A.LC.E. 8vo. London : E. and F. N, Spon. 
Tue title of this little book of sixty-three pages of large 
types with plenty of leads between it, is a big one, and one 
which would lead ordinary beings to imagine that under 
it they would find a very great deal of what is known on 
the subject. This belief would, very probably, be con- 
firmed if that part of the authors’ introduction were read 
wherein they state that they have personally visited Belgium, 
France, Holland, Italy, Spain, the three Presidencies— 





‘Bengal, Bombay,and Madras—of India; and “have reseived 


much useful information from other parts of the world, 
especially from the United States of America.” The 
authors also say that “the general information which has 
been published up to the present time is of the most 
meagre description.” The hopes raised by these prelimi- 
nary remarks will, however, be quickly dispelled as the 
reader turns over Messrs. Dowson’s pages, although they 
“have made it a study to remedy a they believe to be 
a want, by collecting and classifying reliable information 
and statistics.” The reader is also informed that for con- 
venience the subject is treated under five heads, namely, 
“(1) Construction and Equipment ; (2) Working Expenses 
and Maintenance ; (3) Mechanical Motive Power; (4) 
Working of Traffic, Checking Receipts, &c., and (5) Con- 
cluding Remarks ;” but, after having looked through the 
book, he will be forced tothe conclusion that the authors have 
travelled with their eyes shut, or that after penning all 
this in the way of introduction, they have decided to keep 
the great pile of information, culled from all these foreign 
and home sources, to themselves. 

Under the sub-head of “Permanent Way,” the 
authors state that the grooved rails, similar to those 
used in London, but with only one vertical flange, 
have been tried in the United States, but generally 
condemned, and that in place of these, rails with a wide 
fiat base with the head on side are preferred, as giving 
a better tramway for ordinary vehicles. These rails 
may be better in this respect so long as the common 
vehicles need only to follow the track, but as the head of 
the rail stands up above the general surface of the road, 
the difficulty of getting a heavily-loaded vehicle from 
between the rails must render them a source of great 
annoyance, to say nothing of the accidents they must 
cause by serious strains at such times visited upon the 
wheels and vehicle. Although the authors say that 
“grooved rails add to the difficulty of preserving the 
gauge,” a statement which seems the reverse of the fact, 
and ef which the authors do not give any proof, they 
give it as their opinion that the grooved rails should be 
used in cities, but rolled of steel or of greater thickness, so 
as to allow for more wear and to secure a deeper groove. 
But it must be remembered, that even with the ordinary 
depth of rail the groove increases, epecially at curves, to 
such a width as to be unsafe for light vehicles, the wheels 
of which become jammed therein ‘before or by the time 
that the head is worn down. 

The statement that an elastic permanent way is un- 
necessary for street tramways -is no doubt true, but the 
remark as to rapid decay of wood sleepers does not 
appear to be supported by London experience. At page 
12 we have the cast iron sleepers with which the authors 

roposed to replace all others, but the illustration is so 
insufficient, that it is impossible to tell whether the mode 
of fastening the rails affords the very much needed facility 
of tightening from the roadway without removing the 
paving setts, or other materials in contact with the rails; 
xpparently, however, it does not. Inventors will do great 
service to many tramway companies if they can supply 
such a fastening, for the breaking up of the roadway for 
the purpose of re-tightening the rails is one of the most 
serious items in connection with the maintenance of the 
permanent way. Our authors say not a word of the 
various forms of rails and permanent way in use in 


by decomposing it wit 





France, Belgium, Holland, and other of the countries 
they —— nor of the methods they usually pursued in 
la: t 


gf Pasa of tramways is disposed of in three 
The chapter on mechanical motive power is more than 
half supplied by quotation from the writings of Mr. 
Leonard J. Todd, who has done so much to place steam on 
tramways, and whose designs have been placed before our 
readers by description and illustration on several occasions. 
The chapter on “Working of Traffic, Checking Receipts, 
&c.,” contains little that is new, and the concluding remarks 
are largely made up from Captain Tyler’s Report. Alto- 

ther, this little work must be considered disappointing. 
To those newly approaching the subjects it pretends to 
deal with, it will only give little more than superficial in- 
formation, and to those at all versed in tramwa — 
ing it is of no assistance at all, If the accessible informa- 
tion was “most meagre” before this book appeared, it 
certainly is so now, as far as Messrs. Dowson’s work is 
concerned. To have made the remark quoted, they must 
have known little of what has been written on the subject 
both in England and in France. It is right to add that 
Messrs. Spon’s part of the work is well done. 
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THE CHEMICAL SOCIETY. 
Professor ABEL, F.R.S., President, in the Chair, 
Thursday, 16th November, 1876. 

Arter the names of the visitors had been announced, and the 
minutes of the previous meeting read and confirmed, the names of 
Messrs, Edward Horatio Walker Sweete, and Channell Law, were 
read 7g the third time; they were then balloted for and duly 
elec 

The first paper, ‘‘On Barwood,” by the late Professor Anderson, 
was then read by the secretary. On extracting barwood successively 
with ether and with alcohol, and evaporating the solution, a crys- 
talline compound, baphnin C2, Heo Os is obtained, together with 
amorphous substances of a red colour. When baphnin in alcoholic 
solution is treated with lead acetate, a white precipitate of lead 
baphate is obtained, together with baphinitin, C., H2s Oc, which 
remains in solution ; a similar decomposition takes place on sub- 
mitting baphnin to the action of a solution of potassic hydrate. 
Baphiec acid, C2, H22 Oj, may be obtained from the lead precipitate 

b sulphuretted hydrogen. The author also 
d another 1, + eee C2; Hag O,, which, by the 
action of bromine, ielded a tribromo-derivative C2, He; Brs Os. 

The President, having thanked Dr. E. J. Mills for communi- 
eating this paper to the Society, Dr. C. R. A. Wright gavea 
short abstract of Part I. of his memoir on “The Alkaloids of the 
Aconites ; on the Crystallisable Alkaloids contained in Aconitum 
Napellus,” After referring to his preliminary notice on the subject 
ae account of the pseudaconitine, Cx Hi NOn, the 
uncrystallisable alkaloid of A ferox, which, however, yields well 
defined crystallisable salts, he stated that very different results 
were obtained with A napellus. In one batch of 1 ewt, of roots 
which were worked up, two alkaloids were found, one of which, 
existing in comparatively small quantity, readily crystallised from 
ether, whilst the other did not; the latter, however, yielded 
crystalline salts which have a bitter taste, but do not produce the 
peculiar prickling of the tongue so characteristic of aconite roots, 
This base, which is comparatively inert, may be called picraconitine, 
Cu Hy; NOw. The crystalline base aconitine, Cy Hy NOiw, which 
possesses high physiological activity, can only be obtained pure 
after repeated crystallisation, first in the free state, and then as a 
salt, finally liberating the base by ammonia or an alkaline car- 
bonate. In a second quantity of 2 cwt. of the roots worked up to 
a condensed extract by Messrs, Hopkins and Williams, according to 
Duquesnel’s process, only one crystallisable alkaloid, aconitine, was 
found, The hydrochloride, anon ape and gold salt of this 
base, all of which are crystalline, were prepared and carefully 
examined, 

The President thanked the author for this communication on a 
subject so important, both from a chemical and medical point of 
view, and hoped he would soon be able to lay before them the 
results of his experiments on the change produced on the alkaloid 
by various re-agents. 

Mr. David Howard remarked that it was a point of peculiar 
interest to ascertain how far the difference in the alkaloids was 
due either to diversity of species or to diversity of growth, occa- 
sioned by difference of climate or soil. 

Mr. W. N. Hartley, Mr. C. E. Groves, and Mr. W. H. Perkin 
called the attention of the members to marked differences pro- 
duced in plants from circumstances of climate, soil, season of 
collecting, &c., which had come within their own personal 
experience. 

Mr. J. Williams said he had every reason to believe that the 
different batches of aconite roots employed had grown wild in 
Switzerland, and were even from the same bale. He was of 
opinion that the different results obtained were due to alterations 
in the process. In the first extraction a stronger acid was used ; 
it was heated for a longer time, and having been made much more 
dilute, had to be concentrated more; it was not improbable that 
the picraconitine was really an alterative product of the aconitine. 

Dr. Wright replied that he had at first been inclined to believe 
that picraconitine was an alterative product formed by the action 
of hydrochloric acid on the aconitine; but Mr. Groves, of Wey- 
mouth, on extracting different samples of the roots by the same 
process, had in cne instance obtained picraconitine, whilst ia 
others it was not found. It would be interesting to ascertain if 
any alkaloid could be obtained from the mark; it was possible that 
the aconitine existed in the extract in the form of a compound 
similar to a glucoside, 








The ag Fe was by Mr. G. 8. Johnson, “On Potassium Tri- 
iodide.” was obtained by dissolving iodine to saturation in 
an aqueous or alcoholic saturated solution of um iodide, and 
evaporating slowly over sulphuric acid. At first potassium iodide 
was deposited in cubes coloured byffree iodine, but these, after some 
days, were succeeded by lustrous prismatic crystals of the tri- 
jodide KI;, resembling iodine in appearance. It is very deli- 
quescent, and is decomposed by water with liberation of iodine, 
but may be ised from alcohol. Two fine specimens of the 
crystals were exhibited. 

The last communication was ‘‘On the Coal Gas of the Metro- 
polis,” by Mr. T. 8. D. yoy, = The gases examined were 
those of the Imperial, five of the Chartered collected at different 
stations, and the cannel Paes sg to the Houses of Parliament, 

during the y, 1876, 


all month of The illuminating power was 
taken and the gases carefully analysed, determinations being made 
of the carbonic anh le, oxygen, ni marsh gas, carbonic 
oxide, and the hy absorbed sulphuric anhydride 
From a comparison of the results with those obtained by Dr. 
Frankland in 1851—twenty-five rs ago—the author is of 
opinion that the gas now delivered in London is no better than it 


was then, and that the increase in illuminating power announced 
from the various testing stations is to be attributed to improve- 
ments in the test burner, a comparison of the present referees’ test 
burner with that used prior to 1860 showing a difference of more 
than three candles. 

Dr. Franklin remarked that it seemed rather a melancholy fact 
that although Parliament had spent much time and trouble on the 
matter, had raised the stan from 14 to 16 candles, yet the 

was sul tially the same as in 1851, and we were actually no 
tter off now than we were then. 

Mr. W. Valentine said most of the photometric observations had 
been made in the morning or in the afternoon, when the gas was 
perhaps not so good as it was in the evening, the time when the 
Act of Parliament provides that it should come up to the standard 
of 16 candles. Some at all events of the percentage of hydro- 
carbons was due to naphthalene, and not to olefines or benzene ; 
this was a source of great inconvenience, by causing obstruction in 
the service pipes, &c. 

Inreply toa question by Mr. Vernon Harcourt, Dr. Frankland said 
in his experiments he had found that fora given quantity of hydro- 
carbon vapours, diluted with a mixture of marsh gasand hydrogen, 
the illuminating power was sensibly the same whether the diluent 
contained 60,25 or only 15 per cent. of marsh gas, from which he 
concluded that marsh gas was as much without illuminating 
power as hydrogen. There could be no doubt that benzene gave a 
very much higher illuminating — than hydrocarbons of the Cn 
Hen or Cn Hen + 2 series, but he could not understand Berthelot’s 
statement that coal gas owed its illuminating power chiefly to 
benzene: although that might be true of the Paris gas, it certainly 
was not of Se Lenton gas. He might state that all the gases 
mentioned in his report in 1851 were collected in the day time, 
and the photometric power determined in the day ; on reference to 
Mr. Humpidge’s results, it would be seen that one of his determina- 
tions made at 9.30 a.m. came fully up to the standard, as it was 
163. He theught the most important point in the paper was that 
it showed that the apparent increase in illuminating power was 
really due to the improvement of the test burner, which with the 
same gas gave a light of 16 candles intead of 13, as the old one 


did. 

Mr. Wills said his experience did not bear out the statement 
that the gas was no better now than it was twenty-five years ago, 
he was in the habit of examining the gas made by several of the 
large companies ; they now supplied a gas a to the standard of 
16 candles instead of 12 candles as in 1851. Of this increase only 
2 candles was due to improvement in the burner, and not 
3 candles, as stated by Mr. Humpidge, leaving a clear gain of 
2 candles. 

The President, after some remarks on the gas manufactured at 
Woolwich by the Government, adjourned the meeting until Thurs- 
day, 7th December, when the following ea ill be read :— 
(1) “‘ Analysis of a Species of Erythrophyll,” by Professor Church, 
(2) **On Fhenylene iamine,” by Dr. Otto Witt. (3) “On 
Calcium Sulphate,” by Mr. Hannay. 








SourH KENsINGTON MusruM.—Visitors during the week ending 
Nov. 25th:—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., Museum, 10,123 ; mercantile marine, building 
materials, and other collections, 1585. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1548; 
mercantile marine, building materials, and other collections, 339. 
Total, 13,595. Average of corresponding week in former years, 
11,412. Total from the opening of the Museum, 15,857,828, 

THE Russian correspondent of the Standard states that the 
neighbourhood of the naphtha springs of Bakou has suggested the 
idea of using mineral oil as fuel for the Russian flotilla stationed 
in the Caspian. It is more than a year since the first experiments 
were tried, anda steamer, a schooner, and a gunboat are already 
heated by this means, The result has proved so satisfactory that 
the boilers of four other vessels are being altered to adapt them to 
the new system; and, for the future, naphtha will probably be more 
extensively used by vessels in the south of Russia, 


THE PREPARATION oF Saticyiic Actp.—Cahours obtained 
salicylic acid in 1844, from methyl-salicylate, or oil of winter- 
green, gaultheria procumbens. Professors Kolbe and Lautermann 
in 1860 brought out their method of obtaining the acid from 
carbolic acid; but it was not until within the last year that 
Kolbe discovered its peculiar preserving and disinfecting pro- 

ies, The manner of obtaining the acid from carbolic acid is 
as follows: The saturating capacity of a carbolic and also that 
of a soda lye is determined, and both are then mixed according 
to equivalents, so as to form sodic carbolate. The solution thus 
obtained is carefully evapcrated to dryness, taking care that the 
dry mass sticking to the bottom of the vessel is constantly re- 
moved by scrapers, and that the mass itself is also constantly 
crushed, with a pestle or other tool, to facilitate its drying out, 
until at length the carbolate remains as a perfectly dry powder of a 
rose-red tint. Excess of carbolic acid gives always an inferior 
dark-looking residue, which, when it undergves the final —— 
of treatment with carbonic acid gas, gives far less salicylic acid 
than is in accordance with the amount of carbolate calculated 
in the mass. The dry carbolate is then either put into the 
retorts at once, or it may be kept for further treatment by putting 
it, while hot, into vessels which may be hermetically sealed. The 
fact that sodic carbolate is very hygroscopic explains the necessity 
for this manipulation. After the carbolate is put into the retorts, 
the contents are slowly heated to 212 deg. Fah., and when this 
temperature is reached, a slow current of perfectly dry carbonic 
acid gas is allowed tv enter the retort. The temperature is then 
slowly increased to 356 deg. Fah. and may, towards the end of the 
pyran reach to 428 deg. to 482deg. Fah. About an hour after 
the beginning of the operation, carbolic acid will begin to distil, 
and the process may be considered finished, if, at the latter men- 
tioned temperature, no more carbolic acid distils. It will be found 
that the distilled carbolic acid amounts to just ono half of the 
original quantity employed. The residue in the retort is basic 
salicylate of soda, which is dissolved, and which, on acidifying with 
an acid, yields a brownish coloured crystalline precipitate of salicylic 
acid. With regard to the purifying of the crude acid as obtained 
by the process given above, Rautert’s method is usually employed ; 
it is as follows: The crude acid is placed in a retort and strongly 
heated to 338 deg. Fah , when a current of steam at like tempera- 
ture is injected into the retort. In the presence of the superheated 


steam, the acid distils at once; and after a short time, nothing 
remains in the retort but a trace of a black resinous mass, The 
apparatus must be arranged in such a manner that the neck of the 
retort may be kept free from crystals, as, for instance, 
inserted movable wire.—Scientijic American, 
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RAILWAY MATTERS, 


A NEw railroad bridge on the Cincinnati Southern Railroad, over 
the Kentu river, will be the highest railroad in the 
world, being 285ft. above the water, its length will be 1125ft. 

THE contractors have succeeded in completing the boring of the 
Severn Bridge Railway Tunnel near Lydney: ‘Che work, it will be 
remembered, was commenced at both ends of the tunnel; and a 


few days since the parties working in opposite directions met and | 


completed the operations. 


Tue Ravenglass and Eskdale Railway has been passed by the 
Board of Trade inspectors, and was opened for passenger traffic on 
the 20th ult. The railway is constructed upon a gauge of 3ft. 
only ; the line commen at the Ravenglass station of the Fur- 
ness Railway, and terminating at the village of Boot, in Eskdale. 
There are six stations along line, viz., Ravenglass, Muncaster, 
Irton-road, Eskdale Green, Beckfoot, and Boot. 

At a meeting of the General Tramways Committee of the Salford 
Town il, a contract was entered into for the construction of 
the proposed tramways through the borough. The lines have 
alseoie tine leased, and the work of construction will be at once 
proceeded with, the expectation —e that it will be completed 
about the close of next spring. The scheme contemplates, in pur- 
suance of the powers conferred upon the corporation by the Tram- 
ways and Improvement Act of last year, the laying of a single line 
of rails about one and one-third miles in length, and a double line 
about two miles. 


Herr Krupp has lately patented a most ingenious mode of 
manufacturing car wheels, A skelp is first formed on a long flat 
. plate of iron, with a central rib above and co mding groove 

ooo and wide at each end. One end is secured to a rotating 
mandril and is coiled on itself, forming the hub; the coiling 
continued, the narrow portion of the skelp is wound on ii ‘ 
forming the web; the collin g of the outer wider end forms the rim. 
The blank thus formed is placed in the furnace, heated to a weld- 
ing heat, and welded under pressure into a homogeneous mass of 
the proper shape, forming the completed wheel. Apart from the 
facility of manufacture, this invention results in the production of 
an article of very superior merit, as the fibres of the iron are all 
arranged parallel to the periphery instead of tangential or radial, 
as in wheels constructed by processes hitherto pursued. 


** On the 1st of December,” says the Railway Age, ‘‘ there will 
be sold by auction, on the Centennial Exposition grounds at Phila- 
delphia, all the buildings owned by the Centennial Board, including 
the main building, agricultural pope | carriage annexe, art 
annexe, judges’ hall, and a number of s structures. Here will 
be an excellent opportunity for some of our railroad companies to 

rovide themselves with dept buildings at moderate expense. For 
instance, the main building, which is 464ft. wide and 1880ft. in 
length, would cut up handsomely into say three good-sized station- 
houses, and would give the Pennsylvania and Chicago and Alton 
companies a handsome substitute for the fearful sheds at the inter- 
section of Madison and Canal-streets in this city, provide the 
Chicago and North-Western with a cover for their underground 
pens on Wells and Kinzie, and leave enough to more than cover 
the unsightly ruins of the Illinois Central depét on the lake shore. 
The framework being of iron it could be easily taken in pieces and 
transported, The building cost, exclusive of drainage, water-pipe, 

ame a painting, and decorating, 1,420,000 dols. It can 

oubtless be purchased for a fraction of that amount, and when the 
purchase price is again divided among several buyers it will be seen 
that it brings a handsome station building within the means of 
almost any industrious and hard-working railroad company. 


Tue following particulars of a colossal accident on an American 
railway will be read with interest, as the details of the accident 
are totally unlike anything met with in this country. The facts 
prove, first, that American couplings are not perfect; and secondly, 
that it is not prudent to run coal trains drawn by three engines, one 
at each end and one in the middle. The accident was the worst that 
occurred during the year in the United States, It happened on 
the evening of October 30, to a Centennial train on the Delaware, 
Lackawanna, and Western Railroad, at Lehigh Summit. The 

assenger train ae to take water, and on starting one engine 
semen detached. ter pa tye coupled to the second engine, 
another start was made, which resulted in breaking off the last 
two cars. The two engines and fifteen cars went back for the 
stray cars, but in coming up missed the comping. In ern out 
for the purpose of again attempting to couple, and when at about 
forty yards from the two detached cars, a coal train of __ 
three cars, drawn by three engines—the third one being in the 
centre of the train—came up, at a speed of fifteen miles an hour, 
and ran into the two detached cars and shot these forward into 
the rear of the fifteen cars. These two cars were, strange to say, 
but little damaged, and the rear cars of the fifteen, into which 
they were immediately plunged, also suffered little. But the 
fifth and six cars from the rear were literally knocked into kindling 
wood. The remainder of the passenger train, in front, was not 
much injured, and even the engine of the coal train which had 
caused the damage was very little broken up. Nine dead and 
twenty-three wounded were taken from the wreck, 


THE Midland Railway maintains its position at the head of all 
the lines conveying to London, and last month carried a larger 
tonnage than ever. The position of the various companies will be 
seen from the quantities carried by each of the lines running direct 


to London during the last three months :— 
Tons, Aug. Tons, Sept. Tona, Oct. 

Midland .. ee oe oe +. 114,754 146, 152,934 
London and North-Western +» 111,919 115,181 124,761 
Great Northern eo oe «+ 75,985 75,725 99,819 
Great Western .. ee eo ++ 67,980 77,505 81,686 
Great Eastern .. *e ee + 55,520 b, 55,796 
London and South-Western oe " 3,513 2,374 
Otter lis 6. eee oe 1,191 8,054 

Total .. .. «se e+ 879,154 488,885 520,424 


From the above figures it will be seen that the greatest increase 
has been by the Great Northern, which takes the greater part of its 
supplies from South Yorkshire, and so has not only benefit. d itself, 
but the Manchester, Sheffield, and Lincolnshire as well, which 
puts the coal on to the former at Doncaster. From thirteen of 
the principal collieries no less than 130,000 tons of coal were for- 
warded to London — October, nearly one-fourth of all the 
coal taken by the various lines of railway. From Clay Crossalone 
they have been despatching 1000 tonsa day, and from Langley 
Mil and Tibshelf about the same quantity. The London and 
North-Western has taken its largest supplies from Podmore Hall, 
the Wigan Coal and Iron Company’s pits, Cannock Chase, Ri 
and Cla; 
during 


Cross, The tonnage carried by the various railways 
e first ten months of the present and the past year was :— 


Tons, 1875. Tons, 1876. 

Midland .. oe oe o ory «+ 1,850,381 1,281,303 
London and North-Western., oe «+ 861,634 940,992 
Great Northern.. ee oe oe e 789,495 802,302 
Great Western .. oe oe ee a 69: 648,641 
west Mastern .. .. . co co S&t,020 519,260 
London and South-Western .. ee oo 24,343 483 
Other lines oe eo oo oe ee 16,307 19,481 
Total .. oe parsicy obi +» 4,053,872 4,245,412 


The decline by the Midland was —— strike d the 
summer, when several of the largest collieries were closed, and the 
Great Northern suffered to some extent from a similar cause, so 
that taken altogether the returns may be said to be satisfactory. 
The Great Western never carried anyt like the tonnage it did 
— the present year, the increase of 184,949 tons as before 
stated, being due to the de state of the iron trade in South 
Wales, and also to strikes in other mining districts, 


NOTES AND MEMORANDA. 


' ‘DHIRTY-SEVEN pipe companies own an aggregate of 2081} miles 
of iron pipe used in conveying oil in the oil 2s of Pennsylvania, 
Seven miles are of Gin. pipe, and six miles of 4in.; the remainder 
being of either 2in. or 3in. One company has 380miles, two others 

300 each, another 136, another 128, and so on. ‘This isa method 

of cheap transportation with which railroads cannot well compete. 

A cuntous phenomenon has been described to the Belgian 
Academy by A sheet of thin vulcanised rubber, 
stretched to about six times its normal size, is rabbed with a cloth 
until it will attract light bodies, If now it be allowed to contract, 
| the electrical attraction will diminish as the sheet becomes smaller, 
| until it entirely disappears, when the rubber has resumed its ordi- 
nary size. That the olectric state is dependent to a certain extent 
on the molecular arrangement of the rubber, or sulphur, would 
appear to be evident ; but the phenomenon deserves the attention 
of physicists. 

THE Berlin Gesellschaft fur Anilin Fabrication has lately 
pene in the market a substance having the name aurantia, 
which is distinguished by the property of colo silk and woollen 
a magnificent orange. The substance ap owever, to exert 
an unpleasant irritation upon the skin of the workmen, which in 
certain cases is declarei to be dangerous, The makers, on the 
other hand, claim that the value of the new colour is so great as to 
make this unpleasant feature quite subordinate, and they instance, 
furthermore, a number of colouring substances in general use 
among dyers that produce even more di able effects upon the 








workmen, 
EXPERIMENTS have beea recently made at Trieste for the purpose 
of determining how far different coloured lights penetrate darkness. 


The result of the experiments are as follows :— Six lanterns, 
with carefully selec glasa of different colours, and furnished 
with wicks and oils of the same quality, were lighted on a beach, 
and observations were made by a party in a boat. Ata distance of 
half a league the light blue lantern was invisible. At the same 
dpmense te dark blue lantern was scarcely visible. Tie white 
lantern was seen at the greatest distance of them all. The red 
lantern was seen at the second, and the green lantern was seen at 
the third greatest distance. White, red, and green lights have the 
greatest power of penetrating darkness. Red and green lights are 

ticularly recommended for lighthouses and for signals. There 
is about a nm light a peculiarity which is this—that at a short 
distance ie bagien to look blue, and often deceives persons, For 
this reason, the mig gro gc suggest that, as a signal, a green 
light ‘should never used except in conjunction with red and 
white lights, . 

Mr. GeorcE A. FAIRCHILD, of the United States Coast Survey, 
is engaged in a transcontinental tri tion. The object of this 
survey is to determine the length of the thirty-ninth parallel from 
the Atlantic to the Pacific coast, and which will connect the sur- 
veys of the two coast lines. It will also furnish additional data for 
determining the shape of the earth’s surface, and then all these 
triangulation points will give accurate data for the surveys of the 
different States. This will be the longest triangulation, we 
believe, ever made in any country, the distance being some three 
thousand miles. Eleven measurements of degrees, for the deter- 
mination of the curvature of the earth’s surface, have been made 
by other countries, of which nine only belong to the present 
century, The present triangulation across the continent was com- 
menced sev years ago. On the Atlantic coast the starting 

int was on the Chesapeake, and the triangulation is completed to 
eset’ Ferry, and from the latter point a special reconnoissance 
has been made to the Ohio river, striking it on the thirty-ninth 
parallel. Coming east from the Pacific coast, Professor Davidson, 
of the Coast Survey, is in charge of the triangulation from a point 
above San Francisco to the Sierra Nevada. Some three or four 
years ago the survey was started at St. Louis, working both ways 
to join the work from the east and west. 

A WELL-TIMED article by Major Maitland in the current number 
of the “Proceedings of the Royal Artillery Institution” on the 
80-ton gun, enables us to compare its performances directly with 
those of the Italian 100-ton gun, The latter is of course the more 

werful weapon, as the following table will show, typical rounds 

ing sel in each case. 
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These results have been achieved in both cases without any strain- 
ing of the metal of the guns, which has not been subjected to any 
abnormal pressures, The maximum pressures in the two rounds 
quoted were only 21°8 and 19°9 foot-tons respectively, 

THE correspondence between the hypothetical element eka- 


841 2000 1500 
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81,200 | 589 
| 





aluminum, ined by the Russian chemist Mendeljeef, and the 
real element um yore 4 discovered by M. Lecoq de Boisbau- 
dran, is so remarkable that the attention o European scientists is 


now —— closely devoted to its examination. In 1869, Mendeljeef 
published a memoir, which attracted little notice at the time, but 
which announced as a law that “‘that the properties of simple 
bodies, the constitution of their combinations, as well as the pro- 
perties of the latter, are periodic functions of the atomic weights of 
the elements.” At the present time, M, Lecoq de Boisbaudran has 
succeeded in preparing 7°5 grains of gallium. In a liquid state, 
gallium, the fusing point of which appears definitely to be 86°27 
deg. Fah., is of a fine silver whiteness; but on crystallising, it 
takes a very marked bluish tint, and its brilliancy notably 
diminishes. By suitable cooling of the melted material, isolated 
crystals are cbtained, in octahedral shape, and these M. de 
Boisbaudran is now m ing. As re; density, which is the 
im) ¢ point to be noted, M. de Boisbaudran says: ‘‘ In May, 
1876, I gs po to measure the density of gallium by a specimen 

ighing 0°92 grain. I obtained 4°7 at 59 deg. Fah., and rela- 
tively to water at the same temperature. e mean of the 
densities of aluminum and of indium being 4°8 to 5'1, the specific 
gravity provisionally found for gallium appeared to accord quite well 
with the theory groves. the metal between indium and aluminum. 

tions lished 


a ep 
ly which appears to correspond wi lum, show 
re number 5°9, Gallium, crystallised under water, sometimes 


e 
decrepitates on heating. Perhaps my first metal contained bubbles 
filled with air or water. To eliminate this possibility of error, I 
heated the eed Bey and solidified it in a atmosphere, 
Then I obtained higher densities, bi Spr gy ‘5 to 6°2, the 
weight of the pieces tested being some tenths of a grain. Finally, 
I combined six aggregating 8°7 grains.” The mean of 
two different experiments gave (1) 0°5935; (2) 0°5956. ‘“‘It is 
hardly neceasary to insist,” adds the author, ‘‘ upon the extreme 
importance which attaches to the confirmation of the views of 
M. Mendeljeef concerning the density of the new element.” Accord- 
ing to the Scientific American, this, however, is by no means all. 
Seven years ago, M. Mendeljeef said “ eka-aluminum will have an 
oxide of the form E1,0;.” e oxide of gallium is GazOz “ It will 
be almost fixed, and will melt at a very low temperature.” This 
answers exactly to gallium, which melts at 86 deg. He said, 
further, that the future element, volatile and its place 
between indium and aluminum, would be discovered by spectral 


analysis, and so gallium was discovered, 





MISCELLANEA. 


WE understand that the Powells Duffryn Coal Company are 
about tosink a new pit at Lower Duffryn, tenders forthe sinking 
of the shaft having already been sent in, 

WE understand that the whole of the iron and steel works lately 
the property of Messrs, G. and J. Brown and Co., Rotherham, 
have been purchased by Mr. David Harrison, of Wakefield. 


ADMIRAL Sir THomas Symonps, the naval commander-in-chief 
at Devonport, has, in reporting upon a system of coast defence, 
strongly advocated the adoption of the vy | Islands as a naval 
station, and the question thus raised is now being fully inquired 
into. 

Tue Belgian Government have deputed Captain Mersch, of the 
Engineers, to be present at the experiments which Mr. Whitehead 
will make shortly at Fiume with compressed air torpedoes, It is 
thought that Mr. Whitehead’s invention can be utilised for the 
defence of Antwerp. 


GREAT improvements are now in course of being made on the 
Carron Ironworks, the oldest and most f: in Scotland. The 
shops are being reconstructed on a modern model and on a much 
larger scale, and the most approved machinery will be introduced. 
It is stated that these improvements will cost in the aggregate 
close on £100,000, 

THE Bulletin of the American Iron and Steel Association says : 
—“The much-talked about petroleum pipe line from the oil 
regions of Pennsylvania to the seaboard is an exploded chimera. 
The scheme has entirely fallen through, and the principal pro- 
jector has rarrowly escaped going to gaol.” 


EXPERIMENTS were carried on at Shoeburyness on Wednesday 
with automatic gas checks fired from the 38 ton gun. Six rounds 
were fired for this purpose with Palliser 800 Ib. projectiles and 
battering charges of ‘‘ pebble” powder. Three gas checks designed 
by Captain Butler, United States Artillery, and three of the 
Royal Laboratory construction were under trial. 


NEW sewerage works for Arnold are to be commenced by the 
local authority. Mr, Frederick Jackson, of Nottingham, is the 
engineer responsible for the design, to carry out which an expendi- 
ture of between £6000 and £7000 will be necessary. Tho syatem 
will be in communication with the Leen Valley sewerage scheme. 


Mr. ©. W. Spurr, of Boston, U.S., has recently fitted up a 
passenger coach on the Fitchburg Railroad with his patent papered 
wood hangings. These hangings are formed of a very thin sheet 
of wood mounted on paper or cloth and-then applied to the wall 
and finished just as fine furniture is finished. Sheets 180 to the 
inch take as fine a finish as a thick plank. These hangings have 
been used for some time in houses, but their application to passen- 
ger cars is new, we believe. 


THROUGH the falling in of the roof of an old coal working an 
alarming subsidence of land has taken place in Kirkcaldy. The 
ground has given way to a depth of G6ft. across the leading 
thoroughfare, leaving the foundations of the houses exposed, and 
as the whole town is said to be built above exhausted mines, the 
inhabitants are uneasy. Familiarity with these subsidences is not 
likely, when they convert houses into tottering piles of masonry, 
to cause indifference as to their extent, though in some districts, 
such as Wilienhall, they are of almost unnoticed occurrence, and. 
even the railway bridges have to be built upon adjustable footings 
to allow for them. 


A DEPUTATION of the Ironstone Miners’ Association of Cleve- 
land had an interview with the Home Secretary on Wednesday on 
the question of blasting by gunpowder. The Cleveland Ironstone 
mines occupy an intermediate position between the metailiferous 
and coal mines, and generate a very small quantity of gas. The 
Cleveland ironstone miners were told that they would come 
under the Metalliferous Mines Bill, and consequently did not look 
into the clause in the Coal Miners’ Bill iguniiag that powder 
was to be used by cartridges. They wished to continue to use the 
powder loose, and they therefore asked for relief by a bill or 
pr art en Mr. Cross said he should give the matter his full con- 
sideration. 


An American exchange states thst Mr. Winans, the Baltimae 
millionaire, who accumulated an immense fortune in constructing 
railroads for the Russian Government, is building a novel organ at 
his country seat near Baltimore. Mr. Winans himself is an 
enthusiastic lover of the musical art. The instrument is a large 
church organ, which is to be located in an octagon-shaped building 
a short distance from Mr. Winans’ residence. The organ building 
and the residence are connected by a Morse telegraph. The organ 
building has three large windows with movable blinds, which can 
be adjusted by the performer so as to increase and diminish the 
power of the tones. The pipes are made to speak by the aid of 
steam power at a pressure three times the ordinary force of the 
wind. Pneumatic levers and electric connections are used to make 
the touch-light. 


REFERRING to the industrial crisis in Prussia, the Berliner Tag- 
blatt says that the association of manufacturers of woollen goods 
in the provinces of the Rhine and of Westphalia have addressed a 
petition to the Chancellor of the German Empire, in which they 
state that one of the great advantages which foreign manufac- 
turers possess is the difference which exists between their legisla- 
tion upon children’s labours and that which isin force in Germany. 
The petitioners assert that while in England, France, and Belgium 
the children of both sexes can be empleyed from the age of eight 
or nine, in Germany the lxbour of children between twelve and 
fourteen years of age is limited to six hoursa day, and for lads or 
girls seventeen years old the maximum is ten hours. Moreover the 
manufacturers are not allowed to have any work dove after half- 
past eight in the evening. They add that night work is rendered 
impossible in Germany ; whereas in the countries which compete 
with it the factories are kept going day and night without stoppage, 
the workmen coming on by shifts; and they produce, with the 
same amount of capital, and while paying far lower wages, much 
more than Germany can even with the most improved machinery. 
Lastly, the children who are set to work while very young acquire 
a mechanical dexterity, which, under the present system, the 
Germans can never possess, 


Our contemporary, La Houille, extracts the following article on 
nickel in New Caledonia from a paper published in that colony :— 
‘* Nickel has now so much importance in our colony, that we intend 
to give an article on it every month, so as to keep our fellow 
colonists informed of the value of their produce in the markets of 
Europe, and, in the second place, to give really true accounts of 
the quantities exported, the number and value of our mines, and 
the kind of people we are. After doubting for a long time the 
reality of discoveries made near the end of 1874 at Mont d’Or, 
about eighteen and a-half miles from Noumea, our people at length 
began to explore for nickel with great zeal and activity. The 
presence of ore was proved at a large number of places in our 
island, and people began to believe that mines might be opened 
anywhere and everywhere, and that we were about to enter on a 

riod of unlimited production. Fears were entertained of a 
deficiency of ships to take the ore away, and it was imagined that 
Europe and America together would hardly consume 
going to be raised. But these dreams and exaggerations were soon 
over, and the present position of affairs is that the tctal amount 
exported in the course of the past fourteen months—i.¢,, from the 
date of the earliest extraction to the present day—is 2000 tons. 
The Boa Kaine sends away from Canada to Germany every month 
about 125 tons; the Bel-Air mines at Ouaillon have raised 1200 
tons, of which 160 tons were sent to London at the beginning of 
1875. In April, 1876, 550 tons were shipped for Havre per the 








Buffon, and in May 430 tons by the Nouveau-Mondelli. The 
remaining mines, all told, including the Fatma mine, have not sent 
away more than an aggregate of 100 tons,” 
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THE WARSO?P LIGHT FORGING ITAMMER. 

Tuer application of steam power to smithwork has lately occu- 
pied much attention among tovlmakers, and the result has given 
a wide field of selection to the purchasers of such appliances. 
We illustrate a light forging hammer, which most unquestionably 
claims a place amovg the useful and handy tools which do the 
work of the striker at a great saving of time and money. It is 
now several months siuce the first of these hammers was set to 
work, and from tbat time it bas, we understand, 
worked continuously without a single repair, 
although frequently doing very rough work. The 
engraving represents a 55 lb. hammer with a 4in. 
cylinder. It will forge iron from 1}in. thick, or 
draw a l1}in. square steel bar downto jin. thick at 
one heat in a tifth of the time it would take by 
hand. The slide valve is balanced, and cuts off 
the steam so close to the piston as to allow of no 
loss in the passages, it also is automatic and quite 
independent of the steam cock. It can also be 
adjusted to any grade of expansion or give steam 
for the full stroke. The size of the piston 
varies from 3in. to 6in. The foot gear is for 
regulativg the amount of steam admitted to the 
‘machine, and thereby controlling the speed, and 
with it the force or weight of the blow may be 
reguiated. It enables the hammer tu be held up 
while work is being changed, and gives the power 
of striking single blows. When the foot is re- 
moved from the treadle the hammer stops. 
This hammer is suitable for forging bolts, spikes, 
keys, spindles, &c., for drawing vut files, knife 
blades, and scythe blades, for roughing out work, 
and fur stamping metal for hot dies. A special 
form of this tvol is made for planishing brass aud 
copper work. It may be attached to a post or 
column in the workshop, or if the work requires 
much clearance it may be fixed on the end of a 
beam or girder projecting from the wall. We may 
add that Messrs. Tangye Bros. and Rake, of 
Newcastle-on-Tyne, who manufacture the hammer, 
have worked it in some cases with compressed 
air. The internal arrangement of this hammer 
aod planisher is almost identical with that of 
the Warsop rock drill, of which it isa modification, 
an illustration of which appeare.l in the Excixrer, 
January 8th 1875, and therefore requires pu 
further description. 

Small hammers of various descriptions worked by springs, 
cams, strapa, &c., have lung been kuown, but we believe 
this is the tirst iustance in which the principles involved in the 
construction of a rock drill! have been applied in a machine 
intended to make or work light forgings. The compactness of 
the tool is a strong point in its favour. 








STEAM EXCAVATOR. 


MESSRS. ALEXANDER CHAPLIN AND CO., CRANSTON HILL ENGINE WORKS, GLASGOW, ENGINEERS. 
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STEAM EXCAVATOR. 

We illustrate above a “steam navvy,” recently constructed 
by Messrs. Chaplin and Co. The action of these excavating 
machines is too well understood to require much explanation at 
our hands, 

The frame is entirely of malleable iron, with angle irons 
welded at the corners, plated with ,°sin. plates, and weighing 
44 tons. Undern:ath the frame are two steel axles, each having 








four wheels, the outside duuble-flanged, and the iuside single- 
flanged, set so as to work on a railway of a gauge of 4ft. 8hin. 


The front part of the frame is supplemented by two wings, one | 


on either side, having screws, so as to give lateral stability to the 
machine when the digger is required to work at right angles to 


the line of rails. The motive power consists of a pair of Sin. ' Claughton replied, and a vote of thanks was passed to him, 











cylinders, with pinion and crank shaft, working into a large 
wheel on the barrel, which is grooved to receive the chain. 
Near the front end of the machine is a strong cast iron column, 
round which the jib, which is of malleable iron, is made to 
revolve through one-half of a circle. Twomen are required to 
work the machine—one having entire charge of the engine for 
hoisting and slewing, while the other man, who stands upon a little 
| platform, regulates the out-and-in motions of the digger. This 
man, by the use of a friction clutch and friction brake, has the 
entire control, pushing the digger out and in to the material 
which is being excavated. Simultaneously with the hoisting 
, action or shoving out, the bucket or spoon is drawn up by pitch 
chain wheels, and the bucket scrapes up the face of the bank, 
taking a cubic yard of material at every lift. Alongside of the 
| machine there must be accommodation rails for the wagons to 
come and receive the soil; and as soon as the bucket is filled, it 
is slewed round by the attendant at the engine, either to the one 
| side or the other, right over the empty wagons, and a trigger 
being drawn, the whole contents of the ‘bucket fall down into 
the wagon. At the time a wagon is being filled at one side of 
the machine, another may be got ready at the opposite side. 
This machine is of such a size that it will carry a cutting 
down to a depth of 20ft. while it is stationed on one level. 
| While coming up the bucket describes a curve, and therefore 
| does not rise perpendicularly to nearly the height mentioned. 
| But while, step by step, it works its way inward among the 
| soil, the support is taken from under the superincumbent earth, 
which thus falls down into the place excavated, to be gathered 
| up by the spoon and deposited in the wagons. It is calculated 
| that by the use of the machine, the labour of eighty men will 
be superseded. The machine we illustrate has been built for a 
limestone quarry near Edinburgh. 











THE LieBig MeMorIAL.—The sum of 140,000 marks having been 
collected for the Liebig memorial, tne committee have decided to 
| close the subscription lists, A discussion about the site of the 
| projected t has arisen between the rival committees of 
| Giessen and Munich, the former claiming the statue on the 
ground that from their university Liebig’s Sep first issued to the 
world, the latter because their capital was lately the scene of his 
labours. It has been decided that both towns shall have the same 

| memorial. which shall be cast in bronze, the sum collected sufficing 
to cover these double expenses. 


ENGINEERING Society, KinGc’s CoLLEGE.—A general meeting of 
this society was held on the 17th inst., at 4—p.m. Mr. Hurst was 
elected secretary, Mr. Disney having resigned through ill health, 
Mr. G. H. Claughton read a paper on ‘‘ Locomotives.” He first 
d+ scribed the boiler and fire-box, and mentioned some bad effects 
of overcrowding a boiler w.th tubes. He then proceedel to 

| describe the cylinders, link motion, and gereral construction, and 
| contrasted the efficiency of outside cylinders with that of inside 
cylinders. In conclusion, he gave a short sketch of the self-supply- 
ing tender in use on the London and North-Western Railway. 
A discussion followed in which several members took part, Mr 


| 
| 
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Dc, 1, 1876, THE ENGINEER 
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SIXTY-SIX INCH TURBINE, ROYAL GUNPOWDER FACTORY, WALTHAM ABBEY, ESSEX. 


MR. ARTHUR RIGG, FENCHURCH STREET, ENGINEER, 
(For description see pige 385.) 
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MULTITUBULAR BOILER. 


CONSTRUCTED BY MESSRS, ORMEROD, GRIERSON AND CO., MANCHESTER. 
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placed with 35 tubes, The remaining flue contains the grate, 
and is supported by two Galloway tubes. A combustion 
chamber at the back is strengthened by a third tube of the same 
kind. Access is had to the tubes at the back end, through a 


WE illustrate above a somewhat novel type of boiler, now 
being introduced by Messrs. Ormerod, Grierson, and Co., Man- 
chester. The drawing explains itself. We have here a short 
boiler of the Lancashire type, with one flue removed and re- 


man-hole closed with a fire-brick block. The apparent defect of 
the boiler is that the"grate surface is small. But it will be seen 
that this is not really the case. A Lancashire boiler of the same 
diameter would have two grates of the same dimensions, but 
then it would be nearly twice as long. The boiler we illustrate 
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| is very well adapted for confined situations, and cannot fail to 
| prove economical and efficient. It requires no brickwork setting, 
| the products of combustion being led off to a flue by a hood or 
smoke box of wrought iron, as shown. The whole arrangement 
has a good deal to recommend it to the notice of manufacturers, . 
who have little room to spare fur steam boilers, 











GUNNERY EXPERIMENTS.—Several members of the Siege Gun 
| Committee, including Colonel Goodenough, R.A, Major Alder- 
son, R.A., Major Hutchinson, R.A, Captain Sale, R.E., &e., 
attended at Shoeburyness on Tuesday, for the purpose of wit- 
nessing some experiments with the 7in. breech-loading si ge gun, 
with a view to testing its suitability for siege purposes. This gun, 
which is one of the Armstrong pattern, polygrooved, weighs 
| 72 ewt , and throws a 98 lb. shell with a 101b. charge. The prin- 
| cipal novelty about the cariiage is that it is fitted with screw 
brakes for the purpose of checking the recoil. The firing took 
place from a gun pit close to the military road, and the object 
aimed at was an old earthwork situated on the marshes about 900 
yards in its front. Altogether fifteen rounds were fired from the 
gun, common shell being the projectile used. Asa proof of the 
accuracy of the weapon ten shells penetrated the target, inflicting 
an immense amount of damage. One of them which struck the 
magazine carried away the whole of the roof, cutting clean 
through the wooden baulks supporting the . The gun, if 
P in a commanding position, would prove, acoording to the 
Standard, the most formidable weapon we have for field purposes. 
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Dec. 1, 1876. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





COTTON POWDER. 

S1r,—In your lasi issue you give sufficient prominence to the 
experiments with cotton powder at Eastbourne to warrant some 
farther light being thrown on the subject. This I can do, from 
what Mr. Mackie told me on the morning of the experiments, and 
particularly from my intimate knowledge of both gun-cotton and 
cotton powder. It is admitted that some 39 per cent. more cotton 
powder could be rammed into the 350-pounder shell which produced 
such startling effect ; this is owing to the greater density of the 
cotton powder, viz , 1°50 as compared with density 1°00 of dry gun- 
cotton ; but this, right or wrong, was considered fair play. On the 
other hand, this extra quantity cannot by itself account for the 
difference in the result, unless we admit that the increased quantity 
under the same bulk produces effects increasing in a higher ratio 
than simple proportion. This I have founl to be the case. The 
dynamical strength of cotton powder computed from thermo- 
chemical theories, and compared with that of gan-cotton, also shows 
that the former is stronger than the latter, weight for weight, viz., 
as 3 to 2; in fact, cotton powder is equivalent to dynamite, and has 
often beaten it in practical operation. No one more than Mr. 
Mackie or myself recognises the important services rendered by 
Professor Abel to theindustry of gun-cotton. The idea of dividing the 
fibre proved a great success, inasmuch as it allows a greater density 
of the charge, and the introduction of the poachers for purifying 
the pulp was a great step in establishing the security of the product; 
for whereas months of washing in water were scarcely sufficient to 
—_ the long fibrous gun-cotton from the clinging hyponitric 

‘umes and other nitro-compounds produced from the impurities of 
the cotton waste, and so very unstable, the poaching process can 
do it sufficiently in a few days in the pulp which is intended for 
wet storage. I do not know enough of military requirements to 
say whether gun-cotton is more advantageous for being wet; but 
I know that ia that condition it is useless for any other purpose. 
Gun-cotton is dangerous in badly ventilated places on account of 
the large amount of carbonic oxide it gives in explosion. Professor 
Abel had seen this as well as other things, and proposed nitrated 
gun-cotton, Why this idea has not made any progress I cannot 
say, unless for some cause or another the gun-cotton had tobe kept 
wet, and gun-cotton wet and nitrated explodes very fitfally. If 
the charge is dried one finds also that the nitre separates in large 
flakes, distorting the charges very considerably. There was no 
crime in improving upon this, and the officers of the Cotton 
Powder Company have done so. 

In a year or so after its introduction, cotton powder, or “‘ Tonite,” 
as it is known among miners, has attained a sale of 2 tons per week 
in England alone. It is used by the Trinity Board in removing 
wrecks around the coast. Cornish mines consume about 2 tons 
a month ; it is used exclusively upon one of the largest railway 
engineering operations in North Wales. Whence came this 
success? The details of its manufacture can answer for nearly the 
whole of it. 

The gun-cotton used in the manufacture of cotton powder is 
crushed to a flour meal consistency ; this is next purified by being 
subjected in large vats to strong agitation by an air blast, while it 
is brought to a boiling point by a jet of steam, and a dose of 
carbonate of ammonia is thrown in the vat ; all the unstable nitrogen 
compounds are destroyed at that temperature, and the nitrous 
fumes so difficult of extraction by the old process are, by the aid 
of ammonia, reduced into their simple elements—nitrogen and 
water ; the water in the vat from a colourless state has now become 
dark-brown. This operation takes three hours, and the gun-cotton 
is then quite safe for dry storage ; of course it is subsequently 
separated from the dirty water until quite clean. Nitrate of 
baryta has some properties which render it especially suited for 
nitrating gun-cotton, viz., it is scarcely soluble in cold water, so 
when the charge dries it does not separate and distort the shape of 
the cartridge, it also contains the largest amount of oxygen under 
the same volume. So that, what with the fineness of the gun- 
cotton and the density of the baryta, the charges of the cotton 
powder can be made to density 1°500 ; this isthe secret, this means 
intense local action. The safety of cotton powder against blows or 
similar causes of explosion ’is iNustrated by the fact, that whereas 
dynamite is usually exploded with seven grains of fulminate of 
mercury, it takes fully fifteen grains to ensure the explosion of cotton 
powder. If we compare the dangers from inflammation, we find 
that dynamite, or Abel's gun-cotton, when dry burns at the rate of 
about lin. in length per second, while cotton powder, owing to its 
composition and density, takes fully five seconds to burn the same 
length of cartridge. 

The above wiil therefore satisfy you of the advantages of cotton 
powder over its rivals, viz., it is as strong and safer than all; it 
can be applied in all the cases where its rivals are applied, and has 
a special field to itself, viz., when the gas or fumes of explosion 
are considered, or local acticn is particularly desired, as in shell 
bursting, and has the greatest chance of standing discharge from a 


cannon, C. A, Faure. 
Faversham, Nov. 27th. 


THE COST OF LOCOMOTIVES, 


Srk,—Will you allow me to refer to your note in last week’s 
paper “On English and American Locomotives.” As I have some 
experience in the construction of both kinds, I have no hesitation 
in saying that engines of the American type could be built as 
cheaply in this country as in America, and there is little chance of 
the Railway Age’s “‘ perhaps” being realised. At the same time 
it would be interesting to see one at work in this country, but it 
would be no easy matter to find an English locomotive engineer who 
would be willing to run his express trains with engines having cast 
iron tires. I have no statistics as to the comparative duration of 
English and American engives, but I should be much surprised to 
find that the dearer English engines were not ultimately the 
cheapest and most economical. 

You suggest, however, a more important and more immediately 
practical question when you allude to the comparative cost of the 
Midland and North-Western engines. It is pretty well understood 
that the last Midland contract for bogie passenger engines was let 
at something very near cost price, but this makes the difference 
all the more striking. This difference, however, is more apparent 
than real, for these Midland engines will be almost the largest and 
most powerful passenger engines ever made, while Mr. Webb's 
must be a good many tons lighter. Besides, the latter uses steel 
boiler plates for Yorkshire iron—a saving of 50 per cent. in the price 
of this article 2lone—and a comparison of the specifications would 
show that in the price of material alone the North-Western engines 
would be cheaper by several hundred pounds. But the real ques- 
tion is whether £1800, or whatever the figure may be, represents 
the actual cost of Mr. Webb’s engine, and I affirm that the actual 
cost of Mr. Webb’s engine is never stated. At one of the North- 
Western meetings last year, one of the shareholders put a question 
which indicated that he wanted to know more in detail how such 
marvellous results were achieved. In reply, Mr. Moon said :— 
“‘With regard to the rolling stock, we calculate no charge beyond 
materials and wages, and there is nothing added for cost of 
—s interest on which is paid by the proprietors as we go 
along. 

As a large proportion of the material is made at Crewe, such as 
boiler plates, tires, axles, castings, forgings, &c., and of course 
made ** without charging anything but material and wages,” it is 
easy to see how a cost is brought out which everybody with any 
practical experience knows to be preposterous. The effect on the 
company’s accounts may be stated in a sentence—If the rolling 
stock is being made from capital, then general interest bears a pro- 

rtion of the charge which ought to go to capital, and the share- 

olders are deprived to that extent of what ought to be paid to 
them in dividend; while, if made from revenue, the interest account 








riages, w: rails, The system to 
sanction outlays of capital fi machinery, 
under the erroneous idea that they will save th "s 

and thus burden themselves in perpetuity with a 
charge for interest which is to a large extent A 


carried at Crewe, that it was 
publicly stated not long that because the North-Western 
Company were interdicted from supplying rolling stock to other 
lines it had become necessary to work short time, thus throwing a 
lot of valuable plant idle. Surely here wasa needless and extra- 
vagant — which the shareholders would never have sanc- 
tioned had they known how it was to be applied. 

Had I not already trespassed too much on pnd space, I would 
gladly have referred to various other points of the same nature, 
all indicating the necessity of a reform in railway accounts. For 
instance, some railway companies charge themselves with the cost 
of coals at the pits, as if it cost them nothing to. carry it over 
their own lines. I trust, however, the whole matter will fuller 
consideration than it has yet received, in which case directors, 
oe Pigatens shareholders oy = see it hab interest 4 

imit their iture simply to what is requi ‘or repairs, an 
leave it to manufacturers, who devote “their whole time and 
energies to the task, to supply them with their rolling stock. In 
these days of keen competition and small profits, it is very unlikely 
they will ever have to pay more than it would cost them to manu- 
facture for themselves. ENGINEER, 

Glasgow, November 21st. 





BOILER-MAKERS’ PRICES. 

S1r,—In your last issue we notice a disclaimer from Messrs, Mar- 
shall, Sons, and Co., Gainsborough. It is in reference to tenders sent 
for a boiler at Ely. Seeing that the amount of our tender was a fair 
one, we cannot understand their letter. Had they perused the 
list of tenders we believe they would have come to the same con- 
clusion as that of A. MARSHALL AND Co, 

Heneage-street, Whitechapel, Nov. 27th. 





DELAMETER ENGINE, 


S1r,—In reply to ‘‘W. R.,” an Allen engine on precisely the 
same principle as named in my last letter was erected for the firm 
of Messrs. Evan Leigh, Son, and Co, Manchester, in 1863 4, and 
built by Ormerod, Grierson, and Co., of that city. If your corre- 
spondent, instead of rushing into print, had taken the trouble to 
examine your advertising columns of ten or twelve years ago, he 
would have found numerous illustrations of such an engine. I 
omitted to mention that the exhibit at the International Exhibition 
of ’62 was fitted with a Porter governor, and it is just possible this 
may be additional information for ‘‘ W. R.,” feeling assured he has 
mistaken one engine for another. Having once held an appoint- 
ment with the Alien Works, Harlem, New York, I am in a position 
to state emphatically that not one single engine has ever been made 
but that the steam cylinder has overhung, while at the same time 
the general contour of the bed has remained unchanged since its 
first introduction some fourteen years ago. W. WALKER. 

Maskill-street, Bury, November 26th, 





THE SAFETY VALVES OF PORTABLE BOILERS. 

S1r,—In the last number of Tue Encrneer, that for Nov. 17th, 
you give a quotation from a report recently presented by me to the 
executive committee of the Manchester Steam Users’ Association, 
calling attention to the defective manner in which too many port- 
able boilers are equipped as regards their safety valves, and you 
take exception to that report, thinking that it does injustice to 
first-class agricultural impiement makers. 

In reply, allow me to point out that I think the scope of my 
report has not been fully understood. The term “portable boiler 
is used in the widest sense, and is by no means confined to boilers 
made for agricultural ge ses and of the locomotive type, such 
admirable specimens of which are to be seen from time to time at 
agricultural shows and other public exhibitions of machinery. 
The quotation you have given from my report is but a partial one, 
and cuts the 'paragraph in which it occurs in half. If you will 
allow me to extend the quotation it will do much to clear up any 
misapprehension that may have arisen. 

The quotation you give, which Iam obliged to repeat for the 
sake of completeness, runs thus:—‘‘ One of the explosions to 
which I have to call the committee’s attention on the present 
occasion is of interest as illustrating the great neglect that is pre- 
valent as a rule with the makers of portable boilers in the equip- 
ment of such boilers with safety calves, and to which attention 
has been previously As portable boilers are very generally 
placed in the hands of those who are below the average in 
mechanical skill, frequently being under the charge of agricultural 
labourers, so important a fitting asa safety valve should be of a 
construction least liable to be tampered with. Instead of this, 
however, the safety valves with which portable boilers are mounted 
are as a rule inferior to those adopted on stati ‘Y, marine, or 
locomotive boilers. They are so arranged that an extra turn of 
the thumb screw on the spindle of the spring balance, with which 
the valve is loaded, frequently suffices to lock the safety valve 
fast and render it perfectly useless, thus bottling up the pressure 
and leading to the bursting of the boiler.” Here the quotation 
ends, but in my report the same paragraph goes on immediately 





say : 

** Numerous illustrations of this could be given, while it should 
be added that the above remarks apply not only to boilers for 
agricultural purposes, but to crane boilers and portable boilers 
generally. By the explosion referred to in this report four persons 
were killed. By another that occurred on February 10th, 1875, 
two persons were killed. Bya third on January 30th, 1873, two 
persons were killed, By a fourth on March 12th, 1867, one person 
was killed. Bya fifth on October 9th, 1866, eight persons were 
killed. By a sixth on April 26th, 1866, two persons were killed, 
and by a seventh on January 18th, 1866, one person was killed. 
Many other cases could be quoted. This must show that the 
question of the equipment of portable and crane boilers as regards 
safety valves urgently demands more attention than it has hitherto 
roartiee th h it is stated :-- 

er on in the same paragraph it is :~-** If these sprii 

balances were properly constructed and properly fixed the men 
could not be locked fast by an extra turn of the thumbscrew. 
Also there is Mr. Ramsbottom’s duplex safety valve, which has 
been — for years in the locomotive boilers on the London 
and North-Western Railway, which is not liable to derangement 
in the manner just described. There are ample means ready at 
hand for meeting the difficulty.” By this fuller quotation it will 
be seen that the report distinctly stated that ‘‘ the above remarks 
apply not only to agricultural boilers but to crane boilers and 
portable boilers generally.” 

On — to the association’s records of explosions, I find 
that nine explosions arose from the locking fast of the safet; 
valves by. over- rm | the nuts that secured the springs wit 
which they were loaded ; while there are four other cases which 
there was every reason to conclude were due to the same cause, 
but the safety valves were so injured that it was difficult to speak 
positively after the explosions had occurred. It may fairly be 
taken that thirteen explosions have come under my notice, killing 
thirty-one persons and Seren Swern -ore others, from the defec- 
tive —= of portab as regards the safety valves when 
loaded with springs. If other description of safety valves were 
included, the list of e: ions arising from the locking fast of 
the safety valves on portable boilers might be lengthened. 

We have under our inspection at the present time at least 150 
portable boilers, the greater number of which are for crane 
— many of them of vertical, not of locomotive multitubular 
type, but very few of these are equipped in the manner you 
speak of in your article, viz., with two safety valves, one of them 





being locked up so as to be beyond the control of the attendant. In 
many cases, as stated in my report, we find the balances so 
fixed that it requires but a few extra turns of 
the screwed spindle tv lock the valves fast so as to render them 
useless. To meet this, ferules slipped over the spindle are resorted 
to. This arrangement, however, is not satisfactory. Ferules 
may be and are removed from time to time, while, as you state in 

our article, instances are not unknown in which the ferule has 
toon aut off the spring balance spindle on purpose to t it 
being screwed further than the legitimate point. Also the recent 
explosion at Sevenoaks, in which, although the boiler was fitted 
with two safety valves, the ferule was removed from each, and 
the pressure bottled up until the boiler burst, a men, 
might be adduced as a further illustration of the unsatisfactoriness 
of depending on loose stop ferules. It is therefore recommended 
that the fixing of spring balances should receive more attention, 
and that they should be so arranged that on running down the 
thumb-nut on the screwed spindle the end of the thread should be 
reached, and thus the traverse of the thumb-nut exhausted before 
the traverse of the spring is exhausted, or before the pointer on 
the scale reaches the bottom of the slot. This arrangement I am 
aware isadopted in many of the portable boilers turned out by 
first-class agricultural implement makers, though this is not always 
so, and I have reports of four cases before me in which the safety 
valves of boilers turned ont by first-class firms could be locked fast 
simply by removing the loose ferules. This so, it is clear]; 
better so to set the spring balance that no loose ferule is required, If 
a lock-up safety valve be added, it is desirable that in every case 
it should be fitted with a hand lever for testing, so that it may 
readily be ascertained whether it is free or not, otherwise it may 
become set faust and engender a false confidence. Ia illustration 
of the importance of being able to test every safety valve, it may 
be stated that on a recent examination of a portable boiler fitted 
with two safety valves—one of open lever construction and loaded 
with a spring balance, the other being a lock-up valve loaded with 
a spring on the top—it was found that the lock-up safety valve 
was set fast and did not blow at all, and that the other valve, 
though it began to blow at about 501b., allowed the pressure to 
rise till it reached 90 lb. 

In some cases the amount of pressure indicated by spring 
balances is very incorrect, and the range both of the spring nce 
and the pressure gauge too limited. In one case where the spring 
balance showed a pressure of 421b., the steam gauge showed a 
agree of 60}1b., and the inspector’s standard indicator 62} 1b. 

n another case where the spring balance showed a pressure of 
41lb., the steam gauge showed a pressure of 6241b., and the 
inspector’s standard indicator 631b. In a third case in a boiler 

id down as recently as August last, which was intended to be 
worked at 601b. pressure, the steam gauge had only a range of 
60 Ib., the index on the spring balance a graduated scale of 601b., 
and the valve would lock fast at 63 lb. 

I should extremely regret if my —— even inadvertently did 
any injustice to first-class makers of portable boilers, as your 
article seems to imply, and would gladly correct any omission, 
The object of the report was to stimulate the owners of portable 
boilers to adopt a higher classed safety valve equipment than is 
too often found to be the case; and having regard to the facts I 
have given above, and among them that thirteen Mg, og due to 
defective spring-loaded safety valves on portable boilers, killin; 
thirty-one persons, have come under my notice, I cannot but thin 
it was rendering a public service to call attention to the subject, 
and to urge the importance of its consideration on the owners of 
portable boilers generally. 

Lavineron E. Fietcuen, Chief Engineer, 

Manchester Steam Users’ Association, {, Mount-street, 

Albert-square, Manchester, Nov. 24th. 





LIABILITY OF CONTRACTORS, 


Sin,—-A case was set down for hearing at the last assizes at Leeds, 
which involved some interesting points for the attention of 
engineers; but as it was then sent for reference, and the arbitra- 
tion has been delayed till within the last few days, it would not 
have been admissible to discuss it till now that the decision is 
given, or at least drawn up. 

The facts of the case are simply these:—A firm whom I will 
describe as ‘‘ R. 8.” were erecting a building for their business and 
required an engine, so asked an engineer who had done 
their work for several yesrs to give them a quotation ; this party, 
“C.D.,” accordingly on 21st February, 1873, offered to supply them 
with a high-pressure condensing engine, with 25in. cylinder and 
4ft. stroke, having a fly-wheel 18ft. diameter and weighing ten 
tons, the fly-wheel shaft bearings being 7hin. by 15in. and the 
crank pin 6in. by 4}in.; all parts of the engine to be equally 
strong in proportion, and of best material and workmanship equal 
to engines of the very best class, at the price of £630. Subsequently 
to this tender having been accepted, ‘‘C. D.” persuaded ‘* R. 8.” 
to add a second cylinder of 14in. diameter behind the otber, and 
nd — them work as a compound engine ; the extra price was to 

The engine was completed and turned round in July, 1874, but as 
“©. D.” had not got the gearing ready for work, it was not started 
till the 6th November, 1874. The governor was of the old construc- 
tion, worked by a small return crank, connected by a drag link to 
the crank pin, and driven by bevel wheels 27 on to 44. The balls, 
8in., were 2ft. 24in. from the centre of suspension to the centre, the 
points of suspension being 3}in. or 3gin. between centres, and the 
centres of the balls when at rest being 13gin. The plane of 
revolution was nearly 2‘2}in. below the points of suspension ; thus 


Rev. = me or “> = 366. Then taking the gearing on 
the governor “ oo = 59 64 revolutions of the engine, or 


nominally 60 revolutions. The fly-wheel was made with eight arms 
turned to go into sockets in the , and upon the other end of 
the arms the segments met. These segments were 12 x 8 solid, 
except at the ends, where a core 4 x 54 formed a chamber Ift. 
5in. long to receive the dowel, and on the inner side of the curve a 
flat place was prepared to receive the arm end 10}in. long, but the 
depth of the ent was reduced to 93in. at the end and 9gin. at 
the horn ; the key holes for the dowels were 4in. from the end and 
were 34in. x lin.; in addition to the core above named there was 
another continued 13 wide into the inner part of the rim for 
the bolts to secure the arms to the segments, the bolt heads being 
provided for in the depth of 5§ in the chamber. The 
arm end was wedged at each side against the end of the recess and 
projecting horn, and the dowels were made of 2} x #? iron, 
turned over and welded at the ends forming a strap with 1} 
space, 

Returning tothe governors. From the inside of the spindle a rod 
i Sone keyed to the governor slide passed up to a swivel 

k on a lever keyed on a long shaft overhead, carried in three 
brackets attached to wood beams l4in. x 14in, and at the other 
end of this shaft was a lever with a long slot in which was a stud 
pin ; this pin also into another slot in a third lever keyed 
upon a short — ie, and in this thied lever was an eye from which 
oe the throttle valve rod passing down to a 5in. equilibrium 

ve. There wasan adjusting screw and long nut on this rod; 
and the means of altering the travel was in the slotted levers, 
which, in case of anything breaking, would by their weight close 
the throttle valve. 

In August a considerable sum was paid on account of the engine 
and current account, and about the same time it was discovered 
that the small cylinder was badly blown; so before the balance 
on the current account and engine was paid in September it was 
understood that a new cylinder should be put in to replace it. 
The engine worked well and satisfactorily until the April, 





1875, when, without any warning, immediately after the engine- 
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sufficiency of the fly- 


jiately began 
to repair the engine, and to make anew fly-wheel using up the old 
boss and four of the segments which were unin ured, also the 
same patterns as before, but substitu a solid wrought iron 
dowel 2} and 2} for the open strap before. However, the 
segments and the work done for this fly-wheel were condemned on 
6th May—the segments ordered to be made 12}in. deep to receive 
the arm, the dowel to fill the hole in the segment—about 3jin. 
wide by 34in.—to be made solid, and the keyways cut out; the 
arms to be tapered and ded into the boss, and the outer ends 
strengthened. The space for the head of the mp eo bolts was to 
be a separate chamber from that containing the dowel, and divided 
from it by a piece of metal 1jin. thick. 

While the work was in progress and until the engine was started 

» “*R. 8.” refused to continue their monthly payments, but 
the engine was started without having had the large cylinder, 
which had been broken, replaced ; nor was it put in till after the 
28th December, 1875, when the other cylinder—the waster l4in. 
cylinder—was also replaced. 

On the 15th January, “ R. 8.” received “‘C. D.” and went into 
the account with them, saying that as the failure was in their 
work, it was only right that ie should bear a part of the ex- 
pense; and that part, what was within the engine house. Upon 
this, “‘C. D.” consulted an attorney and an engineer ; the former 
declared that if the failure of the work could be shown, ‘‘C. D.” 
was clearly liable; the latter assured them that it was ridiculous 
to suppose that any liability could attach to work supplied by an 
engineer, without tee, after the work had been received and 

id for. Upon this, “‘C. D.” brought an action for the balance 

ue on account, and “‘ R, 8S.” retaliated by claiming the damage done 
to their property. Such is the case at length as submitted to 
arbitration ; and therein appear some considerations which ought 
to be governed by laws, especially in these days of competition in 


rice, 

When the evidence for the defence was being taken it was found 
that the so-called 25in. cylinder meas only 24}in., and the 
new one only 24;;in. The stroke was only 3ft. 3in,—Ift. 74in. 
crank—the fly-wheel was 19ft., made of eight segments 7°4 each 
measured round the curve, thus giving a piston speed of 390ft., 
and 3520ft. for the periphery of the wheel, with a centrifugal force 
of 100 tons. The fact of the payment cannot, I think, in this 
case put an end to all liability, because the waster cylinder was not 
replaced. But the great contention of the plaintiff, “CO. D.,” was 
that as the engine had run for six months and no irregularity had 
been detected in the governor, there must have been some tamper- 
ing with it. My own opinion is the simple one, that the stud in 
the slotted levers had got loose, and first got to the end of one and 
shut off the steam, then being moved by the governor it had passed 
to the other end of the slot, where its action would not shut off 
the steam, and so allowed the engine to run away. There is the 
change of speed as evidence of fact upon which I-rely for my con- 
clusion being the only safe one. Sup’ it had been owing to any 
tampering with the throttle valve wa must have been detected 
at once, because if the governor had been so put out of gear, and 
the man had been away for an hour at a time, as he was regularly, 
the engine would always have been racing. One other fact must 
be borne in mind—when the stroke was shortened and the piston 
speed retained, there would be about 600ft. per minute added to 
the speed of the periphery of the wheel, in addition to the 200ft. 
due to the extra size of the wheel over that named in the specifica- 
tion, and this, without any extra precaution, as the wheel was 
admitted to be exactly the same as others supplied to run at 40 
revolutions, and weighing only seven or eight tons by being cored 
out in the segments. 

No an of the old dowels, arms, or segments had been preserved 
by “C, D.,” though “ R. 8.” had two parts of dowels, showing the 
welds and cracks, and bearing out the reports of the engineers, 
who had also taken full particulars of the engine, and it was from 
their notes that the discrepancy between the specification and the 
engine was first dmovenh 

If the maker of an engine can clear himself of all responsibility 
by his receipt for payment it will tend to foster the introduction of 
inferior work into so-called high-class engines, and so it becomes 
the duty of every engineer to assist in deciding the question in- 
volved in the above case. There is clearly an implied guarantee 
for the use of proper design and workmansnip and good material in 
every contract, as well as for safe working, even in the absence of 
any clause as to upholding the work. Surely the theory of pay- 
ment absolving the maker from liability is not, and cannot become, 
law, especially where, as in this case, such payment was made 
before the work, admittedly bad, had been replaced, and the 
accident had even taken place before it was done. What does ter- 
minate the liability? MECHANIC, 

Nov, 27th, 








THE POWER OF GUNS. 

S1r,—I have read with much interest your leaders upon the 
artillery experiments with the 100-ton Armstrong gun at Spezzia, 
as well as your accounts of similar experiments at home, and it 
appears to me, that after all the time, labour, and money bestowed 
upon them, there is a great sameness in these trials, and that they 
do not give us sufficient data for forming accurate conclusions of 
what would take place in actual warfare. First of all, these experi- 
ments are conducted on land against an immovable object, ond the 
result gaine? therefrom is a purely theoretical one, viz., that a 
projectile of a given weight and velocity will pierce a given thick- 
ness of iron and timber, when fired off 5 og this surface of iron 
at a given distance and at right angles. Now, I should like to know 
whether the conditions as here assumed will ever take place in 
actual warfare. Is it likely that an enemy will, as long as he has 
any motive power in his ship, expose himself with full broadside on 
to the shot of an 80-ton gun? Will he wait paticntly, as the 
target on land does, until the gun is properly laid? If he is not 
so complacent, then what e ments have we to tell us of the 
= eae” power of shot at different angles from 90 deg.—say, at 

deg., 45 deg., or 30 deg. ? I am not aware having read, at least 
in your paper, of such experiments having been conducted, Still 
I cannot see any difficulty in the way of performing such. 
Moreover, these ought to be conducted against float targets, not 
stationary ones, as it is possible that the shot will some of 
its power of impact when delivered against an object floating in a 
yielding medium like water as compared to one rammed hard and 
fast in solid ground. 

Taking, then, all these eventualities into account, it might appear 
not improbable that the present ironclad might still hold its own 
against the heaviest guns with proper manceuvring, and we cannot 
therefore call these experiments conclusive as long as they leave us 
in the dark about the effect of shot under circumstances likely to 
occur, Let the Admiraity take one of their earlierironclads now 
rotting in some port, moor her a certain distance from land, and 
try the effect of the 81-ton gun fired at varying distances at varying 
angles, when in motion as well as stationary, and in a rough sea 
as well as a smooth one. Not only should we then obtain more 
valueble results, but such practice would likewise be of the utmost 
value to the gunners and crews of a vessel. We must disabuse our 
minds from the old idea of fighting at close quarters, yardarm to 
yardarm, in any modern naval me yore With two equally- 
matched and well-handled navies, it be a game of d , the 
one who hits in the most vul le part of the armour the 
day, irrespective of the weight of the projectile, and this will de_ 





; down to th - 
eet Si cae, sod obiaiaeh on ally be concieel Sy trermiel 
and careful training. After such practice we may perhaps find, to 


ee that vessels now condemned as on 
which millions have been thrown away, may still render pas Ber 


service, their engine power is in good order and they are | steam delivered 
well handled, = T. G. Houner, CE. | than that 
London, Nov. 22nd, steam is su; 





dedi NON-HEELING BOATS, ri 
Str,—I in your issue of yesterday an illustration an 

description of a ‘‘ non-heeling boa hich was exhibited at the 
Centennial Exhibition in Philadelphia, I may state that this 
arrangement was tried by Mr. Thomas Cooper and myself, with 
more satisfac results than I am sure the designer of the one 
illustrated would arrive at, for reasons which i. can plainly 
see. James W. McCarter, 
Foyle-street, Londonderry, November 25th. 





THE STEAMSHIP BRITANNIC. 

S1r,— Allow me to say you are mistaken in saying Mesars. Har- 
land have built many sister ships to the Britannic. She has but 
one sister, Germanic, whose have only been surpassed on 
Britannic’s last outward run of 7 days 13 hours 11 minutes, The 
other ships built by Messrs. Harland for the White Star line— 
Celtic, ‘Aariatic, public, Baltic—are of smaller size and less 

wer, though the best of their passages, 7 days 174 hours, has not 

ee ee The fact is, heag caspase ag Oy — 
regularity of these ships’ passages are due not 0! their fine 
lines, but also to the Poot that, although more than ten beams 
long, they are so well fastened and so strong that the engines can 
develope their full power without straining the hulls or causing 
any vibrations. After four years’ work in the North Atlantic, not 
a butt is visible in their sides, A PASSENGER, 
PB. The engines of all these shi designed, though not 
.S.—The engines 0 ese ships were designed, though no 
manufactured, ty the builders, 





TESTING STEAM ENGINES. 

Sir,—In a leading article of your paper, dated Nov. 24th, headed 
“Testing Steam ogee you make use of my name, therefore 
I feel sure you will publish this letter. From the concluding 
remarks of the said article, I gather that for three reasons, which 
you call defects, you are opposed to the system of ascertaining the 

uantity of steam passing through a steam engine by measuring 
the condensing water over a notch or tumbling bay, and noting its 
rise of temperature. These three reasons you give as follows :-— 

(1) “ That it debits the engine with much of the heat carried 
over in priming water.” 

(2) ‘* That it takes no account of the quality of the steam used.” 

(3) “‘ That it requires highly trained experimenters to estimate 
the quantity of water passing over the measuring notch.” 

Regarding the first reason, you show previously in your article, 
that even if the water primed over is neglected to be caught, the 
error amounts by this system to less than one per cent.; but there 
is no reason why it should not be caught, and in all the published 
trials made by Messrs. Donkin it always has been caught. 
Regarding the second reason, you give no explanation; but if I 
read your meaning aright, it conveys that notwithstanding the 
taking of we | precaution, some of the water will still be primed 
over, or that the steam may be superheated. Now this system 
will show the result within an inappreciable amount, which I think 
is a virtue and not a defect. Regarding the third, and most 
important reason, no doubt the measurement of water over a 
tumbling bay in small quantities has not hitherto been thoroughly 
investigated, there being no call forit. Messrs. Donkin and myself 
have had considerable trouble with this matter, although it was 
always within 3 per cent.; but the difficulty has long since been 
entirely surmounted, so that any careful observer can easily ascer- 
tain the ay ry of water passed over a small notch or tumbling 
bay, with the greatest nicety. The width of tumbling bays, 
and the depths of water falling over them must, however, 
be of reasonable proportions, say within 50 per cent. of each other ; 
and not as your article conveys to my mind, that the depth for 
one engine may be jin. and for another one 10in., retaining the 
same width, ’ 

Having, as I think, met your objections, I am convinced that 
did you witness an experiment carried out by the Messrs. Donkin, 
you, as well as all those who have had that opportunity, would 
advocate, instead of opposing this system. 

Blue Anchor-road. Bermondsey, Nov. 27th. B. W. Faney. 

S1r,—In your last issue under this head you state that the heat 
contained in a pound of steam of 10 lb. absolute pressure, and 
available for heating condensing water, is 1320 deg. You say in a 
foot note that Messrs. Donkin always use in their calculations the 
initial and not the terminal temperature of the steam, 

My object in writing is to point out that the selection of the 
pressure at which to estimate the available heat is a very important 
question, and as either i or Messrs, Donkin must be in error, I 
ask for some further explanations, Furthermore, I would point out 
that your figures are not consistent with those given in such tables 
as I have access to, nor can I quite follow your line of reasoning. 
Some additional information on this subject will oblige. 

London, November 28th, 


[Our correspondent’s questions are easily answered. In the first 
place, the figures we have given donot pretend to precision, they serve 
to indicate the principles used in se the requisite calculations, 
that is all. In dealing with any particular case it is necessary first 
to ascertain the tota! quantity of heat which one pound of steam 
can surrender to the condensing water. It is evident that this 
will be found by deducting the final temperature of the con- 
densing water from the number of heat units contained in a pound 
of steam. Let us suppose that the terminal pressure in the cylinder 
is 10lb. absolute. If we refer to steam tables for the total heat con- 
tained in 1b, of the steam from 32 deg., we find it to be 1141 units 
nearly. If the terminal or maximum temperature of the con- 
densing water is 160 deg: then it is evident that each pound of 
steam can surrender 1041 units, If the initial temperature of the 
condensing water be 60 deg., then it is clear that each pound of 
this water will take up forty units in rising to 100 deg. Then 
wos 26 1b. nearly; and this is the quantity of condensing 
water which will be required per pound of steam delivered to the 
condenser. The horse-power of the engine being found by the 
indicator, and the total weight of condensiug water per hour being 
divided the horse-power, we have the quantity required per 
horse per hour. Dividing this last by 26, we have the weight of 
steam in pounds used per horse per hour TT The 
answer is not minutely accurate, because cac und of stears 
condensed is so much added to the delivery, and, consequently, 
the delivery is 1 lb. in excess of the inflow of water to the 
condenser; but this pound of water has not been raised in 
temperature, but, on the contrary, carries away with it heat which 
actually came from the engine, To be exact, we should measure 
the quantity of water which enters, and not that which leaves, the 
condenser. Messrs. Donkin, as we have stated, use, we believe, 
the initial temperature of the steam in their calculations. But 
this could only be correct if the steam expanded in the cylinder 
without doing work. In that case each pound of steam delivered 
to the condenser would contain all the heat which it brought with 
it from the boiler, less that expended in the performance of 
internal work. As, however, the steam expanded in a cylinder 
does both internal and external work, a pound of steam flowing to 
the condenser cannot contain all the heat it brought with it 
from the boiler. It is, of course, possible so to manipulate 
the figures that we may arrive at correct results by using 
the initial temperature and calculating the precise quantity 
of steam .converted into water at the terminal temperature, 











by the performance of 1-horse power actual—which is, we 
may observe, considerably greater than an indicated horse- 
power, inasmuch as the steam has to overcome the whole resist- 
back pressure, with which duty the indicator does not 
creditit. The fact remains, however, that in practice a pound of 
i to a condenser cannot possibly contain more heat 
to its terminal pressure, It is evident that when 
ted, the calculations become complicated by the 
fact that we have to determine how many units of heat the steam 
has received in the superheater. In reply to the latter portion of 
our lent’s letter, we may say that in order to convert 
a pound of ice into steam at 101b. pressure it must first be melted, 
which will absorb 142deg.; it must next be boiled, which will 
require 193deg.; and it must then be evaporated, which will 
require 980deg. The sum of the units of heat in a pound of 
steam will be, taking in fractions, a little over 142 + 193 
+ 980 = 1315, which we wrote in round numbers 1320, It 
is evident that as the condensing water is never in practice 
reduced to the condition of ice at zero, we need not take that 
condition into consideration, although we have incidentally 
alluded to it in the article commented on by our correspondent. 
In reply to Mr. Farey’s letter it will be sufficient to say that we 
have a ee definitsiy explained that this system can be made 
to give perfectly accurate results,—En. E.] 





THE VALUE OF LUBRICANTS. 

Si1r,—I had hoped to have seen some correspondence result from 
the extremely good article in your issue of November 10th on the 
above subject, but I take it that “‘ silence gives consent,” aud that 
you write with perfect truth when you say that you “can hardl 
name a subject on which so little accurate information is available.” 
If the Institution of Mechanical Engineers would take this 
matter up, as you suggest, it would certainly be a + boon to 
railway companies and to all users of steam power ; for it is most 
surprising that the item of cost which represents the consumption 
of oil and tallow per engine on English railways is three or four 
times as much on some lines as on others. I understand that at 
the present moment some trials are being carried out, on one or 
two lines, of a new concentrated grease introduced into this 
country from Australia, with what success I am not fully aware ; 
but I see by the railway journals that a firm undertakes the 
provision of grease to any leading railway company “‘ at a guaran- 
teed saving to the companies of 25 per cent. in the cost at present 
incurred.” If this announcement does nothing more, it should 
certainly open the eyes of engineers to the fact that there is plenty 
of scope for economy in the use of lubricants, | 

Kidderminster, Nov. 29th. 


STONE SAWING MACHINERY. 

S1r,—I shall consider it a favour if you will spare me a few lines 
of your valuable paper. Comparing Mr. Darby’s—of Freeman’s 
Stone Wharf, Deptford—machine with that designed by me, 
which was illustrated in yours of the 27th October, I heg to draw 
attention to the following points: Mr. Darby’s machine is essen- 
tially like those generally used, and is fixed, while mine is portable, 
Its portability necessitates wheelwork and shafting, and also bracings 
to the frame to withstand shocks, as well as stays to the saw- 
holders, to keep the saws as stiff as possible in order to obtain a 
clean cut, and to enable the latter to stand a maximum strain of 
about 3 tons; my machine being also further provided with a lift- 
ing arrangement, it is obvious that to meet these various require- 
ments it must include several mechanical appliances, and therefore 
be somewhat higher in price. The cost of the sawing arrange- 
ment alone will be about the same as in Mr. Darby’s machine. 
The amount of work done per ten hours is the same in each, 

As regards the lift given to the saw after each stroke, in order 
to allow the sand to run under it, I beg to state that this arrange- 
ment is very practical and good, but I wish to draw attention to 
the fact that it is not absolutely necessary, as the cut itself gives 
sufficient clearance to allow the sand to run underneath the saw, 
as is the case in all ordinary machines, H. Conrapt. 

London, November 29th. 











Custom HovusE REGULATIONS IN THE States.—The following 
circular has recently been issued by the Treasury Department, 
Washington, U.S. To collectors of customs and others, Ques- 
tions having arisen at some of the principal ports relating to 
the meaning of the term “‘ articles in bulk.” as used in the 29th 
section of the Act of July 14th, 1870, and in section 2990 of the 
Revised Statutes, relating to the entry of dutiable merchandise 
for immediate transportation to an interior port without apprais- 
ment, the following general rules are prescribed for the informa- 
tion and guidance of officers of the Customs: -(1) The commercial 
significance of the term “in bulk,” viz.: that it has reference to 
such articles as are usually packed or stuwed in the importing vessel 
in a loose state, as contradistinguished from ‘* package goods,” or 
those inclosed in boxes, barrels, bundles, and the like, is, in view 
of the intent of the Act referred to, deemed by the Department 
as necessarily qualified by the condition annexed to the privilege 
by the terms of the Act itself, viz.: that such an examination of 
the merchandise may be made as wi!] satisfy the Customs officers 
that the same corresponds with the manifest and invoice, (2) 
While, therefore, the Department holds generally that only such 
merchandise as is either enclosed in boxes, barrels, or other outside 
coverings, or wrappers duly marked and numbered, or put in 
separate and distinct bundles or packages, also duly marked and 
numbered in such manner as to admit of satisfactory identification, 
is entitled to the privilege of the Act, it nevertheless reserves the 
right to designate from time to time such particular articles com- 
monly ship in bulk as may, under suitable conditions, be 
deemed fairly within the scope and intent of the Act. (3) In 
accordance with the views above expressed, the Department hereby 
designates railroad and bar iron, when the wumber of rails and 
bars is duly specified in the consular invoice and found on examina- 
tion to be correct, as entitled to the privilege of imm« diate trans- 
portation as aforesaid ; provided, however, that there shall not be 
any notable disparity in the size and weight of the respective rails 
and bars,—L, W. MorRILt, Secretary. 


SOMETHING LIKE A RatLway AccIDENT.—The New Orleans 
Picayune gives the foliowing account of an explosion and fire on 
the New Orleans, St. Louis and Chicago Railroad, Oct. 5th: “‘ 1t 
was about eight and a-half miles from the city, and one and a-half 
miles from Kenner. Two freight trains there came in collision, 
and though much damaye was done to property, not a life was lost. 
The trains were No, 7, bound northward, and No. 8, bound scuth- 
ward, The former was the customary weckly freight train, which 
went out with certain freight, containing, among other commodi- 
ties, seven or t kegs of gunpowder, some coal-ol and other 
combustibles. ere were eight or ten cars attached, and the train 
was going at full speed, about fifteen miles an hour. The train 
bound south, or to the city, had about as many cars attached, and 
was going at less specd. At the point meutioned both trains 
entered a dense fog, and means of seeing was lost in impenetrable 
darkness, The engineer of the northward bound train suddenly 
became aware of the danger and immediately slackened, but the 
time was too short, andimmediately both trains were locked. The 
cow-catchers struck with a crashing noiso, and the smoke stacks 
became intermingled beyond identity. In a moment a dreadful 
explosion was heard, and the whole earth and heavens seemed to 
tremble and stagger ; the powder in the northward-bound train had 
exploded, and the cars were immediately afire. All cfforts to save 
them would have have been unavailing, so a rescue was not 
attempted, and the officers did the best they could for themselves, 
By ee the fire was finally limited to the destruction of ten 
cars, Sev other cars were blown off the track by the explosicn, 
and adjacent trees caught fire and were burnt to the ground. The 
only personal injury inflicted was to sh 


a brakesman, w! oulder 
was dislocatedand arm burned while extricating himself from the fire 
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EIGHT-HORSE PORTABLE ENGINE. 
MESSR®, WALLIS AND STEEVENS, BASINGSTOKE, ENGINEERS. 


(fo- description see yage 385.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue dela Banque 
BERLIN.—Asuer and Co., 5, Unter den Lunden. 
VIENNA.—Messrs. GERoLD and Co. 


NEW YORK—Twe Wiiwer and Rogzrs News Company, 
81, Beekman-street, 











PUBLISHER'S NOTICE. 


*,* With this impression we publish as a Supplement, No. XCTX. 
_ 
of our Portfolio of Working Drawings, being Sheet 3 of a 
series of drawings of the Engine of the New York and New 
1 gules age Ange Every copy as issued by the Pub- 
lisher contains this Supplement, and subscribers are requested to 
notify the fact should they not receive it. 








TO CORRESPONDENTS. 

*,* In order to avoud trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this mn, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to hi » but bearing a 2d. postage , in order that 
answers received by us may be Jorwarded to their inati No 
notice will be taken of communications which do not comply with 


these 
*," We cannot undertake to return drawings or manuscripts ; we 


must therefore request correspondents to copies. 

*,* AU letters intended for insertion in THE ENGINEER, 07 contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

Letters are lying in our publishing office for “ Cosmo,” Axle Grease, and 
A. B. Windmills. 

H. J. W.—A letter addressed to the makers of the apparatus, Strand, 
London, wil h them. 


reaci 

J. H.—You cannot do better than procure Reid “On Cement, and on 
Conerete and Mortar,” published by Messrs. Spoa, Charing Cross. 

EnomneER.—Address the Secretary of the Institution Mecha 
Eagineers, Birmingham; or the Secretary of the Society of Engineers, 
7, Westminster-chambers, Victoria-street. ; 

G. E. C.—You will find the questions to which you refer on the compression 
of air, &c., fully treated in the series of articles ‘On the Mechanical 
Properties of Gases,” in Tue ENGINEER, vol, zxxix., 1875, pp. 289, 323, 
416, and vol. xl., 1875, pp. 21, 25. 








CONDENSING OILS. 
(To the Bditor of The Engineer.) 

Sir,—Will any correspondent kindly inform me if there is any method 
of reducing olive, palm, and rape oils, without decreasing its bulk, to 
the consistency of castor oil ? WESTOE. 

182, Burdett-road, Bow, London, Nov. 24th. 





FILE CUTTING MACHINES AND GAS FORGES. 
(To the Editor of The Bngweer.) 


S1r,—I would be much obliged if any correspondent could give me the 
address of any maker of machines for forging and for cutting files, 
About cy years ago there was a factory in Manchester called the 
Patent File and File Machine Manufacturing Company, Limited. I 
have heard of gas fo. in which an iron rod 2in. square could be heated 
white hot, but I should like to get a small forge or furnace in which I, 
by the town gas, could get welding heat on an iron bar say lin. square. 
It would be of great service for my implement repairing shop, where I 
cannot very well use coal in consequence of the smoke, U. R. 


Copenhagen, Nov, 21st. 





SUBSCRIPTIONS. 

Tar Enomeer ean be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. «. 
Yearly (including two cublenumbers).. .. .. £1 9s, Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Excinear is registered for transmission abroad. 

Cloth Cases for binding Tuk EnGineER Volume, price 2s. 6d. each. 

The following Volumes of Tue EnoineER can be had, price 188. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 37, 88, 39, 40, 41. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 

ap og sent by Post Office Order must be accompanied by letter of advice 

to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 


Remritance Post-office Order. — Australia, Belgium, Brazil, British 
Colum Dritish Guiana, Canada, orne of Good Hopes Denmark, ‘ 
France x only), Germany, Gi tar, aww Mh — 
Natal, Netherlands, New Brunswick, Newfoun: d, New th Wales, 
New Zealan umania, Switzerland, Tasmania, = 
ae ae oe Coast of Africa, West Indies, China, via South- 
ampton, 

Remittance by Bill in London.—Austria, Buenos Ayres, oe France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5s. 





ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with alt practical re- 

jority, but regularity cannot be guaranteed in any such case. All 
wertisements, except weekly ones, are taken subject to this condition. 

Apvertisements cannot Be InserteD uNLESS DeLivereD Berore Six o’CLOCK ON 

‘nuRsDAY Evenine IN EACH 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tux ENGINEER, 168, Strand, 








MEETINGS NEXT WEEE. 

Society oF EnoingERs.—Monday, Dec. 4th, at 7.30 p.m.: ‘‘On the 
Rolling of Ships,” by Mr. W. McNaught. 

Tue InsTITUTION oF Civit EnoingERs.—Tuesday, Dec. 5th, at 8 p.m.: 
Diseussion “ On the Chalk Water System.” 

CuemicaL Socrety.—Thursday, 7th, at 8 p.m.: “ Analysis of a 
Species of Erythrophyll,” by Prof. Church. ‘On Phenyienedianine,” 
by Dr. Witt. ‘On Calcium Sulphate,” by Mr. Hannay. 
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“ ENGINEER-IN-CHIEF TO THE BRITISH NAVY.” 
In our last impression we called attention to the repeated 


disasters which befal the machinery of British men-of-war, 
and we also indicated some of the causes which induce 
them. A t deal still remains to be said on the subject, 


and we s not apologise for returning to it. Even 
within the last few days another ship has been placed 
literally hors de combat. The Alexandra, possibly the most 
powe man-of-war afloat, has, we are informed, 
again broken down. It will be remembered that this 
vessel had to return from her first trial trip with a 
de‘ective crank pin. This was replaced, and steam bein, 
got up in harbour and the ines turned round, one 
er screws came in contact wi 





a raft of wood suffered ; the contractor to go wrong. 


to float past, and the screw was injured. Much time was 
lost hace Baw gamle ee grid tall os enter: injured 
blades and trimming up the sound ones to match. en 
the ship made a measured mile trip with apparent success, 
— a speed of about 153 knots per hour, this result 
ing her in the front rank as a fast ship. The six hours’ 

steaming trial was to follow, and the authorities began to 
believe that all was well. In this case, unfortunately, 
hope told but too flattering a tale, for, as we have said, 
the unfortunate Alexandra is once more laid up, this time 
with a very serious defect indeed; one which will probabl 
require the replacement of a cylinder. It has been stat 
however, that certain ships now running with cracked and 
mended cylinders are doing very well; and it is just pos- 
sible that the cylinder of the Alexandra, if repaired, may 
be stronger than before, which is not reg toot But 
we confess that, for ourselves, we should infinitely prefer 
a cylinder which was not cracked; and however skilfully 
repairs may be effected, we imagine that the chief engineer 
of a ship will always hear the order to go on full speed 
ahead with some inward trepidation, so long as a patched 
cylinder remains in his vessel. We do not intend to blame 
the builders of the engines for the breakdown. The 
firm can unfortunately point out with but too much truth 
that their unhappy experience is by no means unique, and 
that cracked cylinders are well known in the British navy. 
The fact that they exist is no excuse for their existence, 
and it is high time that some steps should be taken to pre- 
vent the recurrence of these and kindred casualties on 
board our war ships. It is vain to attempt to conceal the 
truth. The machinery of our modern men-of-war breaks 
down all round. Boilers, stop valves, crank shafts, valve 
ear, feed pipes, bearings, cylinders, give way; disaster 
ollows disaster, and it at last has come to this, that the 
modern marine engine in the navy is the most unreliable 
piece of goods that can be imagined. We are, in a word, 
unable to point out a single important member of such 
mechanism in which confidence can be placed. 

For some time past we have watched the progress of 
disasters in the navy with attention; and we have applied 
ourselves to the task of discovering to what these disasters 
are due. The mouths of large firms enjoying Admiralty 
patronage are obviously closed, but we are at liberty to 
state that there is almost an universal consensus of opinion 
among the builders of marine engines that the failures of 
this-class of machinery in the navy, and the difficulties 
with which the makers have to contend, are due entirely 
to two causes—the first a want of space in the engine 
and boiler rooms, and the limitations in weight rigidl 
enforced ; while the second is that the engines are worked, 
or are expected to work, to afar higher power than can 
be safely reckoned upon. Engineers one and all state that 
if they more room afforded them there‘would be no 
breaking down; or, on the other hand, that if the 
yemerae Mh would be satisfied with less power, the same 
result would be attained. Now in this matter surely the 
marine engine builders of this country must know better 
than the Admiralty authorities what her can and cannot 
do. There are no doubt sufficient reasons why, when a 
great firm is applied to for — of a specified power, 
weight, and dimensions, a reply should be given that the 
engines will be forthcoming. The time for mincing 
matters is past, and we shall state plainly, that in taking 


contracts of this kind many firms—we do not say all—| 


know perfectly well that on the measured mile, and during 
the six hours’ trials, their machinery will be taxed to the 
utmost limit of endurance. The building of marine 
engines to be tried in this way is really a speculation, in 
which the reputation of the maker is staked on the powers 
of certain machines to endure an abnormal strain of suffi- 
cient intensity to leave a very small factor of safety. This 
margin, little as it is, sometimes suffices, but sometimes it 
does not. If it does, the country is congratulated on the 

ssion of a ship which can attain a very high speed ; 
if it does not suffice, then the contractors are blamed 
because they have failed in their endeavour to satisfy 
almost impossible conditions laid down by men who know 
next to nothing about steam machinery. No one seems to 
take to heart the truth that we are living all this while in 
a fool’s paradise, and that our ships are not really so fast 
or our engines so powerful as measured mile trials would 
make them appear. But to keep up this semblance of the 
existence of good things which do not exist, we have pur- 
sued a policy in naval construction which is radically 
wrong from first to last, and which, if followed much 
further, will infallibly lead up to some great national 
disaster. 

Let us, before going further, say that in this matter we 
do not blame marine engine builders; so far as we can see, 
there is no other course open to them than that which 
they adopt. If the Admiralty insist on having a given 
power supplied under stated conditions of weight and 
space, engineers only avail themselves of their legitimate 
rights when they undertake to supply what is wanted, and 
to do their best to ‘give reliable machinery, It speaks 
highly for the reputation of our great marine engine 
building firms that no charge has ever yet been brought 
against them of supplying the Government with defective 
materials or bad workmanship, and this in spite of the 
temptation to make such accusations, to which the Admi- 
ralty are, no doubt, submitted by repeated disappoint- 
ments. It is always admitted that the workmanship and 
materials of the machinery of our ships of war are the 
very best of their kind in the world. It is in one sense, 
indeed, a matter of necessity that this condition should 
be obtained. If a man is compelled to make one ton of 
iron go as far as a ton and a-half, he will take care that 
this iron is really excellent. On whom, then, does 
the Hs “ence  d for the existing state of affairs really 
rest ? yond question on the system—a system, be it 
observed, which is practically without any parallel. We 
employ a naval constructor, by whom our ships are 
designed, and under whose superintendence they are built. 
If a vessel of war is constructed by contract, the designs 
are first pre in Government offices; the specification 
is caref rawn up, and it is ically impossible for 
is system has hitherto 


worked very well. The method employed in obtaining 
machinery is totally different. It is notified to some 
of the leading marine engineers that the Admi- 
ralty want a pair of engines to work up to, say, 
6000-horse power indica These engines must not 
covey more than so many cubic feet; they must not 
weigh more so many tons. If the ers cal. pro- 
duce engines which shall be smaller and lighter they are 
by all means to do so, Designs are put in which are 
nominally examined by an engineer who has really no 
responsibility in the matter, and are accepted or rejected. 
The acceptation or rejection is in hardly a single instance 
based on questions connected with the probable sufficiency 
of the machinery to perform its professed work There is 

ractically no consultation between the constructive 

epartment and the engine builder, and the result is that 
engines which are really inadequate to perform the duties 
expected of them, find their. way into our ships. The 
whole responsibility is thrown on the maker; he has no 
assistance rendered him in preparing his designs, but if 
he is fortunate enough to get his engines to scramble 
through a measured-mile run and a six hours’ trial, ali the 
rest is plain sailing. 

Now let us compare this with the practice of our great 
shipping companies. These companies possess a staff of 
trained surveyors to look after the design and construction 
of their ships—which, we may add, are almost always 
designed by the builder, and not by a servant of the com- 
pany—and thus far their practice assimilates with that of 
the Admiralty. Besides this they do what the Govern- 
ment do not do—they each keep a highly competent 
engineer, the best man it is possible to obtain for money, 
and he has not only the responsibility of examining all 
designs for machinery and passing judgment on them, but 
the additional responsibility of maintaining all the 
machinery belonging to his employers inorder. If a. naval 
architect suggested to this gentleman that engines of a 
certain power could be got into a given space, the engineer 
would at once reject the proposal if he held that the 
scheme would not answer; and we feel certain that if every 
first-class firm in Great Britain were to tender to-morrow 
for machinery which the engineers to such eonpenne as 
the Cunard, the Inman, the Royal Mail, &c. &c., held 
to be too small for the intended purpose, they would 
infallibly refuse to give out any order. We seldom or 
never hear of the failure of machinery in the ships of such 
companies as we have named, simply because sufficient 
space is allowed, and a thoroughly competent man of large 
experience has got the power ani the will to do justice to 
the engine builder in spite of himself. The machinery 
must be sufficient for its intended purpose. It is no ques- 
tion of a trial trip or a few hours’ steaming. If an engine 
breaks down in a passenger steamer, we may rest certaip 
that the matter will not end there; and it follows that 
marine engineers know very well that an Admiralty job 
and a company job are two totally different things. 

We have heard it seriously urged against the adoption 
of a similar system in the navy that no one man could dis- 
charge the requisite duties. If the engineer-in-chief to the 
British navy—whose appointment cannot much longer be 





delayed — is to have all his time wasted in filling up 
forms, then this may be true; but we venture to m™ 
that at least half a dozen men could be got, any one of 
whom would for a salary of about £5000 a year so com- 
letely reorganise the whole system of providing engines 
for our ships of war that machinery disasters would hard] 
ever be heard of. He would have very great responsi- 
bility thrown on his shoulders, and he should be left 
untrammelled by red tape. But the work, after. thin 
had been got into shape out of the existing chaos, would 
not be excessive. There are not in the English navy at 
this moment more than about fifty pairs of engines which 
are really large enough to give much trouble. There are 
not on the average more than half a dozen important sets 
of machinery contracted for each year at Whitehall; the 
work involved would not be greater than scores of men 
perform willingly year after year. The locomotive super- 
intendent of Hy ing railway has much more to do than 
would devolve on the engineer-in-chief of the British 
navy. The fear that the man would be overworked may 
be dismissed at once. In conclusion, while reasserting 
that to the want of such an official, exercising a proper 
influence in the constructive department, most of our 
recent naval disasters are due, we add that nothing but 
disappointment can result should he be chosen from the 
ranks of existing naval engineers. We have the greatest 
respect for the attainments of the heads of the engineering 
departments of our dockyards; but these gentlemen are 
one and all so imbued with respect for the existing system 
of Admiralty management, that they would find it totally 
impossible to shake off their official fetters. The engineer- 
in-chief to the British navy must be selected from among 
those who are untainted by official prejudice, and he must 
possess at the same time full powers and the determzina- 
tion to use them. His great difficulty will lie in battling 
with prejudice, and in obstinately refusing to let himself 
be turned aside from doing what he believes to be right. 
(sne immediate result of his appointment would be that 
the chief constructor would have to give a little more con- 
sideration to the fact that engines and boilers cannot be 
t into a nutshell. Another would ibly be the cele- 
Pretion of a grand festival accompanied with illuminations 
at all the principal marine engine building establishments 
throughout the kingdom, 


THE WATER SUPPLY OF NEW YORK. 

Iv our impression for April 21st, 1876, we called atten- 
tion to a paper read by Mr. Church, before the American 
Society of Civil Engineers, on the Croton aqueduct by 
which New York is supplied with water. Mr. Church’s 
paper was intended to show that this great aqueduct was 
out of repair, and that it was nearly impossible to put it in 
order; principally because the reservoirs in the Central 
Park into which it delivered the water of the Croton 
river were too small to permit the aqueduct to be kept 


Iry for the considerable period required to effect substantia} 





repairs in its structure. The defects which had manifested 
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themselves consisted for the most part in the cracking and 
splitting of the brick rings. Not a few of these cracks were 
so large, Mr. ye ae cor begs the supply of the city 


‘was seriously imperilled; and he added that the waste of 
water by consumers was so great that the aqueduct was in 
reality taxed almost to its full powers of conveyance. A 
discussion on this paper took place in August, and. the 
report of this discussion has just reached us as embodied in 
the “ Transactions” of the Society. As was to be expected, 
the attention of the speakers was not confined exclusively 
to the Croton aqueduct, and much that was said possessed 
general utility. 

It will be remembered that the Croton aqueduct is 
a brick tunnel, with vertical sides and curved top and 
bottom, carried through hills and across valleys, with 
a tolerably regular fall throughout its whole length. 
It does not appear that any serious fractures have 
taken place in this tube except where it is carried on em- 
bankments, and it follows as an obvious deduction that the 
embankments are to blame for the fractures. Having got 
thus far, we are at once face to face with the question— How 
can such a brick tube as the Croton aqueduct be so carried 
across ravines and valleys that failures will not take place 
in its walls? It can hardly be said that the American 
Society of Engineers have done much towards solving this 
problem. Mr. J. H. Shedd, who opened the discus- 
sion, began by pointing out that it was essential that 
a new aqueduct must be constructed, and that very soon, 
unless measures were at once taken to reduce the 
waste of water which at present proceeds day and night. 
The population of New York supplied by the Croton 
aqueduct may be taken at 1,100,000, and the consumption 
of water is nearly at the rate of 114,000,000 of gallons 
per day, or say roughly, 100 gallons per head, a consump- 
tion totally unparalleled. Mr. Shedd very properly pointed 
out that this consumption could easily be reduced one-half, 
still leaving 50 gallons per head per day. This would be 
tantamount to doubling the capacity of the works, and as 
the aqueduct would then have but half duty to perform, the 
head within it would be much reduced, the strains would 
be diminished, and leakage lessened. This he regarded as 
the proper method of dealing with the question, and in 
continuation of this subject he gave some very interesting 
particulars of the water supply of the city of Providence, 
containing about 100,000 inhabitants. The consumption 
is but 22} gallons per head. The area covered by the city 
and suburbs is about fifteen square miles, of which about 
seven miles are closely covered with houses and fully piped, 
some 114 miles of mains being laid. The total number of 
services is about 6000, and 2426 meters are in use. The 
system of levying the water rates appears to be original 
and good. A standard faucet or delivery tap is employed, 
and the consumer may use as much water as this will deli- 
wer to him for any purpose he pleases. He pays an annual 
water rate, not in proportion to the dimensions or value 
of his premises, but of 6 dollars for the standard faucet. If 
he requires more water, then a second faucet is provided, 
and le pays a second 6 dollars, and so on, as many faucets 
as the consumer requires being provided. The only limi- 
tation to the use of water is that no service pipes may be 
laid from one house to another across a road. Now it 
appears that nearly one-third of the consumers are not 
satisfied with this arrangement, and prefer to have their 
water by measure. To this end the water company supply 
meters at the expense of the consumer, but a meter will 
not be supplied unless the water rate amounts to at least 
10 doilars a year. The dimensions of each of the faucets 
supplied are such that they will deliver about 900 gallons 
per hour. About 44 per cent of the whole supply is 
employed for manufacturing purposes, for dwellings 32 per 
cent., and for other purposes, and including leakage, 24 per 
cent. No particulars were supplied by Mr. Shedd con- 
cerning the construction of the meters, which is to be 
regretted. 

The speakers who followed Mr. Shedd confined their 
attention almost entirely to the construction of aqueducts, 
and the instructive fact came out that in every case where 
brick tubes have been carried across embankments they 
have split, or cracked transversely. The conduit of the 
Cochituate waterworks supplying the city of Boston con- 
sists of two rings of 8in. 2 tml depending entirely on 
the earth for support. The embankments were made with 
the greatest care, but the conduit is in very bad order, 
being split longitudinally in many places. Mr. J. B. 
Francis attributes these failures mainly to the action of 
frost, which he maintains tends to relieve the sides of the 
aqueduct from the pressure of the earthwork by which it 
is surrounded, and which ought to hold it together. Mr. 
Hutton pointed out that whereas on the Baltimore water- 
works, where the viaduct is carried over ravines on walls 
laid in cement, no trouble whatever has been incurred, in 
the case of the Washington waterworks a circular, brick 
tube 9ft. in diameter and 14in. thick has split and cracked 
to a very considerable extent. The pipe is carried over 
ravines on embankments of clay laid in 3in. layers and 
rammed down with 60 lb. rammers. Over every embank- 
ment a longitudinal crack is to be found in the crown of 
the arch; in a few cases there is also a crack in the 
bottom. Mr. Davis described the method adopted in the 
construction of the new Sudbury aqueduct, seventeen miles 
long, now being constructed to give a further supply to 
the city of Boston. It is carried across ravines solely on 
earthen embankments made to the following specification : 
‘ All embankments and filling below grade lines shall be 
made with approved material in 6in. horizontal layers, 
thoroughly wet and rolled with heavy grooved rollers, or 
rammed in places where the roller cannot be effectually 
used. They shall be brought up to grade during the 
first season of the work, and shall be allowed to 
stand all the winter—or until the engineer is satisfied 
as to their firmness— before building any masonry 
on them.” A number of embankments was thus raised 
to a considerable height by the autumn of 1875. In these, 
before the frost set in, iron rods 4ft. long, and each fitted 
with a disc at the base 5in. in diameter, were sunk with 
their tops about lft. below the surface, and careful levels 
were taken along them. Levels were again taken last 








ing, when it was found that the embankments, instead 
may tty cage geo The use of dry 
stone embankments was advocated, but such embankments 
have been used to carry the Croton aqueduct with the 
following results :—Where the embankment is 40ft. high 
the dry stone foundation has settled, the aqueduct has 
split longitudinally, the earth has worked down between 

stones, the face wall on each side has s 1din. at 
the base, 24in. at the bottom of the aqueduct, and has 
fallen in 2in. at the top; from which it may be gathered 
that dry stone work does not answer well. 

It is somewhat remarkable that all the speakers failed 
to arrive at the complete explanation of the difficulty, which 
is very simple. Ifa brick ring were constructed and sup- 
ported on a solid plate, as a penny may be on its edge on 
a table, it is evident that the ring would tend to collapse, 
the top falling in and cracking along the intrados of the 
arch, and the bottom giving way in the same manner. 
Whether the ring would or tes not actually give way 
would depend entirely on the strength of the mortar or 
cement used in its construction. It might so happén that 
the ring would fail in another way—by splitting open 
along the top, the sides dropping apart, as a thin tire sawn 
through tends to open when supported on one point below 
only. And this would be especially likely to happen if 
the brick ring were expused to a distributed internal 
strain, such as a conduit has to sustain when nearly filled 
with water. Thus, a brick aqueduct 9ft. in diameter, and 
filled to a depth of 8ft., would have to sustain an 
average ‘bursting pressure of a little less than 2 lb. 
on the square inch, but the weight of the water 
on the lower half would operate still more powerfully 
to flatten that half out, if we may use the word, and thus 
cause longitudinal splits. Now it would appear that in 
none of the American aqueducts which have failed has the 
brickwork been laid in true cement, which is a very different 
thing from ordinary so-called hydraulic mortar. The result 
is that to all intents and purposes the brick rings have 
been too weak to be self-sustaining, and they have depended 
for their continued existence on the earth with which they 
are surrounded and loaded. But no engineer in his senses 
would attempt to construct a brick arch of even so small 
a span as 9ft. with springings of clay alone, however well 
rammed; but practically this is very nearly what has been 
done by engineers who build weak brick tubes and 
then rely on clay to hold them together. It is well-known 
thatunless clayis backed up well toits work it has acontinual 
tendency to get away from it; and long-continued pressure 
on a small mass of clay or earth, especially if aided 
by rain and frost, will cause the clay to assume a new form, 
in much the same way that a lump of pitch will gradually 
flatten down if left toitself. Theattempt toload the haunches 
of the brick tube with earth not kept up to its place, cannot 
be successful, and we thus trace the calamities which have 
befallen the Croton and other American aqueducts, not so 
much to the settlement of the embankments — which, 
however, has no doubt produced the transverse cracks—as 
to the use of weak brick tubes, and the attempt to back 
up or support these tubes with earth located on the summit 
of the embankment. If the tubes were strong enough 
originally to do without the aid of a superincumbent load 
of earth, then it is quite possible that no trouble would 
be experienced on well-constructed embankments. It 
must not be supposed, however, that we are in favour of 
using brickwork, under any circumstances, in combination 
with clay or gravel embankments. At best, the arrange- 
ment is one of second-rate value. The only way to make 
thoroughly sound work, which will endure for ages—as the 
aqueducts supplying a great city should do—consists in 
eschewing pet nt dal altogether, and carrying the 
aqueduct on masonry or brick arches across ravines and 
valleys. This system is very expensive, but it is ver 
satisfactory—so satisfactory that it excels any other which 
it is possible toemploy. When the use of embankments 
is forced upon the engineer by circumstances over which 
he has no control, it may be better, in some cases, to use 
two aqueducts rather than one of the same sectional area, 
The base would b2 augmented, and the arrangement 
would, on the whole, be less liable to failure. The ex- 
perience of American engineers is, however, so definitely 
against the use of earthen embankments as a means of 
carrying aqueducts, that every possible exertion should be 
made to avoid them by conscientious engineers who have 
the true interests of great towns at heart. 





WATER TUBE BOILERS IN THE NAVY. 

A TRIAL has recently been made on a large scale of a water 
tube boiler invented by Cat. the Hon. Arthur Cochrane. 
H.M.S. Danae, 12 guns, has been fitted with four boilers, two 
large and two small, in which the greater portion of the heating 
surface is distributed in vertical water tube Illustrations of 
Capt. Cochrane's boilers have already appeared in Tak ENGINEER. 
We are unable to say how far those of the Danae have been 
modified from the original design, as a great deal of reticence 
has been manifested by officials in the whole affair. It appears, 
however, that the Danae has been unable to go to sea, as the 
boilers prime persistently to an extreme degree. Circulating 
tubes on Field’s principle have been introduced, apparently 
without advantage, for during a trial made last week to test the 
performance of two of the boilers, one with and the other with- 
out the circulating tubes, no appreciable difference could be 
detected. With both the after boilers in steam, the revolutions 
attained were 59, the boilers priming heavily. With the star- 
board boiler “ without circulating tubes” alone, the revolutions 
were 47, With the port after boiler alone, with Field tubes, 
they were about the same, the priming remaining unaffected. A 
Cooper’s separator, which has been fitted to dry the steam, was 
apparently powerless for good. It is now suggested that if the 
ship made a run into pure salt water the boilers would be cured. 
The Danae is fitted with injection condensers of the old type. 
It may be added that boilers similar to the Cochrane generator 
were tried some years since in the American navy, and abandoned. 


FAST RAILWAY TRAFFIC, 

THE accident which happened on Wednesday week to 
the Midland Scotch express at Heeley, near Sheffield, was of so 
peculiar a character, and so serious in its results, that we are 
naturally led to inquire as to its probable causes. In looking 
over the newspaper reports of the occurrence, we do not per- 





modest estimate, going at 55 miles per hour. It is also stated 
eS run off i 
cross-over rails, but we do not see it asserted that there 
points there—facing points on the main line, where there is 
junction, being of course entirely ovt of the question. Nor do 
we gce any mention made, or even a thrown out, that 
there was any defect in the rolling stock. The train had run 
from London in safety, and nothing had been noticed up to the 
point where the accident hap) that led the passengers or 
the officials to suppose that any of the axles, tires, or bearings 
were out of repair. There appears to be a little warning prior 
to the accident. There was some oscillation of the carriages, 
increasing in violence for a second or two, and then the 

tore down the semaphore and signal cabin and buried themselves 
in the smashed-up platform. This being so, we naturally turn 
to the only possible remaining source of the catastrophe and ask, 
Was the permanent way in proper condition? Any defect in this 
respect would have been more likely to have caused the accident 
than anything else, in the absence of glaring defects in the con- 
dition of the rolling stock. A loose rail, a spike or two “ pulled 
up” out of a bad sleeper, or an gre wd fastened fish-plate 
would suffice to throw off a train thundering along at a rate of 
nearly a mile a minute, or it may be that the platelayers have 
been at fault in some detail or other of their work, espe- 
cially if they had been relaying at the place, say, by leaving a 
rail a trifle too narrow or too wide as to gauge. These, of 
course, are but mere suppositions as to what really was the 
cause, but we shall be somewhat surprised if they are not near 
the mark, when the report of Captain Tyler is publisked. We 
observe by the local reports that Captain Tyler inspected the 
place next day, and, in the course of his examination, paid par- 
ticular attention to a small bridge—near which the carriages 
first left the rails—the timbers of which he had bared. As a 
matter of strict history in this case, we believe the Pullman 
cars were hardly damaged, whilst the ordinary carriages were 
smashed up. 


THE FRENCH TARIFF ON IRON AND STEEL. 

Upon the new general tariff for metals adopted by the Com- 
mittee of the Conseil Supérieure de Commerce, the British Cham- 
ber of Commerce in Paris has just drawn up a report. It is 
proposed that under that tariff iron ore shall be admitted free 
of duty. Pig iron is to pay 2 franes the 100 kilos., or 16s. per 
ton, as at present, but the extra 70c. now imposed upon partly 
refined iron is to be abolished. The duty will thus amount to 
nearly 20 per cent. on the present value of pig iron. The 
Chamber condemn the impost as altogether unnecessary, and the 
admission of pig iron duty free is contended for. In support of 
their contention that no duty is needed, the Chamber state that 
the imports of pig iron from England are fast decreasing, having 
fallen from 40,000 tons in 1872 to 27,000 tons in 1874. The 
result of the long and active discussion in the Commission as to 
what should be the duty upon bars, was that it was recommended 
to leave the duty as it now stands, namely, 35 per cent. ad 
valorem, or about £2 8s. per ton. This duty the Chamber con- 
demn upon a like ground. They show that whilst France 
exported 20,822 tons of this description to foreign countries 
during 1874, the imports from England embraced only 167 tons, 
and only 1779 tons from all countries. The cost of carriage is 
held to be in the case of so bulky an article quite sufficient to 
prevent active foreign competition, The same argument is 
applied to steel bars, on which the duty is at present 70s. per 
ton, whereas a duty of even 7s. per ton would, certainly in 
respect of the cheaper qualities of English steel, be prohibitory. 
The Chamber accompany their report with practical examples, 
which they hold demonstrate that the French iron and steel 
trade will be able to hold its own against all foreign competition, 
without the aid of any protection whatever. The British Cham- 
ber of Commerce are in this matter fully carrying out the wishes 
before expressed by the English Chambers, who in the iron loca- 
lities are still communicating with the Foreign-office, where the 
various statements will be put together and considered by the 
Government before they are communicated to the French Govern- 
ment, preparatory to the meeting of the French Chambers on 
the 8th of January. These are all healthful manifestations 
on the part of the representatives of British interests, and 
cannot be declared to be unnecessary, though we cannot say 
that we have great cunfidence that any representations will lead 
to much alteration in the new tariff as now proposed. Nor 
would the latest information from Berlin seem to indicate that 
all danger is overpast, relative to the result of the efforts of 
the Protectionist ironmasters throughout Germany, touching 
the proposed abolition of the metal duties with the opening of 
the New Year. 
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AGRICULTURAL ENGINEERING PATENTS. 

WHEN the history of engineering of the nineteenth century 
comes to be written, that branch which deals with the tillage of 
the soil, and the preparation of its produce for the market, will 
occupy one of the most prominent positions. The great strides 
and rapid development made in the design and construction of 
implements for the use of the farmer during the present century 
afford examples of the application of mechanics to the wants of 
man scarcely excelled in extent or importance, except perhaps 
as applied to railway or oceanic communication. From earliest 
historic time down to within a hundred or so of years, the 
modifications in the implements used in husbandry were per- 
fectly insignificant when compared with those of even two or 
three years in the last decade. The days have not long passed 
away when the country wheelwright’s shop supplied all the wants 
of the farmer in the way of ploughs, horse-hoes, rollers, dibbles, 
scarifiers, drills, &c., and the last examples of this were in out- 
of-the-way corners of the country. Even now in those country 
places far away from railway communication, the shoeing black- 
smith supplies many makesbifts in the place of efficient wearing 
parts as used by all farmers living in easily accessible places. 
The oldest of our agricultural engineering establishments 
by making what would now be considered very crude tools, and 
in not much other than a blacksmith’s shop of the old wheel- 
wright’s type, but with the addition of a small foundry where 
the furnace was supplied with blast by a manual-power driven 
fan. The eldest member of the proprietary of one of the 
largest and longest established agricultural engineering works in 
England has but recently ; assed away, who could well remember 
the donkey-gear with which the fan was driven for blast-supply 
to one small cupola, and which he lived to see supplanted by a 
sixty horse-power steam-engine, and to see the little works with 
its few men grown to a giant giving work to from twelve to 
sixteen hundred hands. The little implement works that grew 
to big ones were those which, like so many great manufactures 
of this century that have made England so wealthy, were 
managed by, or gave support to, men of mechanical ability ; and 
it may be said that with the date of the birth of the steam- 
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engine as it came from the hands of Watt, a new cra in agricul- 
tural implements set in; but it was not until much later that 
agricultural engi as we now know it, can be said to have 
commenced. better key cannot be found to the history of 
one division of this branch of engineering in England for the 
2 two centuries than that which has recently issued from the 
atent-office in the volume Division I. of “ Abridgments of 
Specifications relating to Agricul! ” and which includes 
all patents relating to field implements, and methods of tilling 
and irrigating land, that were granted between the years 1618 
and 1866. The abridgments occupy 898 pages, and of this 
number only 30 are occupied by those dated previous to the 
beginning of this century. The first patent was granted to 
David Ramsay and Thomas Wildgosse in January, 1618, and 
was for a means of making “ Newe, apte, or compendious formes 
or kinde of engines or instrumente and other profitable inven- 
cons, wayes, and meanes” “to ploughe grounde without horse 
or oxen, and to enrich and make better and more fertill as well 
as barren heate, salte, and sea sande as inlande and upland 
grounde.” The patent also relates to the modes of raising water 
for supplying cities, towns, and houses at a cheap rate, and to a 
means of making boats for the carriage of burdens and passen- 
gers, “‘runn upon the water as swifte in calmes, and more saff in 
stormes, than boate full sayled in greate wynes.” Passing on 
from this curious specimen of early patent specifications, we come 
on page 15 to the abstract of what was the first patent taken 
out by one whose lineal descendants are the proprietors of one 
of the largest agricultural works in England. This is the patent 
granted to Robert Ransome in 1785, for making cast iron shares 
in moulds wetted on the bottom side with salt water. This was 
followed by another in 1803 for the method of making chilled 
cast iron shares, which is followed to this day, and which marked 
a new era in ploughing, and made it. thereafter unnecessary for 
the ploughman to finish his hard day’s work by a walk, probably 
of some miles, to the blacksmith’s shop to get his old-fashioned 
wrought-iron share Jined or “drawn out.” The abstract above 
quoted does not inform us what the inventor proposed to sub- 
stitute in the place of horse or ox power, but the first mention 
we find of the use of steam power as applied to ploughing is of 
a patent taken out in 1810 by a Major Pratt, for “ Machines for 
performing various agricultural operations by mechanical power. 
Wiad, steam, or other mechanical power may be employed.” 
From that date down to 1852 only six patents were granted on 
this subject, but after that date the patents are very numerous, 
mostly, however, for some kind of plough or digger drawn across 
the land by or attached to the engine. Steam ploughs do not 
seem to have taken a practical form until 1856, when the balance 
plough was patented by Fowler and Greig, and this system was 
really made complete by the invention by Worby of the disc 
anchor, which was also patented in 1856 in conjunction with 
John Fowler, other inventions being included in the patent. 
William Worby was for many years the general manager of the 
celebrated Orwell Works of Ipswich, and was, we believe, the 
first to work a portable threshing machine by steam power. 
It is told, with reference to this first trial, that the opposition of 
farmers to the presence of a steam-engine in their stack-yards 
was so great, that he had very great difficulty indeed in per- 
suading anyone to allow him to try the steam-driven machine on 
their premises, and he only succeeded in getting permission by in- 
suring the farm of a farmer who, upon that condition, consented 
to the trial. The trial was a success, the machine with its port- 
able disc engine was sent to the Royal Agricultural Society’s Show 
in 1841, and a short account is given of it and of some trials made 
with the object of testing the safety or otherwise of a steam- 
engine in a straw-yard, in vol. ii, p. 117, of the Society’s 
Journal. The engine and machine were brought back to Messrs, 
Ransome’s works, and after standing some time the engine was 
sold and the machine altered so as to be driven by horse-gear, 
as no farmers could be persuaded of its safety on a farm. A few 
years afterwards, however, steam-thrashers were taken up by 
other makers, and very soon became common after the first few 
were sold. Worby was a prolific inventor; the steam-plough 
owes much to his mechanical skill, while the horse-plough is in- 
debted to him for the universally adopted lever neck, which 
carries and regulates the position of the share. He invented the 
truss beam-plough, the folding knife-bar for reaping machines 
for enabling them to pass through gateways, and among other 
things, was the first in England to move bodily a brick house 
without previously removing any of its contents. This feat was 
illustrated, though by a cut which gave a most inadequate idea 
of the size of the house, in the /llustrated London News of J uly 
29th, 1848. But to return to the volume before us. Ploughs 
and reaping and mowing machines form the subject of more 
patents than any other class of field implements, and to those 
who know the difficulty which now attends the attempt to make 
any important change in the latter class of machines, the num- 
ber under this head is not surprising. The ingenuity which has 
been displayed in the construction of reaping and mowing 
machines is hardly excelled by any other class of mechanism. 
A curious error, or at least an illustration of a too great exercise 
of caution, occurs with reference to this part of the volume. 
Lawn mowing machines are here referred to, and though it 
is in one or two cases mentioned that some part of the invention 
protected is applicable to reaping machines, there certainly is 
not sufficient ground in the instances of the machines here 
in question, for the appearance of horticultural machines 
amongst “field implements.” A very large and important class 
of farmers’ machines, namely, food-preparing machinery, does not 
of course appear in this division of abstracts relating to agricul- 
ture. The volume containing these, when it appears, will be a 
most interesting one to agricultural engineers, and with the one 
before us will make a very complete guide to the history of im- 
provement in his manufactures, These abstracts, however, must 
not be confounded with complete specifications, but they give in 
most cases a clear idea of the nature of the invention. It has 
long been a half-expressed thought with some branches of the 
engineering profession, that their brethren engaged in the design 
and manufacture of agricultural machinery have to supply 
wants which are easily satisfied; but the long list of patents, 
even in this division, would contradict this ; and as to the design 
and work in the steam engines and machinery as now made b 
the leading firms, it may be truly said that it is not excell R 
except in size, by locomotive, marine, or any other class of 
steam machinery. The preface to this volume tells us that all 
machines for the treatment of the gathered crop will be treated 
in a second volume, while prime movers for agricultural pur- 
poses will also be treated apart. The matter in this first 
division is “so arranged as to form at once a chronological, 
alphabetical, subject matter, and reference index to the class to 
which they relate.” As these abridgments do not supersede 
the necessity of consulting, in 
cations, the price at which the printed copies of the latter 
are sold is given at the foot of each abstract. Al 
the volume seems to have been most carefully pre; , and 
— great credit on the gentleman to whom its compilation 
1s due, 


icular instances, the specifi- |- 





EIGHT-HORSE POWER PORTABLE ENGINE. 
. Wrrutx the last few years a general desire has been mani- 
fested by all builders of engines to make this class of 
hinery as good as possible, and we very seldom now meet 


mac! 
with the wretched productions at one time but too common. | shi 


Among the persons who have comparatively recently determined 
to establish a better reputation than ever he this aa of work, 
we may mention Messrs, Wallis and Steevens, of Basingstoke. 
We illustrate this week an engine which the firm will exhibit at 
the forthcoming Smithfield Club Show. 

As a general rule we find that when drawings are well made, 
the workmanship of the machinery is good, and it is only due 
to Messrs. Wallis and Steevens’ drawing-office to state that we 
have very rarely indeed seen any tracings better executed than 
those from which our engravings have been prepared. — 

The engine is one of a stan series, recently designed by 
the firm, which may be said to embody their old design 
thoroughly remodelled, most of the castings being made from 
new patterns. The engine has a jacketed cylinder, a feed-water 
heater, and a high-speed governor. 

The dimensions of the engine are as follows :— 


° ft, in. 
Diameter of cylinder .. «2 se ue we 0 9 
Length of stroke .. ua . eo es , 10 
Diameter of steam pipe .. ° 0 2 

Ps exhaust pipe 0 2 
Hs piston rod .. . 0 1h 
of piston ., ee oe ee om 0 
Diameter of slide valve rod ee ee or) 0 0 
Stroke of slide valve oe - oe . 0 2 
Size of steam ports, jin, by 6in. long .. oo es oui 
»» exhaust port, l}in. by 6in. long eo ee on 
Diameter of throttle valve spindle .. é . 0 Of 
pA crank ee oe . : 3 
” ” oe ° 
Length of crank journal .. a@ 3 
” ” pin es - 0 
Diameter of pump plunger - 02 
Stroke of pum 6 os oe - O 2 
Safety valves, eter of each .. ~« 2 
Diameter of fly-wheel .. oe ee ee of ®@ 
Wiath of fly-wheel .. os ee ee oo oe ve O66 
Speed of governors, 175 revolutions per minute .. — = 
Speed of engine, 125 is je ee = 
The dimensions of the boiler are as follows :— 
ft. in, 
Width of outside fire-box.. oo 38 
Len; ” ” - 210 
Height * Sea °. ae oe oo 4 4 
Barrel, 2ft. 84in. diameter by 6ft. lin. long .. _ 


Twenty-eight tubes, 6ft. Tin. long by 2} external diameter 
Grate urea, 5°9 square feet et ee ée «s ee 


. ft. 

Fire-box heating surface .. ee om ee «e “tre 
Tubes .. oe ee oe a oe « oe «. 127°6 
Total ee . oe -» 165°4 


The cylinder, which is completely encircled by a steam jacket, 
as well as lagged, is cast with the steam chest. The foot is 
carried all round the base, which permits it to be bolted down to 
the boiler-barrel in a very substantial fashion. The jacket is 
open to the boiler at all times, and in no way affected by the 
atop valve. Itis therefore gradually heated as the steam is raised, 
and always hot ready for work ; care has been taken to so con- 
struct the jacket, that the accumulation of water or air in itis 
impossible. Judging by long observation, we believe that half 
the jackets that are in use are not steam jackets at all, but very 
often contain water only, the drainage in many cases being either 
entirely neglected or imperfectly carried out. 

The cylinder jacket.and liner are separate castings, the former 
bored, and the latter turned to gauges having the exact allow- 
ance made for shrinkage; the jacket is slightly heated, which 
causes it to expand sufficiently to insert the liner, and when 
cooled down with the liner in position, a perfect joint is made 
between the two; this plan of making steam-jacketed cylinders 
is now being generally adopted. Messrs. Wallis and Steevens 
were the first, we believe, to use it extensively with cast iron 
bushes for portable engines; steel bushes have been used for 
racing engines. This mode of forming steam-jacketed cylinders 
has several advantages over those cast entire. (1) Minimum 
risk from defective castings, as all the walls or partitions can be 
examined before the bush is putin. (2) There are no jacket- 

orts to be stopped up. (3) The liner can be cast in “stiff” or 
metal, so as to be very durable, and the jacket in softer 
metal easily shaped and turned. (4) The liner can be made of 
a medium and equal thickness all round, so that the heat can 
be freely transmitted from the steam in the jacket to the steam 
in the cylinder. Some makers whose cylinders are cast entire, 
to insure having sound castings make the walls of their 
cylinders excessively thick, which seriously interferes with the 
efficiency of the jacket. (5) Reduced cost for moulding and 
core making, the cylinder being very simple. (6) One pattern of 
cylinder may be used for two-sized engines, by having the 
liners made to suit the different sized pistons. Access can be 
had to the slides, stop, and throttle valves, by taking off the 
steam chest cover. It will be seen from the sections of the 
cylinder that a sliding stop valve is used, with the rod placed 
as close to the sliding face as possible, to prevent tilting. The 


back of the stop valve forms a spring box, in which a piston and | ® 


spiral spring are inserted, the former sliding on a planed projec- 
tion on the inside of the steam chest cover. The safety valve 
is placed on the top of the cylinder, ia communication with the 
jacket ; the spring balance being brought sufficiently clear of 
the cylinder to allow the back cylinder cover to be taken off 
when the steam is up. 

High-speed governors of the cross-armed weighted type are 
used, very sensitive, and direct-acting ; the stand forms a guide 
for the slide valve rod. A cast iron tray is fixed to the bottom 
guide bars, for catching the oil from the bars, blocks, the small 
end of connecting rod, and the drippings from the piston gland, 
which tray can easily be emptied when necessary by simply 
taking out a brass plug in the bottom. 


The engine is fitted with the now well-known annular —e feed- | 8: 
er enters 


water heater. The exhaust steam after leaving the cylin 
the chamber G through the pipe A, and after traversing it from end 
to end, passes out again through the outlet C into the chimney as 
usual. The water condensed from the exhaust steam flows out 
at E, The heater is slightly inclined towards this end, so as to 
cause the condensed water to run freely away. The feed-water 
is delivered by the wwe Besar, the inlet B, and passes along 
the tubes J J, and out ugh the pipe F, and enters the boiler 
through a check valve, The pump is always kept full on, and 
any excess of water delivered by it not required for supplying the 
boiler is allowed to flow through the pi into the feed tub, this 
pipe being fitted with a regulating cock. The tubes J J, through 
which the spel pan a traversed by rods Q Q, these rods 
being kept in a central position in the tubes, by the ends entering 
sockets formed in the end covers of the heater. By the inser- 
tion of these rods the water is caused to flow through narrow, 
annular spaces, in direct contaet with the surface, while 
the removal of these rods the interior of thetube isleft clear for 
. By experiment it has been found that this heater will 
deliver the water into the boiler, with the pump full on, at a tem- 


perature of 200 deg. to 205 deg. Fah. The heater is firmly bolted 
to the smoke-box at the pump end, and simply supported on a 
bracket at the cylinder end, to allow for the expansion of the 
boiler. The exhaust and feed-water pipes are fitted with expan- 
aion joints. The crank shaft brackets are hollow castings, as 
own in the. engraving, of massive design, without being in 
reality heavy; they have oil-catchers cast round them, just under 
the bearings. means devised for emptying the oil out of 
these troughs is shown on the drawing; a tunnel is cored 
through the bracket level with the bottom of the trough, in the 
centre of which is a fin. hole fitted with a plug, out of sight in 
the panel of the bracket, by drawing which the oil may be run 
into atin. The front of the boiler is provided with the usual 
fittings, except the boiler cocks, which are abandoned, two 
water gauges being used, having between them a brass plate 
pointing to the mean water level. 








66-INCH TURBINE, ROYAL GUNPOWDER FAC- 
TORY, WALTHAM ABBEY, ESSEX. 


For many years one part of the gunpowder mills at Waltham 
had been driven by a wrought iron water-wheel 14ft. in diameter 
and 7ft. wide, but with the new developments which have of 
late years taken place in the manufacture of gunpowder for 
heavy artillery, this water-wheel was found insufficient in power. 
Moreover, as with many others of its kind, an extravagant consump- 
tion of water gave a comparatively small return, and it was 
decided to replace it by the turbine which forms the subject of 
our illustrations. This new machine is found an improve- 
ment in every respect, giving enhanced power from the same 
water supply, and regulating the quantity used in exact propor- 
tion to the necessities of the manufacturing processes in hand. 
In design and construction this turbine presents several marked 
and original peculiarities, and differs in some respects from the 
Fourneyron type upon which it is based. of the water 
flowing downwards as usual, the stream is conducted through a 
spacious wrought iron inverted syphon of considerable strength. 
This pipe forms an excellent foundation for the wheel, and 
enables all the parts to be seen and examined with the greatest 
facility, for by this inverted arrangement the turbine wheel is 
always accessible, and when the tail water is pumped away every- 
thing stands in the open daylight. Those of our readers who 
have had occasion to examine or repair turbines of the usual 
form will be in a position to appreciate this advantage of the 
inverted system, as shown in our illustrations, page 379, 

The stream of water ascending and passing through a series 
of curved guides, then crossing the circular sluice gate, finally 
enters into the buckets and causes the turbine wheel to rotate 
and communicate, by bevel wheels and shafting, its power to the 
driven machinery. The vertical fall of water varies from 5ft. to 
6ft.; hence, in order to keep the turbine at a regular speed, with 
work which also varies, it is necessary to provide a governor ; 
and for such a case as the present, and indeed frequently else- ~ 
where, the Fourneyron, or outward flow turbine, possesses an . 
advantage over those more common descriptions of machine 
where the flow is from the centre inwards. These latter practi- 
cally govern themselves at a speed related to the vertical fall ; 
and where this fall is considerable, and the change in height only 
a small percentage thereof, the plan may doubtless be sufficiently 
perfect, but where, as in the present case, the proportionate 
variation in fall is great compared with its average, then it is a 
positive recommendation to have a turbine not required to run 
within such narrow limits of speed to obtain its best effects, 
and a governor then maintains a uniform speed throughout. 

A circular sluice surrounding the curved guides stauds within 
the revolving wheel, and rises and falls so as to regulate the 
orifice. It is balanced and suspended to a massive shaft, being 
guided in slides, so as to move with the utmost ease either by 
hand or by the governor, At the upper end of the turbine 
shaft an ordinary all governor is fixed, and adjusted go as to 
occupy its mean position, when the turbine runs at its mean 
speed, This governor acts upon a small balanced hydraulic 
valve, and admits water from the head underneath a heavy 
piston, causing it to rise when the speed becomes too great, or 
releasing the high-pressure water, iind permitting it to fall when 
the speed of the turbine is too low. Thus the governor acts in 
an indirect manner, merely indicating the times when a more 
powerful force shall alter the position of the sluice. Although 
there is an ordinary sluice, not shown in the drawing, which 
may, if desired, be used for starting or stopping the turbine, 
yet in order that the circular sluice shall unite the functions of 
starting and governing, a peculiar plan has been contrived in 
the present example. At one end of a lever there is connected a 
piston rod from the hydraulic governor cylinder, and at the other 
end of the same lever the screw of a hand-wheel is attached, 
the lever itself being carried, as it were, upon the sluice by its 
connections. Depressing the sluice has the effect of increasing 
the water supply, and raising it the opposite effect ; so that by 
turning the hand wheel the sluice is lowered, and the turbine 
started into motion. Meanwhile the hydraulic piston stands 
still, and simply acts as a fulcrum for the lever ; but should the 
rise too high, after the sluice has been lowered by hand, 
then acting in the manner already explained, the governor 
admits water to the hydraulic cylinder, raises its piston, and 
thereby closes the circular sluice to diminish the supply of 
water to the turbine. By a little adjustment, for which all 
means are provided, this construction forms at once a most 
simple and efficacious governor. 

It will be observed that cast iron wall-boxes are placed under 
the walls of the old wheel race to secure as much width as 
possible for the egress of tail water, for every inch lost in the 
tail race is so much fall wasted and thrown away. This turbine 
runs at a speed of 42 revolutions per minute with great 

ity. Its are made of ample dimensions, and 
the curves both of guides and brackets are designed to give a 
ood and sufficient duty from the water expended. The ruling 
idea in its arrangement is not to reach any fanciful or purely 
theoretical perfection, so often sought in vain, but to havea 
machine strong and durable, easily accessible in all its parts, and 
competent to maintain without much attention the serviceable 
performance it has been once designed to accomplish. 








4-HORSE POWER VERTICAL ENGINE AND 
BOILER. 


WE illustrate at page 375 a 4-horse power vertical engine 
and boiler combined, mounted on a strong cast iron foundation 
plate or bed, and supported on four feet or legs ; the height of 
the boiler is 6ft. 6in., and it is 3ft. 6in. diameter, with two cross 
tubes 64in. diameter, the whole made of sufficient strength to 
sustain a working re of 801lb. or 901b. per square inch. 
The cylinder is 6in. bore and 12in. stroke, and fitted up as 
shown. The of the boiler is sufficient to work 
indicated. It represents a class 
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= .—A communication from Jehosaphat Davy Postle.—29th September, 

$926. Dress Fasteners, Thomas Dawson and Thomas Allen, Barnsley.— 
11th October, 1876. 
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3986. Rorary Fans, John Harris, Kilburn —16th October, 187#. 

4056. MEasorine Sperp, &., Alfred Tylor and Joseph John Tylor, Lon- 
don.—20th October, 1876. 

4083. Fotpine Yarss, = al France, Alloa.—23rd October, 1876. 

4107. Ozoxerit, Albert Sauvés, Westminster.—A communication from 
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William Falconer King.—27th October, 1876. 

4225. Hot-airn Barus, Thomas Galbraith, Londonderry. 

a4 WooLien CuoTns, James Ilenry Rogers, Stroud.--lst November, 

4210. Warerproors, Samuel Leake Worth and Joseph How Pontifex, 
Oxford-street, London. 

4243. Speep RecorDERs, George Westinghouse, jun., Liverpool.—2nd 
November, 1876. 

4256. AXES, Robert Bane nage Grantham, an! Charles Herbert Holt, 

—3rd Ne 187 








6. 

~. WikE Rore, Robert Stirling Newall, Gateshead.—6th N U 

1876. 

4314. Boxes, Henry Roman, Piccadilly, London.—7th November, 1876. 4 

4821. AGEING Fapaics, Samuel Knowles, Bury. 

4325. GRINDING SUBSTANCES, William Henry Thomson, Islington, London. 
—Sth November, 1876, 

7? Horsesnoes, George Thompson Atkinson, Torquay.—9th November, 

4349. Lamps, Jacob Hirschhorn, Berlin.—10th November, 1876. 

4377. Movpina oy nem nag 4 John Bennington Moore, Old Kent- 
road, Surrey.—11th November, 1876. 

4393. SHUTTLES, Robert Andrew Wwina, Walmersley. 

4395. Fisu-pLates, James Robinson, Liverpool. ith sree 1876, 

4407. STEAM REGULATOR, Paul Carritre, G: oe 

4413. Catornic Enoines, John Buckett an William Thomas Buckett, 
Southwark, London —14th November, 1876. 

4422. Gas Enoines, William Robert Lake, Southampton-buildings, Lon- 
—_. .—A communication from George Bailey Bayton.—15th November, 

876. 

4521. Scourrne Grau, Alexander Melville Clark Chancery-lane, London. 

—A communication from William Pitt Clifford.—zlst November, 1876. 


All ns having an interest in o in oppoing any one of suck applications 
should leave particulars in writing of their objections to such applications 
oh oe i of the Commissioners of Patents within twenty-one days of 
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ABSTRACTS OF SPECIFIOATIONS. 


travelling — the rack gearing into a toothed wheel on 
t shaft, having at t ten & mre wheel into another 
the quadrant pinion! shaft, or itive motion is 
shaft thed wheels and chains. The Second 
drawing out motion, and consists in 
bw gm ha gy of a lever or catch to prevent the lever that carries the 
a gives motion to the back shaft from rising out of gear 
when the carriage is suddenly put in motion. On the stud on which the 
lever or catch works there is a second lever rr bow! moved bysin in- 
cline fixed to the carriage when the lever or catch is required to act, or the 
bowl may be on the carr’ und the incline on the second lever, 
the incline in both cases being capable of adjustment, longer or shorter, 
as required, and to the second lever is attached a ting-rod p 
with a handle for enabling the operator to put the lever or catch in posi- 
tion when the carriage is suddenty put in motion. 


1850. Rouurr Skates, W. Scott.—Dated 29th March, 1876. 
The footboard is slotted at the sides for keys to ride up and down in 
y a pressure from the foot. The lower ends of the keys act upon 
inclined surfaces of a table, and turn the table round to the desired 
le for curve motions, the rollers going with the table for the purpose. 
India-rubber return cushions are employed on the footboard. 
1861. Assortixe Coins, A. V. Newton.—Dated 29th March, 1876. 

This invention relates to a novel it of h ‘or 
separating coins of standard weight and size from light or false coins of 
the same nominal value in a rapid and efficient manner. 

1852. Insecrors, J. H. Johnson.—Dated 29th March, 1876. 

The main object of this invention is to so construct an injector that the 
operating parts can be readily removed from the body for the purpose of 
cleansing, repairs, and the like, further objects of the invention being to 
improve the construction of the check valve in the ipe which 
communicates with the boiler, and to protect the spring which operates 
the valve in the overflow branch, 


1358. Suprortinc Wixpow SasHeEs, H. C. Tucker.—Dated 29th March, 
1876. 
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The invention consists in sustaining window sashes and shutters in 
any position by means of india-rubber strips let into the window frame 
so as to slightly project, against which runs a toothed serrated or grooved 
roller or rollers on the or shutter, pressing mst and embedding 
itself in the said strip. In conjunction with the above a rubber wheel is 
mounted on the lower part of the sash to press against the sash frame. 
1854. Macuine Banps, A. M. Clark.—Dated 29th March, 1876. 

The invention consists in the use of brass wire covered with hair or 
bristles and then twisted into strands, and either woven into fabrics 
which are, if desired, coated with rubber or other composition, or made 
into ropes or cordage. i 
1355. Treatment or Sewace, F. Hille.—Dated 30th March, 1876. 

This provisional specification describes methods of treating sewage 
with lime and tar and sea water ; also a method of dealing with sewage 
sludge. 

1856. Skates, N. Marshall.—Dated 30th March, 1876. 

The inventor constructs a skate as follows:—<A stock, or foot-plate, 
carries studs, to which is hinged a vertical plate which carries studs, on 
which the axles of the runners turn, and are thrown towards or from 
each other by their axles being pressed upon by studs or cam plates 
carried by the foot-plate ; springs secured on the vertical plate press upon 
the foot-plate and hold it firm, 

1857. Ventivatine Apparatus, H. Lacy.—Dated 30th March, 1876. 

This invention consists in applying to the upper end of a ventilating 
shaft or chimney a certain apparatus, the action of which causes a keen 
up-draught, thus continually changing the air in the space beneath. 
1858. Winpow Sasu Fastener, A. Lloyd.—Dated 30th March, 1876. 

The centre on which the arm turns works in a slot in the back plate, 
and is retained there by the pressure of a spring. In the edge of the 
tront plate is a notch, in whicn, when the free end of the arm is drawn 
forward to close the fastener, it is caught, being drawn in by the pressure 
of the said spring. 

1859. Securine TiLes, J. Ravenscrojt.—Dated 30th March, 1876. 

A special die for the bottom or reverse of the press used in making or 
stamping tiles, which die is to be engraved with certain grooves, ‘The 
tile when issued from the press to be placed on the turning lathe or 
jigyer, and undercut or beveiled, the effect being that when fastened to 
any surface desired the cement or other cohesive substance locks the tile 
to such surface immovably. 

1360. Rotter Skates, G. G@. Bussey.—Dated 30th March, 1876. 

The object of this invention is to obtain the convergence of the wheels 
or rollers of skates, and a softer bearing surface for the comfort of the 
skater. 

1861. Expanpine Hoors, A. M. Clark.—Dated 30th March, 1876. 

The device consists of a V-shaped spring to be inserted in the cleft or 
cavity between the frog and hoof so as to act by its outward pressure for 
preventing and curing contraction of the hoofs of horses or mules. 

1863. Forcainc Nurs, Botts, Rivets, ano Spikes, J. Fletcher.—Dated 
30th March, 1876, 

This invention consists of an improved self-acting feed motion for sup- 
plying the heated bars to the dies of nut forging machines and for indent- 
ing the edges. Also in the combination of two puncues with the 
improved self-acting feed motion. Also in the application of an adjustable 
holding down plate in front of the dies. The dies above described may 
be adapted to the forging of bolts and rivets. In forging spikes the dies 
are d to cut off the desired length of the bar to form the head and 
to make the point at successive operations. 

1364. Tirrine Basins, A. Paget.—Dated 30th March, 1876. 

According to this invention a basin without trunnions is supported at 
or near its rim, the posterior pes being left unsupported, so that it can 
be tipped. The shout or receiver is made either with a cross vertical dia- 
phragm to prevent the water splashing up, or with back, front, and sides 
without such concave curvatures as tend to guide the discharged water 
upwards, 

1885. Casks, R. A. Gibbons.— Dated 30th March, 1876. 

According to this invention staves for casks are heated on plates cover- 
ing a fire flue, and are then built upon a trussing machine of known con- 
struction, having a hydraulic cylinder which by suitable valves can be 
worked by moderate pressure from an accumulator during the first part 
of its operation, and with higher pressure direct from the force pumps 
during the latter part of its operation. ‘The staves being trussed together 
in cask form, are internally chamfered at their ends by revolving cutters 
ooting at both ends of the cask while it is clamped between two sliding 

e 


1366. Weirs anv Stuices, F. Applegath.—Dated 30th March, 1876. 

This invention consists in constructing weirs or annicuts across rivers 
or streams either of cast or wrought iron plates, strengthened by ribs or 
stays, and sunk into the bed of the river, and having projecting flanges 
resting on the bed, serving as an apron. Or the plates are fixed together 
in box form, so as to constitute a hollow wall, which is filled in with 
concrete or brickwork. Under sluices are provided, which may be in the 
form of narrow V-shaped openings closed with wedge-shaped pieces. 
According to another arrangement the weir is constructed of iron of a 
tunnel or tubular shape, so as to allow of communication between the two 
sides of the river. According to another arrangement the weir is formed 
of iron bars acting as a grating, a second sliding grating being provided 
by which the spaces in the first grating can be more or less cl 
1867. Coverine TasLets, W. C. Pellatt.—Dated 30th March, 1876. 

The invention consists in covering tablets or cards with metal foil, 
paper, or other material by machinery, instead of covering the same by 
hand as heretofore. 


1368. Sopa Asn, J. Riley.—Dated 30th March, 1876, 
This invention consists in rocking the furnace instead of making it 

revolve, The gaseous products of combustion escaping from the furnace 

pass over a top bed, so as to dry and heat the salt cake, limestone, and 

coke, preparatory to their being emptied into the furnace, 

1869. Sewine Macuines, R. M. Young.—Dated 30th March, 1876. 

This ists in imp? is on the i tor’s previous patent, No. 
2994, of 1875. Instead of a picker arm or long finger he employs two 
cones that draw the thread through winding it around them ; this enables 
double the amount of work to be done in a given time. The construction 
of the hooker is altered so as to bring no strain on the needle, and a few 
other minor improvements are also made, 

1370. Knirtina Heawps, J. Astley and F. Davies.—Dated 30th March, 





1876. 

This relates to improvements in heald knitting machines, so as to 
eender such machines self-acting when spaced healds are being woven. 
In the construction ut machines for the purpose of knitting such healds 
the inventors empioy a lever or levers, by preference pendant, and free 
to swing on a pin in the upper end thereof; the lower extremity of the 
lever or levers is connected with a tappet which directly or through inter- 
vening lever connections operates the eye or loop hook above referred to. 
By means of an endless chain of lags and pins, or a barrel and 

pins, the levers and tappet are acted upon intermittently accord- 
to the arrangement of the pattern pins and blanks in the chain and 
barrel, and so the levers, tappet, and ‘‘ eye,” or loop-hook, will be operated 





to give self-actingly the number of “eyes” or loops and the required 
OEE \cameen eh octal eee os Goer. 
1871. 

This 


it of 


a transv 
aconed end of the 





Looms, J. Ward.—Dated 30th March, 1876. 

relates to the ‘‘ dobby,” and has for its object the dispensing with 
certain parts used in connection with the dobby, and the rep 
certain other of such apparatus of a more simple and durable con- 


struction. inventor dis; with the ordinary L-lever and its con- 
nections, also with the “blocks” and leather straps, the latter being 
frequently worn out or broken. 


1872. Drain Pipes, 7. Stevenson.—Dated 30th March, 1876. 
A pipe of any desired length and diameter, and having a short elbow at 
one end, is provided. Within this elbow, by so shaping the pipe, he con- 


structs the seating upon which the stopper is to come ; sto) is 
similarly so shaped as to fit upon the seating and close the Ripe, and it is 
secured in its p by a short chain, so as to prevent its being carried 


away by any sudden rush of water. 
1878. Sream Borers, P. Jensen.— Dated 30th March, 1876. 

Fire-box and tubes of return tube boilers fastened to front plate of shell 
by bolts and nuts, back of back uptake stayed to back plate of shell by 
bolts and nuts ; when nuts are detached the whole inside of boiler can be 
drawn out for cleaning or repair. 

1874. TeLecRapHic RECEIVING AND Recorpine Apparatus, 7. J. Smith. 
—Dated 30th March, 1876. 

The object is the application of the Morse system to submarine telegraph 
lines. The invention consists in the construction of a translator galvano- 
meter, which enables the feeble currents transmitted through long sub- 
marine cables to be effectually carried to the printing apparatus. 

1875. Skates, B&. Barnett and J. W. Nelson.—Dated 30th March, 1876. 

A frame under the foot-board holds the roller sockets, which have 
hollow projections for rods to slide in under the action of lateral motion of 
a bridge-piece. 4 
1876. Revo.vution Inpicator, W. Ireland.—Dated 30th March, 1876. 

The feature of novelty which constitutes this invention is the instru- 
ment consisting of two legs united at one end, and having rollers at the 
free ends provided with an indicating dial er pointer, as described. 

1877. Continvous Brakes, J. McInnes.—Dated 30th March, 1876. 

The features of novelty which constitute’this invention are, First, the 
relief valve and constructed as described for allowing of a rapid 
a of air from the cylinders ; Secondly, the lever and link mecha- 
nism for operating the brake blocks as described. 

1878. Leno Curtains, W. McFarlane and A, McPherson.—Dated 30th 
March, 1876. 

The features of novelty which constitute this invention are the two 
arrangements of leaves of heddles or healds and ‘‘doups” with the 
Jacquard hi bined and ted in the manner and effecting 
the objects set forth. 


1879. Router Skates, H. Green and B. Sykes. —Dated 30th March, 1876. 

This invention has for its object the constructing roller skates upon a 
novel principle, which consists in applying the action of an ordinary ice 
skate to skates mounted upon wheels or rollers in such a manner as to 
obtain the requisite gyratory mo ts or evolutions whilst employing 
a rigid connection between the foot-rest hangers and the roller axes. 
1880. Dryinea Macuinery, W. A. Gibbs. —Dated 30th March, 1876. 

This invention consists, First, in constructing a compound blast and 
exhaust fan and furnace. Further, of improvements in the apparatus 
described in the specification of W. A. Gibbs's patent, No, 50, 1874, with 
reference to Figs. 1, 2, 3, 13, 14, 18, and 23 of the drawings filed therewith. 
Further, of improvements in the revolving drying cylinders described in 
the aforesaid specification and in the specification of letters patent 
No. 314, 1872. Further, of improvements in machinery and apparatus for 
drying grain, hops, &c. Further, of improved apparatus fo: drying hay 
and other fibrous matters. 


1030. Inpicatixa Srxep or Sars, R. Hl, Armit.—Date! 9th March, 











1376. 
The features of novelty which constitute this invention consist in the 
hanical t © apparatus by which the distance 


arrang ° 
travelled by a ship and the spoéd of her transit are indicated. 


1888 Pxrayine Carns, W. M. Brown.—Dated 31st March, 1876. 

This invention relates to improvements in playing cards which are 
divided into suits or subdivisions, aud have upon each card certain 
emblems, faces, or picturcs, which indicate the suit to which such card 
belongs, as also its size or value relatively tothe other cards in the ‘“‘ pack.” 
And the invention consists in a distinguishing or indicating colour for 
each suit of cards, such as black for ‘‘spades,” red for “ hearts,” green 
for ‘* clubs, ’ and yellow for ‘‘ diamonds,” together with figures, numerals, 
or other indicators placed at the edge or border of the card; which 
numeral or indicator shall show the size or value of the card, whereby 
the player, as soon as his eye catches such numeral or indicator upon any 
cnt will by the colour aud indicator at once know of which suit it con- 
stitutes a part, and what is its size or value, without as heretofore dis- 
caning the configuration of the emblems it bears or the number 
thereof, , 

384. Ro.ier Skates, J. A. Mays.—Dated 81st March, 1876. 

‘rhe features of novelty of this invention consist tially of hani 
cal arrangements for effecting converging of the rollers by the hori ntal 
lateral movement of the foot-board of the skate opecating upon a 
longitudinal spring peculiarly arranged, also in adapting small auxiliary 
rollers to back rollers of the skate, the said small rollers being capable of 
being adjusted to press more or less against the running rollers of the 
skate, so as to cause sufficient friction thereon to — the skate 
running away from the skater, as in the case of young beginners. 


1885. Motes, H. Beresford and J. Mullin. - Dated 81st March, 1876. 

‘This invention relates to an improvement in mules tor spinning cotton 
and other fibrous subst and is designed to disp with the ordi- 
nary process of starching or pasting of ‘the spindles previous to forming 
tbe cop, and consists in so building the cop at the beginning of its forma- 
tion that a firmer bottom is given to it; this is effected by the fallen wire, 
actuated by the copping rail. 

1886. Movu.pinG Concrete Pires, Biocks, &c., H. Sharp.—Dated 31st 
March, 1876. 

The novel features which constitute the invention are as follow: First, 
making the lower end of the hopper for supplying materials to the moulds 
movabie so as to adjust 1t by a movable door so as to regulate the supply. 
Secondly, making the mould move so as to bring every part successively 
under a stationary rammer. Thirdly, giving motion to the rammer by 
two grooved pulleys so arranged as to grasp, carry upwards, and release 
the rammer in regular succession. Fourth y, forming holes in moulded 
pipes, or segmental blocks, by blocks inser’ in the mould, or by 
cutting out the hole by a circular crown saw before the material has 
hardened, 

1387. Steam Cuttivatine, R. Hall.—Dated 31st March, 1876. 

This consists of engines’ with double drums and sheave pulleys, both 
engines constantly used for drawing implements, and with slight modifi- 
cations for peace pl sets of implements at cne and the same time, 
Porters are carried by shaft on back of implement, 

1388. Comnine Woot, J. C.ough.—Dated 3ist Mach, 1876. 

This relates to that class of combing machinery in which the wool or 
fibre is fed to an ordinary carrying comb in connection with which are a 
series of combs, the teeth ot which point downwards and intersect the 
carrying comb at the point where the wool is drawn off by the drawing 
off rollers, and the improvements relate to apparatus used to protect the 
teeth of the upper or inverted comb from injury during the process of 
drawing off. 
1889. Hose anp Pipe Nozz.rs, J. G. Tongue.—Dated 31st March, 1876. 

One object of this invention is to construct a controlling nozzle for fire- 
extinguishing apparatus, which shall throw a good stream round and 
solid, and of any required size from the full capacity of the nozzle down 
toasmall jet or to afull stop. The nature of this invention relates, 
First, to an improved arrangement and construction of a hose or pipe 
nozzle provided with a cone valve placed concentrically in the nozzle ; 
also gat the discharge orifice of the latter, and adapted to form, 
regulate, and stop the stream as hereinafter described. ese improve- 
ments also relate toan ajutage having an enlarged valve guard tube 
beyond the discharge orifice, and made adaptable to a hose or pipe nozzle, 
This invention likewise relates to a certain arrangement of lateral 
apertures, relatively with the discharge orifice of the nozzle, and which 
may either be used as air inlets to prevent the formation of a vacuum in 
an enlarged terminal tube attached to the ajutage, or to establish a pro- 
tective spray in the rear end of said enlarged tube. The invention 
furthermore relates to the arrangement and application of a removable 
steam reducing ring a; to the outer end of said enlarged terminal 
ajutage tube to form stream and to insure the filling of said tube 
with water, and to make available the rear protective spray. The inven- 
tion relates to certain combinations with an cnlaund inal tube 
attached to the ajutage, of a spraying disc or ore for converting the 
stream from a jetintoaspray. The invention likewise relates to various 
combinations with the cone valve which forms, regulates, and stops the 
stream, and of means for operating said valve. Again, the invention relates 
to a longitudinally adjustable ajutage in combiuation with a fixed cone 
valve applied to the nozzle fur forming, regulating, and stopping the 
— as in the case of a movable or longitudinally adjustable cone 
valve. 


1390. Rock Dritts, F. B. B. Beaumont and J. Foster.—Dated 31st March, 


1376. 
This invention relates to impr ive rock drills of the 
1149, of 1874, these 
piece and fi 

















tein p 
kind described in the specification to a patent, No. 

pr ma to mga agp nee a the slide in one the 
siide jacket with sleeves; in providing an exbaust from the die 


which bears 
a a clamp, and in arranging, for purposes, 
the feed pes aby Bhi im the laton rod aud working it by the same 
t as that w turns drill 
1391. Fisu-piates, M. J. Roberts,-- Dated 31st Marc’, 1876, 
This provisional a di ‘ truction of fish-plates 
so that any lo: mi 


-plates are of Besse: or metal possessing the requisite 
elasticity, and have one or more loops, V’s, U’s, or hinges on their outer 
face. Sometimes a stop is placed at the apex of the V or U to prevent any 


lateral movement of this portion of the plate. 
1892, Looms, J. Monjot.—Dated 31st March, 1876. 

his i tion is intended to e the defects caused by the 
irregular winding of the warp from its beam. The provisional specifica- 
tiow describes the begs Sys of two drawing rollers, which take hold 
of the warp as it leaves the beam, one of them beiag driven by the same 

hanism which actuates the cloth drawing roller; also the employ- 
ment of a shaft with endless screws to impart and transmit the movement 
to the warp drawing roller and the cloth drawing roller; also the 
addition of a second cloth drawing roller, covered with glass, 
sand, to i the adh ot the cloth; also the providing of the 
cloth beam with a ratchet wheel or weighted lever to increase the 
pee Lo coe and render it in a manner independent of the tension of 

e 











1898. CLornes Hooks, J. J. Nickoll.—Dated 31st March, 1876, 

This invention ist: . facturing hooks by bending wire 
into certain peculiar forms, adapted to suit various requirements ; and, 
Secondly, in the employment of strips cf canvas, leather, or other 
suitable material provided with holes, ugh which the said hooks are 

or fastened, and which canvas, &c., is sewn to the support, or 
otherwise fastened thereto by screws or nails to the pt 
of the support. 
1394. Skate Rotusrs, A. P. Price.—Dated 31st March, 1876. 

This invention relates to the construction of wheels to be employed in 
conjunction with or in the construction of roller skates, and has for its 
object the imparting a certain amount of elasticity or yielding action 
under the tread of the operator. 

1395. Ramway App.iances, S. Chandler and J. Chandler.—Dated 31et 
March, 1876. 

The invention consists in the employment of a third or centre rail 
made continuous with those already used on a line of railway, and also 
of a third or central deep grooved wheel on the axle of the rolling stock. 
1396. Lusricators, J. Pickering.—Dated 31st March, 1876. 

These improvements relate to the lubricating of cylinders, valves, and 
pistons, or enclosed parts in steam, air, or gas, so as to insure by means 
of a self-acting apparatus a constant supply of lubricant to the wearing 
This invention consists in a valve or spindle placed in the outlet 
of a vessel containing the lubricant where the pressure will give motion 
to the valve or spinale, or the motion may be given by a spring or tappet, 
by means of which the capillary or trailing action brings down the 
lubricant. The intermitting motion of the steam, air, or gas, will allow 
only a small quantity of the lubricant to pass the spindle. The valve 
will secure the vil or lubricant from running out of the vessel when the 
engine is at rest. 

1897. Spinnino AND Dovus.ine Fisrous Marerias, J. L. Taylor and R. 
Ramsden.—- Dated 31st March, 1876. 

This invention relates to the machines known as throstle spinning and 
doubling frames, and it consists in an improved mode i connecting 
inverted tlyers to the spindles, and in supporting the bobbins. The flyer 
is provided with a stud in the under side of the bottom flange, which 
stud fits in notches or holes in a plate fixed to the top of the spindle. The 
inverted flyer is connected to a brush, the lower end of which bears upoa 
a flannel or other washer placed on the lifting rail. 


1898. Rerracrory Furnace Linina, A. .f. Clark.—Dated 31st March, 
1876 
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The invention consists in the use of oxide of chromium, either pure or 
in the ore, for making blocks, slabs, or other linings or hear! for 
puddling and other furnaces, as well as for making pots, retorts, crucibles, 
mufiles, tuyeres, pottery ware, paving tiles, and other purposes. 

1899. Mo.sy Titus, 7. Kay.—Dated 3ist March, 1876. 

The till comprises a rotating drum divided into compartments to contain 
silver to be exchanged for gold; a shoot for half crowns and florins leading 
to a locked receptacle. There is a glazed opening in the shoot at which 
the coin is retained by a spring stop until released. There are other 
vertical tubular shoots for shillings and sixpences, which form a pile at 
the bottom uf the tube, whence they are withdrawn one at the time by a 
spring slide. In case of suspicion the coins taken in payment are con- 
veyed into a locked receptacle by branch shoots leading from the vertical 
shoots, which are provided with adjustable deflectors to divert the coin 
iuto the branch shoots. 

1400. Daressino Tampico AND BristLEs, H. J. Haddon.—Dated 31st March, 
1lo76. 

Using three rotating friction holders with flexible surfaces placed over 
a series of radiating springs, and carrying stock to same by endless belt, 
passing stock through said rollers, and wixing and cleaning same with 
metallic combs. 

1401. Gratin Binpvers, H. J. Haddan.—Dated 31st March, 1876. 

Making attachments to harvesting machines, and delivering the cut 
grain intermittently from the. table of the harvester to the platform of 
the binder, and sheafing same automatically, 

1402. Comnina, 8. C. Lister.—Dated 81st March, 1876. 

This specification descrives improvements on No. 2832, in the year 
1859; also giving a lateral motion to the endless revolving cleaning 
straps, or other combing instruments of combing machines, tu present a 
fresh surface of teeth npon which to accumulate the fibre; also a way of 
mounting the endless cleaning straps ; also a way of using drums covered 
with needle-pointed pins; also ways of applying soapsuds to silk when 
in the sliver. 

1403. Workino Punkans, G. H. Marshall.—Dated 31st March, 1876. 

The frames of several of the punkahs are ted together by hori- 
zontal rods or cords; each batch or set so jomed together is pulled by one 
man by meaus of a rope attached to the centre of the end frame or by 
other means. 

1404. Mitk Cans, W. Poole.—Dated 1st Apiil, 1876. 

‘This invention relates to certain improvements in and connected with 
cans or receptacles for containiug or conveying milk. The inventor 
forms the suid cans or receptacles of a cylindrical shape bulged 
outwardly at or near its top, or turmed with an equivalent inner project- 
ing rim for the cover of the can torest upon. ‘The cover is form 
two discs, the flanges of which are turned away from each other, so as to 
make a V groove, in which he arranges an elastic ring. The under 
surface of the lower disc he makes of a rounded shape, which rests ipon 
the milk. Between the discs he makes an air space, the top of which is 
open to the atmosphere through apertures. The under disc he pro- 
vides centrally with an upwardly projecting screw which passes through 
a centre hole wade in the upper disc, above which it engages with a screw 
nut. The disc may be pressed together by this m and cause the 
distension of the elastic ring against the inner circumference of the can, 
effectually sealing the liquid contents from contact with the external 
air. Any uir beyween the discs escapes through the said air space and 
openings. 

1405. Pressrre anp Vacuum Gauaes, A. Allan.—Dated 1st April, 1876. 

The invention comprises improvements in ure and vacuum gauges 
of the kind described in No. 2332, of 1858. One of the present improve- 
ments consists in forming an eulargement at or in connection with the 
smaller end of the conoidal space, a plug being provided which is 
adjustable in an opening in such enlargement, so as to vary the internal 
capacity. When a separate indicating glass tube is used, it is entered 
down into its place through a hole made for the purpose through the 
bead of the metal part of the instrument. Below the conoidal vessel and 
indicating tube a conical stop-cock plug is fitted, and is contrived to 
answer the purposes of clearing the gauge and renewing the air spring. 
When the iustrument is to be used for indicating the pressure in a steam 
boiler, the pressure pipe is made to communicate with the water and not 

6 steam space. 

1406. Guass Furnaces, F. D. 

This a Pr aaesh 





Nuttall,—Dated 1st Aprit, 1876. 
describes a tank furnace on the ——, 
Pree different kinds o: 





gas principle, with one or more 
g There are double the number of working holes ordinarily used, 
aad it is capable of turning out twice the quantity of work that an 
ordinary tank furnace can be made to do. 
1407. Veneer Corrine, A. M. Clark.—Dated 1st April, 1876. 

The First part of the invention cousists in the combination of a cutting 
knife with a guide a bar attached toa frame receiving both « 

id Second part 


mi consists in means for 
guiding the knifeframe. The Third part ists in the arrang ef 
radial guide rods for imparting a longer or shorter horizontal motion to 
the knife frame. The Fourth part consists in a vertically adjustabiu 
cutting table to suit the thickness of the log to be cut. The 
consists in meaus for clamping the log. The Sixth part consists in devices 
for causing the log to recede after each down stroke. The Seventh part 
consists in means for controlling the horizontal movement of the 











knife. 
1408. Pyeomatic Brake, FB. Tyer.—Dated 1st April, 1876. 

According to this invention brake blocks are against wheels by 
the inflation with compressed air of flexible air-tight bags placed between 
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1410. Moxxs, G. Knowles.—Dated ist April, 1876. 

This invention refers to that part of mules for spinning, known as the 
nesing peg, or to an equivalent therefor. 

1411. Sypaox Taps, H. J. Cole.—Dated lst April, 1876. 

This consists in fitting to the upper part of a stem tube to be arranged 
within a bottle a connection, having at the upper part an aperture 
6 Se an © mene ® a screw stem pro- 

od with a button head projecting trom the outside of the in 
which the valve is en The seating for the valve is of ru \. 
Seaaas, ox oteaer badly Shed ts curen essen 55.8 seems of a branch 

ina of spout for leading the contents of the bottle when 

the valve is opened into a glass or other receiver. 
1412. Compressine Ain, BE. Maden.—Dated 1st April, 1876. 
‘pplication of arrangement for actuati 


Between the two collars and ar the same time the pencil point and lead 
An hole invention is also 


surgical instruments, other similar articles. v3 


1428. Pavine Srreers, J. Dowding—Dated 8rd April, 1876. 

The “ new wood pitching” for its chief features of novelty the 
following : First, that the blocks or pitchers are rebated on the under 
or lower edges, and that stout bearing pieces are laid so as to fit into the 

the and the pitchers at at ee to fi = 
that 0 80 ras to form 
np on and united pa Ay aoer' t its whole 


ired or reasonable size, and that in both, all 
broken. Fourthly, that. the filling in of the joints or 

spaces between the blocks be effected by means of burnt gravel and 

rammed therein. Fifthly and Lastly, that the concrete foundation for 

the pitching be 12in. deep. 

1680. Tittine Impcements, J, Howard and B. Bousfield.—Dated 3rd 


1876. 

The First part of this invention relates to improvements in harrows of 
class described in a patent granted to John Summerton, and dated 
October 17th, 1862, No. 2803. Another part of this improvement relates 
to a novel method of constructing the frames and fastening the teeth or 
tines of the ordinary harrow and other tilling implements in which 
detachable tines are used. The last part of this invention has for its 
object improved means for lifting the tines of harrows and other till- 
ing implements out of action. 

1430 Panrarrine Lamps, J. Craig.—Dated 4th April, 1876. 

The use of asnug, tongue, spring or tumbling bar passing or falling 
through or from a perforation or slot in a ring or socket into a notch, 
recess, or groove in the spud or pin of a lamp, bowl, or 
fountain, and kept in position by an outer socket having a threaded end, 
- or bolt, to be screwed into the pillar or stand, or a modification 


mechanical contrivance. 
4151. 8 Inons, R. Keid.—Dated 4th April, 1876. 








F 





a] 
a series of pistons working in a series of chambers for the pose of 
compressing air. = 


1418. Rotver Seares, H. Bezcr.—Dated 1st April, 1876. 
This ional specification describes the giving of the requisite con- 

veying movements to the axles by means of a vertical motion of part of 

the stock or foot plate, instead of by a tilting or rocking motion as in 

roller skates of the ordinary construction. 

1414. Screw Botts, EB. 7. Periam.—Dated lst April, 1876. 
This invention consists in making in the unscrewed end 


right angles may be made in the 
end of the bolt. Or two parallel slits on ite sides of the axis of the 
bolt may be made, or two pairs of slits, one pair crossing the 
other at right angles. When the nut been screwed on the screw bolt 
the slit or slits are expanded by a chisel pointed instrument, whereby the 
nut is fixed so that it cannot by jarring or vibration become unscrewed 
or loose, but can be unscrewed by a spanner or screw wrench. 
1415. Corns anp Manure Dritts, J. Stenner.—Dated 1st April, 1876. 
This invention relates toa novel arrangement of m for facili- 
tating the deposit into the ground of corn and other seeds, and of 


The aj tus comprises a bivalve bellows which is placed on the floor, 
so that operator may stand on it and work it. From the bellows the 
air passes into an clastic reservoir consisting of a drum with a cover of 
vulcanised rubber. The air then — through a veesel containing a 
vo.atile hydrucarbon liquid, and it is an essential feature of the invention 
that the entire quantity of air required for complete combustion is 
through the vessel. The smoothing iron is made hollow, and with its 

end open for the introduction of a burner, which can at any time 

be drawn out for examination or cleaning. The burner is fitted with two 

wi pocks, toone of which is attached a flexible tube leading 

the combustible mixture; whilst to the other is attached a flexible tube to 
be connected to one ordinary gas bracket or gaselier. 


2608, Seuse Toxouss, J. Curtis and D. Wellington.—Dated 4th April, 
576, 


The invention consists in making the tongue of cast or mp age iron, of 
such a shape as to allow it to be encircled, and to be retained in position 
against the usual lifter by a wrought iron collar or band which is subse- 
quently tightened up by a wedge. 
1433. Rotier Skates, A. Cornell.—Dated 4th April, 1876. 

The i tor’s improvement consists in so constructing the skates as to 





either simultaneously or separately. 
1416. Raisivo axp Lowenrixe Boats, W.R. Dovglas.—Dated 1st April, 
1876. 


This invention consists in hanging the boats to the centre of the hori- 
zontal arms of two novel constructions of davits which oscillate on a 
—— at the free end of the vertical arm of levers attached to 
stanchions on the bulwarks. The lifting ropes pass round the blocks of 
ordinary lifting tackle or other — and are carried over pulleys 
in the extreme outer ends of the horizontal arms of the levers, and over 
two reversing pulleys working edge to edge on the inside of the 
stanchions, all so that in lifting a boat by the win of the ropes or 
chains by a winch handle or otherwise, the boat is lifted out of the water 
to the level of the gunwale, where persons could step into the ship, then 
the winding being continued the two levers tilt with the boat en them 
over the ship's side, where it is secu bottom upwards at a proper 
height above the deck until further required. 

1417. Travectine Bacs, 7. Vickers.—Dated lat April, 1876. 
Outer frame is hinged, and has lugs hooking on to bosses when bag is 


1418. Borrties, H. B. Binko.—Dated 1st April, 187\\. 

The bottie is manufactured without a bottom, she bottom is cast or 
made separately to fit into the space or interior circumference of the 
bottom of the bottle; around the movable bottom is placed an india-rubber 
or elastic band, by means of which the bottom is kept firmly in its place, 

both air and water-tight. The elastic substance may be placed 
i the bottle, or on the movable bottom as may be desired. 
1419. Fort, 7. Lane.—Dated 1st April, 1876, 

The said invention relates to an improved fuel posed of quick lime 
and coal dust. 


1420. Dravont axp Dost Exctuper, J. Hall.—Dated 3rd April, 1876. 

The object of this invention is the perfect exclusion of draught and 
dust, and it is effected by the use of the simple and effective apparatus 
constructed and applied as hereinafter descri The draught and dust 
excluder when je for a door of ordinary size consists of a strip or 
strips of wood, of about one inch and a-half wide and half an inch thick, 
pe mppnar ae 9 the other —s the strip or strips is rebated to 
receive a number of elongated specia a “ings, fixed, say about 4in. or 6in. 
SS ie springs is secured a or 

wood semi-cylindrical in form, three-sixteenths of an inch in diameter, 
which — beyond the rebated edge of the strip of wood. This 
semi-cylindrical piece of wood and the springs are then covered 
with cloth or velvet, which is securely fastened within the rebate, and 
on the inner side of the strip of w The fixings required for the 
draught and dust excluder are simple in the extreme, as they may be 
sarely screwed to the casings or linings of doors or windows, 


i. toner Siates, 7. H. Jones and G. Bilis.—Dated 3rd April 





1876. 

The novelty in this case consists in jointing the upper knife of a pair 
of knives working like scissors or two revolving discs, one at each end 
thereof, and operating the said upper knife it the lower or fixed 
knife by a treadle ~ ees and fly-wheel, latter being mounted 
on the same axle as the lower revolving disc. The upper knife, or the 
beam carrying it, acts as a coupling to the two revolving discs. 

1422. Sivcrine Faprics, £. Keighley.—Dated 3rd April, 1876. 

This consists chiefly in the employment of a platinum singe te, 
instead of an iron or —— plate as heretofore. This plate on 
account of the expanse of platinum, be made considerably thinner than 
the ordinary plates, and to secure uniform heat, the inventor to 
make use of a bed of clay or rock salt, which, when heated. transmits 
the heat readily to the platinum plate instead of heating the plate by 
gas, or other flame or fire. He may use electricity for the purpose. 


1423. Treapies, F. F. Seeland.— Dated 8rd April, 1876. 

It consists in the use of a rod or bar fastened at one end, and the 
treadle crank in a slot in such rod or bar. 

1424 Tonneciine Macuinery, J. D. Brunton and G. Brunton.—Dated 
Srd April. 1876. 
This invention relates to improved 2ombinations and arrangements of 
gee to be employed in a whereby the operations of boring 
tunnel guiding, and ee machinery, and removing the 
excavated, are performed with facility in a rapid and eficiont 
manner. 
1425. Maxine Cakes, A. M. Ciark.—Dated 3rd April, 1876. 

The i ti ists of a hine having the cutters adapted to 
work within a dough box, the latter having two or more compartments 
each provided with a plunger and di gums ;. two endless 
carriers working in line with with each other are provided to receive 
the cakes dropped from the cutter plates. 


1426. Gas Stoves, J. M. Holmes.—Dated 8rd April, 1876, 
gas stove or gas apparatus consists of Ot maaetings 
ee which conducts a mixture of gas and atmospberis air to the 
burner situated at the top of the said pipe. The gus is conducted by a 
pe to the base of the vertical a slit in which it 


orations in the said pipe. At —- of the vert 
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1427. Pencit Cases, B. G. Johnson —Dated 3rd April, 1876. 

An inner slotted tube or slide having a flange or collar at its lower 
extremity works gee pemee | in an outer tube or slide also flanged at 
its lower extremity, and permits a downwardly projecting in such 
collar totravel in the slot. In the interior of the inner tube or slide 
there are two bent flat springs placed one over the other, the lower one of 
which has a hole in it to receive the pin; when the pencil case is closed 
the — one presses on the lower, and its end # mes out of the butt 
or seal end of the pencil case, and terminates in a knob or abutment 
which on being pressed pushes down the lower spring, and releasing the 





enable the skater to pe: form curves with greater facility than at present. 
Six wheels are fixed on an ordinary roller skate stock, three of which are 
placed under the toes, and three under the heel. The centre wheel of 
each three to be as as convenient, and in a direct line with each 
other. These two are for straight skating. The two side wheels under 
the toes to be one size smaller round than the centre ones, and the two 
side wheels under the heel to be two sizes smaller than the centre ones. 
The side wheels to be fixed at a slight angle to the centre ones. The side 
wheels under the toes are a little less prominent than the centre one, and 
are not brought into use unless the skater leans a little on either side. 
The side wheels under the heel are still less prominent, and are not 
brought into use unless the skater leans more on either side, and a 
sharper curve is required. The four-wheel skates are made precisely the 
same as the six, with the exception of the two side ane under the 
heel. The speciality of this invention is the side wheels being fixed at 
= ~ * irra angles for curves, enables the skater to skate round on fixed 
w 

1484. Rover Skates, P. A. Thomas.—Dated 4th April, 1876. 

According to this invention, the footboard of a skate has on each side 
of a fixed middle rib a spring or lever that can be depressed by the foot. 
By means of rods and bell cranks, or cords and pulleys connecting ti ese 
8 or levers to the frames on which the roller axles are mounied, 

¢ depression on either side causes these frames to turn partly on their 
—_ pins, making the axles converge, so that the skate runs in a curved 
pa 
1485. Fire-zars, J. og oe pr psy 4th April, 1876. 

The inventor Srey ead ee ion bar a to the furnaces in the 
ordinary way, ig grooves or journals for the reception of the fire- 
bars, which are formed by a cast centre plate having tongues cast 
om each side, which project at right angles or otherwise to the centre 

late. The ends of the bars are fitted or centred in the grooves or 
rnals of the dead ee and carrier; the bars receive the rocking 
motion by means of a lever connected to a horizontal bar having a slot 
which fits the bottom portion of each centre plate of grate bar. By 
working, the lever gives a lateral motion to the bar and a rocking motion 
to the fire-bar. The = one bar passes through the spaces between 
the tongues of the other q 
1436. Exvetores anp Waaprrers, J. Broad and W. B. Cloxton.—Dated 
4th April, 1876. ’ 

The object of this invention is protecting the adhesive portions of the 
envelope, and for more perfectly securing the fastening of envelopes and 
wrappers, dering the op ae & Com ly ee 
moisture, or any other way very difficult, if not impossible. The inven- 
tion consists in making the external or internal surfaces correspondi 
with the adhesive portions of the envelopes or wrappers waterproof, or 
in placing a waterproof substance beneath the adhesive material. 

1438. Ro.ier Skates, J. Adams.—Dated 4th April, 1876. 
et and spindle vertical with flat plate, working on bevelled plate 
and pin, passing through axles of the two plates, arm projects from 
socket, which arm works in notches, on brackets attached to the foot- 
. Similar parts are connected to front and back of skate, and the 
arms may be connected by springs. 
1489. Artiriciat Leatuer, J. W. Jeune.—Dated 4th April, 1876. 

First, the inventor takes very finely ground cork or any vegetable fibres, 
which he mixes by machinery with a thick solution of india-rubber or 
gutta-percha, thus producing a pulp. Secondly, he forms this lp into 
a thin sheet with an open canvas or other fabric on one or both sides of it. 
He then takes a len of japanned fabric and spread over the back of it 
a — of the pulp, and afterwards unites the coated surface of this fabric 
to the body cloth made as ——— described. Another way in which 
he manufactures artific'al leather is as follows :—He takes one length or 
more of cotton or woollen fabric, these he dresses with a solution of india- 
rubber, and when sufficiently he — the lengths of cloth with 
the pulp until the required thickness is obtained; he then doubles the 
cloths face to face and unites them together. 

1440. Ro.ier Skates, J. P. H. Gastrell.—Dated 4th April, 1876. 

This relates to various combinations of appli: to be attached to foot- 
is drawn boards to enable skaters to move over the various curves. 


SG0), Geamuse Cuimnevs, D. Thomas and J. T. Robson.—Dated 4th April, 
‘ 








This visional specification describes a) tus by which a brush 

drawn f aaeer the chimney by an endless Py i 

1442. Spixxixc Fisrovs Susstances, J. Thornton, J. Thornton, A. 
Thornton, W. Fenton.—Dated 4th April, 1876. 


These improvements consist in spin: y from a engine. 
For this they use ordinary 5 Anna ge of 
bobbins, es and fly:rs or other equivalents, and dra’ ers 
suitably with reference to the carding engine, from which the 


fibres are taken up in strips, and after being twisted or condensed by 
twist tubes, twist traps, or rubbing leathers, pass through the drawing 
rollers, and are spun with the same regularity and evenness as can be 
derived from the use of ‘‘ mules.” 
1443. Lusricayts, J. Lumb and J. Haigh.—Dated 4th April, 1876. 

This is for supplying lubrication to the cylinders of steam engines, and 
to the shafts in given or determined quantities, and at 

and defined periods of tivne, the apparatus be also adjustable 

so as to supply a greater or less quantity as desirable, and as the a 


is only operative when the ine is at work, su ceases on cessa- 
aodadina@eage wk, supply 


extraction of gold, silver, and other metals from their ores, tailings, and 
other tus for this and other purposes. The 
inventor first converts the sulphurets into sulphates by means of ozone, 
or into oxides by means of oxy; or ozone after elimination of the 
sulphur and arsenic, or of m by hydrogen. The sulphates are 
lixiviated, and the sulphate of silver is extracted from the bye by 
crystallisation, the silver is extracted by electro deposition or reduced 
by means of copper. The latter metal is recovered by electro deposition. 
The residue must be submitted to amalgamation to extract the gold and 
silver, By converting the metals contained in the ore into oxides the gold 
and silver are left in a reguline state and are easily extracted by 

mation. According to this invention the conversion of metallic sulphurets 


into sulphates by means of ozone is effected in the following manner: 
cee wee Tan hens tne foot geen ay hee ote agen Ao gl 
with inoxidable material. He ers to use a vessel in the form of an 
inverted cone, which is in another vessel filled with water. The 
cover of the manhole of the conc is provided with one or more ozonisators. 
The oxygen by as ozone into the cone, presses down the water, 
and as soon as it comes into contact with the wet or moist ore it oxidises 
the sulphurets. Steaw is introduced into the jacket and into the cone by 
means of a pipe connected with the cover. The process of oxidation is 
performed ee oe by eliminating the sulphur by ry oy 
and by burning the metals to oxides. The apparatus employed for 
consists of a retort ora series of retorts. The lower part of the 
Sera eee caer kgs radenacd cies dunauy. "aus wegen aiaene 
level of the door by a oras te of y: va) - 
bustion are ssuteten inte a reservoir where they are condensed; 


flanges either parallel diago: 
the cylinder. The above described furnace is applicable for the puddling 
of iron and steel and other like operations. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE ironworks throughout South Staffordshire are perhaps doing 
slightly more than they were a week ago. For high-class quaiities, 
such as those in demand for arsenal and dockyard — there 
is a brisk demand ; and upon such work the mills and forges are 
busy. Nor are the prospects other than satisfactory in that 
de ent. Plates keep in improved request; there have been 

es this week which point toa decidedly better business in this 

branch, As of boiler and less valuable plates, more sales are re- 
ported. In one case the order relates to 600 tons. To secure the 
specification, a price had, however, to be quoted which, in} other 
than a good specification, would have left no profit to the maker. 
The reduction to ten guineas, from £11, has slightly stimulated the 
trade in boiler-plate qualities, for which orders are being placed by 
engineers in Lancashire and certain other important centres. 
When tank-plate orders are got, prices have to be reduced to a yet 
narrower margin of profit than obtained in relation to boiler 
qualities. Only few Staffordshire firms will consent to deliver 
tank-plates at London works or into the Thames at £9 5s. Yet, if 
business in that class of iron is to be done in the metropolitan 
market, that quotation is a necessity in the majority of the transac- 
tious. 

No increase of activity is noticeable in the mills from which the 
galvanisers obtain their supplies for roofing purposes. This quietude 
is likely to continue till the arrival of the next Antipodean mail, 
and what may be the trade after that date is uncertain, There is, 
however, a better trade being done with New Zealand than with 
Australia; Cape business in this class of iron is yet better than from 
some ports might be inferred. Happily there is no aang off at all 
in the demand for stamping qualities, In the rolling of sheets of 
that class there is increasing activity, and some works coald not 
well do more. The tition is gh to keep down the quota- 
tions of these sheets; but the bulk of the business in hand is 
remunerative. silat 

The tin plate firms likewise experience a slightly better inquiry. 
A demand has at length begun to reappear from the United States ; 
and manufacturers here have information of a much better business 
in Liverpool in tin plates for transatlantic markets than for many 
months past. But the prices alone obtainable at present mainly 
benefit South Welsh firms. Nevertheless makers in this district 
are doing slightly more for local hardware manufacturers and for 
certain continental markets, especially Germany, and quotations 
must be pronounced as strengthened. : 

Strips have not altered in demand, but business can only be got 
at discouraging prices. There is scarcely anything going on in 
baling strips, tube and hardware strip a most in request; but 
there is a steady business in best cooperage hoops. : 

Bars of the miscellaneous sections, and of common and medium 

ualities, are being rolled for the merchants under old orders, but 
the new busi is i pi For high-class bars, however, 
the new orders quite fill up the blanks occasioned by the comple- 
tion of former specifications. The Round Oak bars are strong at 
£9 12s, 6d., and B.B.H. brands secure £9. Other marks are to be 
had from £8 10s, to £7; and unbranded bars can be bought at 
£6 12s, 6d., and occasionally at £610s. Nail rods keep in well- 
sustained request. 

Best rivet iron and small rounds are demanded at leading works 
from nearly all parts of the kingdom, and makers’ prices are freely 
given. Wire rods are quiet, yet Shropshire brands remain firm, 

Pig iron cannot be had from leading South Staffordshire firms 
under recent quotations, which for all-mine iron range as to the 
bulk of the samples from £4 5s. to £4 10s., though there are quo- 
tations of £4 12s. 6d. and even £4 15s, Gold-blast pig-iron made 
in this part of the kingdom is strong at £5 10s,; but Forest of 
Dean firms are selling for less money to Staffordshire consumers, 
Foreign pigs are the turn of the market in favour of buyers; but 
consumers are not satisfied with the price which vendors will at 
present alone accept. They are holding off to supply their require- 
ments at less money. This is leading to only a quiet business in 
forge kinds. Local makers of foundry iron report encouragingly of 
the business they are doing. é 

The number of furnaces in blast has dropped again to about fifty- 
six, notwithstanding the blowing in of the two furnaces reported 
in my last two reports; for the Patent Shaft and Axletree Com- 

any have blown out a furnace, and the Osier Bed Iron Company 
mn now all their furnaces: standing. By-and-bye, however, the 
furnace last put out will be relighted; the repairs now under 
execution will have been by that time completed. 

Coal is selling a little better in the domestic markets, snd there 
is slightly more going to the ironworks and manufactories, 
Generally rates are unaltered, but consumers of forge qualities 
report their ability to buy a shade more in their own favour. 

Coke is very freely offered. South Wales samples are from 15s, 
to 16s.; and Derbyshire, from 16s. to 17s., with 19s. for steel- 
making qualities. Some Derbyshire samples have lately much 
improved by the care which appears to be used in the washing of 
the slack mostly used in the ovens. It might have been possible 
this (Thursday) afternoon in Birmingham to have placed a good 
order at within the quotations here given. ‘ 

Business has not improved at either the furnaces or the mills and 
forges in North Staffordshire, where the competition of the North 
of England is felt with severity alike in the plate and also the bar 
departments. d ae 

On Monday afternoon the Appeal Committee of the Mines 
Drainage Commissioners held a meeting at Wolverhampton to 
hear appeals with reference to the levying of a general surface 
oa rate of 1d. per ton for the ensuing year. There were 
about 150 appeals made by mineowners and occupiers in the five 
districts of the commissioners’ area, The only question for decision 
was the amount of the assessment of each person or firm on which 
the rate is to be levied, and in each case the amount was fixed 
according to the circumstances of the output of the — year. 

There is no falling off in the demand last or the general 
products of the ineer and ironfounder. Smaller machinery 
together with handy tools are in better request than gy Beng 
more expensive ; though some valuable pumps are still in hand. 
Lifting jacks and handy winding gear and the like are in excel- 
lent request. Certain of the cable and anchor firms report a little 
better request for 7 5 oc qualities, 

Paving bricks and blocks are being made of the scoria as it runs 
from the furnaces of Messrs. Farley, at Soseley Moor, Tipton, and 
it is being attempted to secure sales for the product in the local 
markets in competition with blue bricks, The method of juction 
is that uliar to the Woodward process, and Mr, Woodward 
himself is superintending the (paca 

Mr. Joseph P. Forster, metal dealer, of Birmingham, has filed 











his petition for liquidation, with liabilities set down at £95,000, 
and assets estimated at £85,000, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is even less work amd nae > eget as 
to the annual winter fair h and the attendant ‘grea 
handicap,” At the present juncture it fortunately matters very 

little how much time the ironworkers or colliers waste, seeing that 

their employers in many instances are only too glad to get them 
away. 

Broadly speaking, there is no discernible alteration in the 
state of trade as a whole. Outside the town there are a 
few houses which are doing fairly well on their special pro- 

ductions, but next to nothing on ordinary goods. At 

Butterley, Derbyshire, for instance, there is a moderate amount 
of work in the girders and constructive iron for which the esta- 
blishment is noted, but an Tr modest oats of merchant 
descriptions. In girders, it may said here, the Belgians are 
competing most successfully, their prices delivered being lower 
than thoseof local;firms for many sections—especially rolled girders. 
At Sheepbridge the production of pig is,I believe, being limited, 
only two or t furnaces being now in blast. At Staveley 
also the make of pig is not extensive, much of the total 
being worked up on the er eggs for foundry uses. This 
concern is turning out a fairly good tonnage of foundry 
work, particularly of en and water pipes, for which Staveley 
has long enjoyed a high reputation. At Thorncliffe the 
two furnaces are both blowing, most of the pig being used in the 
works, which are turning out a steady output of stovegrates, 
builders’ materials, and general castings. At this well-known 
establishment many miles of rainwater pipes are made every day. 
. There is also a considerable demand for the special gasworks articles 
made by the firm, Newton, Chambers, and Co, At the Parkgate 
Ironworks, near Rotherham, matters are quiet, and there appears 
to be no prospect of any early amendment. The works are chiefly 
— going on hoops, plates, and two or three specialities, At the 
ton and Elsecar works trade remains quiet, a remark which 
may, in fact, be applied to all the remaining works of the district, 

Pig iron is steady in price, but not largely sought after just now. 
Ordinary and hematites are mostly negotiated for forward deli- 
veries, butas yet engagements are not believed to be heavy, owing 
to the shyness of vendors, 

The directors of John Brown and Co , Limited, have just declared 
an interim dividend of £1 15s. per share, being at the rate of 5 per 
cent. per annum, payable December 23rd. Last year the dividend 
was at the rate of 10 per cent. 

On Thursday last a failure occurred hero of such magnitude that 
under some circumstances, serious consequences might have resulted 
in other quarters, It had, however, long been e: ted, and so 
had been duly prepared for by persons who might have been very 
heavily hit had it occurred when first ruamoured—now more than 
a year ago. The stoppage in question is that of Mr. Alfred Allot 
accountant, ironworks and colliery proprietor, &c. &c., who fil 
his — at the Sheffield Court on Thursday afternoon last, 
A . _— being estimated at £210,000, and the assets at about 

The folly—suicidal folly—of the local railway spring fitters was 
never more forcibly demonstrated than by the wane ‘ist just got 
out by the employers as a refutation of the men’s assertions that 
to accept the reduced wages would place them ina position whereby 
they would not be able to earn aliving. I will, at all risks, venture 
to assert that there are not many industries in which the workmen 
get the chance of earning £300 to £400 per annum each, at an em- 
— which is not specially arduous or hazardous, and which 

emands no extraordinary ski — deftness and the knowledge 
brought by constant practice. The following is the wages list to 
which I refer, and I think it is worth yates here in extenso, in 
order to show what a high standard of value the “ springers” set 
upon their services :— 


£8. d, £ad4 

Harrison .. «2 «- o 812 2 New Price 713 8 
F. doymes .. «s oc « 8 6 & _ 713 5 
‘aylor .. oer tke 8 8 7 m4 713 1 
Adams .. aap eles ¢ 8 67 
G, Mercer ce eo 819 8 ” 7ll 8 
Cc, Oliver. o1 66 ee a 718 2 
Edwards.. ., -1016 7 es 938 7 

Gray.. . »- 8 6 G ” 619 0 

G. Hazlewood .. a | Fa 730 
Atkinson - 818 5 » 710 0 
J. Hazlewood « « 8&8 6 2 pa 618 2 
W. Savage - 912 0 840 
Graves . 10 7 4 ” 819 4 
B. Mercer .. oo Se ve 736 
J.Smith .. 85 8 ve 618 2 
Holroyd .. a8 ef 618 9 
Davies... .. - 814 8 un 763 

Each of these men pays a ‘‘ viceman” 32s, a week, and the above 


earnings were made in the seven anda-half days ending October 4th, 
1876. The second column shows what the reduced rate of wages 
would be—which equals, I think, those of the colliers in their 
palmiest days. 

The coal trade remains exceedingly quiét, and prices rule corre- 
spondingly low. The North-Eastern Railway Company is in the 
market for locomotive steam coal for next year. Prices are nomi- 
nally about 9s. to 9s. 6d. for that class of fuel. House coal is un- 
changed, and coke can hardly be got rid of at any price. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

TuERE is still a tolerably good inquiry for iron for delivery over 
the first three or six months of next year, but the amount of actual 
sales is by no means large, and for the most part they are in few 
hands. Although in many well-informed quarters a very strong 
opinion is entertained that after the close of the present year a 
considerable improvement will seen in the iron trade, and 
although retin it is admitted that prices at any rate are at 
their lowest point, there is not that confidence in the future to 
induce general be to enter into speculative purchases at the 
advanced prices which makers are asking for forward delivery ; and 
on the other hand there is an absence of any wide-spread demand 
from consumers for immediate requirements, which is an indica- 
tion that the general trade of the district is far from being in what 
may be considered a healthy condition. 

The Manchester weekly mecting on Tuesday was characterised 
by a want of animation. Some of the Lancashire makers of pig 
iron seem more disposed to entertain forward deliveries at current 
rates, and a few orders have been placed for delivery over the 
first three months of next year, but there is still a strong disincli- 
nation to quote for anything but early deliveries, and prices are 
firm at about 57s. per ton for No. 3 foundry, and 55s. for No. 4 
forge delivered into the Manchester district. Lincolnshire iron 
remains without change, the t+ of business doing in the 
district being still only very small, and prices nominally sre the 
same as those last quoted, ranging about 58s, per ton for No. 3 
foundry, and 56s. 6d. for No. 4 forge delivered here. For Middles- 
brough jron makers are asking about late rates, the quotations for 
delivery into.the Manchester district ranging about 55s. 9d. per 
ton for named brands of No, 3 foundry, 54s, 3d. for No. 4 foundry, 
and 53s. 9d. for No. 4 forge, with about 1s. per ton less for G.M.B.’s. 
In the finished iron trade a firm tone is maintained, and for good 
Lancashire bars delivered into the Manchester district £6 17s. 6d. 
to £7 per tonis asked. North-country plates are also very stiff in 
price, haviag gone up about 12s, 6d. per ton from the lowest point, 
and makers are now asking £8 2s, 6d, to £8 7s, 6d. per ton for 





ship plates delivered into this district, ‘ 

In the coal trade there is not much change to notice. Ata few 
of the pits where they happen to be oversold in their best classes 
of coal, small advances are being asked for December, but generally 
there is no material change in quotations, whilst in the common 
classes of fuel prices continue weak and 
abundant in the market, The average quotation at the pit mouth 


irregular, with supplies 


‘in the iron trade of Cleveland for the past week. On all han 





in the Wigan district remains about as under :—Best Arley, 11s" 

to 12s. per ton; Pemberton four-feet, 93. to 9s. 6d.; 

coal, 7s. to 83,; burgy, 53. 6d. 
e coke trade is abou 

only a moderate demand, and prices are without improvement. 

There is an unsettled feeling amongst the colliers in the Man- 
chester district with regard to the wages a and it is not 
improbable that an agitation may shortly be commenced for an 
advance, but in the present condition of the coal trade there is no 
probability of the colliery proprietors makivg any concessions 
in this direction, As far as I can learn the yoneral feeling is 
decidedly against any advance of wages at present, whether the 
men strike or not. : 

At the meeting of the Manchester Geological Society, on Tues- 
day, several matters of interest were brought forward. Mr. O. E. 
De Rance, of her Majesty’s Geological Survey, exhibited and 
explained a new section of the South ire coal-field taken at 
different ts from the pit sinkings in the district and arranged 
in as umns in geographical order from south-west to north- 
eas 








THE NORTH OF ENGLAND. 

(From our own Correspondent.) 
THERE is a very gratifying and decided improvement to " 
t 
seems to be admitted that we have now entered upon a period 
of renewed prosperity. Makers of pig iron at any rate have 
made up their minds to this conclusion, and refuse to sell 
at the prices that ruled a fortnight ago. There was more 
business done on ’Change at Middlesbrough this week than 
there has been for some time past. o 1 was quoted 
at an advance of to 1s. per ton on the rates of 
the previous week, the current quotations being 503, to 50s. 6d.; 
while No. 3 sold at 47s. to 47s. 6d. per ton less 1 per cent. 
commission. Some contracts have been made for next year at an 
improvement on these quotations, but as makers Cgeorsg feel a 
great deal of uncertainty as to the future, they are not willing to 
commit themselves very far ahead, and are generally acting with 
great caution. 

There is more coal and coke going into Cleveland for iron making 
purposes, and the ironstone miners are working better than they 
were a month ago. Some of them are still laid off, but on the 
other hand, I am told that the mine which Mr. William Barning- 
ham, of Darlington, has recently opened out near Magna Par 
will shortly be sending a large quantity of ore into the market. 

The question of the hour on Tees-side is still the condition of 

e rail trade ; and hence the extraordinary interest excited in 
the experiments which Mr. P. I. Bell, M.P., has been making 
with the view of producing homogeneous rails from the 
ores of Cleveland. As there is so keen an interest felt in this 
matter, I have put myself to a good deal of trouble to ascertain 


the facts, and having done so, I am sorry to be compelled to state 
my fear that the hopes that have recently been aroused by — 
are not at 


sational statements at re in the daily newspa; 
likely to be realised. Asa matter of fact, eae men have made 
up their minds that although it is undoubtedly possible to make 

m Cleveland ore, rails that will equal Bessemer steel for 
durability, the thing cannot be done at a price that will 
make it a commercial success, Mr. Bell is still pursuing his 
experiments; but let not your readers be any longer deluded 
with the idea that these experiments, which are as yet largely 
indeterminate, are certain to conduct Cleveland to the dizzy 
eminenco of fortune which has lately been shadowed forth. 
expect in a week or two to be able to lay before your readers some 
more definite information on this matter. 

On Monday a very important extraordinary general meeting of 
the p hese Pol of the Darlington Iron Company, Limited, was 
held at Darlington under the presidency of Mr. Joseph Dodds, 


M.P., for the purpose of deciding whether a committee of investi- 
ation should re gree to look into the affairs of the company. 
The statements laid before the meeting 


by the directors were 
deemed so thoroughly satisfactory that the resolution for the 
appointment of a committee of investigation was rej It was 
stated that if the accounts of the company for the present year 
could be carried up to the end of November, it would be found 
that no loss had been sustained on this year’s working. 

The coalowners of the county of Durham are now ae ae 
to have their rating reduced. It appears that since 1868 the 
amount at which they are rated to the relief of the poor has been 
increased from sixpence to one shilling and sixpence per chaldron, 
and the Lancashire Union Assessment Committee, on appeal, have 
reduced this assessment to fifteen pence per chaldron, 

The new graving dock on the Tees, the foundation stone of 

which was laid in October of last year by Sir Stafford Northcote, has 
now been opened, 
A terrible boiler explosion occurred at Kibblesworth Colliery on 
Tuesday of this week, killing two men, injuring a number of 
others, and leading to the imprisonment in the pit of not less than 
sixty miners, The boiler that burst was the centre one of three, 
the one on the side next the engine house being turned almost 
completely round, while the one on the other side was blown 
right out of the brickwork into which it had been embedded. 

The negotiations are still pending between the Northumberland 
coalowners and their men with a view to the adoption of the 
Welsh system of working steam coal, but meanwhile the depressed 
condition of the steam coal trade is rendering the adoption of this 
or some other change tending to greater y of production so 
much more imperative, that it is hardly possible to believe the men 
will be so suicidal in their conduct as to reject the very reasonable 
proposition of the owners, 

In the Durham coal trade a oot deal of business is being done 
in household and gas coals, but manufacturing coals are still at a 
great discount. Prices are unchanged, 











NOTES FROM SCOTLAND. 
- (From our own Correspondent.) 

TuE iron market continued very strong up till the close of last 
week, though as yet the highest price touched for warrants was 
60s., as mentioned with regard to Thursday’s market in my 
last week’s report. A large speculative business was done, the 
comparatively rapid increase of prices having attracted purchasers, 
who believed that the improvement was substantial, that values 
were bound to go higher still, and that consequently money could 
be made, It is to be observed, however, that the moro knowing 
operators in the market have been proceeding with caution. Those 
who have the means of gauging the actual condition of the trade 
by more reliable data than that furnished by wk ag wong quota- 
tions, are aware that, though there has undou ly been a slight 
improvement in the trade, it has not been such as to warrant 
heavy investments in iron as yet. This fact seems at length 
to "be dawning upon those speculators who, during the 
last fortnight, have shown so much anxiety to buy, and 
hence it is that at the beginning of the present week there was a 
sharp reaction in the market, with much less inclination to do 
business. But while it is certainly imprudent to be over-sanguine, 
nothing has occurred to interfere with the confidence that the 
trade has entered upon a better state. Its rise will be slow, and a 
matter of time, and I should not be surprised if, when this is 
fully realised, we should have another lull in the market, until 
the evidences of prosperity become more marked and recognisable. 
Iron is being sent into store more slowly. The quantity of pigs 
under warraut in Messrs, Connal and Co.’s Glasgow stores is close 
upon 98,000 tons, There has been a pretty large export of iron 
manufactures ; expoits of pigs are likewise increased, and our 
arrivals from Cleveland are heavier than for several weeks. 

On Friday forenoon the warrant market was quiet, but firm, 
with business done up to 59s, » while in the afternoon there 
was less disposition to purchase, but 59s, 6d. was obtained for one 





month and fourteen days. The market opened a little firmer on 
Monday, but buyers rather stood aloof, and sellers gaveway a few 
pence, Business in the forenoon was quiet, but one transaction 
was re at 593, 73d. one month. The afternoon market was 
exci and 59s, 5d. and 59s, 2d. cash, and 59s. 74d. down to 
59s. 3d. one month were accepted. On Tuesday there was a sharp 
reaction in prices, business being done in the forenoon at 58s, 6d. 
cash, and one month, and in the afternoon at 58s, 6d. , and 
58s. 74d. two months fixed. A large business was doné @n Wed- 
nesday at 58s. 3d. cash and month fixed. To-day, Thursday, the 
market was quieter, at from 58s, to 58s. 14d. cash, and with 
58s. 4d. one month offered. 

The prices of makers’ iroa have been well maintained, and in 
some instances slight advances are recorded, but the demand has 
not been quite so brisk. Coltness, No, 1, aera 1s.; Monkland, 
No. 1, 1s, ‘Govan, No. 1, 1s.; Glengarnock, No. 1, 1s,; No. 3, 6d.; 
Eglinton, Nos. 1 and 3, fell 6d. each ; Dalmellington, No. 1, 
improved, 1s.; No. 3, 6d.; Carron, No. 1, advanced 2s.; ditto, 
specially selected, 1s,; Kinneil, No. 1, improved, 1s. 6d., No. 


tl 
The shipments of pig iron from Scotch ports during the week 
ending the 25th November amounted to 10,276 tons, being 2250 
more t in the previous week, and showing an increase of 2160 
tons over those of the corresponding week of 1875. These exports 
are yet upwards of 70,000 tons behind what they were at this time 
—< year, so that it is now all but certain the year will close with 


a decrease. 

The imports of Middlesbrough pigs at Grangemouth for the 
weok were 6615 tons, being 2625 more than in the previous week, 
and 4745 over those of the corresponding week of last year. 

A little more activity is observable at most of the malleable 
works, and especially for plates there is more inquiry; but there is 
yet much room for improvement. The foundries are tolerably 
well supplied with work, but the locomotive establishments are 
apparently ming slacker. There is some more stir among 
general engineers, and marine engineers are booking more orders, 
as a result of a material revival in the shipbuilding trade on the 
Clyde. Business in the hardware trade is slackening. The term 
building trade turned out to be somewhat disappointing for this 
department, and though orders on country account have been fairly 

dealers are not satisfied with the state of business generally. 

 week’s shipments of iron manufactures from the Clyde 

embraced £17,450 worth of machinery, £10,000 castings, £9000 
wrought iron, and £1700 miscellaneous. 

he tet chi coals bee 3 demand has mene goed for the home 
market, but shipping qualities are quiet, and the aggregate export 
is smaller by fully 3000 tons than in the previous week. Tho quo- 
tations are for household coals, f.0.b., 8s, 6d. to 11s.; steam, 9s. to 
9a, 3d.; splint, 8s. to &s. 9d.; Wishaw main, 7s. to 7s, 6d.; and 
smithy, 13s. 6d. to 14s. In the eastern mining counties there has 
been a good export demand during the week, and also a fairly good 
home trade, 

The miners are all quiet, the sectional strikes lately threatened 
for more wages being abandoned as hopeless in the ti 

A meeting of the shareholders of the Blochairn Iron Compan 
(Limited) was held on Monday afternoon, at the Accountants’ Hail, 
Glasgow, for the purpose of hearing the report of the liquidators 
(who are the directors) on the results of the second year of liquida- 
tion. .As to the various questions in dispute between the company 
and the bankrupt estate of the Messrs. Hannay (the vendors), Mr. 
Wylie Guild, accountant, reported that an agreement for the settle- 
ment of these had been come to, and as soon as it was properly 
drawn up it would be submitted to a future meeting of por 
holders for approval. The chairman explained the terms of the 
agreement, which appeared to give satisfaction to the meeting, 
which then adjourned. 











WALES AND ADJOINING COUNTIES: 
(From our own Correspondent.) 

Tuer tendency of general steel manufacturers seems to be of 
late to lessen the number of processes, and thus be enabled to 
turn out an article at a cheaper rate. I must state in reference 
to this, that it was in this way that the deterioration in 
the manufacture of iron rails began. Competition to some 
extent, the desire to make greater profit to another extent, 
led makers away from safe and simple methods, where careful 
manipulation was the rule, to more rapid modes by which 
machinery replaced labour, and the result was inferior and cheap 
rails, and a lent trade. An ex-mill ——r stated to me lavely 
that in his time a “pile” of iron was faced with a piece of really 

ood stuff half an inch thick, This pile was 20in. in length, and 
it was rolled to almost as many feet in length, the good iron bein 
so exceedingly thin that the heavy traffic of six months work 
through the plate, and the rubbish underneath, of course, when 
led, le it go wegeete to take up the rail. 

The attention of the management at Landore is being directed 
to simplifications in turning out steel manufacture, and a cog roll 
is hight spoken of, At Rhymney both steel and iron make is 
active, but it has been felt impossible to avoid enforcing a reduction 
which will be effected on the first of aext month. The ironworkers 
of Maesteg and adjoining works began work Monday on the reduc- 
tion of 5 per cent, 

There is not much to record in the iron manufacture, only 
400 tons having been sent from the whole of the district last week; 
part of this was to Holland, and the other portion to Natal. 

Inthe Swansea district, and also on the Monmouthshire hills 
there is a good deal of briskness at present. Blaenavon, which has 

ined an excellent name for its Fray so is doing a large and 
Vices a lucrative business, most of the furnaces, mills, and forges 
being at work. There is also a moderate coal trade done, but the 
profit is very slight. Y 4 

The improved tone of the tin and tin-plate works continues, 
but we have no further advance of price to record, 

A marked contrast continues to exist between the coal exports of 
Newport and Cardiff, notwithstanding the ablest efforts. Taking 
last week for an illustration, I find that from Cardiff nearly 90,000 
tons were sent, and from Newport about 13,000 tons. It is evident 
that for a long time, possibly for this generation, Cardiff will 
retain the advantage, but it is almost as certain that Newport will 
have its day. 

The Glamorganshire coalowners have nearly exhausted their 
upper or bituminous measures, and are busily occupied in getting 
out their finest seams at a time when the minimum price rules. 
The turn of the Monmouthshire coalowners will come when they 
begin at their steam coal measures, and when the Glamorganshire 
tracts of the 4ft., 6ft., and 9ft. are running low. 

For this reasou I should exhort tho leading men at Newport to 
make every ration by enlargement of docks, and giving 
increased facilities for shipping. It is understood that the pros- 
pect for making new docks at Cardiff hasnot met with favour in 
the eyes of the uis of Bute. : 

The price of coal continues unaltered. If anything, the competi- 
tion amongs’ coalowners is not so keen, and the tone of te trade 
is firmer. 

The freight market is decidedly improving, and steamers are 
inquired after at a slight advance. The number of laden vessels 
that left Cardiff last week was as follows: 81 sailing vessels and 
47 steamers, From Swansea the total number, vessels and 
steamers, was 47 ; and from Newport 25. Good orders are comin: 
in from foreign coaling stations, and it is expected that the to 
export will be above the weekly average. 

A fine three-masted ‘schooner was successfully launched from 
Tonkins yard, Cardiff, on Tuesday. 

A contemporary, in reference to the war between steel and iron, 
states that a railway lately asked 97s. per ton for their old steel 
rails, and adds that Anthony Hill rails lasted twelve years on a 
heavy traffic, while modern rails (I presume of the hot blast 
kind) were good only for three months, 
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Pricgs. should also refer to 
PIG IRON AND PUDDLED BARBS. 
‘ £04 
G.myb.— No.1.. «« « 3 0 ©} Glengarnock—No. 1 
at % - ty 4 Se 1 
Gartsherrie—No. ee Eglinton— 0. 
Ne eo. 219 6 ; No. 8 
Coltness.—No.1 .. «« 312 6| Dalmellington—No. 1 
No.8 « o« 219 6 : 3 
Gummatiee-a a #0 es : At Ardrossan. 
Langloan—No. 1». 5 sue Carron—No. 1. oe 
mS «0° se Do., specially selected 
Carnbroe—No. 1.0. + 3 2 6 , 
No.3... « 219 0 At Grangemouth. 
Monkland—No.1.. «. 3 1 0} Shotte—No.J.. 
a? - be . yt 
Chapelhill—’ O lee os 
gueiisre rR: 
& 0. 0. 
7 No.8 218 6 At Bo’ness. 
= at > 2 
1. 1 we ov 
Govan—No.1.. «. « 8 1 0 xt 
No.3... .. «© 219 0) NO 4 found 
At w. No. 4, forge 
Calder—No.1.. «« « 3 8 0} M oe 
0.8.0 cf « 8 0 0 White oe 
At Port Dundas. Thornaby .. 
Messrs. Boickow, Vaucnan, & Co.’s net prices, f.o. 
£2 13s.; No. 3, £2 88. 6d.; No. 4 foundry, £2 8s ; No, 41 orgs 
8. 
Waies—No. 2, f.0.b., Newport . oe oo 27 6 
Forge (at works) a oe 212 6 
Common pig (at works) oe o 2 3 6 
Best native ore (at works) .. «- 215 0 
, Daven delivered in Aberdare. - 
Dersysuine.—No. 1, at eld oo o 214 0 
No. 8.. o« o o oo 27 6 
LawcasaHire, deli din Manchester.—No. 3 216 6 
” ” ” ” No.4 215 0 
K. H. Messelmoun .. oe oe «- 510 0 to 


Mesars. Wuitwet & Co.'s Stockton net prices (on trucks) are—No, 1, 
£2 12s. 0d.; No. 3, £2 8s. 0d.; No. 4 Forge, £2 6s.; “‘Thornaby” No. 4, 


Forge, £2 16s. Od. net 
Hematite, at works, + > for {eag _™ 
Millom “ Bessemer ”—No. : “eo oo 
No. 2 os ee oe ee 
No. 3 os . ee od 


Ordinary 1 ee os o oe 


Ne. Bes es 0c @ 
a ag ee o- ry id oo 


Morypert' Hematite — No. 1 és + ee es 


No. 2 o or oe oe 


Mottled and white os oe oe ee 
emer ”—No. 1 ee - oe . 
o. 2 oe ° oe om 


No. 3 oe ee oe ee 


Puddled Bar— 


Waes.—At works .. oe ° - £5 5 0 
MANUFACTURED IRON. 


Ship Plates— 
Pearson & Know es Co. best (24 dis. for cash).. 
Guascow, f.o b. oe oe oo «. £7108. 04. “to 8 
Mippiespro’, at works .. - Gt &. 


Fox, Heap, & Co. (at works, cash less 2h+)—- 
Ship or bridge plates(A) .. oe oo oe 


Mast plates (*..) SEAS Sy ee, 


Boiler Plates— 
* Warnrinoton,” to 5 cwt. each plate ee oe 
Do. best best o o oe oo ee 
Do. treble best .. oe oo ee 


2} Per per cent. discount for cash. The Pearson and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
in lots of not less than 2 tons, or free alongside at Liverpool 


Warrington, 
lots of 10 tons and upwards. 


Low Moor, terms in each case 2} dis. for cash in payment. of 
monthly accounts, or 14 per cent. dis. for cash in lieu of three 
months’ bill. The Low Moor Co, deliver in London at 10s. ; 


Liverpool, 7s. 6d.; and Hull, 5s. per ton extra. 


Under 23 ewt. each oe oo o per cwt. 


24 cwt. and under 3 ewt. ee ee eo 
8 cwt. = Shcwt. .. oo ee oo 


Siewt. ,, a 25) Ge” ae ae 
4 cwt. v0 5 cwt « a or oe 
5 cwt. ae 6 cwt. « oo oe oe 
6 cwt. we cwt. .. ee oe oe 
7 cwt. and upwards .. oo on 
Plates exceeding 6ft. wide, per ewt. extra. 


chequered plates, and all plates ditering from a square form or regular 


taper, extra per cwt. 3s. 


Taytor Bros.’ boiler plates 6d. per cwt. less; their 


Low Moor. 


“ Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 
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Rivet, same price as above. 
Chain iron, same sizes as above, extra cwt., 2s. 
Best bars and rods, cain per ok on. 
“M ” at ton— 
Bars, into sin. oe hel or to Gin. flat .. 
LO arr eee rs 
en a en ee eS 
Usual extras, 


v o 
All other = ES in proportion. 
Ear or Dubey, 2} dis., f.0.b., at Round Oak— 
* Round Oak,” rounds up to Sin. . ROS el ae 
” ” ” ae bes oe o 
” ” ” Dou ” o- 
” , ” Treble ” oe ee 
Rivet iron—Single best .. oe “ote oo 
Tre 


le 
On separate orders of less than 5 cwt. per ton extra, 10s. 


Waces, at College Works, Cardiff—Coke bara, best .. 


Merchant Bars— 
“ WarRInoTon ” (2} dis. for cash) per 
Flats, from lin. to 6in. wide by yin t thick « and upwards 
oe Pome ae 2° ‘we 
Do., treble ee ee 
Delivery “prices aa above. 
WurTwet & Co., f.o.b. (2} dis. for cash), per ton— 
Crown quality .. ee oe oe o. oo oe 
IN se? ces 50” as. “ls ce” “Se 
Crown a “Thornaby”... oe oe eo oe 
Best 


Best best” ss ee ee oo o or ee 
Wates—Tredegar tron Company, f.o.b. Cardiff or Newport 
No. 2 bars, f.0.b. Cardiff oo oe 
Owen, delivered at Cardiff or Newport, net cash . 


Sheet— 
“ Mormoor,” to 8ft. long y my a w.g., per ton at 
works.. oe oe o 
Do., best best. - “ peers aaa 
Usual extras. 


Barrows & Sons — 


B.B.H. sheets . oe oe oe om oo ee! 


eo best do. oo oe o ee a . 
os best best do.. ee oe ee ee oe 
E. P. & W. Baipwin, at works: 
“Severn "—Singles to 20 w.g. oo o ee o 
“Wilden” ,, ” hee ee oe ee 
e - “BB” oe ee oo ee 
* Rd oo ee oe 
“a ae “ B charcoal”. oo o 
“EB”. eo oe o 
Doubles to 24 w. g-» 308; and 

Trebles to 27 w.g., 60s. per ton, extra. 

Charcoal aT = EB) P and WB” per cwt... 


Coke Tin—“‘ Stour” 


oo e oo oe oe 


1 6 
Messrs. Baldwin's terms are 2h dis, for cash on 10th of the month 


following delivery. 
Pearson & KNow es Co. (terms as above)— 
a Singles, to 20 w.g. ee per ton 


Best, 10s,.; best best, 30s. per ton extra. 


CrowTHER Bros. & Morcan (at works)— 
Coke Tin—Singles, to 20 w.g.,to 120in. by 36in, p. cwt. 
Doubles, to 24 w.g., to 96in. by 36in, oe 
Trebles, to 26 w.g., to 84in. by 33in... - 
Charcoal Tin—Singles, as above os ee ee 
oubles - ee oe - . 
Trebles em oe oe oe 
Do. Best singles, as above a o o 
Best doubles = ee oe o 

trebles 


Terms, 2} dis. for cash on 10th of the month. “Orders of 
and upwards, for shipmerit free in 10 cwt. cases. 


J. Tiny, Bristol, delivered in ny 2} dis. for cash— 
bles .. oe eo = we - oo” es 
Trebles .. oo o ° om 
Wa es—Treforest Tin. plate Worke— 
Charcoal tin (at 1th ondon «- £0 19 
£1 in gees less 2}. 


6 
Lydney : — tin, IC oo «£1 3 6 
Tern oe oe oe Ce he WE 

Coke | tin .. oe oe eo 10 6 

Swansea ee oe 0 
Gadly’s Aberdare coke oo oo - OW 6 


Wire— 


Warrecross Wire & Iron oo delivered in Liverpool. Terms 2} dis. 
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SuerrreLD—At works— £eaad £2 8.4. 
Bteel oe or o oe eo 18 0 Oto 1710 0 
Connon ca roils o ee ee ee 14 0 Ot0 21 0 0 
Fair a steel eo oe or oe 24 0 0to 82 0 0 
Sheet oe i ee ee ee 80 0 0 to 65 0 0 
Second awe vec: Pry oe ee oe 28 0 0to45 0 0 
Pa Titian 2 89 SR8 8 
par ts ay pate J oO 810 Oto 815 0 
Bessemer, ordinary .. oe - 70 0t0 7 2 6 
Do. superior ee J i 8 0 0 to 8 5 0 
Do. best .. a oo hie oe | 0 to 810 0 
Rails, f.0.b., Cardéff or Newport a Scat ee 
bis eiaimins 6. 6 oes 
hily defective, Cardift Newport «. 17 Gt 00 0 
Stat ide works. 7:7 6H 0 0 0 
PRICES CURRENT OF MISCELLANEOUS mneALA. 
76 % ¢ 
rom 9 ee oe ee ee perton .. if 5 9 
Tough cakes or bars ee i <4 a4 S “é 8 00 
ai 7310 0 
Straits se ee ee cid ee ee ee Cad B : 4 
British ee e ee ee ee ee 84 0 0 
Tipe ngllsh sott plg 2215 0 
acpanther” “«. Sait ab Tile Saat Ge dare 
timony— 
000 
Regulus star we oy oe o oe oe wf 000 
peer 
il oe ee ee ee LJ ee - ee 4 A : 
English ee oe ee ae ee “ ee wf 000 
Quicksilver ee ee ee rT) per bottle uf : : 
Phosphor Bronze—Bearing metal perton . + 112 0 0 
Other alloys °- £120 to 140 0 0 


Yastings according to pattern and quantity. 
Zine Bin Metal rics no (polished) — 
inc eets, for paper ig (po! 
ay eaity (per a from ww ee or ee 41s. Af 478, 














- 82 superficial feet, per ton at works .. oe 
Best best 


Best best best, to 4 cwt. .. es ee see 
Special, to3cwt .. 
Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
B.B.H. Bloomfield plates .. ee ee oe ee 
s Best ee *° ee - 
» Best plates .. *e oe oe ee 
CLEVELAND £8 58. to 
Fox, Heap, & Co. (at works, “cash less 2h) ~ 


Boller shell plates (p 5: x p) ee 


Flanging plates (goiter) «+ «+ + 


Do., special quality (AAA) ja ae on 
Waves, at Aberdare—Coke plates .. ee oe oe 
Giasoow, f.0.b. .. ee oe oe «- £8 0s. to 


Angle Iron— 
Low Moor (terms as above).. os per cwt. 
Land T iron, not exceeding ten united inches ee oe 
For each additional inch extra per cwt., 1s. 
“ WARRINGTON "—less 24 per cent. for cash—from 1 
by 1 by 4 to 3} by 34, perton .. ee 
Best beiier do., ton oe e 
Wuitwe.. & Co. ° Bas ss 2} discount) per ton “ae 


Best best boiler ee 
“Monmoor ” (at - » works) up to eight ‘united inches 
Best best de, ee ee 
T-iron, as above, "10s. extra. 
Angle and T benny 8in. to 9in., 10s. extra. 
9in. por » 208. extra. 


CLEVELAND . « £610 to 
= ro Duviry, (terms: as below) :— =— 
d Oak,” not exceeding 8in. wide—Single best 


Grascew, f.0.b. 2. an una, we BT 8. to 


ABERDARE oe ~* oe oo o 720 to 


Bar Iron— 
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Best best w rawn an = stag dednnys 


~— — £8. 
Oto 6 or oe o 1 5 
7to 8 oe oe oe o ee oe 18 5 
9 ee oe oe oe or eo 19 0 
10 oe o oe - 7 ee 1915 
ll or oe o oe ° oe ee 20 5 
ee oe oo oo o 215 

Best annealed drawn fencing per ton 
Oto 6 oe oe ee oe ee es e 1110 
7 oe o es oe a e ee 12 5 
8 oe 7 oe o oo eo 13 0 
9 oe oe oe os oe o es 1310 
10 oe oe oe o oe - 1410 
ll ee oe oe . a * eo 165 0 
12 « 1510 

Dipping in boiled oil 5s. per “ton extra. 

Best galvanised do. per ton 
Oto 6 . .- oe oe oe oe « 1510 
7 oe o or ee o ° - 16 5 
8 oe oe ° oe oe Shar oe 

Tae Pearson & Know.zs Co. 

Chow Fencing, Nos 0to4,B.W.G. .. «. 8 10 
Nail Sony-Seswe, feb. ..  « 8 6008 
CLEVELAND .. . ee 615 to7 


Nails— 
Wuirecross Wirt & Iron Co. 
Wire ee VW Points de Paris, per 112 Ib. :— 
10 ll 12 13 #«44 6 16 1 


7 18 
wo 14/9 15/6 Iga 17/9 18/9 19/9 21/0 — 24/6 26/0 29/0 


in casks 1s. per cwt. extra, 


Rails—G.ascow, f.0.b. jae os « 710 to8 10 
CLEVELAND oe n ee oe o 6 Ot06 5 


Wa.es—Tredegar Iron Com o 5 5tod 
f.0.b. Newport aa Cardiff. . 
At Aberdare and Merthyr (Daven- 


For pe Ee sidings (works) = 
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io oe oe oe oe oe eo 358. 
For qravers ee or or ee . ee 878. 
G. Daum, Cologne an and London. 
PRICES CURRENT OF COAL, COKE, OIL, &c. 
Opke— £ 8.4. | £ad £54. 
jeoland,at works 0 10 ‘5 120| London—Best .. 1 00..0 00 
= aden oo +9 00) Other sorts .. 9196..1 09 
° 6..0 106 | South Yorkshire—At the pite— 
Best Rhondda— | t ++ 012 0..0160 
12 0..0 18 6 Converting .. 0 90..0110 
Py 3 SEPT 060 0 00) Slack .. « 0 30..0 50 
Sheffield .. .. 0150..6 00+ Wales,through . 0 36..0 00 
Coals, best, per |  Steam(less24).. 0 60..0 738 
Birmingham .. 013 0..0 156) Ho os « 0 66070 
South Durham... 0 5 6..0 106, Small steam .. 0 17..0 22 
Derbyshire— | Do, bituminous 0 20..0 23 
Best (at pits).. 0140..0160|/Lard .. .. .. 64 00..0 00 
Conv +» 0110..0 00 |Oils, tun— 
Other sorts .. 0 90..0110); Seal, pale.. .. 34 100..0 00 
Black .e o 0 80..0 50) Brown .. «. 29 10 0..39100 
| Yel. totinged.. 31 00..3300 
~ w—At the pits— } Linseed 25 15 0..26 00 
Eifeoa, por tom 0 70..0 90 Olive, Galtipolt .. 0 00..0 00 
Main se, 0 53..0 68 Span’ ee of 0 00..0 00 
Splint oe 0 56..0 76/| Palm .. .. .. 89 00..0 00 
Dross a 0 09..0 80 m engine 
—— e's), por el 0 86..0 00 
_ lasgow— old i hong 
gpg Fa a 
ahem data 1 $0 18 8..0 15 9 aa: oe —— 
0., W — TOWN +s oe 10.. 
per ton. *}o $6 O10) Foreign pale «. 38 0 0.89 0 0 
Splint .. .. 0 80..0 89 o 0 00..0 00 
awa pee o tis ee ia Pe 00 
wmain.. 0 ee 6 e uu 
Smithy .. .. 013 6..0139 Sea, pale .. § 94 10 0..85 0 0 
Lancashire (W rices)— Brown +e 00..000 
igan pit prices . I o . 
Arle: ‘ -- 0106..0 11 6 Yellow .. o. 82 00..8400 
Pem! m 4ft. eee & xr, a ey Me +. 30 00..5400 
« O 66.. 'e 
HM pang ~« 3 ies ke YO eburBs} 62 15 0..58 0 0 
Slac eo cf 0 80..0 40) id .. « o.« 5010 0..5100 
PRICES CURRENT OF TIMBER. 
18°76. | 
oe ee ete. Pe 4 Per Petersburg standard, 48 4%, 
| Deals, de. (continued) 
312 4 5] Quebec, ard seriecteed 11 10 
4 0 510) "Ist i 2315 
3.5 4106) 119 1410 
- 80 40) 810 11 10 
+ 215 8 0) 12 0 
210 215) 91) 
25 2w! 5 
33 mite 
25 215 590 
116 2 3| ou 0 
Baltic Oak Timber— 
Memel crown «+ .+0+.+6+ + 510 8 0 020 0 
MK sevecceceeeseree 9 5 O | 016) 0 
Dantzic and Statten, crown.... 510 8 © 0 209 0 
_ Brack & unsquared 5 5 6 0) 0160 0 
— | ee 
Be pine tr Janda dspars .. 410 5 0) 
Mixed and builaing.. 810 4 0) 6 00 
Tal sosseseeee 5 0 510) lo 0 0 
Waney board - 40 5 0! 
Small . 315 4 0} 6 
Pitch pine ....++e00+ 30 315) 5 
4 0 510| 5 
410 6 0 4 
6 07 0| 
Ash 40 5 0} 10 
Birch, Quebec large « 410 510) 8 
New Brunswick & PK. Tal 3 0 310 
212 915 
- 410 56 a 6 4, 
710 810) a3 6 
8 ol 0} 0 440 5 
2030 60 6 
ll 518 0} o6oy 
wee 8090 30 9 
eccss OO TR Ww 1 9 
Basin, Sis Standard— 40 4 
6 0 16 10) 40 4% 
BOE S ae if 
be 0 18 29, 304 
lo 330 4 
| 408 
| 1 3 
0} . 45 
0 810) 1 90 
12 10 16 10) ome 
0 13 10 0 18 0 
u 0| 19 % 0 
| one 
lio Puerto Cabell 80 
11 ly|| LignumVite, C. St-Domingo lo 0 
8 lo) Gey 2 0 
a6 16 0 
|| Cocus wood, Cubs .. 8 0 
in| Boxwood, Turkey ...... % 0 
2510. Lancewood spars, each, fresh es 
15 15 Do, ordiuary to fair .... 40 








Epps’s Cocoa.—-GRATEFUL AND COMFORTING.— 
knowledge of the natural laws which govern the 
digestion and nutrition, and by a careful application of the Po 
roperties of well-selected cocoa, 
reakfast tables with a delicately flav 
save us many heavy doctors’ bills. It is by the judicious use of 


= or 


1g Mey a bar ay 7 


has provided our 
beverage which ma; 





Low Moor, & Tarior Bros. (terms as above). 


sae round, or square, to 34 cwt. 8 we 
Do., 84 to 5 cwt. oe oe oo, ee 
Do., 5cwt. and upwards .. ee oe ee 
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New and ect permanent way 


6 0 

512 

5 7 

(at works) ..  .. ss « 6 0 
710 

4 0 

6 0 


articles of that a constitution may be 
strong enough to resist every tendency to disease. 
subtle are floating around us ready to eek wherever 


there is a weak point. e may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame,”—Civil Service Gazette.—Sold only in packets 





labelled—James Epps and Co., Homceopathic Chemists, 
[Apvr.] 
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THE RNGINEER | 


Ter oe 
THE SMITHFIELD CLUB SHOW. —~ | say fou the engine for repairs without disturbing’ the gearing. | contre; which is bored out ‘ind fitted with the boss, the rivets 
Ws a cn ots Mr | oS ch a | an en ae, 
mechanical exhibits at the Smithfield Club Show by the state- the design., The first engine of the type ever built whole set can be removed and a eeperny welded on,‘which is 
ment that there was nothing new to be found in the Agricultural | and constructed bed Mr. John Smith, ‘of Coven, near Wolver- nn a the arms are cast into a boss. The engine is fitted 
Hall, that we really feel that an apology is due to our readers for | hampton, about 1856 or 1857.. It was a double-cylinder ith two speeds, and is also provided with a neat form of 


the reiteration. But it:is well known that the first question 
asked of everybody by everybody else on the first day of the 
show is, “Have you seen anything new?” and we assume from 
this that novelty is the thing most in demand. Now this year 
there is something to be seen at the show which is in one sense 
novel, This new thing is the diffusion of perfection of work- 
manship and material. It would be too much to say that there 
are no engines or other machines shown which are not extremel 
well designed and beautifully made ; but, on the other hand, it 
may be stated with strict truth that not a single example of the 
wretchedly designed and worse made engines and implements 
which have in former years found their way into the Agricul- 
tural Hall, are to be found under its roof this week. Taken all 
round, there is a general excellence of design and workmanship, 
which goes far to prove that if these shows have done nothing 
else they have stimulated agricultural engineers to make such 
exertions that they may now be regarded as being really second 
to no mechanical engineers in the world. This absence of 
inferior work, then, is the leading novelty of the show this 
year, and a very gratifying novelty it is. It has been stated 
that the beasts exhibited are the best ever shown, and if this 
is the case—as we presume it is—there is a level excellence all 
round, which is just what it should be. The show opened 
under favourable auspices, too. There was no fog—a remarkable 
fact in the annals of the Smithfield Club Show—and the Prince 
of Wales came up specially from Sandringham to present Mr. 
Brandreth Gibbs, the secretary of the Smithfield Club, with a 
well earned and well merited testimonial, so that on the whole 
we dare hope that the Christmas agricultural show of 1876 will 
prove one of the most eatisfactory on record. 

We have stated that there is a universal improvement in 
workmanship and design manifested, and this is nowgere 
more perceptible than in steam machinery. Messrs. Ro d 
Co., Messrs. Clayton and Shuttleworth, and Messrs. Ru and 
Proctor, all Lincoln firms, show the three most highly finished 
engines, probably,everexhibited. Thelittle 4-horse power horizontal 
engine shown by the first-named makers looks as if it were silver 
plated, and made to go under a glass case. Of the workmanship of 
Messrs. Clayton and Shuttleworth’s 10-horse power horizontal it is 
unnecessary to say one word. Messrs. Marshall, of Gainsborough, 
exhibit a horizontal engine which, if notso well finished as those 
which come from Lincoln, is good enough for any possible 
p . This engine is fitted with an expansion gear worked 
by the governor, as shown in the accompanying illustration. 
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HARTNELL’S GOVERNOR, 


The arrangement is the invention of Mr. W. Hartnell, who has 
already invented several combinations of the kind, this being the 
last, and in our opinion the best. Although it is true that the 
governor was exhibited last summer at Birmingham, yet it may 
be regarded as a novelty. Our engraving, Fig. 1, will be easily 
understood, The balls are fixed at the extremity of bent levers, 
the inner ends of which act on a sleeve. When the balls fly out 
the sleeve is raised; but in rising it compresses a spiral spring 
enclosed in the cap on the upper part of the spindle. The 
sleeve acts on a block sliding in a link centred at one end, as 
shown. The cut-off plate on the back of the main slide is of 
the gridiron or multiple ported kind, so that very small motion 
will vary the point of cut off through a considerable range, 
without the risk of throttling being incurred. “he governor 
runs at a high speed, and a very strong spring can be used with 
it, and it is probable that no governor of the dimensions in the 
market more energy. For this reason it is specially 
applicable to the duties which it is expected to perform, which 
are very different from the opening and closing of a throttle 
valve. While writing abont Messrs, Marshall’s stand, we may 
refer to a new, or perhaps we should say a revived type of 
traction engine, exhibited by the same firm. The general 
features of the engine will be taken at a glance. But it 
will not so readily be perceived that the engine has a single 
cylinder only, the place of the second cylinder being 
occupied by a very neat and ingenious water heater. The 
cylinder is 8}in, diameter, and 10in. stroke—that is nominally a 
full 6-horse power. The cylinder is completely jacketed. e 
gearing, disposed beneath the boiler, is all carried on side 
frames of wrought iron, locomotive fashion, the fly-wheel being 
fitted on the near side, and the Jack-in-the-box gear of the 
road wheels on the off side of the engine; a thin plate 
extends under the engine between the frames from end 
to end, to exclude mud and dirt, and a small high speed 
governor is ingeniously disposed close to the water heater 
and under the boiler. The guide bars are supported at 
about two-thirds of their length by a motion plate, which is 
quite detached from the boiler. This last can be entirely lifted 





inder engine, 
mber, -pistons Shin. diameter 
and ‘10in. stroke. The wrought iron frames carried the 
boiler on trunnions,«provided that the level of ‘the. boiler 
; and was fitted 


however, with, as well as we’ remember, 


of hard work as a pioneer in steam ploughing. In 1862 ail the 
ploughing gear was removed, the side frames, which before pro: 


jected a — in front, shortened, counter gear introduced, | has 


‘and iron wheels fitted, and thus modified it became one of the 
most satisfactory traction engines we ever saw. She went to the 
neighbourhood of Bristol, and what ultimately became of “93” 
we are unable to say. We mention these facts’ because they. 
will go far to show that Messra, Marshall’s engine does not repre- 


ngine did a great deal | spring latch, which drops over a collar on the pin. 





sent, as some persons may be disposed to think, a new and 


FIGe 


untried novelty, but, on the contrary, a substantial improvement 
on a design which proved, all things considered, perfectly satis- | 
factory. | 

Messrs. Robey, of Lincoln, exhibit a great raking traction | 
engine, similar in design to one which we have already illus- | 
trated, and presenting no specially novel feature. In this trac- | 
tion engine, or, as it may be called, agricultural locomotive, the | 
expansion of the boiler is accommodated by leaving the crank- 
shaft end of the bed plate free to move between the horn plates, 
it being held to them by a plate on each side, These plates are 
made fast to the bed plate and slide horizontally in slots cut in 
the horn plates. The horn plates reach the whole depth of the 
fire-box, and are deeply flanged outwards on both sides for 
strength and for attachment to the boiler and water-tank. The 
second motion shaft is carried in a U-shaped casting let into the 
horn plates and stretching between them, acting thus as a stay 
and a distance piece. The main axle is also carried by the horn 
plates, which also form a part of the sides of the water-tank. 
The usual arrangement of steerage gear is modified, the chains 
being attached to the extreme ends of the axle by means of 
grooved castings, so curved as to keep the. chains tight in all 
positions and facilitate steering. The wheels, it will be 
noticed, are set to a narrower gauge rege driving bpm 
The engine is very completely equipped, ing water lifter— 
injector type—for filling the tank from a pais B ditch or other | 
convenient source. The driving wheels have the arms arranged 
in two sets, each set of arms being welded to a plate at the | 











RANSOMES’ THREE-FURROW PLOUGH. 


the bosses, which pins are removed for convenience in getting 
round corners, are secured when in place by a very sim 

he pins 
can he removed or replaced as.easily as if no latch existed ; but 
they cannot possibly work out on the road—a contingency which 
before now caused fatal accidents. The second novelty is 
the fi of a small winding drum on the boss inside the near 
dri wheel. It often happens that when an engine has been 
thrashing for some time the engine and machine both work into 
the ground, and we know by e: ience that the endeavour to 
bring an engine up to the machine, couple the two, and go away 
with them, but too often ends in a disastrous failure, both 








engine and machine getting into thie ground much deeper than 
is sirable. Mr. Burrdl’s ievingiiaiias settles all this satisfac- 
torily. When thrashing is over, the engine is moved to hard 
ground in any convenient place and scotched, the driving pins 
are taken out of the road wheels, a wire rope is led from the 
drum to the machine, the engine is , and the machine 
hauled up to it with the greatest ease imaginable. The drum 
and rope can also be used to pull the engine out of a hole, when- 
ever a tree or other anchor is available. This is just one of 
those neat little devices which, add so much to the comfort, and, 
we may add, the security of the farmer. b anen 

Messrs. Fowler, of Leeds, make their usual splendid display 
of ploughing engines and tackle, but we failed to find anything 
novel at thei: stand, if we except the colour of one of the plough- 
ing engines, witich is that peculiar dark, almost black, brown, 
adopted by Mr. Webb for the London and North-Western 
locomotives. The effect is rather funereal, but the shade is 
serviceable, as it is that to which all paint comes after a few 
months’ wear and tear on a ploughing engine. 3 

Messrs. Howard, of ord, exhibit one of their farmer’s 
engines, which has already been fully described and illustrated in 
our pages. There are some improvements in the details of this 
engine, which tend to render it ‘better and more durable than 
ever. One of these is the raising of the winding drums to 
point some inches higher from ths ground than usual, a change 
which will prove advan on wet land. 

Messrs. Aveling and Porter show a couple of engines of a 
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intended purpose, and should act well, but it is rather rigid, and 
would be materially improved, we think, by the addition of four 
india-rubber spring washers in the way we have shown. A is 
the leading axle, D toothed arc under boiler, steadied on guides 
above and below not shown ; C C are hinges ; E E pins passing 
through the axle and fitted with indiarubber springs, B B, to 
. — the jarring and twisting motion to which the arc must 
subject without some provision of the kind. 

Messrs. Ruston, Proctor, and Co. show a traction engine which 
presents several important modifications worthy of special refer- 
rence and some improvements first exhibited at this show. 
Amongst these is the eccentric countershaft carrying the second 
notion ing. This is mounted in two bearings in the side 
frames, and the projecting portion of the shaft carries a pinion 
which has a long boss, and which runs loose thereon. The shaft is 
fixed by a cotter which takes into some slots in the frame casting, 
and the projecting -part of the shaft carrying the pinion being 
eccentric to the part in the bearings, carries the pinion further 
in or out of gear when it is turned through part of a revolution, 
which is done by taking the cotter out and turning the shaft 
with a spanner taking on to a part made of the necessary shape. 
By this arrangement the pitch lines of the gearing may be 

justed and made to coincide when the wear of the different 
bearings and connecting rod brasses put these lines out of coin- 
cidence. The governors of the engine are of novel construction, 
the weight being placed at the bottom of the spindle, instead of 
on the upper part, as is most usual. The weight is thus between 
the ordinary step and bracket bearing, the effects of the vibra- 
tion of a heavy weight are avoided, and no stay is required to 
the top of the governor spindle. Messrs. Ruston and Co., it 
will be remembered, make the stays between the cylinder and 
brackets hollow, and by passing steam through them cause 
them to expand with the boiler. These stays are also utilised 
to carry steam to the injector, placed on one side of the engine, 
and the other to carry steam to the jet water lift, by which the 
tendertankisfilled. Thisarrangement is very neat and convenient. 
With the ordinary compensating gear applied to traction engines 
there is no provision made for stopping its differential action, 
and a want of something for locking the opposite pair of pinions 
in these is often experienced, as in the case of one driving wheel 
sinking in to the ground. Messrs, Ruston have so arranged their 
gear that it can be locked and unlocked from the foot-plate while 
the engine is in motion. The tender is open at the back so that 
access to the foot-plate is very easy from the ground. One of 
the handrail standards which are hollow, is slotted for the greater 
part of its height. Inside the tank below this is a wood float, 
from which a stem rises into the slotted standard, and a little 
knot on the end of the stem projects into the slot itself, so that 
the height of the water may be found in the dark or at any time 
by merely feeling down this slot. An addition also is the 
treadle by which the reversing lever is released, so that it may 
be moved with one hand. 

To prevent the admission of water or very wet steam to the 
cylinder when the engine is running down hill a self-acting valve 
is carried in the centre of a pipe running from end to end of the 
steam space. This valve being in equilibrium when the engine is 
level, falls always toward the lowest end of the engine when 
going up or down hill, so that steam is only taken from the 
highest ard unobstructed end of the pipe where the steam is 
driest. 

We have now, we believe, mentioned all the traction engines exhi- 
bited saveone sent by Mr. Savage, of King’s Lynn. Aswe shallillus- 
trate this engine in an early impression, a brief description must 
suffice here. The distinguishing features in this engine are the 
hind wheels, which are made with a groove in each 9in. wide by 
Zin. deep. Each wheel is capable of holding 1000 yards of steel 
wire rope. When travelling on the road these grooves are 
covered by tires, which can be easily put on, or as easily removed. 
When the engine is going to be used for ploughing or winding 
purposes, two wedge-shaped pieces of wood are put one under 
each wheel, and the engine raises itself up them by a slow-speed 
lifting gear, which in design is similar to the back gear of a lathe. 
When the hind wheels are sufficiently high to.clear the ground, 
some blocks of wood made especially for the purpose, which are 
all carried on the engine, are placed under brackets, one of 
which is on each side of the fire-box. The engine is then 
lowered off the wedges on to these blocks, and the wheels 





of the ground. The movable 
the wheels and they can be used at 
It is not always to have the 
the ground is wet and bad. By using this 
cost and extra wear and tear of a windlass are 
less time being required in setting to work. 
Concerning portable engines it would be impossible to write 
at | We have already stated that in design and workman- 
ship a better collection has never been got together, and these 
remarks will apply especially to such firms as Clayton and Shuttle- 
worth, and Sons, the Reading Ironworks a St 


The engine shown by Messrs, Wallis and Steevens we fully illus- 
trated last week. An example of the energy and enterprise 
manifested in the tt day by agricultural engineers, is 
afforded by the engines of Messrs. Garrett, of Leiston. The 
boilers of these engines will repay inspection by competent 
judges. The plates are prepared by Piedbceuf’s i 
inery, illustrated in our impression for Nov. 19th, 1875. The 
work done in this way is of a class which cannot be produced by 
hand. There is neither an angle iron nor a Z iron ring in the 
whole boiler, every connection between fire-box, smoke-box 
and shell being effected by means of flanged plates. But the 
t point is that the fire-box p! which used to need four or 
ve tolerably severe heats, are now turned out of hand with one 
heat only, and that little more than a dull red. When finished 
the original gloss of the plates as they came from the rolls still 
remains. We need not dwell on the importance of these facts. 
Messrs. Garrett show a 14-horse power double cylinder engine, 
and an 8-horse power straw burning engine. Nothing of the 
same type has before been exhibited at Smithfield by this firm. 

Of small vertical and horizontal engines a legion will be found 
in the Agricultural Hall, and we can consequently do little 
more than mention those most worthy of notice. e Reading 
Trenworks Company show a very strong and neat engine, with 
an inverted cylinder on the top of a hollow column. This 
engine, with boiler on the same bed, is 6-horse power, and very 
similar in type to an 8-horse engine, by the same firm, shown at 
Croydon, it is apparently the strongest engine of the kind made. 
Messrs. Turner, of Ipswich, show the very neat vertical engine and 
boiler which we illustrated in our impression for Oct. 13th, 1876, 
and which deserves attention. Messrs. Paxman, Davey, and 
Co., of Colchester, show for the first time one of the most ele- 
gantly designed and well-finished vertical engines yet brought 
out. It is detached from a boiler, and is very light and graceful 
in proportions. In the gallery will be found an assortment of 
small vertical engines, from 4-horse power up, made by Messrs. 
Hindley, of Bourton, Dorset. These engines we have had occa- 
sion to notice in very favourable terms on more than one 
occasion, and we can say now that those exhibited fully main- 
tain the reputation which Messrs. Hindley have acquired in a 
very brief space. Mr. Dodman, of King’s Lynn, shows a 
number of plain and strong, and we may add cheap, vertical 
engines and boilers combined. In the gallery, will be 
found a collection of vertical engines of an American type, con- 
structed by Messrs. Hempstead and Co., of Grantham. One of 
these engines is fitted with a link motion, and all are well- 
finished and designed. Messrs. Waygood and. Co., of Falmouth- 
road, London, show, among others, a horizontal engine, of what 
the makers term the “trunk pattern.” In this the trunk and 
bed plate are cast in one; the trunk is really a cylindrical or 
tubular guide, behind which the cylinder is bolted. A similar 
type of engine is arranged vertically with’a vertical boiler. This 
is a simple type of engine for small powers. 

We believe that we have now noticed all the engines that call 
for special comment, but we hasten ‘to add that we have not, 
nor could we possibly, allude to all that are shown. It would 
be mere waste of space to reproduce the very bad catalogue 
issued by the Smithfield Club. No object is to be gained 
by stating in detail what we have already stated gener- 
ally, namely, that, on the whole, the machinery shown at 
Islington this year is the best ever brought together under the 
roof of the Agricultural Hall. , 

In reaping and mowing machines there is little that is new, 
and to anyone conversant with the many complicated conditions 
and with the multiplied difficulties that beset any attempt to 
make any radical alteration or improvement in this branch of 
agricultural mechanism, the absence of novelty in this direc- 
tion is not surprising. To do much in reaping or mowing 
machine improvements by designs on paper, is almost an impos- 
sibility, for ideas of new combinations or new details must be 
carried out in the shops, by doing and partly undoing, by trial 
and error only can ideas be worked into shape. Almost every 
move is a matter of tentation; and even when an improve- 
ment or alteration has its workshop test, it has to pass 
the far more searching trials of the field, and these can only be 
made in some parts of the year. : 

Messrs. Burgess and Key, who were among the first in Eng- 
land to make any progress in reaping by machinery, having in 
1831 taken up with McCormick’s invention, exhibit what seems 
to be a novelty of some importance. To meet the necessity of 
varying the number of sheaves delivered by a machine over a 
given space, so that they may be of approximately the same size 
though the crop be very irregular, various devices have been 
adopted by different makers. In some of these the number of 
rakes acting as dummies must be decided upon before starting 
the machine, and the mechanism, for this purpose, set accord- 
ingly ; while in others one setting of this mechanism will serve 
to cause the rakes to act as dummies in either of two fixed pro- 
portionsof the whole, either the one or the other, and in some cases 
a third proportion being capable of being brought into play as 
desired while the machine is in motion and at the discretion of 
the driver. In another class of machine, either or any of the 
rakes can be thus operated by the constant use of a foot or hand 
lever. These, although very successful, involve, either some 
stoppages of the machine, or, as in the last kind mentioned, 
the constant attention of the driver, and that attention is other- 
wise needed. In Messrs. Burgess and Key's new machine, how- 
ever, which is very similar to their ordinary self-delivery reaper, 
the driver can, by means of a small lever at his right-hand, 
cause one, two, or three rakes to pass over without delivering, 
or all or none can be caused to deliver. Having placed the 
lever for either of these rates of delivery, that rate will 
continue until the lever is shifted, so that in a field of 
very varying bulk of crop, the adjustment may be instantly and 
as often altered as is required to lay the sheaves of uniform size, 
and yet not need the constant attention of the driver. This 
arrangement, which has worked successfully during the past 
harvest, could not be described without reference to drawings, 
which we hope at a future time to place before our readers. 
The mechanism, or wherein that differs from previous arrange- 
ments, may, however, be said to consist of a circular disc, revolv- 
ing freely in a bearing on a rocking saddle shaft, capable of being 
raised or lowered through a small range by the hand lever above 
mentioned. The rocking shaft is also connected to a cam ring, 
pivoted outside the ordinary cam ring. The raising or lowering 
of the circular disc on its shaft causes it to be either free or to 





engage with and roll upon, either one or other of three cast cam 
of poy cross. $7 fixed upon the vertical rake driving shaft. 
These cams give different ranges and times of motion to 
the rocking shaft, and thereby raise or lower the outer cam ring, 
by which the number of rakes working without delivery is con- 
trolled. Messrs. Burgess and Key also exhibit some improve- 
ments in their apr machines, 

Messrs. Hornsby and Sons exhibit a variety of their very suc- 
cessful reaping and mowing machines, amongst which is a one- 
horse self-delivery reaping machine, constructed so that three 

in the number of rakes delivering may be made. The 
machines of Messrs, Hornsby were referred to at length in our 
account of the Leamington trials. 

Messrs. Howard show their reapers and mowers, in which the 
main cog-wheel is made with mortice teeth, so that dirt: collecting 
therein is driven through by the teeth of the pinion; thus the strain- 
ing of the machine and increased friction caused by the clogging 
of ordinary teeth are avoided. 

The only sheaf binding machine exhibited is by McCormick, 
the binding being effected with iron wire. The objection to this 
is the liability of injury to horses fed with straw chaff in which 
pieces of the binding wire have been accidentally cut off. 

There is some ingenious mechanism in Mr. M‘Cormick’s 
machine, but it is not of that character which finds English 
favour; and although the binder will tie up sheaves of various 
sizes, there are defects connected with it which will have to be 
evercome before it can work successfully. A new firm, Messrs. 
Phillips and Co., of Grantham, engaged in the manufacture of 
this of machinery, are exhibitors at stand No. 120, on the . 
upper floor, and their exhibits are worthy of notice. Mr. 
Phillips has for the past fourteen years been engaged by, and a 
joint patentee with, Messrs. Hornsby, and his experience is 
applied to advantage in the design of the mowing and the 
reaping machines at the show. The chief point of novelty in 
the mower consists in the use of india-rubber springs carrying 
the weight of the frame and gearing. The main axle is carried 
in hanging eye bearings, the stems of which pass through thick 
india-ruber collars let into sockets in the frame, and kept in 
their places by a nut on the end of the bearing stems. The effect 
of the jolting on hard roads and of the working of the machine 
is thus greatly reduced. Messrs. Phillips’ self-raking reaper is 
simple and sound in construction, the gearing being strong and 
well arranged, and the pole flexibly connected to the machine, 
so that it yields slightly on contact with obstructions, and 
thereby shales the risk of breakage. There are four rakes 
rigidly coupled in — but they are in so far under the control 
of the the driver that every alternate rake may be made at will 
to act asa dummy. Both the reaping and the mowing machines 
are fitted with Phillips’ wrought iron case-hardened fingers, 
knife-guards, &c., and we shall expect to see the new makers suc- 
cessful with their machines. 

Messrs. Picksley, Sims, and Co., show a newly arranged light 
mowing macbine, made upon their previous model, but with 
the first motion taken from the internally geared driving wheel, by 
means of an idle wheel which imparts the same speed to a pinion 
running on the main shaft as if the latter geared direct into 
the main wheel. This arrangement admits of some reduction 
in weight and compression of dimensions, and the new machine 
promises well. 

Messrs. Samuelson and Co., show some of their reaping and 
mowing machines, the construction and good qualities of which are 
well known and need nocomment. Messrs. Bickerton, Johnston, 
Woods, and several other makers are represented by manufac- 
tures of this class, bnt there is nothing in these calling for 
special remark, 

Turning to the plough exhibits, we find that all the principal 
makers are fully represented, and particularly in two and three- 
furrow ploughs, which, especially abroad, seem to be gaining 
much favour. Messrs. Ransomes, Sims, and Head exhibit their 
three-furrow plough, which we illustrate on page 391. This 
plough was patented in 1870, and contains many novel and 
important features, and we are informed that the plough has been 
exported by them in large quantities since that time to the 
large corn-growing districts of the East of Europe and the 
colonies of this coun Its use has also extended to France, 
and we have before us an interesting report of one of the leading 
agriculturists there, who has been making some careful experi- 
ments with one of these ploughs fitted with four bodies, in which 
he says that he considers this implement an indispensable one at 
the present time for all large farmers. He has used it with eight 
horses ploughing a width of 40in. on medium soil, and turnin 
in a day of ten hours a surface of four and a-half to six an 
a-quarter acres, or four times the work accomplished by a good 
Brabant plough drawn by three horses, effecting thus a saving 
of three men and four horses, Another French agricultu- 
rist has also reported upon this instrument, and speaks 
of its great superiority over the Brabant plough. The 








DETAIL OF RANSOMES’ PLOUGH. 


plough shown at Smithfield is a three-furrow implement; but 
the same implement is made with either two, three, or four 
furrows, the three-furrow, however, being most used. Its 
construction, lightness, strength, and facility of turning and 
moving from field to field, have been the great points aimed at ; 
and the lines on which multiple ploughs have been previously 
built are quite departed from. The frame is triangular in shape, 
and light in appearance ; but is amply strong enough to contend 
with the heaviest work. To this frame the three skifes carrying 
the breasts are securely bolted, by means which allow an 
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adjustment of the pitch of the shares, and insure at the same 
time perfect rigidity in work. The plough is carried on two 
large wheels placed outside of the frame, one of which, when in 
work, serves as a land wheel, the other, set to run a few inches 


igher, then quite idle, and just ‘touc! the surface of 
rege hi | land. Attached at a fixed angle to the cranked axle 


which carries these wheels, is a lever, Fig. 5, by means of which 
they can be depressed and raised at pleasure, enabling the 
plough to be raised on them above the ground a clear 7in., 
thus facilitating its transport from field to field, and the depth 
of work may be regulated with accuracy. The latter operation 
is effected by means of a movable clip fixed on an are on the 
beam, and a spring catch worked from the handle of the lever 
by which the position of the handle upon the arc is fixed by the 
sodas at the commencement of each furrow. This adjust- 
. ment ranges from 2in. to 7in. The plough is manufactured 
throughout of wrought iron and steel, and weighs but a little 
over 4cwt. It combines great strength with simplicity, and 
permits economy in men and tractive power. 

Messrs. Ransomes also exhibit a collection of their double and 
single furrow ploughs, with wood and iron beams, and with 
which they have won 120 first prizes since the 30th of August 
last. On the same stand we also find a little apparatus, designed 
by Mr. J. E. Ransome, for setting the parallel beams of double 
furrow ploughs; it consists of wood foot supporting two 
uprights, carrying a longitudinal bar into which are fixed two 
long screwed studs, about 18in. apart, and carrying a second 
longitudinal bar. Outside this bar are two ordinary nuts, and 
inside it are two small cast iron grooved wheels also screwed, 
and running freely on the studs, The bottoms of the grooves 
of these pulleys are of the form of an ordinary link chain, an 
endless piece of which connects them, so that one cannot be 
turned without imparting motion to the second; they are, 
therefore, always equidistant from the fixed bar, and the 
movable bar being pressed up against these by the outer nuts, 

rallelism between the two bars is secured without any setting 
by the ploughman, who has only to make one measurement to set 
them at the required distance. This being done the parallel 
beams of the plough are placed over the apparatus, and adjust- 
ment easily and properly made. : ‘ 

Messrs, Hornsby exhibit a large collection of their well-made 
ploughs of all sizes, which though of their usual excellence of 
design and workmanship, present no special novelty. 

Messrs. Howard also exhibit a large collection of their ploughs, 
including a three-furrow plough, very similar to that which we 
illustrate of Messrs. Ransomes, Ke 

Messrs. Davy, Sleep, and Co., of Polsco, St. Germans, exhibit 
a novel application to horse ploughs of the balanced beam used 
by John Fowler in his steam plough. This plough carries four 
turnfurrows or breasts, two at each end of the beam, and is 
designed, like the turnwrest ploughs of the same firm and many 
other makers, to save the time occupied at the headlands with 
ordinary ploughs in crossing {rom the furrow just turned to the 
next one in the “bout.” The wide furrow, of necessity left at 
the junction of each bout, is also avoided by these one-way 
ploughs, and this is more important as the use of reaping 
machines extends ; but it is accomplished by several well esta- 
blished turnwrest and other one-way ploughs, and we cannot 
avoid the conclusion that Messrs. Davy and Sleep’s application of 
the balance beam entails a heavy load to be continually pulled 
over the fields ; and although the plough inay do good work the 
advantages obtained as described may be purchased at too great 
an expenditure of power. This is the first show at which the 
plough has been exhibited, but it has already won several prizes. 
Messrs. Corbett and Peele also, exhibit various ploughs with 
which they have achieved well merited success, much of this 
being due to the great care expended in obtaining the most 
efficient curvature and twist in the turnfurrow by which the 
pressure and wear per unit of surface is practically the same 
throughout its length. Messrs, Ball and several other makers 
are also exhibitors of ploughs of various kinds, 

In horse-rakes and haymakers there are few improvements 
which were not exhibited at the Birmingham Show in July last. 
We illustrate below some improvements made by Messrs. 
Ransomes in their horse-rake. In their rakes of previous 
patterns, when this implement was provided with a seat, the 
front lever A was used by hand, to unlock the leverage of the 
rake, and the treadle B was pressed simultaueously to deliver 
the load. In the new rake a slight pressure of the front part 
of the foot on the cap C lifts the lever A and unlocks the rake. 
By the time the cap C has been depressed sufficiently to 
unlock, the heel of the foot comes in contact with the fixed 
step and allows the rake to be at once delivered of its load. 
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RANSOMES’ HAY RAKE, 


This arrangement allows both hands of the driver to remain 
free to guide his horse, and has practically the advantage of self- 
acting rakes, while the delivery can be effected whether the 
horse is moving forward or not—which is not the case with 
self-acting rakes. The leverage being exceedingly light, and 
range of foot-movement short, it can easily be worked by a lad. 


The action will be readily understood on referring to the diagram. 





Messrs. Riches and Watts, of Norwich, show a large rake with 
a double set of teeth, one set being above and the other below, 
and both balanced on the axle. The rake is self-operating by 
means of a clutch thrown into gear by the driver’s foot, and 
when one set of rakes is emptied, it is lifted, turns over, and 
takes the place of the other set, which at the same time falls to 
the ground in raking position. We were wholly unable to dis- 
cover where this arrangement affords any real gain to compen- 
sate for the extra work of pulling a machine about which 
weighs nearly double that of any ordinary good manual 
delivery rake at about half the cost. Messrs. Nicholson 
and Son, of Newark, show an excellent manual delivery 
rake with 52in. wheels, and also one of their well-known 
haymakers, in which the gearing has been greatly simplified. Of 
the many other rakes exhibited we can only refer to one more, 
viz., the American horse rake exhibited by Rollins and Co., the 
teeth of which are made of jin. round steel rod tempered in oil. 
These teeth, while stiff enough to perform their work, are suffi- 
ciently flexible to bend and spring out of the way of any 
obstacle; they are very light, and as the framing is of wood of light 
scantling, and the wheels 54in. in diameter, the whole rake 
weighs but little, and is of light draught. There are many hay- 
makers in the show besides the one above mentioned by Messrs. 
Nicholson, but there is little that is new in them. Messrs. Ran- 
some have a new double-action machine fitted with adjustable 
heads, by which the tines may be set ‘at different angles to suit 
the condition and weight of the crop. 

There is, as usual, a-large show of chaff cutters, and amongst 
these we find Messrs. Crowley and Company’s excellent 
machine, in which the lever for throwing the feeding rollers out 
of gear is so arranged that the man feeding it cannot get his 
hand into danger without leaning against the lever and throw- 
ing the rollers out of gear and reversing them for a short time ; 
the reversing motion automatically stops and prevents the 
rollers from becoming choked and bursting the upper part of 
the mouthpiece. Messrs. Picksley and Co. also show some of 
their excellent machines. Messrs. E. R. and F. Turner, and 
Messrs. Ruston and Co., show some very fine samples of grinding 


mills. Messrs. Waygoods and Woods, Cocksedge, and others, 


also exhibit in this class. 

Although there is in the show a large number of thrashing 
machines, there is scarcely sufficient novelty in any one of them 
to need any special reference on that account, but there is a 
most pronounced improvement in the construction and finish of 
almost all of them, and there are also a large number of detail 
improvements, such as are every day suggested in practical 
working, or as new drawings are made. 

Messrs. Ransomes, Sims, and Head show their well-known 
thrashers, with which they have obtained so much success, but 
the chief point of novelty consists in the use of Brinsmead’s 
improved screen, in which the thorough cleaning of the grain 
from between the wires is effected by means of an endless screw, 
the thread of which is constructed of thin flat wire coiled loosely 
on a barrel and fastencd at the two ends. The pitch of this 
Archimedean screw and of the screen wires are in the ratio of 
3 to 5, the peripherical velocity of both being the same, and 
adjustment of both being simultaneously effected by pressing 
one end of the screen and of the screw, and thus reducing their 
pitch. This is the first appearance of this screen at this show, 
but it vas exhibited at the Birmingham Show of the Royal 
Agricultural Society. The Beverley Iron and Wagon Company 
show a full-size thrashing machine of thoroughly sound con- 
struction and workmanship. It is provided with an attachment 
to the lower jog shoe by which an increased pressure of fan blast 
may be used for separating the chaff when the corn is very wet, 
which is especially the case in most parts of England this year, 
without the risk of blowing away a good deal of the grain to which 
the chaff still adheres, Outside the ordinary shoe an auxiliary 
shoe is attached, which, being provided with twu sieves, catches, 
separates, and delivers the grain so carried beyond the ordinary 
part of the shoe into the spout leading to the elevators. This 
machine is also provided with a simple guard over the drum, 
made in such a manner that it has no supports over the end of 
the drum to obstruct the working of the feeder. It is jointed from 
the inside, so that, when not in use, it lays flat on the top of the 
machine. There is no diagonal framing in the Beverley machine, 
but the side boarding is fixed diagonally thereto, and this makes 
a good-looking and substantial job. Messrs. Robey exhibit a 
good and well-finished example of their iron framed thrashers, 
fitted with Rainforth’s screen. Messrs. Nalder and Nalder 
exhibit a rather valuable improvement in their thrashing 
machines, by means of which much time is saved in taking out 
the drum. The upper member of the framing is cut at each 
side, just above the drum spindle, leaving a space of about 3in. 
A cast iron bracket is bolted over the space so as to connect the 
severed framing, and to the bracket is attached a piece of iron 
which forms a straight edge. When it is desired to take out 
the drum, these brackets are taken off, by unscrewing two 
bolts at each side, and the drum can then be lifted vertically 
on to the top of the machine without the necessity of taking a 
single key out of the drum, or having any loose boards in the 
sides of the machine. The straight edges above mentioned are then 
placed on the framing above the drum pit, and the drum spindle 
being Jaid on these, the machinist may proceed to rebalance it, 
the machine thus: providing the necessary tools, and the arrange- 
ment saving a great deal of time and avoiding the usual necessity 
of taking out the drum spindle. Messrs. Ruston and Co. 
exhibit a machine with their drum guard, and a safety apparatus 
by which the aperture over the drum is closed immediately, a 
heavy weight falls upon the feeding board. A narrow shutter 
is hinged below the latter, and is kept in place by a hook catch- 
ing upon a spring bar supporting the lower edge of the feeding 
board. The shutter is provided with a spring, against the 
resistance of which it is held in position, so that immediately 
a weight much heavier than that of a sheaf of corn falls upon the 
lower part of the feed board, the spring bar is depressed, the 
catch released, and the shutter flies over and covers the drum. 
Messrs. Marshall and Co. exhibit a well-made machine, which is 
fitted with the screen above described with reference to Messrs, 
Ransomes thrasher, and also separately one of the feeding machines 
which were successful at the Royal Society’s trial of these. 
Messrs. Clayton and Shuttleworth exhibit one of their well- 
known and efficient thrashers, and several other makers, including 
Messrs. Humphreys, Messrs, Garrett, Messrs. E. R. and . Turner 
of Ipswich, Messrs. Hornsby, Messrs P. and H. P. Gibbons, 
Messrs. Tasker, and Messrs. Humphries and Holmes, are also 


-| exhibitors of well made examples of this class of machinery, and 


the Reading Ironworks Company show one of their small horse- 
power thrashers, in which there is no pretension to novelty, but 
which have of late been fitted with shakers and found much 
favour. 

Messrs. Vipan and Headley—late Hunt and Pickering— 
exhibit a collection of food preparing machines, but the atten- 
tion is attracted by a combined general purpose horse hoe, ridg- 
ing machine, potato raiser, and harrow. The utility of the patent 
combination consistsin the arrangement by which, with theaddition 
of lightridging bodies tothe horizontal bars of the horse hoe, several 





ridges can be made at once ; for planting potatoes, cabbages, &c., 
or for earthing up the young plants of potatoes, peas, beans, &c., 
and by the further addition of grids or small bars of open work, 
and small harrows affixed to the ridging heads or stripes, the 
implement makes a yery efficient potato raiser. By means of 
this combination uniformity in ridging is obtained, as in using 
three ridging bodies one is allowed to run idle in the last furrow, 
thus forming a gauge or guide by which uniformity in height 
and width of ridge is e Many other makers of this class 
of machinery are represented by well made tools. 

In drills we find Messrs. Garrett have made some important 
improvements in their Suffolk drills ; these consist mainly in the 
arrangement and increased strength of the side castings, which 
support everything in the drill, and by which great rigidity is 
secured, 

Messrs. Gower and Sons, of Hook, and Messrs. Denning, also 
exhibit in this class, the latter firm showing an application of 
the segment screw, long used in manure drills, to seed and grain 
sowing purposes, The quantity of grain sown is regulated by a 
sliding perforated plate, and the arrangement dispenses with 
the necessity of change wheels, cup wheels, or chain, brushes, &c. 
Messrs, Coultas, of Grantham,’ Mr. W. Gilbert, of Abingdon, 
and Messrs. R. and J. Reeves, are among the exhibitors of good 
examples of this class of machinery. 








TuE 100-Ton Gun. —A new and important series of experiments 
against plates will take place at Spezia about the 10th inst., 
when the 100-ton.gun will operate against targets faced with plates of 
chilled cast iron, covered with wrought iron plates 12in. and 10in. 
thick respectively. 


Socrety oF ENGINEERS.—At the last monthly meeting of the 
Society of Engineers, the following gentlemen were balloted for 
and duly elected, viz., as members:—Mr. Peter O. Whitehead, Mr. 
Beriah H. Drew, Mr. Peter J. Moran, Mr. Edward G. Banner, and 
Mr. Harry G. E. Van Deerlin; and Mr. Leoline A. Edwards as an 
associate, making a total of fifty-two gentlemen who have been 
admitted into the Society during the present year. 

STEEL Rais IN GERMANY.—Herr Funke, of Cologne, has con- 
tributed to the journal of the German Railway Union some 
valuable information upon the relative value of steel and other 
rails. Experiments, commenced in 1864, have been made with 
rails of ditferent materials, but laid under similar conditions upon 
the Cologne and Minden line where the traffic is heavy. The rails 
tried were 150 fine-grained rails, 150 cemented rails, twelve of 
Funke and Elber’s puddled steel rails, twelve of Hoesch and Sons’ 
Se steel rails, 149 of Hoesch and Sons’ Bessemer rails, 147 of 

rupp’s Bessemer rails, and 150 Bessemer rails from the Hoerde 
Works. On the 1st of October, 1875, after eleven years’ service, 
115, or 76°7 per cent., of the fine-grained rails have been renewed 3 
ninty-five, or 63° per cent., of the cemented iron rails; four, or 
one-third, both of the Funke and Elber’s and the Hoesch and Sons’ 
puddled steel rails, and of the Bessemer rails; seven, or 4'7 per 
cent., of the Hoesch and Sons ; six, or 4'1, of the Krupp; and two, 
or 1°3, of the Hoerde rails; of the Bessemer rails one broke 
through the bolt holes, one scaled off on the head, and the other 
three were beaten down and flattened out at the joints, without 
being entirely spoiled, Pieces were cut from the ends, and then 
they were used again in sidings. The flattening at the joints is 
charged to the form of the rails, which have a pear-shaped section, 
and could not be fastened firmly at the joints. ‘laking the 
mean of the Bessemer rails, the necessary renewals after 
ten years’ severe service was 3°4 per cent., against 33°3 per 
cent, of the puddled steel, 63°3 of the cemented, and 76°7 per 
cent, of the fine-grained rails, -The average tonnage, excluding 
engines, over these rails was about 18,000 tons per day. 
The result of this trial was the adoption of Bessemer steel. 
Altogether the company has had, in the eight years from 1868 to 
1875, 504,634 different Bessemer rails, which at the close of this 
period had been in use on an average two and a-half years. In that 
time 1625 had been replaced, or. 0°322 per cent. of the whole 
number. At the end of 1875 the iron rails had been in service on 
an average 6°98 years, and within that year 6} per cent. of them 
had been replaced, while in the same year only 0°2 per cent. of the 
Bessemer rails—in use an average of 3°8 years—had been renewed. 
Experience has not shown that steel rails break easier than iron 
ones ; 0'238 per cent. of the whole number had broken down to the 
end of 1875. More of steel than of iron break very soon after 
they are laid, often under the first train that runs over them. 
Since 1867 the company have bought 17,600 tons of iron rails and 
153,000 of Bessemer rails ; but since 1872 it has bought nothing 
but Bessemer rails. 


PHOSPHOR BRONZE AT PHILADELPHIA,—“‘ Decidedly the most in- 
teresting metallurgic exhibit in this section—although not made on 
a very extensive scale—is a case of articles madefrom that compara- 
tively recent production, phosphor bronze. This alloy has been in use 
but three or four years, but such are its remarkable properties in 
adaptation to many of the most important engineering necessities, 
that it has taken great strides towards supplanting old and favourite 
metals and compounds. It possesses extraordinary tenacity, while 
it is more easily manipulated than the metals and alloys whose 
places it is rapidly taking. One of the most important c ter- 
istics is, that it resists abrasion and wear from frictional rubbing 
of surfaces far more persistently than is true of any other known 
metal or alloy. It exceeds in this particular even hardened steel, 
for some purposes, The exhibit is made by the Phosphor Bronze 
Company, of London, and ists of a iderable variety of 
bearings and working parts of machinery, wrenches, scissors, 
hammers, &c., the most of which have been subjected to tests 
appropriate to them, and the result shown, Among these are a 
pair of worms, or endless screws, which have been run in articula- 
tion with toothed worm-wheels for eighteen months in a place, 
and under circumstances such as had, previous to the adoption of 
this material, destroyed them when made of brass in twelve days ; 
and these jee showed but slight signs of wear after such an 
ordeal, A large shaft-bearing forming a step, which had suffered 
more than ordinary pressure on its collar, and which had been 
repeatedly replaced when made of brass, after three weeks’ service, 
had suffered a diminution in the thickness of collar scarcely 
appreciable after eight months’ use, the mills running night and 
day. An eccentric strap which had run eighteen months was re- 
duced in thickness at the crown }in., where the ordinary gun-metal 
straps had been replaced every three months. J’erhaps the most 
striking example given of the eg this alloy to resist wear and 
tear is that of an hydraulic pump plunger. This plunger hed been 
at work for 572 days at the rate of 60 strokes per minute, under a 
pressure of three tons to the square inch, and showed no signs 
of wear; while lying by its side is a hardened steel plunger which 
had been subj tothe same work during sixty days, and was 
worn down to such an extent as to be of no further use. Phosphor 
bronze is one of the metallic compounds which does not contract 
in cooling until after the point of solidification has been completely 
reached, ,which property, in common with zinc and many of its 
alloys, renders the casting from it in perfection of fine-membered 
objects, such as busts, statuary, and other ornamental work. This 
property is well shown in two figures or busts, the one finished, and 
the other just as taken from the mould ; the latter being as sharp 
in all its features and lines as the former. Specimens of wire made 
from this alloy are also shown, with tabulated data of experimental 
tests made with it, which establish that, while it is more ductile 
than copper, it exceeds in tenacity some of the strongest of steels. 
This entire exhibit will well repay a visit from even the most un- 
professional man who may be in search of only general informa- 
tion, and contains an invaluable store for the mechanician and 
engineer.” —Scientijic American Supplement. 
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EGERTON’S TIDAL PIER. 






































At of our readers who have noticed the enormous incline at 
low tide of the ways joining the shore with the floating stages 
alongside which the river-steamers stop on such rivers as the 
Thames, where there is a difference of 20ft. between ordinary 
high and low water, will have perceived how impossible it would 
be to employ them for the passage of laden wagons drawn by 


horses. If, however, the causeway could be made some 400ft. 
long, the incline would be so slight that there would be no diffi- 
culty for horse wagons to go up and down it. But to construct 
such a causeway, supported only at the ends, of requisite strength 
to bear the severe strains of heavy traffic, it would have to be 
made of such excessive weight that the size of the floating stage 
which would have to support it would require to be made out of 
all practical proportion. Mr. Egerton has, however, hit upon 


the expedient of employing several floating dumbies, situated | 


at intervals of 80ft. from each other, increasing in size as they 
get farther from the shore, by which the weight of the bridge 
may be proportionally borne throughout its. whole length, and 
thus the necessity of a huge girder construction is done away 
with, and a number of small girder bridges substituted, which 
can be made considerably lighter in proportion, and yet be 
quite strong enough to bear the weight required. These separate 
girder bridges are jointed together and supported at either end 


by the several floating dumbies with which they are connected, | 
_ and in order to keep the roadway perfectly level, so as to form a | 
regular incline, the supports ‘are made to rise and fall through | 
only a proportion of the total rise and fall of the tide, regulated | 


aceording to the number of divisions and their distance from the 
land and the landing-stage or dumby. For instance, in a length 
of 400ft., divided into five parts, with a total rise of the tide of 


20ft. at the first division A—see Fig. 4—a rise of only 4ft. will be | 
required ;at the second division, B, the rise will have to be 8ft.; | 


at the third, C, 12ft.; and at the fourth, D, 16ft.; while the end 


dumby or landing-stage rises through the total rise of the tide— | 


viz., 20ft. In order to accomplish this a series of levers is 
made use of, arranged in the manner shown in the detail sketches 
Figs. 1, 2, and 3, and of the form and action of what is commonly 





























known as lazy-tongs. At the first division A, the two first 
girders H and J are jointed by links or stringers to the point y, | 
and at the second division B, the two girders J and K are 
jointed to the point 2, and at the third division C the two 
girders K and L are jointed at their point of contact to the 
point z, and similarly L and M are jointed at p. Piles being | 
driven into the bed of the river, which act as guides to the 
floating dumbies, the lazy-tong systems of levers are jointed to 
the top of the piles, to which they are severally attached at the | 
points o, 0, 0, and their lower ends being actuated by the 
floating dumbies it will be readily seen that, taking the first sup- 
port as an instance, while the dumby at the bottom is rising 
through the distance 20ft., equal to the rise of the tide, the 
point y is only moving through the distance y »/—see Figs. 2 
and 3—viz., 4ft. At the next support, in like manner, the 
point z moves through the distance z 2’, or 8ft., and so on in 
every case the junction of the girders are moved through pro- 
portionate distances, and it will be further seen that as these 
points y, x, z, and p will always form a straight line at all times 
with each other, it is not necessary that the pier should be 
made of separate girders, but the whole length may be made of 
| one piece of sufficient section to bear the weight, and load 
between the supports. It will also be seen that as these sup- 
ports approach the shore, the weight upon them will diminish 
and the floating dumbies can therefore be reduced im equal pro- 
portion. 

The levers are arranged in pairs, as shown in Fig. 1, on each 
side of the roadway, and tie rods fromm the joints of one on the 
one side connect them to those on the other side of the roadway, 
thus forming a system of diagonal tying, and as the central 
joints move in a perfectly vertical line, a guide is formed which 
prevents any lateral strain. The pier, of course, being constantly 
in motion, the formation of rust at the joints will be to a great | 
extent prevented; but if it be thought necessary, the further | 
| precaution may be taken of bushing the holes and sheathing the | 
| pins with gun-metal. The whole of the working parts being | 
| above the water-line, they can at all times be easily got at for 


ascending at high water, the pier being perfectly level at half- 


repairs. The diagram Fig. 4 is drawn merely to show the action 
of a pier forming a gradient, descending at low water, and 


tide; but it is in every respect similar in action to a pier con- 
structed so as to form any incline downward as the tide recedes, 
and to be level at high water. When, however, it is thus made, 
it is not necessary to support it as shown in the drawings, as it 
takes its bearings directly on the levers. 

Although it would be impossible to put such a pier, 400ft. 
long, out into the Thames, it is evident that there would be 
nothing to prevent its being placed parallel to the bank, and at 


| such a distance from it as not to interfere with barges and 


shipping going alongside the wharves, in the same manner as the 
present landing-stages of the river steamers are placed; and it is 
manifest that a great saving in the cost of transporting goods 
across the Thames, the Mersey, and other tidal rivers would be 
made by placing such piers on either side of these rivers at dif- 
ferent points, and connecting them by means of suitable ferry 
steamers capable of carrying a certain number of loaded carts 
and wagons, and by this means the relief to the present enor- 
mous traffic in the city of London, which is so much needed, 
would thus be insured. 

It is evident that such a pier could be readily arranged so as 
to suit any spot where it may be required, for it can be placed 
either at right angles to the shore, parallel to it, or at any desired 
angle, and it can be constructed with any number of supports, 
with one or any number of pontoons, with one or any number 
of girders, and of any strength which may be considered 
necessary. 








TURNER’S ELASTIC WASHERS. 
THE accompanying engraving illustrates a very neat combi- 
nation washer for high pressures. A thin brass ring is fitted 
inside the washer, and this prevents the rubber from squeezing 





inwards and partially closing the pipe; besides it keeps the 
rubber up to its work, and secures a tight joint. The rings are 
being introduced by Messrs. Turner, of Spotland, Rochdale. 








CENTENNIAL MANAGEMENT. —This is what an American exchange 
says of Centennial management :—‘‘ The manner in which the 
Centennial commission was organised was a mistake. Instead of 
being composed of two representatives from each State and Terri- 
tory, many of whom were mere politicians, it should have been 
composed of thirteen of the ablest and purest men in the country, 
endowed with ample power to collect and disburse money, and 
responsible to the Government in heavy penalties for the proper 
discharge of their duties. The character and effectiveness of the 
commission would thus have been immensely increased; it would 
have been more promptly and positively commended to foreign 
nations than it was; and the necessity of creating a board of 


finance, through which necessity came the one great scandal of the 
exhibition, would never have existed.” 
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TURRET CLOCK FOR BOMBAY UNIVERSITY. 


CONSTRUCTED BY MESSRS. SMITH AND SONS, ST. JOHN'S SQUARE, CLERKENWELL. 
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We illustrate this week a turret, musical and chiming clock, 
constructed for the new clock tower, Bombay University, by 
Messrs. Smith and Sons, Steam Clock Works, St. John’s-square, 
Clerkenwell, which is, we believe, the largest eight-day clock in 
existence, It will show the time on four illuminated dials, 
12ft. 6in. in diameter, which are a great deal too small consider- 
ing the elevation of the clock above the ground. There are in 
all fifteen bells, and the quarters are chimed either on four or 
eight bells at will, while the carillon plays tunes on fifteen bells. 
The clock is capable of getting the full tone out of a 3-ton bell. 

The framing is of horizontal type supported on a massive iron 
bed ; the length is 13ft., width 4ft. 6in., and height 8ft., and 
the whole clock weighs over 34 tons ; the wheels and boxes are 
all of gun metal, the main wheels being 2ft. 6in. in diameter ; 
the pinions are cut from the solid and polished, the escape- 
ment is Graham’s dead beat with jewelled pallets, and the 
pendulum is compensated with zinc and iron tubes. The bob 
weighs ¢ cwt., and the pendulum beats two seconds, An electrical 
controlling apparatus to govern clock from Colabra Observatory 

added. This controlling gear is shown above, and is 
extremely simple. It consists of electro-magnets, magnetised 
and demagnetised at will, so as to control the time of 
oscillation of the pendulum and alter its time by minute inter- 
vals. In this way a remontoire or a gravity escapement has 
been rendered unnecessary, as the clock is really compelled to 
keep time with the standard regulator at the observatory. Our 
detail engravings show the leading off works to the dials with 
the universal joints for the hand axles, 

The striking gear is of the rake and snail t; 
vided for winding, and second, minute, and hour dials, for regu- 
lating inside. The chi can be altered from the “ Westmin- 
ster” to a changing run on eight bells at pleasure, provision 
being made for throwing the barrel in and out of gear, and a 
double set of hammer tails or levers is provided. The tunes 
are played by one of the old t carill 
shown at the end of the clock in the background of our 
engraving. The shifting work for the musical is an 
irregular seven days cam or snail fixed on the clockand cut to suit 
the various times the tunes are to be played; this cam or snail 
also the tunes, 

The wheels to connect the clock motion works are of 
‘metal, supported w iron frames; the wheels 15in. 
eta; 5 ection are 19in, diameter, all of gun- 
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ELECTRIC CONTROLLER 





metal, and the spindles work on friction rollers, and the hands 
are of double convex copper, very strong and light. 

The dials, of which Messrs. Smith and Sons are the inventors, 
have outside wrought iron rings, din. by jin. bent edgeways. 
Copper mouldings and copper figures are added, and the di 
are glazed with best opal glass, Being made in this way the dials 
are at once very strong and very light, and the illumination 
very distinct, as the figures project but a little from the glass, 
and consequently throw no shadow upon it, 








WATERWORKS IN CEYLON.—Waterworks are now in course of 
construction for the supply of the town of Kandy, Ceylon, with 
the needful quantity of good, wholesome water, to a sufficient 
extent at all seasons of the i Although the capital of the 
Central Province is far more favourably situated in regard to con- 
venient water supply than is the case at the capital city, there 

the way, one of which was the pollution of the 
available streams by the proximity to cooly lines or to pulping 
houses. The source from which it at length been reso. 
draw the water supply for the town of Kandy can be freed from 
these objections; and in regard to | score experiments made 
during the driest months of the year have shown that this stream 
ives 250,000 gallons daily, which, for a population of ten thousand, 
is equal to twenty-five — per head per diem—far more than 
sufficient, This stream draws its supply from a rather extensive 
watershed in the direction of Mattenapattena and other adjacent 
hills, and takes its course through a valley below the Fairyland- 
vantage has been taken by the designer of the works, 
= Burton, of the dar sad Works ogo ge of = narrowing of 
peer Hoag r point ; and at this spot the opportunity 
is being taken of the formation of the ground to throw a masonry 
dam across it with the view of holding the accumulated water 
in sufficient quantity to cover an area of about eight acres, and 
capable of containing nearly thirty-nine millions of gallons of 


water, equivalent to a three months’ supply for the town. This 
will stretch from side to side of the narrowest of the 
mit 1 high, and 


valley, and will be at its sum: 80ft. in length, 
Bott. will be of 
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a with a sectional area of 56'25ft., and having a fall of one in 
t., capable of discharging in times of flood seventy-five 
thousand gallons of water per minute. This channel is taken 
round the side of a hill having a good deal of rock ase gp up 
through it, which will add somewhat to the cost of the work. The 


dials | bottom of the dam will be 27ft. above the level of the site of the 


filtering beds and service reservoirs, which are to be constructed 
on Castle-hill redoubt, 80ft. above the level of the Kandy Lake. 
There are to be two filtering beds and two reservoirs, each of the 
latter capable of holding 670,000 gallons of water, or together a 
supply of five days’ consumption, The water wil! be conveyed 
from the storage tank to the filtering beds in 9in. iron pi From 
the service reservoirs the filtered water will be carried in pipes of 
a similar size, along the Bund-road, to the town, where, opposite 
the Oriental Bank, smaller branch pipes will carry it east, west, 
and north, through every populated part of the town, with stand- 


posts and hydrants at ces of one hundred yards. Service 
ee ae hout the town, on the west side, as far as 
he junction of the uwa, 


-road, on the north side to about 
two hundred yards beyond the end of Trincomalie-street, and on 
the east side as far as Bowellecadde. On account of the small 


to | number of houses on the south side of the lake, it is not intended 


to lay down any water service in that direction. We have said 
that the plans for these works were designed by Mr. Burton; they 
were examined and approved by Mr. Burnett, agent of Mr. Bate- 
man, the eminent engineer. The work is being constructed by the 
on without the intervention of a contractor, and under 
the personal supervision of Captain Byrde, their secretary, who is 
now able to turn to good account his early engineering training, 
and the experience gained in the same direction, during his service 
in the Crimea. With the plans and sections before him and the 
aid, of no more than a few good } pene officers and masons, 
Captain Byrde has, during the brief period since his commence- 
ment, already made good progress with the storm channel, and in 
the construction of a road to the dam, for the transport of 
materials upwards, There isa very large mass of rock blended 
with rotton stone to be worked through, and over this portion, 
which would be very difficult to metal for carts, a line of tramwa: 
will be laid. It is expected that the dam will be er 
sluice and piping laid on within a year gD od pore time, and 
area as ence oe ae nei 
pes are ie mi commence to su e 
town with unfiltered water or bathing and purposes, At 
en: 


or before the of two years from the 
works it is tly expected they will be in full tion, to 
the infinite advantage to the Kandy residents. Would that we 


in Colombo had the happiness of securing such a good prospect 
before us, : 











THE ENGINEER. 


Dec. 8, 1876. 








LETTERS TO THE EDITOR. 
eee ee 





PORTABLE ENGINES. 
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this is a system that has 
that you believe Messrs. Wallis 
use iron bushes or liners in the 


ae 
in 
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‘ou permit us to say that we were one of the first engineer- 
1 apres of portable engines, and we — 
of 10-horse power expansion engine whi 
the first prize at Paris in 1867, by which will see that the 
jacket and liner are separate, and fitted up in the way 
i article. We have made some hundreds of these 
engines since 1867, but have not found that the system of separat- 
ing the cylinder from the jacket has any very great practical 
advantages, except when the cylinder casting is very intricate and 
difficult to mouid. Ransomes, Sims, AND Heap. 

Ipswich, December 6th. 
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f: STONE SAWING MACHINES, 

Srr,—If you can spare a corner in Y valuable paper, I should 
like to say a few words in reply to Mr. Conradi’s remarks on my 
machine for sawing stone. It is only about half the weight of 
those generally used. It can be e — by being mounted 
on wheels. e frame is braced on each side longitudinally. We 
can get any amount of strain up to breaking the saws, by usi 
double screws to tighten them. If required a crab could be shoal 
on top for lifting purposes. We have just made nine cuts in a large 
block of Portland stone, 9ft. x 2ft. 8in. = 216ft., in fifteen hours. 

With reference to the lift at each end of the saw frame, which 
you so favourably noticed, Mr. Conradi says it is very practical 
and good, but not absolutely necessary. I beg to say from practi- 
cal experience that it is the most important part of the machine. 
It reduces the power required to drive the saw frame, and on the 
outward stroke the saws crush the sand by a slight percussive blow, 
as it were, and slightly pulverise the stone before the saws com- 
mence their cutting action. 

In conclusion, if you can find space to insert this in your next 
issue, I shall feel obli F, 8, 8. Darsy. 

Deptford, December 6th. 





THE THUNDERER,. 

Srr,—Will you kindly favour me with a reply to the following 
queries in your next issue. (1) Who is responsible for the damag 
caused to the boilers of H.M.S. Thunderer by the late explosion 
on board that vessel? (2) Who will have to make good the cost of 
repairs of same? A. W. 

[If our correspondent wishes to know who may be liable, then 
we say that must rest entirely upon the contract. If he wishes 
to know whether any one has admitted liability or has been adjudged 
liabl aes sume of our readers may be able to inform him.— 
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LIABILITY OF CONTRACTORS, 


Srr,—The question of guarantee as to the parts of an engine 
must depend upon the particular position and work of each; thus, 
the piston rod, which has to maintain an alternating strain with a 
continually varying speed ; the crank pin with its push, pull, and 
twist; and the crank shaft, with the varying loads, must be 
measured differently from the slide bars, cylinders, and other parts, 
which, though varying in the demand made upon them, are not 
subject to the cross strains and sudden blows which would tend to 
deteriorate the material more quickly. So also is a properly con- 
structed fly-wheel; the keys and dowels have a constant strain 
upon them due to the tension of construction, in addition to the 
action of centrifugal force from the speed of the wheel. In esti- 
mating the question of liability from the failure of any part, the 
engineer must take into account the deterioration fairly represented 
by the constant and intermittent strains te which each part has 
been subjected, and the margin of safety allowed in the construc- 
tion. It is not sufficient to say that if good the theoretical value 
of such a bolt, or such a rod, was equal to a known breaking 
strain; nor would it be allowed to put it to work in a position 
where by any accidental circumstance it would have to bear more 
than one-third or one-fourth of its ultimate strength; but if upon 
examination the work is found to be faulty in a way capable of 
having been detected by those who were engaged in the construc- 
tion, such as indifferent welding, blown castings, or cracked parts 
where keyed up together, there must be a direct reponsibility 
thrown upon the contractor who by his servants set to work a 
faulty piece of machinery, involving danger to life and property, 
even though he may not have had his attention directed to it, 
No part of an engine or machine can be admissible unless perfect 
in every way, and it isabove all essential that the governor shall 
be sensitive and sufficient to control the engine to an uniform 
8 5 
The question of racing should never be entertained; it is 
impossible in a properly constructed engine, but if the connections 
between the governor and the throttle valve are fixed or attached 
to wood beams, and these get warped by heat or other cause, the 
responsibility for such work will clearly attach to the contractor 
who failed to exercise proper precaution. An open strap used as a 
dowel made up by turning round the ends of bar iron and welding 
the joints at each end could not be called first-class work, neither 
could the use of a core 5}in. by 4in. be necessary to receive a dowel 
23in. by 2}in., and would not ensure a straight pull on the segments 
of the rim of the wheel, however theory might give figures show- 
ing that if sound and good the section of iron in the dowel was 
ample to hear any strain that would be thrown uponit. There are 
other considerations in the construction of a fly-wheel which might 
be brought forward. one of which is that if the arms were not all 
tight in the boss the whole of the weight of the rim might be 
thrown upon one or two of the arms. No general rule can apply 
to every po but with due care and g work in construction 
there will be no racing, ranning away, or fly-wheels flying to pieces, 
and therefore no cases in dispute such as that named by your 
correspondent, ‘‘ Mechanic.” A NoxrHErRn MLE. 

December 2nd. 


PRELIMINARY EXAMINATION OF PATENTS, 


Srr,—In previous letters my remarks, with the exception of a 
few words by way of protest against the policy of repression, 
have been confined to the single objection that a system of 
preliminary examination, such as that proposed by the Lord 
Chancellor, would inevitably cause serious delay in the securing of 
valuable patents. I have confined my remarks to this objection, 
not because I know of no other, but in order that I might treat it 
more fully when considered alone, and show it to be an objection 
that in practic? would prove fatal to the proposed system. 

I intend at present to draw attention to a few points not 
generally known with reference to American practice, in which 
7 examination as to novelty exists, and to France and 

igium, where it is strongly objected to. My object in referring 
to American practice is te point out that any such system is 

c y here, b already our voluntary abandonments 
are in about the same proportion to the ber of applications as 
their rejections are; that is to say, our self-acting process of 
voluntary abandonment accomplishes as much as their system of 














preliminary examinatior and rejection, And this result is quite 


irrespective of the further abandonments at the end of the third 
and seventh years. 
5 Se are meee Fhe ay eb eaten de the figures 
ve 


+» 101,372 
+. 69,374 


ee eee ae ee eee ee 
On reference to these figures it will be seen that the proportion of 
rejections to applications is under one to three. I admit that in 
the year 1875 an unusually large number of patents were pasted, 


welled 
proportion of rejections. But I find that in omitting that year, 
sad takin; 


the numbers of the five previous years, the proportions 
to which I have called attention are more than borne out. What, 


then, is the inference to be drawn-from these 
it is that we accomplish as much by our volun abandonments 
as they do by their iminary examination, and therefore it is 
not necessary, nor advisable, to hamper ourselves with a system 
full of annoying official obstructions, which must prove serious 
hindrances to many valuable patents. If I mistake not, a stron 
feeling of opposition to preliminary examination is being produ 

by the experience of patentees in a public office, only four doors 
distant from this in which I write—I mean the “ e Marks 
Registry-office.” 

There is also another point in connection with American 
anager ma refer. I have had shown to me a large 

ist of patents granted which are for inventions anticipated by 
“nesigue tents and ae in England and elsewhere. 

ve verified some of these, and have reason to believe that, to 
say the least, a large proportion of them show instances of palpable 
anticipation, while others are of very doubtful character as to 
novelty. Such results as these are not calculated to recommend 
the adoption of the system in this country. 

With reference to opinion as to preliminary examination in 
France, I may mention that after a full discussion of the subject, 
the French Patent Law of 1844 was voted in the Chambre des Pairs 
in 1843, after seven sittings, with a majority of 93 against 14; ani 
in the Chambre des Députés in 1844, after six sittings, with a 
majority of 219 against 15. Many of the opinions expressed went 
to the fundamental principles of such examination, and were 
strongly condemnatory of it. Similar expressions of opinion were 
delivered in the discussions in the Belgian Chambers on the Patent 
Law Amendment Bill, 1854. 

I may add that in the more modern Patent Laws in the colonies 
the British system as to examinati including a reference to 
the law officers—has been generally adopted, and there is no 
instance of any system of examination as to novelty like the 
American to be found among them. 

WILLIAM SPENCE, Assoc. Inst, C.E. 

8, Quality-court, Chancery-lane, Nov. 27th. 


figures? Surely 








A NEW POST OFFICE. 

Str,—I have long desired, with an object, the demolition of one 
of the squalid slums of London, known under the designation of 
Bedfordbury; and am therefore specially pleased to find it among the 
‘*blocks” which the Metropolitan Board of Works has already 

iven notice in the Gazette of an intention to apply to the Legis- 
ae for powers to utilise the site of, in connection with the 
Artisans’ Dwellings Act; but I should look with dismay at the 
prospect of the ground on which those wretched abodes of misery 
are built being entirely occupied by homes for the working classes, 
commanding as it does an exceptional position almost unique in 
the metropolis, Under these circumstances I would ask your 


ASBESTOS AND ASBESTOS PATENTS. 
THE daily increasing 
packings, page “dry 


exclusive vx om ep e 
a could be claimed ry ackno s 
by no means uncommon to find advertisements impl: 
right in some party to the sole use of asbestos for this or ft 
pose, or to find that capitalists have been induced to invest their 
money in the experimental manufacture of asbestos products, to be 
protected under the patent laws. 

Asbestos, or thus, is a mineral of a white or greenish-white 
colour, found in dense heavy blocks le of being divided into 
fibres of greater or less fineness and length, and resembling hair 
siik ; it is smooth and unctuous to the touch, and, like plumbago, 
these qualities are available for lubricating or anti-friction pur- 
poses. The mineral is extensively distributed, but much of it is 
coarse, discoloured, or in a disintegrated condition, which renders 
it unserviceable for any purposes to which asbestos has yet been 
applied. The finest beds are in Corsica and Italy, but a very fair 
article is found extensively in Canada, Pennsylvania, land, 
Virginia, and other places. Efforts to utilise this mineral were 
early made in the historic = and one of the first applications 
was in the manufacture of incombustible fabric. For this purpose 
vegetable filaments were combined with the mineral fibre, to give 
strength and consistency d manipulation, the vegetable fibre 
being burned away after the formation of the fabric. Notwith- 
standing this fact the combination of asbestos and animal or 
vegetable fibre has constituted the basis of many patents, some 
of which are in existence, while others have expired. An English 
patent, No, 145, for the year 1857, describes a lamp-wick of silk 
and asbestos woven together. Prior patents describe wicks wholly of 
asbestos ; and a later patent, No. 2647, for 1865, describes the 
plaiting of asbestos in a braiding machine, and also felting it or 
weaving it into ordinary fabric, to be used for lamp-wicks. As a 
fabric, asbestos was once used in the manufacture of shrouds. One 
of the earliest mag a was in the form of paper, and the efforts 
to render it available for this purpose have been most perseverin 
and unremitted to the present time. An early description 0! 
the mode of making asbestos pule for Be! is contained in an 
English patent, No. 1413, for the year 1853, the process consisting 
of boiling the mineral, dividing the fibres, and mixing alum there- 
with. Advantage was early taken of the non-conducting qualities 
of asbestos in the construction of safes—a reference to its use for this 

being made in an English patent of 1834, No. 6555—but 
it was not until 1870 that it was applied as a non-conductor in 
refrigerators, when F. Hyatt obtained a United States patent for a 
refrigerating car. Being flexible, non-combustible, and a natural 
lubricant, its employment as a packing for pistons or piston-rods, 
joints, and pump plungers, naturally resulted. Its adaptation for 
such purposes is fully set forth in the United States patent for 


: steam engines, obtained by Israel Jennings in 1828. Notwithstand- 


ing this fact, several existing United States patents have claims 
for the use of asbestos for packings and joints, while others 


claim imparting to it a rope form for packings, which is 
clearly described by Jennin Other patents have been 
icat 


granted for the application of asbestos to journals or bearings, 
notwithstanding the existence of Jennings’ patent, and also 
of an English patent, No. 2048, of 1853, for a lubricat- 
ing combination of asbestos, quicksilver, fats, and oils, A 
combination of asbestos, soapstone, and cotton, is described in 
P. S. Devland’s patent of August 22nd, 1865. OC. A. Stevens 
patent of March 29th, 1870, claims the insertion of a cord in a 
rope packing of asbestos to strengthen it ; and Morris Botticher’s 
patent of October 4th, 1864, refers to the use of the mineral for 
packing in a loose mass of fibre. A combination of asbestos with 
} 





permission, before it is too late, to let me call public attenti 
through your columns to a few considerations of overwhelming 
interest. 

In the first instance, allow me to begin by noting the fact that in 
coaching days, before railways were thought of, all the mails from 
the provinces, from Ireland, and from Scotland, started from and 
returned to the General Post-office at St. Martin’s-le-Grand, and 
great advantage was derived from such centralisation. All this is 
unfortunately changed since railways have superseded the Queen’s 
highways ; and letters as well as parcels are now often taken to the 
General Post-office only again to be transmitted through the streets 
to King’s Cross, Praed-street, Charing Cross, Ludgate-hill, Liver- 
pool-street, Waterloo, or other stations, and a considerable expense, 
loss of time, as well as a deal of superfluous locomotion are thereby 
occasioned, to say nothing of the serious addition it makes to the 
already overgrown traffic of London. These are only a tithe of the 
inconveniences which that arrangement of the past—admirable as 
it was under the condition of days gone by — still entai!s on 
Londoners. 

Now for the remedy. Most of the postal packets and passengers 
by express, as far as the districts of England south of London 
are concerned, depart from and are conveyed to Charing Cross ; 
and the same may be said of the mail communications of every 
kind between this and the Continent ; indeed, arrangements might 
easily be made complete for all the localities south of the Thames 
by uniting the South-Western, the London, Chatham, and 
Dover, as wellas the Brighton and South Coast Railways, with the 
South-Eastern line. 

Now with respect to the northern railways, I propose to bring 
them all—those on a level as well as those underground—into a 
central station at Bedfordbury; and that may readily be done by 
utilising a dilapidated strip of building ground lying immediately 
along the back of Tottenham-court road, to the east of it, &c., 
between Euston-road and St. Martin’s-place. Having thus concen- 
trated all the railways North and South of ens about 
Charing Cross, and collected the mail traffic between London, the 
Continent, Ireland, Scotland, and the provinces, on both sides of 
the western extremity of the Strand, I would propose to abandon 
the present General Post-office in St. Martin’s-le-Grand to telegra- 
phic, post-office order, savings’ , and postal insurance business. 
Then to build a new central post-office—between the northern and 
southern railroad stations—on the tri ar space now occupied 
by the block of buildings traversed by the Adelaide Gallery, &. 
This, I submit, would effect an improvement of London greatly 
required, and would simplify our postal arrangements, and the 
carrying of the mails immensely; and besides be a great 
boon to all travellers. I may remark, in conclusion, that 
I have not lost sight of the necessity for providing comfortable 
homes wherein to lodge the artisans who will necessarily 
have to be removed from the present purlieus of Bedfordbury 
because I propose to demolish, at the same time, the courts and 
alleys situated between St. Martin’s-lane and Leicester-square— 
including Castle-street—and on this large-sized , thus obtained, 
ample available accommodation could be provided for the poor. 

W. H. Vittiers-Sanxey, C.E, 

London, Nov. 21st. 








SoutH Kxnsineton MusruM.—Visitors during the week ending 
Dec. 2nd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9359; mercantile marine, building 
ials, and other collections, 1641. On Wednesday, Thursday, 


and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 2312; 
mercantile marine, building materials, and other collections, 440, 
Total, 13,752. Av of corresponding week in former 


11,146. Total from the opening of the Museum, 15,871,580, 
Patent Office Museum, 2866. Total, from the opening of the 


Museum, free daily, May 12th, 1808, 359,797. 





} go and iron filings is claimed in P. J, Kelly’s patent of 
November 8th, 1870; and a combination of asbestos and clay in 
Lanbereau’s English patent, No. 213, for the year 1859, where the 
mixture is shown moulded into bricks or forms for lining fire-boxea, 
Combined with felt or pulp, and made into sheets, asbestos has 
been for some time applied for roofing, under H. W. Johns’ patents 
of 1868; in 1866.it was applied to carburetters, as specified in J. A, 
Bassett’s patent of September 18th; William Beschke’s patent of 
August 14th, 1866, its use in lamps, to absorb the oil and prevent 
its distribution in case of fracture of the lamp; and the English 
patent, No. 362, for the year 1865, is based on the insulating 
property of asbestos, and its use as a non-conducting material in 
electrical apparatus.—<A merican Exchange and Review. 








CoLoNnEL Ponsonsy Cox, the Local Government Board inspector, 
has just issued his report on the conference of sani authorities 
of the Thames Valley held under his presidency in October last, 
at the Surveyors’ Institute, Westminster, on an application from 
the Local Board of Hampton Wick, for the formation of a united 
main sewe! district from Hampton to the western boundary of 
the metropolis. He approves generally of the Hampton Wick 
scheme, and suggested that the Local Government Board should 
direct a formal inquiry into the whole matter, so that they might 
be able to decide whether or not a provisional order should be made 
forming the district. In accordance with the report, the Local 
Government Board have signified their intention to hold an 
inquiry. 

Patent-Law Rerorm.—The ov petition is now being cir- 
culated for signature by the Society of Arts. It is identical in 
terms with one that has already been presented to the Lord Chan- 
cellor by the Council of the Society :—‘‘ To the Right Honourable 
the Lord High Chancellor of Great Britain.—The humble petition 
of the undersigned, showeth,—That under the provisions of the 
‘Patent Law Amendment Act, 1852,’ the Lord Chancellor, the 
Master of the Rolls, and certain law officers of the Crown therein 
named, together with such other persons as her Majesty the Queen 
should appoint, are made Commissioners of Patents, with full 

wers as therein specified, to duct the busi of granting 
Tetters patent for inventions, and to make regulations for the ad- 
ministration of the Patent-office. That up to the present time the 
provisions of the foregoing Act, authorising the appointment of 
one or more persons as Commissioners of Patents, in addition to 
the ex officio Commissioners, have not been acted upon, no addi- 
tional Commissioners, as contemplated by the Act, have been 
appointed, and thus the whole business of the Patent-office falls 
upon the ex-officio Commissioners, who are already overburdened 
with other important and heavy duties. Your memorialists, while 
admitting that great eo TR has been effected by the energy 
and zeal of those who have been employed in the office, desire 
respectfully to urge upon your lordship the importance of acting 
upon the provisions of the Act of 1852, and ing it out in its 
integrity, by appointing such additional Commissioners as are con- 
templated by the Act. Your memorialists venture to think that 
if such additional Commissioners were appointed, duly paid, and 
made responsible for the effective working of the Patent-law as it 
at present exists, a large amount of beneficial reform would be 
obtained, and many of the objections now made, if not all, would 
be got rid of without any further legislation, at all events for the 
present, Your memorialists, therefore, humbly pray your lord- 
ship to cause the provisions of the Act of 1852 to be put into force 
by the appointment of one or more additional Commissioners of 
Patents, to whom might be entrusted tlre fully carrying out of the 
duties of the office, and who should be responsible for the same, 
and that no further legislation be attempted until after such Com 





missioners shall ha inted, and templated 
by the Act ve in its integrity.” the system contemplated 
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RAILWAY MATTERS. 
THE announcement has been made that the Ohio and 


is the : a few months that has 
into bankruptcy, and their common stocks are tically 
out in the process. In the case of the Toledo Wabash, 
the stockholders are allowed 


ba ves te in the reorganisation on 
the payment ofan assessment 190 dale per-share: 
Jaana cae fear tls 
way or 

173 mst for 150,000 tons as at fret reported, — Orders for Frowch 
steel rails have aor see ewe out at £9 16s, per ton. The 
Creusot Company and the Fives-Lille Company have obtained 
between them contracts as Pan tons of ironwork required for 
the great Paris Exhibition of 1878, 

Tue new boiler works of the North-Eastern Railway Company 
in connection with their 6 works at have now 


been com; and an hands have y been set to 
work, engine works, however, are still y short of 
orders, and the number of hands employed is the a’ 

The com are about to erect wagon and building 
shops at a few miles from At the Gatesh: 
works of the company business is also very slack, and although 


there area number of engines under repair very few new ones have 
recently been ordered. 

A CONTEMPORARY gives the following account of a curious 
addition to a railway train. The Grand Pacific Railway has 
a car especially devoted to the publication of a journal called 
the Transcontinental. It — Fg Brg itself on being the 
most rapidly informed ere of the United States, It is en 
printed on the journey een New York and San Francisco 
vice and it provides the two cities on the arrival of the train 
with all the news that it has gathered on its transit. There is a 
printing machine and the editor’s room in the car. At every sta- 
tion where the train stops come to meet it with their 
“copy.” The number of im entirely on the 
demand at each station. At those stations where the train does 
not stop the papers are simply thrown out of the window. An 
entire edition is often printed between two stations. 

THE Clyde Trustees are making great efforts to facilitate the 
shipments of coals at the harbour. On the south side the 
Caledonian Railway Company’s terminus affords excellent scope 
for the work, and they have been improving their arrangements. 
But hitherto all the loading on the north side of the harbour has 
been done by cartage, A short time ago the Stobcross branch of 
the North British Railway was completed, bringing the terminus into 
close proximity to the new Stobcross docks. This railway com- 
municates with a large district peculiarly rich in minerals, and 
the bp Trustees, through their engineer, Mr. James Deas, are 
now ut to undertake the i | of tramways on the new 
quays of the Stobcross Docks, and have also given the rail- 
way company leave, under certain regulations, to run their loco- 
motives and trains along the tramways to the side of loading 
vessels, This will be a great advantage, beneficial to all concerned. 


Mr. Cupwortu, who has recently resigned the position of loco- 
motive superintendent of the South-Eastern Railway, was pre- 
sented on Thursday in the board-room of the company at London- 
bridge station with a magnificent tea and coffee service, which bore 
the following inscription :—‘‘ Presented by the chairman, deputy- 
chairman, and directors of the South-Eastern Railway Company 
to James Anson Cudworth, Esq., as a token of their regard and 
esteem on his resignation of the office of locomotive engineer, 
which he has held for a period of thirty-one years.” The presen- 
tation was made by the chairman, Sir Edward Watkin, M.P., 
who expressed the great regret of his colleagues and himself at 
the severance of a connection which had been so long and honour- 
ably maintained. Sir Edward stated that he had much pleasure 
in testifying to Mr. Cudworth’s eminent and valuable services, 
and hoped that, whilst enjoying the repose he had so well earned, 
he would look back with pleasure on his connection with the com- 
pany. We understand that the officers and staff have also sub- 
scribed towards a testimonial for Mr. Cudworth a considerable 
sum, which has been expended in the purchase of a gold watch 
and various other valuable articles, the presentation of which will 
take place in a few days, 

New York Elevated Railway is now doing a hg large business. 
Its average number of passengers is about per day. The 
Sunday average is about 4000. All the injunctions against the road 
are removed except that which prevents it crossing the Battery, 
and the officers of the company are sanguine of success in that 
case, If this injunction is removed, tke terminus will be changed 
from its present place to the South Ferry. The foundations are 
all in on this new part of the line, and the iron is ready to be put 
up atonce. The plan of two posts and a girder which is there 
used will be adopted in the future op all new switches and 
extension of the main track, as it isconsidered the best, and 
allow of three tracks side by side. Trains will be run each way at 
intervals of seven and a-half minutes between 5.30 a.m, and 8 p.m. 
From 8 to 11 a.m. and from 3 to 6 p.m. these trains will berun in 
sections—a dummy and two or three cars toa section-~as at pre- 
sent, one section passing certain stations without stopping, the 
next passing stations at which the first stopped, and soon. The 
company is now running fourteen dummies and twenty-seven 
cars, and has eight new cars and two dummies ready to be put on 
the road when the switch is finished at Twenty-first street. Those 
now in use make ’ 164 trains daily, which run 82 round trips. 
The total length of the direct track is five miles, while the turnouts 
and switches measure two and one-half miles more. 

On Saturday afternoon, Nov. 13th, the Philadelphia train due 
at Communipaw ferry at 4.10 p.m., ran off the track while enter- 
ing the depdt of the Central Railroad of New Jersey and plunged 
into the river. With the exception of the engineer, no one on the 
train was seriously injured. No explanation has yet been given of 
the cause of the accident, but it has bess wuggonted that the vacuum 
brakes gave way, and the engineer cor not reduce in 


time to avoid the disaster. It appears that the train, of 

- a the de ghee | ee ba = wd bah ers 

of ten miles per hour. It e 8 e8 yu - 

standers noticed that there were no signs of slacking speed, and an 

alarm was instantly given and warning lights were by the 
Owing to the promptness of Ben warnings, the 


guard, 
on the track and the clerks in the — office made 
escape. The locomotive rushed through the depdt, and as it neared 
the end of the track the fireman jumped off, 
the engineer, Benjamin Goodwin, followed him, The 
picked up insensible, and taken to his home. The — carried 
away the bumper at the end of the track, and such was its impetus 
that the framework of the freight office was not enough to 
stop its progress. It went clear through the the 
train after it, and plunged into the dock where the ferry boats were 
lying. A ferry boat which was in the dock was forced out of its 
position by the shock. The engine went down between the boat 
and the dock, the tender followed, and both under water. 
The first car, which was a and smoking car, in two com- 
ments, ran over on top of the tender and turned on its side. 
e water came up far enough to cover the wheels, but left the 
side of the car a few inches out of the water. The car fol- 


lowed the forward truck, crushing through the end of the smoking: 


car, and the rear truck caught in the wreck of the bulkhead on the 
dock, remaining — over the water. The shock of the 
sudden —— smashed the glass in the other cars and threw the 
sengers their seats with great violence. The crowd in the 
epot ran to assist those who were caught in the wreck. The pas- 
sengers were soon collected, and it was found that there was not a 
single life lost, the engineer noes oe only person seriously injured 
= large number were and cut by broken glass and 
sp 
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NOTES AND MEMORANDA. 


THE Welland Canal will probably be com in 1878, 
The largest steamers will be enabled to sail it, and it 
will have a width of 190ft. at the top, and 100ft. at the bottom, 
with a depth of 14ft. . 

THE following is given as a method of petroleum 
benzole from coal-tar benzole:—To a few drops of benzole add a 

of iodine; the former product is coloured raspberry red, 
while the latter yields a violet red. 


THE American Chemist publishes the following recipe by M. 
Guibert ee ee tee See iron vessels : 
First coat, white lead, 80 parts; boiled Site teat'G0 parse 
: 0 parte; Gaeta cf cattnen 10 Serta 
10 parts ; benzine, 12 parts, e 
a cheap sort of 


te manufactories has lately been pro- 
ite which is called ore appa the 
igs of Sadiiahns sheaves nce ‘Sltengtoverins, The 
0! ved in the 6, 

perpote of thie dition is stated tobe in order to proven, tho 
i le as vapours during ions, 
shat tanhe with te motel comet have been 

quite unsatisfactory. ' 

THE Centennial Exhibition was 
time the paid admissions were 8,004 
1,785,053. Total 
admission 


were 61,568, The average daily 
Vienna Exhibition had a total attendance of 6,740,500, of which only 
3,492,622 were cash admissions, amounting to 1,032,388 dols. The 
whole number of all kinds who attend e London Exhibition of 


ied 
1851 was 6,039,195. The te admission of all kinds to the 
Paris numbers 


Exhibition of 1855 were 5,162,330, The Aggregate 
of all kinds ea ig London Exhibition of was 6,211,103. 
At the Paris of 1867 the whole number of admissions of 
all kinds was 8,805,969, 


ITHIN three years, pag 2d Bulletin, there have 
pear py nesses ~erpvent in Massachusetts from lampblack. A 
hand damp wi Ser ymemaretighete of water, a bit of grease, or 
cpaet «gor tha theres ceamikereiees Ot came 

ow like and so igni' e ence 

the blaze, _ lampblack factories, while great precaution is taken 
to prevent fires; a le nd day will start a dampness 
upon the inside of a window pane, and the flying particles of dust 
ighting a this create a spark, which communica‘ with the 
pile, sei a glow of fire with wonderful rapidity through the 
galleries of the shop. In —- up the smoke galleries, if the 
men let a Saeet perspiration fall into a pile, they instantly scocp 
bs ~ lampb! in and about where it lodges, and carry it out of 
e house, 


A JOINT-STOCK company has recently been formed in Detroit for 
the purpose of tanning leather in one hour. We give the infor- 
mation for what it is worth. The process is stated to be a 
chemical one, performed by the action of certain inexpensive 
materials, the compounding of which in the right proportion is a 
secret. It is claimed that robes tanned with the hair on are as 
soft as the finest wool; hides of the deer, horse, dog, &c., are 
smooth and soft, while calf and kid show the texture and grain 
which good shoemakers most admire. No bark is required, except 
a little to give the proper colour to the leather. ‘* We under- 
stand,” says our informant, “that the company are turning out 
from 2000 to 3000 hides per month.” How the article is wearing 
we have not been able to ascertain, but shall watch the result 
with interest. 


Ir has been suggested that the exactness with which a descrip- 
tion of thenew metal gallium coinciles with that of Ekaluminium, 
the discovery and e nce of which was predicted seven years 
since by M. Mendeljeef, as an outcome of his theory that “‘ the 
physical characters of a radicle are periodic functions of its atomic 
weight,” is possibly only a very interesting coincidence. Whether 
this is the case or whether it is really the climax of a process of 
pure mathematical reasoning by which radicles which ought to 
exist may be predicated, cannot yet be said, but the ity 
with which known metals drop into Mendeljeef’s e isin 
favour of the correctness of his theory. Mendeljeef has also pre- 

i the existence of a metal which he has named Ekasilicum 
in anticipation of its discovery, and which he says will be found in 
company with arsenic. If this metal should be found his theory 
must be admitted, and as one of the most remarkable of dis- 
coveries, 


M. DvusaRDIN proposes to waterproof fabrics by the following 
pe japan :—335 grammes each of potash, alum, and sugar of 
lead, are to be triturated in a mortar until the mass becomes 
syrupy, to which is then to be added 400 grammes of a mixture 


wee 
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sulphate of soda. To this mixture there should now be given 
about fifty litres—about eleven gallons—of rain water, and when 
complete solution is effected the same is to be poured into a vessel 
containing an oleine soap in solution in an equal quantity of water. 
This mixture is to be stirred for about twenty minutes, or until 
complete mixture has occurred. To wa’ f a fabric it is 
n only to immerse it, with the hand or by mechanical 
means, into the aforesaid mixture, and to retain it there until by 
pressure or otherwise the fluid has penetrated to every portion of 
it. The fabric is then removed, and after allowing the lus 
fluid it retains to drop off, hung up to dry. Afterwards it is 
thoroughly washed in cold water, and again dried. Goods treated 
in this way, it is affirmed, are waterproof, but still permit free 
pre aga of air. The colours of the goods are in no wise 


THERE bet ge between the Signal Service section of 
the Centennial ibition and the chief signal office at Washington, 
on a circuit about 150 miles long, an ent which transmits 
by telegraph the weather maps of the signal service, heretofore 
produced only in Washington. It has hitherto been impossible to 
present these a to the public, owing to the inabi ty of the 
ordinary telegraph to transmit anything but words and figures, 
This invention reproduces the map entire, with its lines and figures, 
It is then lithographed and printed for distribution on the presses 
with which the signal is supplied. The method may be 
briefly described as follows:—The map to be sent is first written 
upon ordinary paper with ink in which a little ca gr has been 
mixed ; then before the ink is dry it is — with some pow- 
dered shellac, which adheres to the ink. @ manuscript is then 
between rollers, with the face against a piece of hot zinc. 

latter takes up the shellac, and a negative is produced in 
shellac, the best non-conductor of electricity, upon zinc, a good 
conductor. This plate is then bent around a cylinder, which is 
rapidly revolved, while a metallic point connected with the con- 
seeing wie Se ae es ee and makes a spiral 
line over the face of the cylinder. At the receiving instrument a 
similar point traverses the face of a similar cylinder, upon which 
is pl: @ piece of — prepared paper. As the trans- 
int comes to the line of writing the receiving point 


mitting 

makes a dot on the paper by decomposing the chemically 

paper, and as every portion of the writing is touched by the trans- 
mitting point the result will be a fac simile of the ori writing 


or device. To produce this result it is necessary, of course, that 
the two cylinders should revolve exactly together, as if one should 
go faster than the other the desclowsed pager would be a confused 
mass of dots. In this consists the great novelty of the invention. 
Isochronous motion of the cylinders is by a magnet at the 
recei station, which at each revolution of the transmitting 
cylinder hastens it if too slow, or retards if too fast, The inven- 
tors are Wm. Edward Sawyer, of New York City, and James G. 
Smith, of Hackensack, New Jersey, 


equal parts of finely pulverised bicarbonate of potassa and | * 


MISCELLANEA. 
alan isnt of Mining su Mera Hagar, wii wa 
ec. w was 
founded in 1852, and qverean veel Glows on a thousand members, 
Tue return of the North of bey Tronmasters’ Association, 
which has just been issued, shows that the production of pig iron 
for the month of November was 171,596 tons, or 6000 tons more 
N while warrant had decreased by 
hy 8 an tons, and shipments, foreign 


THE strike at Messrs. Doulton and Co.’s caused, it wiil be 
remembered, by the firm employing two men to set terra cotta, 
inst whom the Brickla: Union object, still continues. 
Se Dee ie aan eee 
i C) on, an now C) 
restoet athioalty: the their business can be carried on at all. 

A SOMEWHAT novel step has been taken in connection with 
trades’ unions. The executors of the Durham Miners’ Associa‘ 
and the: coalowners of that important district have jointl 
appointed a county-court judge, with a salary of £300 a year, to sit 
as an —— person to hear evidence upon any dispute that 
may occur between employers and employed. When all the facts 
have been placed before him he will carefully consider the matter, 
and give his decision, thus amicably settling questions which 
doubtless would otherwise result in strikes and outs, 

THE following Admiralty order has been issued :—‘‘ The Lords 
of the Admiralty have had recently under their consideration the 
defects found to exist in the machinery of certain ships just before 
or immediately after commission, notwithstanding that those ships 
have been for a considerable time in the hands of the steam 
reserve, Their lordships have in consequence addressed a letter to 
the captain superintendents of steam reserves, directing their atten- 
tion to this important matter, and urging upon them to impress 
upon the i tors of machinery the necessity of carefully watch- 
ing in every detail and keeping in strict preservation all parts of 
the machinery in their charge. ‘ 

THE ironmasters of the Wolverhampton district are giving their 
attention as an association to the railway bills about to be brought 
before Parliament affecting the interests of that district. A meet- 
ing of the committee of the association has been held upon the 
ae with a view to arrange for the due protection of the South 
Staffordshire iron trade by a careful examination of the contents 
ot the proposed bills when se Rani be og eee and, if needful 
to oppose the measures in Parliament. e determination arrived 
at was that it was desirable that the committee should place them- 
selves in communication upon this subject with the British Iroh 
Trade Association, the Chambers of Commerce, and other bodies 
of traders. 

A SOMEWHAT notable accession has been made to the list of 
furnaces before “in,” For about a twelvemonth Mr. Alfred 
Hickman has been erecting a fourth furnace at his Spring 
Vale Works, near Wolverhampton. It is open-topped and capable 
of producing somewhat over 300 tons per week. It was lighted 
up for the first time last Saturday ; and in twenty-four hours a 
charge was run out, This is not a usual feat ; itis excellent work, 
and it promises well for the future of the furnace. Previously 
Mr. Hickman kept all his three furnaces fully going at market 
prices ; and the demand is such as to take the whole of the output 
of the fourfurnaces, They are all now therefore blowing, turning 
out about 1200 tons a week, and making mostly part iron. 

A CORRESPONDENT says that the machine and engineering trades 
of the Sowerby Bridge (West Riding) district were never brisker. 
At the Tock Hill Foundry Messrs. Wood Brothers are just com- 
pleting for the Hathershaw Spinning Company, Lancashire, one of 
the ——— of engines ever made in Yorkshire. The engines are 
of the class, and are each of 1500 indicated horse-power; the 
fly-wheel has an outer diameter of 27ft., witha breadth of 16in., and 
the segment wheel is 21ft. Gin. in diameter, the fly-wheel, segment, 
arms, and weighing 64 tons; the fly-wheel itself was cast in 
thirty-one pieces. During the past year the same firm has turned 
out millwright and machine work for the Oldham district of 4000 
indicated horse-power, and has now in hand a great deal of work. 

AN official return shows that there were 324 blast furnaces in 
Germany in 1874. These furnaces worked on an average eight 
months and tweuty days in 1874. The quantity of iron ore used 
amounted to 4,342,184 tons, of which, 4,130,000 tons were pro- 
duced in Germany itself. The total quantity of pig and cast iron 
of the first quality produced was 1,660,208 tons. The average 
number of workpeople employed in the trade was 22,765, of. whom 
853 were women. Prussia ranked first with 244 blast furnaces, 
The Rhenish provinces ranked second. The production of pig and 
cast iron of the first quality in Germany, in 1865, was 960,879 
tons; in 1871, it had risen to 1,420,830 tons; and in 1874, to 
1,660,208 tons, as already indicated. The production of 1873 was, 
however, somewhat larger than that of 1874. 


THE schooner Era left New London, June 6th, well supplied 
with mining implements, tramways, and all appliances for the 
excavation of minerals. The destination and object of the voyage 
were kept secret. The schooner has just returned. She went to 
Cumberland Inlet to a place known to whalemen as Mattie Valley. 
Two gangs of men were put to work about 1300ft. above the level 
of the sea and were assisted by Esquimaux in blasting mica and 
taking if on board of tramways. From ten to fifteen tons were 
blasted out of the veins, about 10ft. below the surface, when the 
veins gave out and no more could be secured. Some of the blocks 
are remarkably large and clear, measuring 18in, to 20in. in thick- 
ness and weighing about 50 1b. The mica is said to be worth from 
5 dols. to 12 dols. per 1b. The schooner on her return was delayed 
eleven days by ice. 

WE understand, says Z'he Miller, that a dam which has been 
recently constructed across the Kansas river, at a place called Law- 
rence, been estimated to furnish nearly 3000 horse-power. The 

dimensions and materials of this great work are given as follows :— 
“The dam is 788ft. in total length, 274ft. of which is based upon 
solid rock and built of masonry. The remainder spans a gravel 
and sand foundation, and is constructed of crib work, thoroughly 
based, anchored, grouted, and backed. The dam has a base of 
21ft., presents an average angle of 45 deg. to the current, and is 
so constructed that the power can easily be increased by adding to 
its height. The flume upon the south side is 60ft. wide, er 4 as 
it now stands, 180ft. long, and is amply supplied with arches for 
the convenient delivery of power to penstocks. The track of the 
Kansas Midland railroad, connecting the Atchison, Topeka, and 
Santa Fe railroad with the Kansas City railroad system, runs 
within a few feet of the flume walls,” 

THE Morning Advertiser says :—‘‘ An important step has been 
taken to strengthen our coast defences. Every fort u the 
coast is to be constituted a torpedo station, and will thus in a 

* position to attack an enemy with and torpedoes at the same 
time. A formidable turret vessel might possibly engage 9 fort 
under very advantageous circumstances to itself, by assuming a 
position at such an angle to the battery on shore that the latter, 
although armed with s of the same calibre, could scarcely 
deliver & telling shot. e projectiles from the fort would strike 
at such an angle as to render them innocuous, and would be re- 
plied to by direct hits upon an unyielding surface. Such @ state 
of thi as ofttimes been cited to show the advantage which » 
vessel over a fort in the event of the former being able to 
choose its own standpoint. But by making every fort upon the 
coast a torpedo station and arming it with offensive as well as 
defensive Serpotons, weapons which would prevent a hostile craft 
from having its own way, circumstances would be changed, and the 
fort could at any rate get on even terms with the enemy. Nay, 
more; while it is admitted asa naval maxim that a fort cannot 

stop a modern man-of-war with guns of equal calibre, so it: 
is no leas a recognised axiom that a vessel cannot pass a weil-armed 
obstructed by torpedoes,” 
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-ASHER Co., 5, Unter den Londen, 
VIENNA.—Messrs. GzRoip and Co., Booksellers. 


NEW YORK—Twe Wuiwer and Roorrs News Company, 
81, Beekman-street. 





TO CORRESPONDENTS. 


Bagh eines merge en 2 ony ct gal ee rag 


correspondents letters vi the 
Public, and intended fr mrt ta coun, mt Sa 
cases, large envelope legibl; 
wriier to Maal ut bearing @ 2d. ~ my 


answers received by us may be J 
notice will be taken of communications which do not comply with 
Paceretive 


these 
*,* We cannot undertake to return drawings or manuscripts ; we 
must ‘ore request correspon to 
*,* All letters intended for insertion in THE 


iter, not necessarily tor ion, but as 
> 

good faith. No notice whatever will be taken of 
communications, 

A. R.—We shall be happy to comply with your request. 

Hexacon.— Write to the Secretary, 81, Newhall-street, Birmingham. 

C. J. M.—As we shall publish a full report of the performance of the 
machines in question in an early impression it is unnecessary to insert your 


letter. 

P. O. anpd Co.—You cannot do better than lay your proposal before the 
Institution of Mechanical Engineers. You do not require our assistance to 
enable you to do this, > 

F. W. W.—We hardly understand your question. There is only one type of 
plate-layer’s trolly in exist to our k ledge, and it does not offer much 
scope for the exercise of inventive genius, 

T. B. (Ch. Ch )—Probably of you were to apply to Messrs. Greenwood and 
Batley, of Leeds, you could obtain what you want. Gunmakers frequently 
use a combination of treadle lathe and closer, which is more expeditious than 

FR "The patent te not invalidated 
. R.—The patent is not invalida y the prior provisional specification, 
which at the date of the application for the patent was not published. 
It is, perhaps, questionable whether the further matter introduced into the 

nal speci ion is not a mere detail of application. 

T. S. H.—An arrangement very similar to yours has been proposed and tried, 

but we are not aware of the existence of anything precisely like your 
invention, which could probably be made to answer very well in practice. 
We much doubt, however, whether you could obtain a valid patent. 
. 8. suggest nothing better than the use of a settling tank in 
which most of the heavy pollution can be cast down by mixing a little lime 
and clay with the water, and then filtering through a bed of fine gravel and 
sand in the bottom of a second tank, 

T. T.—We really cannot undertake to tell you how to design compound 
engines. The piston area allowed per nominal horse-power varies very much 
in different districts and among different makers. Jf you will refer to 
our volumes you wilt sind numerous examples of compound engines of all 
sizes by the best makers, from which you can collect the information you 
require. 


anonymous 





THE WARSOP HAMMER. 
(To the Bditor of The Engineer.) 

S1rx,—We observe in your last issue an illustration and description of 
our light fo hammer, wherein you state that Messrs. Ta: 
and Rake, of Newcastle-on-Tyne, are the manufacturers of this hammer. 
We beg to say that we, as the inventors and patentees of this hammer, 
are the sole manufacturers of it, and we should be glad if you correct 
this error in your next number. Warsop anp HILL, 

Deering-street Ironworks, Nottingham, Dec. 6th. 
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THE ECONOMICAL WORKING OF TELEGRAPH CABLES, 
Ay investment of twenty millions of pounds in tele- 
graph cables demands that the utmost care should be taken 
to make the working of such cables remunerative. The 
enormous outlay n to lay a long cable, and the 
numberless risks to which it is subjected, any one of which 
may render it useless for a longer or shorter period, as well 
as cause increased expenditure, have not hitherto been 
balanced by shareholders obtaining very high dividends. 
Yet new lines are being constantly projected, and old lines 
doubled, in order to carry on a continually increasing busi- 
ness. Time is of the utmost importance in mercantile as 
well as national affairs, and altheugh the political work of 
the cables makes the most noise, the private work is far 
more valued. We often hear the most ridiculous state- 
ments about telegraphic cables, both from the general 
public and the political press, The latter, indeed, seems to 
think that everything should give place to politics, and that 
places should be connected by cables because the net of 





offensive and defensive works is incomplete without such 
connection. inly, when war is an and even 
when imminent, it is as well if the central authority is 
fully conversant with all that occurs at distant points. 
But England never has, and we trust never will, interfere 
with works of a purely commercial c r, and call it 
stra We know that the post-office and inland tele- 
graphic system belong to the'nation; but in undertaking 
their duties Government had little or no thought of pro- 
viding for the exigencies of war. Many people believe 
that the railways will ultimately pass into the hands of 
the State; and, viewing the purely economical aspect of 
the case, much may be said for such a course. But we 
are inclined to think telegraphic cables differ entirely 
from either post-offices: or inland telegraphs, and look 
pe peu Pp in their construction as simply a question 
of supply and demand. Is there a want felt for a cable in 
any direction, the minds of capitalists labour to ascertain 
the amount of business likely to come to any such cable, 
and if the amount is satisfactory, sooner or later the cable 
is laid. However, it is often admitted that connection by 
cables between certain points would be advantageous to 
houses having business between these points; but in many 
cases the prospective remuneration will. not warrant the 
outlay required for telegraphic communication. It may 
be that the business is insufficient to keep a cable employed, 
it may be that, although the cable would be fully employed, 
the initial expenditure is so great that the profits obtained 
would not pay a fair average interest upon that expendi- 
ture. If, in this case, some means could be found whereby 
the speed of signalling could be increased, there would be 
less difficulty in procuring the n capital for laying 
the cable. It is a mistake, though often made, to suppose 
there is no limit to the speed at which messages can 
sent along a cable. Every particular cable has its maxi- 
mum, beyond which it is impossible to pass. This 
maximum is the same for no two cables, except they be 
exactly similar in all respects. If any attempt is made to 
signal beyond this limit, the signals at once escies indis- 
tinct, run into one another, and are altogether unreadable. 
Under ordinary conditions the speed of telegraphic sig- 
nalling depends, firstly, on the cable ; pri on the 
receiving and transmitting instruments; and, thirdly, on 
the manipulative skill of the operators. The latter is not 
very important, except on the longest lines, where the 
mirror instrument is used. In most cases the receiving 
instrument records the message on a slip of paper, so that 
it need not be read in any given time. When the signal 
is a moving spot of light or a needle, the case is different, 
and the limit is soon reached. As far as instruments are 
concerned, it is generally admitted that we can look forward 
to little improvement in this direction ; they are at present 
quite capable of doing more work than is asked of them. 
Besides, on short lines, and on land, automatic instruments 
are largely used, especially in America, and the speed 
attained by their means is really marvellous. With long 
cables, however, the maximum signalling speed is easily 
reached. It seems, therefore, necessary to improve the 
cable itself rather than the accessory instruments. Numer- 
ous attempts have been made in this direction, but till 
recently with very little success. Any ordinary mechani- 
cian, when making or repairing an instrument, may be 
able to suggest an ae petranends but it is scarcely possible 
to hope for any such suggestion as regards telegraphic 
cables, The whole theory of electricity and etism, 
the laws upon which the speed of signalling depends, must 
be known, and numerous experiments—often very expen- 
sive—must be made before it can, with certainty, be said 
this or that is a success. We have, however, reason to 
believe that a method has been discovered by which the 
speed of such cables as those across the Atlantic may at 
least be doubled. The experiments have been carried on 
during a long period, and so far have been quite successful. 
The perfection of receiving and sending instruments 
now in use is remarkable, and ‘has been mainly due to 
Sir W. Thomson ; and in order to render what we have 
yet to say quite intelligible, it will be necessary to 
recall to the minds of our readers the principles on which 
these pieces of delicate mechanism operate. The syphon 
recorder is one of the most perfect and ingenious pieces of 
mechanism it has fallen to man’s lot to devise. It is used 
to record on a moving paper ribbon the right and left 
movements of a pointer acted upon by the successive 
positive and negative currents which go to make up tele- 
graphic signals. It is extremely sensitive, consisting of a 
coil of fine insulated wire delicately suspended between the 
two poles of a powerful electro-magnet, so as to be capable 
of moving round a vertical axis, and a current from the 
cable is made to pass round the coil. When a current is 
passing the coil tends to take up a position in which 
its plane is perpendicular to the line joining the 
two poles of the magnet, but when no current is 
passing, the coil is so suspended as to hang at right 
angles to this position; hence a passing current tends to 
turn the coil round a vertical axis. It depends upon the 
kind of current which way the coil turns; thus, if it is 
negative, it turns, say, contrary to the hands of a watch; 
if positive, it, however, turns in the same direction. Two 
weights hanging from the coil resist the tendency to turn 
round during the passage of the current, and serve to 
bring it to its original position when the current ceases. 
By means of a system of silk fibres the motion of the coil 
is communicated to a pointer, which consists of a very fine 
glass syphon, one end of which dips into a reservoir of ink, 
while the other vibrates across the paper ribbon in 
obedience to the movements of the suspended coil. The 
paper ribbon is made by mechanical means to pass, at a 
uniform rate, the end of the syphon. In order to make the 
ink run through the syphon, the ink is electrified, whilst 
the paper ribbon is connected to earth. Thus we have 
two ies in different electrified states, and the result 
is mutual attraction, and the ink is spurted out of 
the end of the syphon upon the paper in a succession 
of fine drops. It is said that Sir W. Thomson acci- 
dentally noticed the action of electricity in ink during one 
of his voyages in connection with cables, and immediately 


seeing its importance, he exclaimed, “Here is the 


teens ne 





syphon recorder.” When no current of electrici 
passes through the coil, and consequently the en 
of the hon remaining stationary, these drops of 
ink form a continuous straight line along the centre 
of the paper, but as soon as a current passes the 
syphon, moving in obedience to the current, produces a 
wavy line on the paper, showing the successive deflections 
to the right and left of the central position. The variation 
and combination of these right and left wavy lines corre- 
sponding to pre-arranged signals representing letters, 
enables me to be sent and read. But even an 
instrument of this kind is not sufficiently sensitive to 
record messages over the longest lines, and we have to 
depend upon the “ mirror instrument.” This again we owe 
to Sir W. Thomson. It may be described as a magnet 
curying 8 very light mirror, within a coil through which 
the current passes; the et, according to the well-known 
laws, is deflected in one direction or the other, according 
as the current in the coil passes. A light thrown on to 
the mirror is reflected on toa scale, and as the spot of 
light moves to the right or left of a normal position on the 
passage of a current through the coils, we are thus enabled 
to read signals sent through the cable which is connected 
with the coil. The sending instrument consists essentially 
of a key, by means of which a positive or negative current 
of electricity can be sent into the cable. So far, then, 
we have the existing cable arrangements, and it is at this 
point that the invention to which we have briefly alluded 
begins to come into play. It would be impossible to 
consider it at proper length here, but we shall return to 
the subject in our next impression. 


TESTING STEAM ENGINES. 


Tue letter from Mr. Farey which we published in our 
last impression deserves a more extended consideration of 
its contents than we could find space for last week. We 
feel sure that Mr. Farey is verv far from deprecating an 
honest criticism of his ideas. He has, in conjunction with 
Messrs. Donkin, elaborated a very elegant and ingenious 
system of testing the performance of steam engines; and 
it is highly desirable, that the principles involved, the 
method of calculating the results, and, in short, the entire 
working of the system, should be fully discussed, in order 
that defects may be eliminated, that the system may be 
‘rendered perfectly intelligible, and that it may be assigned 
its true place in the regions of physical experiment. It is 
with this object, and with this only, that we have 
approached the subject and now return to it. We have 
explained that we believe the system to be defective—in 
the first place, because it does not take into consideration 
the quality of the steam supplied to the engine; and 
secondly, because it is necessary that extraordinary precau- 
tions should be taken to secure a correct measurement of the 
quantity of water used for condensing purposes. In the 
third place, Mr. Farey has tacitly admitted that he uses 
the initial temperature of the steam in making his calcula~ 
tions, and this we believe to be wrong. We shall now pro- 
ceed to consider each of these points, in the hope that if 
we are in error we may be set right; while we venture to 
assume that, if we are not in error, some good may be done 
by the expression of our opinions. 

As regards the quality of steam, it will be seen that Mr. 
Farey has failed to comprehend the true question at issue. 
He states that it is his practice to collect the priming 
water ; from this we gather that he uses a separator to pre- 
vent the entrance of free water into the cylinder. Now 
this statement has no bearing whatever on our criticism. 
We never supposed that a refined test would be applied to 
an engine, the boiler supplying which primed so heavily 
as to send water into the cylinder in quantity. What 
we referred towas that insensible priming which attends the 
working of all steam boilers, and amounts to from about 
4 per cent. toabout 15 per cent. of the feed water. This is so 
inextricably mixed up with the steam that it could not 
possibly be removed by any catching apparatus ever 
designed. It cannot be kept out of a cylinder, but we 
can ascertain its precise amount by condensing a pound or 
two of steam every hour, or oftener, and seeing how much 
the given weight of steam will raise the temperature of 
the water by which it is condensed. Of course the drier 
the steam the greater will be the elevation of temperature 
produced by its condensation. As we have already given 
the formula, and fully explained the method of proceeding 
to obtain the precise percentage of water contained in the 
steam, we need not reparticularise these things here. So 
far as we are aware, Mr. Farey has never yet applied this 
device in practice. It has been known and used in the 
United States for some time; but we believe it never was 
tried in this country until last May, when we used it in 
testing at Birmingham the performance of a Root boiler. 
Even as regards the system of catching water alluded to 
by Mr. Farey, we may state that his method of testing is fre- 
quently employed without the aid of any appliance whatever 
for drawing off free water. We have just received the report 
of a trial made in the North of England on the Farey and 
Donkin plan, in which not the slightest allusion is made 
to the quality of steam from first to last; and from which 
it appears to be certain that no attempt whatever was 
made to ascertain the quantity of water sent into the 
cylinders. Of course there is no reason whatever why the 
American method of testing for priming should not be 
used by Messrs. Farey and Donkin; but that it is not so 
used is a fact, and we have shown that unless it is used 
errors will creep in, the precise amount of which it is 
impossible to ascertain. 

Turning now to the more important question of the 
means adopted in determining the necessary quantity of 
condensing water, we may point out, in the first place, that 
Mr. Farey frankly admits that he experienced great diffi- 
culty at first in arriving at correct results; but he adds 
that he and Messrs. Donkin have got over all this trouble, 
and that they can measure the delivery over a notch-board 
with great Unfortunately, Mr. Farey has not 
told us how he but we understand that the 
method he pursues is something like this: The overflow 
from the hof well ia delivered into a long wooden tank, 
crossed by partitions over and under which the water must 
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wore way eRe pet hoet- The notch is usually 
made in a thin copper % is precisely 12in. 4 
the head over the motel being measured with a fclieee 
float. Now, any one who has experience in ing the 
deli of water knows that not one man in fifty can 
es ee with the oe ; and when we 
add e i ition e float wit! to the 
notch-board soak ba hael to a hair’s Denti Ce hone said 
enough, we think, to justify our assertion that it is onlyinthe 
hands of a highly-trained experimenter that anything like 
accurate results can be obtained. The best proof that.can 
be given of the truth of this statement is that no two 
authorities on hydraulics give the same coefficient of deli- 
very for rectangular notches. If Mr. Farey can overcome 
the difficulties which have baffled such men as Du Buat, 
Poncelet and Lesbres, or Simpson and Blackwell, to say 
nothing of Brindley and Smeaton, he has certainly 
done work which entitles him to a place in the 
front rank as a physicist. Mr. Farey appears to think 
that we believe he uses great variations in the depth of 
delivery over his notch-boards; We do nothing of 
the kind, and if he will turn to Neville’s hydraulic 
tables, he will find that for a head of but lin., over 
a notch 12in. long, the delivery may vary between 4°68 
cubic feet and 4 cubic feet per minute, while under 
peculiar conditions the delivery may vary between 
7°722 cubic feet and 4°76 cubic feet. The form of the 
receiving tank or trough, its length, its depth, and the 
position of the notch-board at the end, side, &c., will all 
affect the result. We have no doubt whatever that in 
certain cases Messrs. Farey and Donkin have arrived at 
very accurate results; but we maintain that it is practically 
impossible to get precisely the same results from two 
different experiments made with engines of different 
powers, the trials being carried out by different experi- 
menters. In one word, the system is not capable ef 
universal application; but this much may be said, as we 
have already pointed out, that although it will not enable 
us to compare with precision the performance of two 
different engines, it will, when carefully used, enable us to 
compare, day after day, the performances of an engine with 
one another with a very fair approach to accuracy. We 
need not pursue this branch of the subject much further. 
It remains with Mr. Farey to explain how he has succeeded 
in obtaining minute accuracy in his gauging operations, 
how he fixes the position of the float so that it shall 
measure the head of water precisely over the notch-board, 
and not a minute fraction of an inch too much to the 
front or too far to the back, errors which would materially 
alter the apparent depth of the overflow; and, lastly, what 
and whose coefficient of discharge he uses. We are certain 
that an explanation of the system by which he can obtain 
under very different conditions minute accuracy of result, 
would prove of immense interest to hydraulic engineers all 
over the world. 

We come now to the last point which claims considera- 
tion—namely, the temperature of the steam flowing into 
the condenser. As our correspondent “D. B. J.” pointed 
out last week, this involves a very important question— 
how important will be best shown by an illustration. Let 
us suppose that an engine is working with an initial pres- 
sure of 78lb., and a terminal a of 10 lb., Messrs. 
Farey and Donkin deal with this in the following 
way: they first ascertain the units of heat contained in 
1 lb. of steam at 781b. absolute. The total latent or dif- 
fused heat in this pound of steam is 895°53, while the 
sensible temperature corresponding to the number of units 
put into the water to raise it from zero to the boiling point 
was 310°11. All this latter quantity is found in the steam 
subsequently, so that the total units of heat in 1 lb. of 
steam are 310°11 + 895°53, or 1205°64. This statement is 
based on the assumption that water can exist as water at 
zero, Which is not true. A pound of water at zero would 
be in the condition of ice, and to thaw this ice it would 
require to be raised first to 32 deg., which would absorb, 
not 32 units, but in round numbers 16 units only, the specific 
heat of ice being little more than half that of water. Next 
we should require 142 deg. to melt the ice, and 278 deg. to 
boil it, and 895°53 units to evaporate it. The total units 
of heat contained in a pound of steam at 78 lb. would thus 
be 16 + 142 + 278 + 895°53 = 1331°53. All this heat 
could be recovered only by reducing the steam once more 
to the position of a lump of ice at zero. In practice we 
have, however, only to deal with what we may regard, 
for convenience, as the maximum temperature of the steam, 
and this is 1205°64, or, in round numbers, 1206. Let the 
initial temperature of the condensing water be 50 deg., 
and its terminal temperature 100 deg. Then, subtracting 
100 from 1206, we have 1106 as the number of degrees 
which each pound of steam can be lowered in temperature. 
In other words, that is the number of heat units which it 
—_ = 2212 Ib. 
as the quantity of condensing water required per pound 
of steam. Let 600 1b. of water be used per horse-power of 


the engine per hour, then 


can abandon under the conditions. Then 





= 27°12 lb. of steam per 





600 
22°12 
horse per hour. If now, instead of using the initial pres- 
sure, we use the terminal pressure, say 10 lb. on the 
sguare inch, we should have 1172—100= 1072, and 
1072 


= 21°441b. of condensing water per pound of steam, 


600 
21°44 

Now, the question whether an engine uses 27 lb. of 
steam or 281b. of steam per horse per hour may be one of 
very considerable importance when a certain rate of 
economy is guaranteed by a maker. In the use of highly 
economical engines the difference becomes much more 
startling. Let us suppose that only 450 Ib. of condensing 
water were used per horse-power per hour; then by Messrs. 
Farey’s method of calculation the consumption of steam 
would reach 20°341b., while on our plan it would reach 
20°98 lb. Engineers who appreciate the enormous difficulty 
met with in cutting down the consumption of steam by 
half-a-pound, when they have got it down to 20lb. or 


and - == 28 lb. within a small fraction. 





eemchortn will appreciate the importance of the point 
invol ; 

Mr. Farey has a right to ask us why we propose the use 
of the lower instead of the higher temperature. The 
length to which this article has extended, renders 
i eceameky that we, should deal wits this part of the 
question very briefly. It is quite true that each pound of 
steam as it entered the cylinder brought with it 1206 
units of heat; but, as we pointed out last week, it is im- 

ible that this heat should all be carried away. Work 
is done in the cylinder which will absorb per horse-power 
per hour 2565 units, which is equivalent to the condensa- 
tion of 2°53 Ib. of 78 lb. steam to water at 193. But we 
have seen that heat units in a pound of 78 lb. steam are 
1206, while there are in a pound of 10]b. steam only 
1172 units. Now when the steam falls by expansion from 
the higher to the lower pressure, the difference of 34 units 
becomes available for the performance of work; and to 
this purpose it is at once devoted in the cylinder. It 
appears, therefore, that the expansion of about 76 lb. of 
steam per hour from 78 Ib. to 10 1b. would set free heat 
equivalent to one horse power, and in an engine using 
76 Ib. per horse per hour there would be no condensation 
whatever due to the performance of work. In an engine 
using one-third of that quantity, or, say, 26 lb., one-third 
of the whole heat required for the performance of work 
could be supplied in this way by expansion, and the whole 
quantity oneal would amount to but two-thirds of 
2°53 Ib., or 1 686 lb. only. 

Let us now compare the results of the two methods of 
dealing with the matter. In the case we have stated for 
illustration, the consumption of steam would be 27°12 lb. 
per horse per hour, neglecting that condensed in the 
performance of work. But we have seen that this last would 
amount to a trifle over 2°53 lb. per horse, and the total 
consumption of steam will stand at 27°12 + 2°53 = 29°65]b. 
We do not think it necessary to do more than allude here 
to the fact that the steam condensed by work will carry 
heat to the condenser which ought to be allowed for. 
The quantity is small, and it is unnecessary to com- 
plicate the questions at issue by considering it. Now, 
if the calculation were made as we have suggested, 
the consumption of steam would amoutit to, as we have 
shown, in round numbers, 28lb. To this must be added 
the quantity condensed in the performance of work ; this 
will necessarily be equivalent to 2°53 lb., and the figures 
would stand 28 + 2°53 = 30°53 Ib., if it were not that each 
pound of the steam has surrendered in falling from 78 lb. 
to 10 1b. 34 units of heat. We have therefore available for 
the performance of work 28 x 34 = 952 units. Then, as 
2565 units : 2°53 lb. : : 952 units : 0°93, and this fraction 
of a pound of steam is to be deducted from 30°53, leaving 
the actual consumption 29°61lb., which is practically the 
same as that given by Messrs. Farey and Donkin’s system. 
This is, however, in this case, but a coincidence, for it is 
obvious that while 2565 units of heat per horse per hour 
is an invariable quantity, the means by which that heat is 
obtained may vary through very wide limits, and the same 
statement is true of the heat which is set free for the per- 
formance of work—and so used—by the expansion of the 
steam. Even if this were not the case, it is surely better 
to act on a correct rather than an incorrect hypothesis; and 
as we know that a pound of steam at 10 1b. pressure can- 
not possibly carry to the condenser as much heat as a pound 
of steam at 78 1b., to accept the truth and deal with it. 

We have said enough, we think, to show that the Farey 
and Donkin system of testing engines, although elegant 
and ingenious, is too complex and difficult of application 
to be universally serviceable. We have no doubt that in 
competent and experienced hands it may be made to give 
very-accurate results, but we are quite at a loss to perceive 
in what respect—with one exception—it possesses any 
advantage over the system of measuring the feed-water, 
and the percentage of priming, and from these figures and 
the indicator cards determining the performance of the 
engine. The advantage to which we have alluded is, that 
the Farey-Donkin system permits us to deal with an engine 
when its steam is taken from a set of boilers supplying 
other engines, in which case nothing could be learned by 
measuring the feed-water? 





THE ALEXANDRA, 


Tr is with sincere pleasure that we announce that the Alex- 
andra is not laid up with a cracked cylinder, as stated in our last 
impression. On this point we have been misinformed, like 
several of our contemporaries, and we hasten to say so. The 
fact is, that, when the machinery of the ship was opened up for 
examination after her successful trial trip, a small crack was 
found, not in a cylinder, but in one of the pistons—a very 
different matter—and Messrs. Humphrys and Tennant at once 
proceeded to replace the cracked piston with a new one. The 
circumstance that in this case the injury is comparatively 
trifling, does not, however, affect the arguments which we have 
recently used to urge a change in the system of Admiralty 
management which obtains at present. To avoid misconstruc- 
tion on one point, itis proper to state that the office known as 
“ Chief Engineer of the British Navy” exists, and has existed for 
years. The post is filled by Mr. Wright, who receives the 
munificent salary of £900 per annum—a magnificent guerdon, 
only earned by many years’ hard service. We, in common 
with all marine engineers, have the highest respect for Mr. 
Wright and his qualifications, but he is in no sense of the word 
such a chief engineer of the navy as we-suggested in our last 
impression. His chieftainship exists but in name ; his salary is 
far smaller than that paid by many agricultural firms to their 
engineers ; and his powers are so limited that he cannot discharge 
an incompetent man, or run a machine tool overtime for an hour 
without consulting the Lords of the Admiralty, and obtaining 
their approval. What Mr. Wright might do for the British 
Navy if he had the power, it is useless to speculate about, 
because he has, practically, no power; and this is one of the 
most serious defects of the whole system of Admiralty adminis- 
tration, that the constructive officers, as we may call them, have 
virtually no authority and no responsibilities. When a mistake is 
made, the Lords of the Admiralty are really to blame indirectly. 
But these gentlemen are honourable men, and, being so, they 
find it impossible to act towards subordinates as though they 
were really in fault. Thus it happens that their subordinates can 
commit very gross errors with comparative impunity. For these 





errors are, after all, the consequences of a 
which gives all the power and responsibility to men of no 
scientific attainments, while it deprives competent engineers and 
naval architects of both. 

THE ENGLISH COMMISSION AT PHILADELPHIA. 

CerTArn journalists in this country, of strong American pro- 
clivities, have not ceased, from the inning to the end of the 
Philadelphia Exhibition, to denounce Colonel Sandford and the 
English commissioners as the cause of all the trouble and 
annoyance which English exhibitors incurred from American 
officials. It is certain that there never was a more unfounded 
charge brought against a gentleman who, under circumstances 
of extreme difficulty, discharged his duties in a way that earned 
very general approbation. We have the more pleasure in stating 
that so fully is the part which he has played appreciated, that 
the leading men of Philadelphia will, if they have not already 
done so, present him with a suitable testimonial, His popularity 
with British exhibitors was fully proved by the enthusiastic 
reception which he received at a public dinner given by the 
British and colonial exhibitors. 

GOOD NEWS FOR PATENTEES. 

A Brit has been prepared for introduction into the German 
Reichstag which promises a great improvement in the existing 
state of the German patent law. The new bill provides that 
patents may be granted for a term of fifteen years. For every 
patent thirty marks are to be paid as soon as it is granted; but 
poor inventors are allowed a delay not exceeding two years. 
At the beginning of the second year fifty marks must be paid, 
and fifty marks more every succeeding year. Any person 
having used an invention before it was patented, may continue 
to use it without making any payment to the patentee. The 
latter is, however, bound to permit its use to anyone who will 
pay for it. If this should be refused the patent privileges are 
lost. The Patent-office is to have the right of publishing 
all descriptions and drawings in print, and any person may 
search the specifications, drawings, and other documents in the 
office. This is decidedly a move in the right direction by our 
German neighbours; and it has our heartiest wishes for its 
success, 

PRINTING PATENT SPECIFICATIONS, 

We have not had long to wait for a judicial expression of 
opinion as to the manner in which patent specifications are now 
published by the Commissioners of Patents. The appearance in 
the Court of Appeal, on Wednesday last, of one of the new 
“Blue Books,” elicited some very uncomplimentary remarks both 
from the bench and at the bar. In answer to a question put by 
Sir Baliol Brett, it was stated by counsel that the altered form 
was “an improvement” recently introduced by the Commis- 
sioners for the sake of economy, an answer which, coupled with 
a statement that the annual surplus of the department amounted 
to something like £100,000, was not quietly received. The 
learned judge said the improvement must be very small, for he 
failed entirely to perceive it. It is also within our knowledge 
that, during the hearing of an application by Mr. Justice Field 
last vacation, some time was lost and trouble entailed by the 
use in court of different copies, printed in the old and new 
styles, of the same specification. So fai we have not had a case 
in which the result was dependent entirely upon some detail in 
the drawings. When such a case presents itself, we very much fear 
there will be experienced something more than inconvenience. 


THE FUTURE OF THE CENTENNIAL, 


Americans have not yet had enough of the Exhibition. Its 
remains are to be utilised in a way which leaves a large opening 
for the realisation of profits by someone. Notice of application 
for a charter has been given for a new company, to be called the 
International Exhibition Company of Philadelphia, with a capital 
of £120,000 divided into 600 shares of £20 each; the object 
being to establish a continuous international exhibition. It is 
proposed to receive subscriptions to stock—(1) Payable in cash, as 
called for by the board of directors, to be appointed by the stock- 
holders. (2) Payable by transfer of the stock of the Centennial 
Board of Finance. The stock of the International Exhibition 
Company to be issued at par for the actual cash that may be 
realised. Then there is prepared a maintenance fund, to be 
made of subscriptions. First in cash, contributors being entitled 
to a season ticket for the year 1877 for each 10 dols. contributed. 
Second, in stock of the Centennial Board of Finance, contributors 
being entitled to a season ticket for the year 1877 for every two 
shares, or to twenty single tickets of admission for each share. 
The amount needed is 250,000 dols. in cash, as may be asked for 
from time to time, and the remainder in stock. It is stated that 
subscriptions are already flowing in, and that the thing is to be 
a great success. Judging by our own unhappy experience of 
permanent exhibitions, we would venture to hint that the profits 
which will probably be realised in this case will not go into the 
pockets of the shareholders. 


ELECTRIC ILLUMINATION, 


ALTHOUGH the light now for some time in use in the Northern 
of France Railway station in Paris is economically obtained by 
means of the Gramme apparatus, there has been one point upon 
which improvement has been desired. A single light, as used 
in Paris, although placed at a great height, necessarily throws 
many very heavy shadows, which contrast most inconveniently 
with the blinding infensity of the light within its immediate 
neighbourhood. The discomfort attending the brightness of the 
light has been somewhat relieved by glass shades, but the 
shadows are, although less severe, still inconvenient. It has 
hitherto been found impossible sufficiently to multiply the num- 
ber of lights so as to avoid these defects, but a discovery has 
recently been made by M. Jablockhoff which seems destined to 
bring the electric light into common use. M. Denayrouse has 
brought the discovery before the Academy of Science, and it 
seems that it offers, with littlé extra cust, an efficient means of 
procuring several lights from one source of electricity, and of 
regulating the positions of the carbon points. The most delicate 
part of the electric light apparatus has been this adjustment of 
the distance between the carbon points, and it is here that M. 
Jablockhoff steps in from quite a new path. Instead of placing 
the carbons end to end, he places them parallel with each other, 
and separated by some insulating material. The whole is then 
placed in a cylinder of refractory material in the form of a double 
carbon wicked candle. By this arrangement the two carbons burn 
by their lower extremity, there being no necessity for regulators, 
as the insulating material keeps them at a constant distance. 
This material as well as the cylinder is consumed in the same 
time as the carbons, its volatility augmenting the light. Pre- 
vious to this discovery it was necessary to have a regulator for 
each lamp, and at great cost, but now a single source of elec- 
tricity may feed a number of burners, thus permitting of the 
most effective distribution of the light. It has long been known 
that light emitted from a number of places is more economically 
and efficiently used than when given out from a single source, 
though the single flame be equivalent, photometrically, to the 
sum of the smaller ones, 
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THE SEWERAGE OF HAMPTON WICK. 

THE social science element, as developed in the sanitarian school 
of would-be reformers, has probably been allowed uselessly to in- 
terfere with real improvement more than any other branch of 
quasi science, the exponents of knowledge in which may in so 
many cases be said to possess the “(dangerous little.’ The inter- 
ference and hindrance have been mainly caused by those—and 
they are very many—-who imagine that to get an idea as to what 
is to be desired is to accomplish a great work, or to have dune 
much service. These helpers talk much and loudly, to the 
effect that something must be done somehow, and though they 
occasionally find out what the something should be, they rarely, 
indeed, can afford the slightest idea of the somehow. Then there 
are those who accompany their ideas as to desired results by 
crude schemes for securing them ; but when the practical engi- 
neer or builder comes to examine these he finds that the 
schemes are in many ways mere skeletons, and that the 
real practical stumbling blocks still remain, though he 
is assured that these “are only details” which can 
be easily got over. These men of principles never 

“lose the belief that what is by them slurred over as an 
affair of practice is very often not what they choose to call 
“mere detail,” but is that part of the whole thing which, if 
accomplished, leads to success, but which otherwise—as has been 
proved in so many sanitarian schemes—entails utter failure. It 
is not only with reference to the quasi-informed sanitarians that 
these remarks may obtain, but in some respects they may apply to 
their more enlightened leaders, who, although the authors or expo- 
nents of sewerage schemes which are practicable in some districts, 
and have even been carried out with success in suitable localities 
and under suitable conditions, fail to see—or at least to admit— 
that their scheme is utterly useless under different circum- 
stances. The work of these sanitarians begins and ends in these 
cases by telling you what ought to be effected; and as they 
cannot tell how their own or any other known scheme is to be 
made applicable in your case, you must find that out for yourself. 
If the work cannot possibly be done, that is not perhaps your fault, 
and it certainly is not that of the sanitarian, but it is a misfbr- 
tune which probably you will be made to smart under. “Some- 
thing,’’ however, must be done, and the troubled individual or local 
board must find out what and how. Apparently the Hampton 
Wick local board are being worried out of their wits because 
they have not at present been able to find a means of disposing 
of their sewage if they discontinued its flow into the Thames. 
It is true the board have been some time considering this matter, 
but they are naturally not desirous of spending the money of 
the ratepayers, to secure the failure which has characterised the 
not over hasty adoption of sewage schemes in some other towns. 
The method of disposal of sewage must depend on local circum- 
stances, and there are few places where any cut-and-dry method 
can be at once applied. Time must therefore be given to mature 
a hopeful scheme, especially where several districts may be con- 
nected by a combined drainage system. The proceedings of the 
Thames Conservancy against the Hampton Wick Board seem 
exceedingly harsh, especially as the board are moving in a com- 
bined scheme of drainage, which is likely ere long to be carried 
into effect. The demand of penalties to the amount of £122,300 
for not accomplishing “something” they did. not know how to 
do, seems as inconsistent as it is unlikely they can be expected 
to pay it. Before authority should be given to a corporation to 
enable it to impose fines for failing to discontinue suddenly an 
old usage, satisfactory means of enabling this to be done should 
be discovered and fairly tried. There were many reasons for the 
slowness of the Hampton Wick decision, as the extent of drainage 
work per head of population must be somewhat unusual, and it 
looks as though the board were being “ sat upon ” as an example 
for some other towns up the river, some of which have long 
since commenced, but are a long way from the completion of 
their adopted schemes. Completion is probably a long way oft 
in at least one case. They have no Crossness tide to drop the 
sewage into. 


TRAMWAY CARS ON STREET FOOTPATHS, 

We have referred at page 99 of the present volume of THE 
ENGINEER, and on some other occasions, to the double obstruc- 
tion caused by the breakdown of a single ordinary road vehicle 
in those streets wherein tramways are laid, and to the very 
ineffectual and, in the long run, costly method at present pur- 
sued on the South London lines at least, to enable cars to pass a 
disabled vehicle in their path. We have also spoken of the means 
adopted to get tram car wheels out of the rail grooves and on to 
the common road for the above purpose, to the jerking and 
very rough usage to which the cars are subjected in this opera- 
tion, to the double obstruction in the streets while cars are being 
hauled and jumped about in an uncertain manner, and with un- 
certain results, and to the waste of time so imperfect a method 
involves. Reference has also been made to the unwieldiness of 
tram cars when once off the rails, the wheels being rigidly fixed on 
parallel axles, to the difficulty of guiding them in any desired 
direction, and to the damage done while they are being jerked 
about for the purpose of getting them back from the common 
road into the rail grooves, both to the permanent way and to 
the car itself. The flanges of the wheels frequently drop into 
and run along the groove formed by the meeting of the rails and 
paving stones, breaking the edges off the latter, disturbing the 
rails and making it difficult to get the wheels again into 
their proper track. Where the streets are paved with asphalte 
the damage done by the flanges of the wheels is often greater 
than on ordinary stone pavement, especially at the junction 
of the asphalte with the rails or with the row of paving stones 
now sometimes placed between the rails and asphalte. An 
incident in illustration of the unwieldiness and sometimes 
dangerously uncertain movements of tram cars when once off the 
rails and on the common roadway, occurred recently at Camber- 
well, A wheel came off a loaded timber carriage, and the latter, 
with its load, occupied, for about three-quarters of an hour, the 
track of the tram cars, During all this time the cars passing 
this spot, where the line happens to be a single one and the 
street narrow, had to be moved from the rails on to the roadway 
so as to pass the obstruction, and then to be hauled back again 
a few yards down the line into the track. As there is a car 
passing along this line every four or five minutes there were not 
less than nine cars careering, at short intervals, in that part of 
the street which should be fully devoted to the ordinary traffic, 
and as very little of the latter could pass while the cars were off 
their track, the inconvenience caused was very considerable. The 
asphalte paving at this spot is only about 2in. below the level of 
the kerbstones of the foot pavement, and one of the cars, on the 
evening referred to, while being hauled about as described, 
mounted the footpath and so nearly approached the houses that 
some damage was done to railings only about 2ft. therefrom, and 
the upper part of the car was only just prevented from collision 
with some large lamps hanging from the walls. A pair of horses 
slipping about on a street footpath with a heavy tram car behind 
them is a sight a good deal more novel than desirable, and in this 
case considerable alarm was felt by foot passengers, many of 
whom had been occupying the pavement, some narrowly escaping 





injury. This incident affords a forcible illustration of the neces- 
sity for some such improvements as we have in 
article referred to, whereby these cars could with itness and 
certainty be lifted from the rail grooves on to the roadway, and 
with which they could run upon the latter with greater ease and 
sureness of direction. In the case of this accident also, as with 
many such, the provision of the cars with even a simple hand- 
spike, or a pair of them, which would weigh little and could be 
stowed away under the car seats, would have enabled the car 
drivers and conductors easily to move the disabled vehicle the 
few inches which would have been sufficient to let the cars paxs. 
Public safety demands that some improvements should be made 
to facilitate and render less erratic the movements of tram cars 
when it is necesary to clear obstructions in their path, and 
economy would of itself suggest that the tramway companies 
would find it to their advantage to satisfy the demand, 








* LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE. 
Court or APPEAL, LINCOLN’s-INN, Dec. 6. 
(Before Lords Justices JAMES, BAGGALLAY, and Brett.) 
PLIMPTON v, SPILLER. 

TuIs is one of the numerous actions brought by Mr. Plimpton, 
to restrain infringements of his patents for the manufacture of 
roller skates. An injunction was granted by the Master of the 
Rolls against the defendant, and after this he adopted a different 
description of skate, known as the ‘‘ Wilson” skate. The plain- 
tiff alleged that this also was an infringement of his patent, and 
moved to commit the defendant for breach of the injunction. Before 
this motion came on to be heard the Master of the Rolls had 
heard a motion by the plaintiffs in an action of ‘* Thorn 
v. the Worthing Skating Rink rey: ” That action was 
brought by Mr. Plimpton and one of his licensees to re- 
strain the defendants from using the ‘‘ Wilson” skate. The 
plaintiffs moved for an injunction, which the Master of the 
Rolls granted, on the ground that the ‘‘ Wilson ” skate was a clear 
infringement of Plimpton’s patent. Spiller was nota party to 
that action. The motion to commit him for breach of the injunc- 
tion in “‘ Plimpton v. Cpiller” came on for hearing just after the 
motion for the injunction in ‘‘ Thorn v, the Worthing Company,” 
and the —_ of a was not again argued, but the 
Master of the Rolls, ins’ of committing the defendant, granted 
an injunction to restrain him from selling the ‘“‘ Wilson” skates 
until the hearing of the action of ‘‘ Thorn v. the Worthing Com- 
pany,” the plaintiff being required to give an undertaking as to 
damages. From this order the defendant appealed. 

Mr. Davey, Q.C., Mr. NortH, Mr. GoopDEVE, and Mr. Cuap- 
wycK HEALEY were for the appellant; Mr. HENRY MarTrHeEws, 
Q.C., Mr. T. Aston, Q.C., Mr. WALLER, Q.C., and Mr, Lawson 
were for the plaintiff. 

The question of infringement was argued at considerable length 
on both sides, the argument of the appellant being chiefly based 
upon the proposition that Plimpton was only entitled to claim the 
particular method of obtaining a known result, and that the plan 
introduced as the ‘* Wilson” skate was not a colourable imitation 
of Plimpton’s invention, but the court did not ultimately express 
an opinion upon that point. It was doubted by their lordships 
whether, the original motion having been for the committal of the 
defendant, the Master of the Rolls had jurisdiction to grant the 
injunction, that is to say, whether no sufficient ground for com- 
mittal having been established, the defendant should not have been 
entitled to have had the motion dismissed, at all events upon 
payment of costs. However, as will be seen from the judgment, 
the court came to the conclusion that the Master of the Rolls was 
substantially right. 

Lord Justice JAMES said that what the Master of the Rolls had 
done really amounted to reserving the question whether any 
contempt had been committed for final decision at a future time, 
and thus he thought that the cage ought to be dealt with as if it 
had been an interlocutory motion for an injunction to restrain an 
alleged infringement. The question then was, what was the best 
mode of keeping matters in statu quo till the case was ripe for 
final decision ; and, on the whole, his Lordship was satisfied that 
the Master of the Rolls had dealt with the case in the best way 
by granting an injunction and requiring the plaintiff to give an 
undertaking as to damages, instead of merely putting the defendant 
on the terms of keeping an account, which might turn out to be a 
very clumsy mode of compensating the plaintiff, if he proved to be 
in the right. 

Lord Justice Bag@aLuay was of a different —~ He thought 
that, if it should ultimately turn out that the defendant was in 
the right, irreparable damage would have been done to him by grant- 
ing the injunction, for it would be practically impossible to ascertain 
the amount of the damage inflicted upon him; whereas, on the 
other hand, if the defendant was required to keep an account of 
profits, ample means would be afforded of ascertaining the loss 
sustained by the plaintiff, if he should turn out to be right, 

Lord Justice Bretr agreed with Lord Justice James that the 
Master of the Rolls’s order was right. Without expressing any 
opinion as to the ultimate result, he thought enough had been 
made out to entitle the plaintiff either to an injunction, or to an 
undertaking by the defendant to keep an account. If the 
defendant was right, the injunction would be a hardship on him ; 
if the plaintiff was right, the mere keeping of an account would be 
a hardship on him. The question was, on which side did the 
balance appear to be? If the trade of the defendant had been an 
old-established one, his lordship thought that the injunction would 
have been too great a hardship on him. But as it was only a pew 
trade, and as, if no injunction was granted, the plaintiff 
would have to proceed against all the purchasers from the 
defendant, his lordship thought there would be less hardship on 
the defendant in granting the injunction than on the plaintiff in 
refusing it. The order of the Master of the Kolls was therefore 
affirmed, the costs of the appeal being reserved, 








INSTITUTION OF CIVIL ENGINEERS. 


THE third ordinary meeting of the session 1876-77 was held on 
Tuesday evening, the 28th of November, Mr. George Robert 
Stephenson, the President, in the chair. e paper read was on 
“The Water System,” by Mr. J. Lucas, 

Hydrogeology, a term first used by the author in 1874, took 
up the history of rain water from the time that it soaked through 
the soil, and followed it through the various rocks which it after- 
wards percolated. A hydrogeologi survey comprehended an 
examination of all facts loaing on the form and position of sub- 
terranean water systems; and, in basins where they were covered 
by rr gear gp strata, the extent to which they were syphonised. 
together with other particulars tending to show their general 
capabilities for supplying water. The author had been for some 
time en upon such a survey, 

The chalk water system was bounded by the chalk marl below, 
and the base of the tertiary strata above. The lower chalk was 
characterised by few vertical fissures, and the upper chalk by 
numerous intersecting fissures, the principal water-bearing ones 
being along the layers of flint. The water in the lower chalk 
existed as distinct streams, while that in the upper chalk was 
comparable to a river whose course was through numerous inter- 
comm ting These streams or jets, when cut in a 
well, were called feeders. The water line was the name given to 
the upper surface of this water, It had been determined by passing 
a curve through the various points at which the t of the water 
tho. chal, Samal cloug. Sodbash gion, Cormbiniien sqpiat 
tl a 4 e 
chalk marl, ‘The water in the chalk wes bounded by tits line of 





abutment on the chalk marl. There was, therefore, a considerable 


the | strip of chalk in which there was no water. The line of abutment 


only rose enough to gs over the chalk marl at two 
oe sla capa Lala ma Guildford and Otford. The 
contours on the water surface accorded with the strike of the 
beds where there were no great valleys, but swept round the 
main valley systems, returning to their normal position under 
the alternate ri 

The height of the water line was subject to variation acco 


bd the — The Borg wg! of hep eps line bs ae to rise Sor 
itself e springs at the tertiary being 
points, and the main ridge of the chalk ment the source of 


greatest supply, in —— of across section, the line vibrated from 
those points, the amplitude of the vibration being greatest under 
the source of largest supply. This was referred to as the natural 
variation. The total storage capacity of the chalk drawn upon 
in nature lay between the two-lines bounding the sectional area of 
variation. The vertical range of the water line determined the 
horizontal range of the water contours, which attained their most 
northerly position at a maximum og and their most southerly 
at a minimum epoch. The height of the water line was in- 
fluenced by 1 rainfalls, so that it did not vary everywhere 
in the same ratio between the same dates. It was nevertheless 
true of limited areas. The amount of variation was greatest in 
the lower chalk under the deep valleys springing from the chalk 
escarpment. The modern beds of these valleys were cut so deep 
that there was not room for the full natural variation to have 
play. Whenever, therefore, the’supply by rain absorbed exceeded 
the amount required to raise the water line to this height, the 
excess had to flow down the bed of the valley as a stream or bourne. 
This species of bourne was due to the lower chalk. These bournes 
sometimes sank again, so that there was a surface stream in the 
upper part of the valley and not in the lower. A slightly different 
form of the same phenomenon was shown in the intermittent 
springs that broke out at the tertiary base. Since the variations 
in the height of the watér line were the result of excess or defect 
in the rainfall, it followed that the water line in every position 
had an appropriate quantitative value. In viewing these variations 
over a series of years, a correspondence was observed between 
the ratio of the mean water line for each year and the mean 
water line for the whole period, and the ratio of the rainfall 
and of the rain absorbed during each year, to the mean annual 
rainfall and the mean annual quantity absorbed during the whole 
period. In estimating the b yexer | required by any particular 
point in the sectional area of variation, the mean water line and 
mean rainfall were the most certain bases of calculation. There 
were no data for calculating the mean water line on the area 
treated of in the paper; but, from materials afforded by the 
Chilgrove well register, it was inferred that the ratio of the 
quantity required by the mean water line, to that by the minimum, 
was as two to one, and the ratio of the quantity that would 
maintain the maximum to the same was as five to one. Regarding 
the oscillations of the water line during any period it was in- 
ferred: (1) That the mean duration of fall was half as long 
again as the menn duration of rise, or, in other words, during 
three-fifths of the period the water was falling. (2) During 
three-fifths of the period the water line was below the mean, 
(3) That the average value of a rise in the water line was 120 
times the depth of rain to which it was due. 

The effect of pumping was: (1) To accelerate the rate of fall 
and to retard or intercept the rise; (2) To prolong the duration 
of fall, and that of the period in which the water line was below 
the mean ; and (3) To lower the reservoir or the sectional area of 
variation bodily, so as to establish a ncw system of water lines. 
The limited capacity of the chalk water system appeared from the 
gigantic effects produced by small quantities of rain. 


At the fourth ordinary meeting of the session 1876-77, held 
on Tuesday, the 5th December, Mr. George Robert Stephen- 
son, president, in the chair, it was announced that the 
council, acting under the provisions of the bye-laws, had recently 
transferred Messrs, Frederick Morris Avern, Ex. Eng., P.W.D., 
India ; Peter John Bruff, Ex. Eng., P.W.D., India ; Jonn George 
Gamble, M.A., Chief Engineer for Water Supply and Irrigation 
Works, Cape Colony; Robert Trefusis Mallet, Supg. Eng., P.W.D., 
[ndia; Wm. Matthews, Westminster ; and Robt. Hunter Rhind, 
Ex. Exg., P.W.D., India, from the class of associates to that of 
members, and had admitted the following candidates as students 
of the Institution, viz.: Messrs. Robert Anderson, William Robert 
Bagley, Edgar Frank Barry, Edward Herbert Blackburn, George 
Rudolph Bodmer, Palmer Augustus Bourke, B.E., T.C.D., Ralph 
Henry Browne, Charles Ernest Bruges, John Adye Buchan, 
Charles Edward Carden, Jesse Fairfield Carpenter, William 
Richard Hopkins Chipperfield, George James Clarke, Charles 
Hamlet Cooper, Robert Goodacre Cope, William Henry Robinson 
Crabtree, William Santo Crimp, Joseph Cox Dear, Herbert 
William Edlin, William Henry Fisher, Henry Walter Ford, 
Singleton Goodwin, Henry Haywood Jones, William Barrow 
Kendal, Henry Ashworth Lucas, Allan Arthur Grenville Malet, 
Henry Capner Marks, Leonard Swaine Mortlock Marsh, Horace 
Richard car George Barker Mercer, William Burton 
Saville Mills, Hugh Hamlyn O’Connell, Christopher William Page, 
Charles Berkeley Penlington, Edgar Philip Rathbone, Alfred 
Richard tt, John Augustus Thompson, Gerard Philip Torrens, 
John Clough Vaudrey, Otto Weiss, Edward Wilson, and Richard 
Henry Woods, B.E., T.C.D. The first ballot of the session resulted 
in the election of forty-six candidates, of whom nine were members, 
viz.:—Messrs. William Carson, Engineer to the Wallasey Local 
Board; Thomas Rhodes Frith, Resident Engineer, G.S.R., Yass, 
New South Wales; Hubert Garbett, Ex. Eng. P.W.D., India ; 
William Inglis, Bolton ; James Kitson, jun., Leeds; John Napier, 
Glasgow; William Milnor Roberts, New York ; Robert Robinson, 
Darlington; and Frederick Thomas Granville Walton, Resident 
Engineer, O. and R. Railway, India: and thirty-seven were 
associates, viz., Messrs. William Ashdown, Assist. Eng., P. W.D., 
India; Thomas Bevington, Gracechurch - street; Arthur 
Frederick Borradaile, late Victorian Government Railway Dept. ; 
Henry Taylor Bovey, M.A., Stud. Inst, C.E., Assist. Eng., Bir- 
kenhead Docks ; Charles Frederic Call, Lieut. R.E., Ex. Eng., 
P.W.D., India; Samuel Cooke, M.A., Professor of Chemistry 
and Geology, Poona Civil Engineering College ; John Corbett, 
M.P., Droitwich ; David Cowan, Chief Engineer to the Tharsis 
Mines, Spain ; Griffith Nathaniel Cox, Stud. Inst. C.E., Kingston 
Jamaica) Waterworks; Robert Davidson, Town Surveyor, 

amington; Basil Pym Ellis, Westminster; Christopher Sullivan 
Feltrim Fagan, Lieut. R.M.L.I., Japanese Government Ry. 
Dept.; Maurice Frederick Fitzgerald, Stud. Inst. C.E., St. Peters- 
burgh ; William Henry-Gibbs, Westminster ; James George Henry 
Glass, Ex. Eng., PW.D., India; Theodore Graham Gribbie, 
Tottenham; John Hayes, Resident Engineer, Nethem Chemical 
Company, Bristol ; William Southwood Hedgman, Upper Ground- 
street; Thomas Hewson, Borough Surveyor, Rochdale; John 
Albert Reinhold Hildebrandt, Manchester; Washington Hume, 
Assist. Eng., Buenos Ayres and Campana Railway ; James Charles 
Inglis, Stud. Inst. C.E., G.W.R, Plymouth; John William 
James, Kimberley Diamond Fields, South Africa ; Owen Jones, 
Stud. Inst. C.E., D.P.W., Brisbane, Queensland ; William Gibbs 
Kerle, Resident Engineer, New Zealand Government Railways ; 
Llewellyn Lloyd, Town Surveyor, Bilston; Henry Eugene - 
Mahon, Stud. Inst. C.E., Brompton; William Frederick Mayes, 
Ceylon Government Railways; Nicolas Outine, Westminster ; 
Charles Preller Sheibner, Ph. D., Bradford; Frederick Slade, 
Barrow Docks; Charles Henry Sparks, Ceylon Government 
Railways ; Thomas Lanfear Tanner, Assist, Eng., P.W.D., : 
Walter Thomas, Stud, Inst. C.E.; Manchester ; Thomas Debell 
Welsh, Tithe Commission; John Hamilton Wicksteed, Stud. 
Inst. C.E., Leeds; and George Nicholas Yourdi, Resident Engi- 
neer, U; Barden Reservoir, Skipton. 

The upon Mr. J Senate gee on “The Chalk 
Water System ” was continued out the evening. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 





which improvemen 
— Charles Anthon Bouton, New 


4323. Seposweatente in STEAM TRaMWay x Locouorves, and in the 
machinery and apparatus connected therewith, Henry Percy Holt, 
Leeds.--8th November, 1876. 

4362. Improvements in and relating to the manufacture of Hypo- 
sULPHite of Sopa, Richard Powell and William Atkins, Liverpool. 

4363. Improvements in Pavixe Roaps, Streets, and other surfaces, and 
in the treatment or preparation of wood to be em yyed = ee nen 
for other useful purposes, Edwin Powley Alexander, ee 
a a London.—A communication from Henry Diels Du ont, 

aris. 


4364. Improvemeats in Vatves for reducing and regulating the pressure 
of steam and water, John Blake, Accrington, cashire 

4366. y ony heme in SPrInnrine, ‘Tom Mitchell, Bradford, "Yorkshire. 

= Fe, ed machine for PrePaRina oe before the sewing or 

Giessner, Boulevard St. Denis, 

are. cee in Heavy and Licut OnD¥ANCE a their platforms, 
and beds for fixing, loading, and working the same, which improve- 
ments are also coniiunie © to small-arms, Thomas Charles Clarkson, 
Gordon-road, nage Surrey. 

4872. Imp y tus for the treatment of 
BLae or other ~- had material ay the “production or manufacture of a 
material known as slag wool or silicate cotton, Charles Wood, Middles- 
borough-on-Tees. 

4874. Soeenanents in Drivine Straps or Betts, Taylor Wheelhouse, 
Bailiff Bridge, Yorkshire. 

4876. An improvement in Biocks or Inverts used in the formation of 
drains an: sewers, Edward Brooke, Huddersfield, Yorkshire. 

4378. I in tus’ for THREADING NEEDLES, Raby 
M y, Route D’Antives, Paris. 

-.: nag tor gh in Hopper Dreporrs, William Simons and Andrew 

Brown, Renfrew, N.B. 

4384. Improvements in Motive-Power Enotes, and in —- for — 
employed therewith, parts of which impr 
other —- purposes, John Gillott, ” Barnsley, Yorushire - ith 
November, 1 

4388. improvements in Hansom Cass, Frederick Shanks, Great Queen- 

, London. 

4290. Improverents in Lock Foryiture, William Sutherland, Man- 
chester. 

4392. Improvements in Pumps, James Watson, Greenwich, Kent. 

4396. [mprovements in Frepino APPARATUS for nail- making machines, 
William Robert Lake, Southampton-buildings, London.—A communi- 
eation from John C. Gould, New Jersey. 

4398. Improvements in Srorrers for BorTtes, JaRs, and other articles 
made_of vitreous materials for y and other 
substances, Pierre Christian-Duclos, Lyons, France. 

4400. Improvements in Cooxinc Apparatus, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Jenny Duhamel 
and Octavie Fassin, Paris. 

4102. Improvements in Steam Tram Cars or Locomorives, Henry Merry- 
weather and Christopher John Wallace Jakeman, Greenwich, Kent.— 
13th November, 1876. 

a Improved apparatus for the Greater Sarery of RatLway Trajns 

passengers, Oswald George Meatyard Stourbridge, and Richard 
Barrell, South Kensington, London —1l4th November, 1876. 

4415. Improvements in the construction of Hanp and Macurxe Swine 
Neep.es, Sidney Stamper Thomas, Bow-lane, London. 

4417. Improvementa in Twistine or DousLixe Macu.xery, Jessie Lumb, 
Auddersfield, Yorkshire. 

4421. An improvement or improvements in Revo.vine or REPEATING 
Smact-arms, Charles Pryse, jun., Aston, near Birmingham 

4423. Improvements in Se_r-reepinc Macuiyery for the manufacture of 
cut nails and tacks, John Richards, Birmingham. 

4427. Improvements in means for Lioutine Cigars and Pipes, Thomas 
McLean, Birmingham.—A communication from Henry Bull Stockwell, 
Brooklyn, U.8. “sth November, 1876. 

4429. Pp s in y for Maxine Sueers of Leap, Tix, 
Correr, or other metal or metallic compound, and sheets of two or 
more metals or metallic compounds combined in layers, William 
McArthur, Johnstone, Renfrew, NB. 

4431. New or improved appliances for the Ratts of Rattways for stop- 
ping or retarding trains or carriages, specially applicable to sidings, 
David Jones, Invertiess, N.B. 

4433. Improvements in Decotoristno and Purtrytnc SACCHARINE JUICES 
and Syrups, Alexander Melville Clark, Chancery-lane, London.—A 
— from Léon Auguste Geistodt and Jules Faron Plicque, 

















8. 

4435. Improved means or methods of Emsossino, INDENTING, or ENGRAV- 
ING Suapes and designs on woven or felted fabrics, Henry Dewhurst, 
Huddersfield. 

4437. An improved Sarery-waeet for railway carriages, vans, or other 
vehicles, alao for locomotives, Charles Kesseler, Greifswald, Prussia. 
4439. Improvements in and connected with Covpcrnes for railway and 

tramway vehicles or wagons, Henry Gardner, Fleet-street, London.— 
A communication from Jacob Clark, Paris. 
4441. Improvements in FLoorinc Cramps, Joseph Hampton, Wednesbury, 
‘ordshire.—16th November, 1876. 

4445. Improvements in STram ENorves and Botiers, parts of which im- 
provements are applicable to compressed air engines and other fluid 
motors, Frederick William Turner, St. Albans, Hertfordshire. 

4447. Improvements in Suirt Srvps and Dress Fasteninos, Alexander 
Leslie Fyfe, Aldersgate-street, London. 

4449. Improvements in Prisma Mac HINES, John Siddons Grierson and 
Robert Philips, Edinburgh 

4453. An improved Pencit Pornt Protector and Ho.per, Lewis Wolff, 
Great Queen-street, London. 

4455. Improvements in the method of and apparatus for Propucina 
ARTIFICIALLY at varied temperature and pressures, oxygenated, 
ozonised, and azotised atmospheres or atmospheric baths, and the em- 
ployment therewith of gases suitable as vehicles for the impregnation of 
ge substances, Jean Marie Onesime Tamin, Paris. --17th November, 


4459. Improvements in and appertaining to Gas Stoves, Peter Gent, 
Congleton, Cheshire. 

4461. Improvements in Evectric Tetgeoraprs, Johann Carl Ludwig 
pe weal and Richard William Henry Paget Higgs, Westminster, 

ndon 

4463. An iroproved Crosninc, Grixpinc. Putveristnc, Mixtne, and 
Separatinc Macnine, Nathan Gold Kimberley, Great St. Helen’s, 
London. 

4467. Improvements in AGRICULTURAL IMPLEMENTS for ridging or mould- 
ing, for potato-raising, and for harrowing, Edward Paget Gillam 

Headley, Austin Hill, and Thomas Warden, Leicestershire. 

4469. Improvements in machinery or apparatus for SprxninGc WooL_en 
or other Fisrovus Surstances, William Whiteley, Yorkshire. 

4475. Improvements in machinery or apparatus for Raisinc, Lowertno, 
Movina, or Transportinc Heavy Boptes, Benjamin Harrison, Kings- 
land, London. 

4477. Improvements in Taps and Cocks, Thomas Birkett, Aston, Stafford- 
shire.—18th November, 1876. 

= - new or improved WasHinc Macutne, Robert Motion, Kirkcaldy, 


4483. The manufacture of Concrete SUBSTANCES or ucts to be used 
as @ substitute for lye of javelle, Comte Thomas de Dienheim Brochocki, 


France. 

4435. Improvements in apparatus for Forminc a Partiat Vacuum in 
paper-making machines, Sam Mason, jun., John Wolstenholme, and 
Samuel Spencer, Manchester. 

4489. Improvements in Mera.tic Bepsteaps and Cors, Charles Walker 
Torr, Birmingham.—20th November, 1876. 

4499. Improvements in the manufacture of Cast Street, and in the 
method of hardening the same, James Ledger, Fleet-strect, London.— 
A communication from Alexandre Jullien, Paris. 

4503. Improvements in DecoraTine Moutpixes and other ornaments 
in the relief of walls, roofs, panels, cornices, picture or mirror frames, 
and other act = Frédéric Stevens, Paris. 

4505. Imp in the ture of useful products and materials 
from Scrap and Wasre LeaTHeERr, old or worn-out leather goods, and 
other r materials, Joseph Lambert de | Montoison, Manchester. 

4507. in the e of ENVELOPES, William Henry 
Hook, ‘London. 


4509. Improvements in Armour Pcatgs, John Henry Johnson, Linooln’s- 
inn-fields, London.—A communicatiun from Marrel Brothers, Rive-de- 
Gier, France. 

4511. Improvements in Breecu-LoapIne Frre-arus, John Henry John- 
son, Linooln's-inn-fields, London.—A communication from user 


4518. An im: an t im: ts in Sarery App, for the 
ement or vemen' TUS 
triggers of small ‘arms, William Anson, Birmingbaro, oo 
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Oy faperrracts ie Sa,cacinsins ot Aeoorm Pree Wien 
LE ee ee en, ae 
; —A unication from William Fraser Garrison, 
New cg age wed aged , 1876. 


4525. Improvements in the tension of stringed 
instrumen’ at nena te marr e, Woolwich, Kent. 

4527. An im tn cv appltediie to Gas Vanven of Brae and other 
Pops, J Lace, Penarth, G' 

4531. Iny ts in neta Trucks, Carts, and other vehicles, 
Hezekiah Thomas ay gene , Hampton Wick, Middlesex. 

4533. An i ‘str ae ntl cick nat oN 





Prichard, mere 

4535. Imprevements in apparatus for ComPEnsatine the expansion an 
contraction by alteration in temperature of wires used for pon 
signals, William Braithwai te, Stratford. Essex. 

4537. I for DriLirve or Bortno Hores in 
Coal, “Rocks, and Strong, James Mawson, Eldon, Durham.—22nd 
Nov.mber, 1876. 








Inventions Protected ~~ = Months on the Deposit of 
Complete Specifications. 


4536. Improvements in the construction of Borpins, James Ledger, 

Fleet-street, London.—A communication from Messrs. Scrive-Visseur, 
—22nd November, 1876. 

4546. Improvements in RarLroap Cross-T1ies, Sydney Pitt, Sutton, 
Surrey.—A communication from Daniel Shumway ittenhall, Chicago, 
U.S.—23rd November, 1876. 

4568. Improvements in << . Compounns, Egbert Judson, San 
Francisco.—25th November, 187' 

4585. A new or improved pF of CHarcine and Drawine Gas 
Retorts, Thomas Russell, Hyde Park. London.—A communication 
from Henry Atkinson, Auckland, New Z —27th N , 1876. 

4588. Improvements in CoupLryas | or connections for tubes or ‘pipes, 
William Robert Lake, 8 London.—A communi- 
ier from Leonard Richardson, Brooklyn, New York.—27th November, 

6 








hi 





4592. y for Pravine Barwey with self-acting 
feeder and rere wd barrel Carl Pieper, Dresden, Saxony.—A communi- 
cation from Moritz Martin, Prussia. —27th November, 1876. 

4533. Improvements in apparatus for Feepinc Sream Boivers and for 
forcing water from such apparatus, Carl Pieper, Dresden. Saxony.—A 
communication from Sally Gustave Cohnfeld, Dresden, Saxony.— 27th 
November, 1876. 

4594. Improvements in the construction of WaEEts to be used on rail- 
ways, William Edward Gedge, Wellington-street, Strand, ——e 
communication from F. r, Vienna.—28th November, 187 

4597. By a yen mer veny in GeNERATING and APPLYING the ELECTRIC - an 
and in producing motive eg and in the apparatus necessary for 
carrying the same into effect, Edward Henry Cradock Monckton, 
Fineshade, Northamptonshire.—28th November, 1876. 

4608, Improvements in Harvester Brakes, ‘William Anson Wood, 
New York.—28th November, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 
7" Wasuine Macuines, Samuel Gould, Birmingham.—27th Novemba, 
87?. 


8901. Borinc Rocks, &c., William Robert Lake, Southampton-buildings, 
London.—28th November, 1873. 

3910. Urriisine Waste Hear, John Bell, jun., and Robert Bell, Wishaw, 
N.B.—29th November, 1 

8957. SHEATHING, Benjamin Lumsden Thomson, Gracechurch-street, 
London. —3rd December, 187 

= Preparine YARN, Maximilian Baerlein, Manchester.—5th D b 





1878. 

4115. Looms for Weavino, William Glover, Prestwich.—15th December, 
1878. 

3906. CanpLE Ho.tprrs, Henry Smith, Covent-garden, London.—29th 
‘ovember, 1873. 


Ni 

8935. NEEDLE — William Henry Yeomans, Astwood, Worcestar,—1st 

ber, 1873 

4002. Prore.iinc Surps, William Southwood, Penryn, and Frederick 
Charles Mathews, Penzance, Cornwall. .—5th "December, 1873. 

4064. Ferp-water Heater, Edward am Liverpool, and Stephen 
Dawson, Liverpool —10th December, 187: 

3930. QUADRANTS, John Edward ‘Beanland, Bradford.—lst December, 
1878. 


3983. Surnracine the Exterior of Cyiin s, &c., Thomas James Smith, 
Fleet-street, London.—1st December, 18 73. 
3939. Current Merers, &c., Benjamin Theophilus Moor e¢, Isleworth.— 
ona December, 1873. 
Finisutno CouT-pite Faprics James Worrall, Manchester.—3rd 
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Hall, Ray October, ae iste. 
4180. Purtryme Water, William Bo Manchester.— October, 1876. 
4201. , H : October, 1876. 
4250. TRICYCLEs, William Dublin.—3rd November, 1876. 


ANES, 
November, 1876. 
4324 reroute Brine, John Howard Worthington Biggs, Liverpool. 
ai PortLanpD CEM ent, Robert Owen White and John Bazley White, 
sis’ Scene Wine itl” aie ‘ 
HEDDING, m Mc 
4353. RoLutne, a an, John Octavius Butler a Ambrose Edmund 
Heath Buckle tler. Leeds. —10th November, 1876. 
4463. CrusHine, 7 Nathan Gold Kimberley, = St Helen's, London. 


—l 76. 
4525. Pras, William Haydon Cook, Woolwich —22nd November, 1876. 
4568, EXPLosIve Compounps, Egbert Judson, San ¥Francisco,—25th 
November, 1876. 
4585. Drawinc Gas Retorts, Thomas Russell, Cleveland-square, Hyde 
Park, London.—A communication from Henry tae building 
4588. Coup.ines, William Robert Lake, 8 , , London. 
—A communication from Leonard Richardson. 
4592. Feo erg Carl Pieper, Dresden, Saxony.—A communication 
m Moritz Ma 
4598. Feepinc Steam Borters, Carl Pieper, Dresden, Saxony.—A com: 
munication from Sally Gustave Cohnfeld.—27th November, 1876. 
4594. Wueets, William Edward Gedge, Well n-street, Strand, 
London.—A communication from F. Rédiger.— November, 1876. 


rsons an interest in o ing any one of such ——— 
should lee ees in writing of their objections to such applications 
~d — eles of the Commissioners of Patents within twenty-one days of 








List of Specifications published auig the week ending 
2nd December, 187 


650, 6d.; 723, 4d.; 888, 6d.; 889, 10d.; 999, 8d.; 1091, 6d.; tne 6d. 
1118, ’ed.; 1132, 6d. ; 1135, 6d.; 1149, 4d.; 1151, 6d; 1158, 8d.; 
1159, 6d.; 1161, 6d. ; oa 6d.; 1171, 6d.; 1173, 9d.; 1182; 4d. ; 
1184, 6d.; 1187, 6d.; 1198, 4d; 120 1, 6d.; 1226, 6d.; 1228, 6d.; 1 
1249, 6d.; 1277, 64.; 1279, 6d.; 1281, 6d.; 1302, 6d.; 1363, 8d.; 
1414, 6d.; 1766, 2d.; 1767, 2d.; 1779, 2d. ; i778, 2d.; 1780, 73 
1813, 2d.; 1816, 2d.; 1818, 2d.; 1825, 2d.; 1829, 2d.; 1832, 2d.; 1 
1834, 2d.3 1835, 2d.; 1839, 6d.; 1841, Qd.; 1843, 2d.; 1845, oa; 18 
1847, 2d.; 1848, 2d.; 1851, 2d.; 1854, 2d.; 1858, 2d.; 1860, 2d.; ise. od-; 
1862, 2d.; 1865, 4d; 1869, 2d.; 1872, 2d.; 1875, 2d.; 1878, 2d.; 1879, 2d. 
1881, 2d.; 1883, 2d.; 1885, 2d.; 1886, 2d.; 1887, 2d.; 1888, 2d; 1890, 2d} 
1898, 4d.; 1898, 2d.; 1900, "od. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
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Holborn, to Mr. H. Reader Lack, her Majesty's Patent-oflice, "Sou 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


1444 Comnrtno Woot. J. Battinson, G. Battinson, and T. Whitehead.— 
Dated 4th April, 1876. 

This relates to for bing wool of the class known > 

“Nobles comb,” in which dabbing brushes are employed for dabbin; 
pressing the wool between the pins or teeth of the combs. The obj 

this ieecoiien are to dispense with the dabbing brushes, the cost 4 

maintenance of which form a considerable item in the expense of work- 

ing such hi and to substit an inexpensive and durablé 

apparatus in lieu of Faw brushes. 

1446. Merats axp AtLoys, J. Holloway.—Dated 5th April, 1876. 

First, the novelty of the invention conalate in coking together small 
manganiferous ore coal, and bitumen, so as to produce a compound coke, 
which, when smelted, wlll yield a ferro-manganese or spiegeleisen ; —_ 
Secondly, mixing iron and other ores with pa we nc and other sub- 
stances, so as to produce a compound, which, when smelted, will yield a 
metallie pig from the constituents of the material coked. 

1447. Sream Borers, W. B. Gedge.—Dated 5th April, 1876. 

This invention relates to an improved fireplace for steam boilers with 

grate formed of one or more plates with longitudinal and conical slits or 














mote 1873. 
3996. Lock1wa ArraRatos, ig -y Tweedy, Carlisle, and Joseph impkin, 
4th D 187 
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sro. SIONALL Inc by Niant, es Edward Newton, Chancery-lane, 
London.—8rd December, 18' 73. 

8971. Tires, Ludwig Oppenh Manchester.—3rd Di ber, 1873. 

.-— LusBRicaTorRs, John — ‘Southwark, London. iis. December, 





18738. 

4051. Looms for Leiner stag ee Haseltine, Southampton-buildings, 
London.—9th December, 1 

3948. MEASURING, Edward. "Russell Morris, Hampstead, Middlesex.— 
2nd December, 1873. 

4010. TreLus, James Firth West, Reigate.—5th December, 1873. 

4039. EARTHENWARE PIPE Jornrs, Walter Halsted Cortis Stanford, West- 
minster-chambers, London. —8th Detember, 1873. 





Patents on which the Stamp Duty of £100 has been Paid 

$448. Rotary Esoine, George Bradford McFarland, New York.—29h 
November, 1869. 

3467. Kixs, Edward Ensor, jun., Woodville, near Burton-on-Trent.— 
80th November, 1869. 

8472. Sopa CryYsTALs, — Spence, Quality-court, Chancery-lane, 
London, —1st December, 1 

3665. BREECR-LOADING beao-eeet, James Smiles, Birmingham.—18th 

9. 


-a 
3496. Breakinc Harp Waste, &c., William Tatham, Rochdale.—8rd 
December, 1869. 
3507. Wixpinec Yarn, John Boyd, Glasgow.—4th December, 1869. 





Notices of Intention to Proceed with Patents. 


2957. Sortine Seep, &c., Thomas Frederick Stidolph, George Frederick 
Stidolph, Woodbridge, "and William Delf, Great Bentley.—20th July, 
1876. 

2975. Up AND-DowN Movement for Warcues, Giuseppe Zaffira, Penton- 

ville-road, London. —22nd July, 1876. 

2992. Pencit SHARPENERS, Abram Charles Herts, Bloomsbury, London.— 
A communication from John Herts. 

2997. GatHERING Root Crops, &c., John Waugh, Bradford 

2999. Peetixe Poratogs, &c., Thomas Bradford, High Holborn, London. 
—25th July, 1876. 

3008. Workinc Cut-orr Stipe VALves, Robert Hempsted and William 
Watkinson. Grantham 

3010. From Meters, William Smith, San Francisco. 

3018. Oncan Pipes, Edward Griffith’ Brewer, Chancery-lane, London.—A 
communication from Messrs. Gavioli and Company.—26'h July, 1876. 

3022. Rotter Skates, William Kaye aw Birmingham. 

3023. MovLpIne, Joseph Casstles, Bolton. 

3028. WATERPROOF Fasric, George Hirst Hebblethwaite, Huddersfield. 

3033. Burnino Noxious Gases, William Edward } Newton, Chancery-lane, 
London.—A communication from Dr. Jules Felix and Frederic Moulin. 
—25th July, 1876. 

8047. TRANSMITTING Motion, John Good, Leeds.—28th July, 1876. 

8058. PERAMBULATORS, James Newbery ‘Blamphin, Liverpool. 

3059. BaGaTELLE Boarp, Kobert Henly, Swindon.—31st July, 1876. 

3074. Dovsiine Yarns, Joseph Cordingley Rawson, B: ord. 

i ~ ee Martcues, Charles Milner and Henry Frederick Newell, 

radfor 

3076. Brewine, Robert ay oe Borough-road, London. 

3082. InpicaTors, William k, Chancery- lane, London.—A communi- 
cation from Joseph Warren Thompson. —Ilst August, 1876. 

3092. CoupLines, George Macartney, Renfrew, N.B.—2nd August, 1876. 

$128. Piumpers’ Prez Hooks, Henry Sutcliffe. and Wright Sutcliffe, 
Halifax.—5th August, 1876. 

= beg Hefford Ainley, Kirkheaton, near Huddersfield.—14th 

ugust, 1 876. 

8227. PRESSURE Gavaces, Thomas Baldwin, Manchester, and William 
Henry Bailey, Salford.—16th August, 1876 

$252. Steam Enornes, James Davies, Wednesbury. —13th August, 1876. 

— ee AppLiance, Roger Charnock Richards, —30th 

ugust, 

8677. SicNaLLinc on Ratiways, John Keighley, Ormskirk, Lancaster.-— 
20th September, 1876. 

5s parc George Anderson, Islington, London,—9th October, 

— - an Charles Anthon Bouton, King William-street, London. 


40 Wine Tare, dc., William Lloyd W Adel; London.—A com- 
munication from Jesse Fettis.—24th October 3 we 





gs, and with draught of air from a fan and steam from the boiler 
brought by the same pipe beneath the grate. 
1448. Repvcrnoc Wear tn Looms, J. Holding. —Dated 5th April, 1876. 

The reed is arranged to be raised and lowered at intervals by turning a 
screw or screws. 

1449. Drawine Tunes, 7. Rickett.—Dated 5th April, 1876. 

The invention consists in a method of drawing steel and other tubes 
with an internal taper, by drawing them through a fixed die and over a 
short tapered plug or mandril, to which motion is given as required. 
1450. CLEeantno Corron Seep. R. Davison.—Dated 5th April, 1876. 

The invention consists in the employment of a series of drums or 
barrels placed one above the other, each of which is provided with a 
central shaft, on which are arranged steel blades, Each drum or barrel 
is dtor ges whic! icate with an exhaust fan. 

1451. Removino Hamrs FROM Hines, J. Palmer.—Dated 5th April, 1876. 

According to this invention hides are soaked and then unhaired by 
using soda waste instead of lime. To accelerate this process the liquor is 
warmed to blood heat. The hides are broken down or milled, and un- 
haired when ready, but are not passed forward until thoroughly softened 
to the centre. They are afterwards passed through water, and scud, and 
cleansed by a vitriol bath. To remove the injurious effects of the vitriol, 
carbonate of magnesia, chalk, whiting, or milk is u To remove the 
dark colours of the tanning finely ground fustic ia ‘ened, 


SS eens Seinpies ror Caps, J. H. Johnson.—Dated 5th April, 
1876. 





This invention relates to the manufacture of caps used in connection 
with stationary spindles, on which bobbins are caused to revolve in 
spinning machines, and consists in making the caps of glass, so that 
they will present a-smooth surface for the yarn to bear against, will not 
attract moisture so readily as a metal surface, and will not require the 
constant cleansing which a cap of polished metal d 


1454. Crusninc Grarn AND OTMER Sunstances, W. R. Lake.—Dated 5th 
6. 





The inventor constructs such machinery with a ring shaped stone 
mounted on a horizontal shaft, and so arranged as to rotate vertically 
with one of its sides opposite to a fixed crushing piece: substances intro- 
duced between the fixed gy piece and the side of the rotating 
crushing ring will, therefore, be subjected to a crushing, bruising, or 
grinding action. 
14686. Sap i Current Speep Inpicators, C. B. Kelway.—Dated 5th 

pril, 187 

This aot consists of making one of the spindles of the log project 
into a box divided by a division, through which a Leap norred by a water- 
tight opening, one end of which lever is actuated b projections upon the 
spindle, whilst the other end makes and breaks dota communication 
between the ends of two insulated wires, the other ends of which are 
brought on board the vessel and actuate an electro-magnetic counter by 
the aid of a suitable battery. The lever is sometimes made fixed at one 
end, so as to be bent at intervals by the revolution of the spindle. ie 
times a non-conducting disc is made to revolve in the box, havin; 
metallic spring pressed against it on each side and in connection th 
the insulated wires, one or more metallic plugs being inserted in the disc 

to make communication between the springs. Sometimes the revolving 
ae actuates the lever through the intervention of a fiexible disc : 
india-rubber. A bell may be added to the arrangements described, 
weight is connected to the cable by which the log is towed, between the 
latter and the vessel. 

1456. Compino Woot, J. W. Clough.—Dated 5th April, 1876. 

The object of this is to draw off the long fibres from the inside of a 
circular comb after the usual sliver has been taken from the outside. 
For this purpose the inventor employs a comb for lashing out or 
straightening the said fibres somewhere between the princi drawing 
rollers — the “‘feed.” This comb is caused by cams or cranks suitably 

arranged to descend within the circle anc penetrate the fibres, and then 
to straighten them out towards the centre of the circle. 


1457. aa Sream Encrnes, 7. Turton and B. Latham.-—Dated 5th 
il, 18’ 


This invention relates to providing a ble steam engine for raising, 
lowering, and anes weights and bodies, and consists in combining the 
several parts of the carriage, boiler, and engine, witha mayen! arranged 
and constructed drum or drums, and in dispensing ie gearing, and 
employing a ting rod of 1 length. 

1458. Rerriceratine, C. Linde.—Dated 5th April, 1876. 
Aseetine to this invention the ne Soe ether or ammonia vapour 





through ore stuffing bo: Te under. renter poate 
i provanted by applying to such prt aon ected, 80 the parts leak 
te ciyonstns wil les into the pumps taabend to wapenr baing ot 
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them. For 
its outer surface into water in a closed chamber, the 
a eee eee oe ere ee 
a coating of ice is on its outer surface. 
1459. Foe Sionats, J. R. Wigham.—Dated 5th April, 1876. 
According invention a siren is en in a trumpet-mouthed 
orient a ace br baoealn 





instead of disc form, with the aper- 


1460. SHearine Suezp, H. W. Bentham.—Dated bth April, 1876. 

The chief object of this invention is to provide a facile means for shear- 
ing sheep, and consists in substituting manual labour or horse power for 
working the cut blades, and thus relieving the skilled operator from 
a large amount of physical exertion. 

1461. Puncutnc Macuines, J. Fielding.—Dated 5th April, 1876. 

This relates chiefly to hydraulic punching machines, and consists in 
making the cylinder movable with the main screw, for the purpose of 
bringing the preliminary pressure on to the cylinders, and for drawing 
the punch out of the hole. 


1462. Reapinc anp Mowrne Macuines, A, S. Andrews.—Dated 5th April, 
1876. 


According to this invention the cutting blades are connected to the 
knife bar of reaping and mowing machines in such manner that they 
can readily be cted and di ted from it. 

1463. Treatine Jute, C. P. Mitchell.-—Dated 5th April, 1876. 
This invention has for its object improvements in treating jute. For 
this purpose the inventor treats the jute, by preference in the state of 
arn, with hypochlorous acid (HClO), and, after washing and drying it, 
he further treats it with dilute solutions of bleaching powder (chloride ot 
lime), washing and drying the yarn after each treatment with bleach until 
the colour is discharged, when, if desired, it may be dyed by the ordinary 
process. The treatment of jute in this manner does not materially affect 
the strength of the fibre. 
1464. Feep-warer Heater, A. M. Clark.—Dated 5th April, 1876. 

The invention consists of a corrugated tube or chamber composed of 
concave discs united in pairs at the ci f and ted around 
the central opening through which the feed-water passes, surrounded by 
a steam jacket into which the exhaust steam is forced by the back pres- 
sure of the nozzle, through pipes having spoon-shaped extensions to catch 
the steam and direct it into the jacket. Also of a spiral deflecting cove 
= the axis of the corrugated tube to promote the heating of the water 
therein. 

1465. Fire-extincuisuine Apparatus, J. Hutcheson.—Dated 6th April, 
187! 


76. 

The features of novelty which constitute this invention are, First, the 
pipes and taps so arranged the presence of fire causes the taps to be 
opened and the water to be distributed by means of the fire —s: 
cord of gun-cotton or other highly inflammable material ; Secondly, the 
arrangement of valve or cock for distributing and stopping the supply of 
water when the fire is extin ed by the variations of temperature 
acting upon the sensitive metal to which the valve or cock is attached. 








alao communicate anything wish to drivers within half-a-dozen miles 
of them, oe cater ae. Se oe es a Vee cette anal tie 


automatically telegraphed to 
ize. Rouier Sxatss, J. A. Mays.—Dated 7th April, 1876, 


features of novelty of this invention consist essen chanical 


tially of mi: 
its for os son eS rollers by the horizontal 
Be movement of the foot- fob ny eee Seeman’ yy a longi- 


tudinal spring peculiarly arranged, in adapting a rollers 
setae soles at the ae the said small rollers being €n ble of being 
adjusted to press more or less against the run rollers of the skate so 
as to cause sufficient friction thereon to prevent the skate running away 
from the skater as in the case of young beginners. 
1480. Stipe Vatves, A. Strong.—Dated 7th April, 1876. 

The features of novelty of this invention consist in so arranging and 
constructing slide valves used in engines worked by steam or other 


motive power, as that they move in a circular nD the 
chest for example they are for an e worked by steam), and in 
mounting the said slides upon a cen to be 


actuated by the 
inaailant ook 





eccentric of the engine for cove! and ing 
eduction ports or no 1 “y= the cylinder of the engine at the 
ranged op! 


prone times, posite to each other, and are 

ept in contact with the inner curved surface of the steam chest, by 

a of suitable springs aided by the pressure of the steam in the steam 
est. 

sen quamene or ConcreTE BuiLpinas, A. Payne.—Dated 7th April, 


The invention consists in constructing concrete walls in an ornamental 
permanent framework, and in forming patterns and incised designs by 
movable and other dies or stamps. 


1608, Sue GuassEs AND Gos.ets, J. 7. H. Richardson.—Dated Tth.April, 
8 


This invention consists in combining the usual separate foot-making 
boards of glass makers in one iustrument self-opening for the introduc- 
tion of the soft metal and easy of manipulation by the hand of one 
workman, The boards are connected by gés and a spring or other- 
wise, 


1488. Lirrinc Liquips anp ReouiaTine Pressure or Gases, W. H. 
Bullough.—Dated 7th April, 1876. 

This invention is particularly applicable for lifting and propelling beer 
out of the barrels without the aid of oem a but it may applied for 
various other es. In applying this invention for lif and pro- 
pelling beer, th ventor cunts sone or more diaphragm valves which 
are placed on a tank provided with water and pressure gauges, and he 
uses the pressure of the water in the means to compress the air in the 
tank. In adapting this invention for regulating the p of steam, 
air, and other gases, or jfluids, he connects the dia valve to the 
pipe ns the steam or other fluid, the pressure of which is to be 





1484. Exrinovuisuine Fires, W. Bagles.—Dated 7th April, 1876. 
The invention described in this provisional s cation has reference 
to an improved construction of delivery bran pe which may be ad- 





1467. Sasu Fasteners, N. Thompson.—Dated 6th April, 1876. 

By means of this invention the two sashes may be securely fastened 
together, and, in case they should not be completely closed, the catch or 
fastener will effect the closing thereof. 

1468. Covcnes, L. Anidjah.—Dated 6th April, 1876. 

Forming seat and head-rest of two layers hinged together to be opened 
out to form bed, also receptacles in head-rest and back for pillows and 
linen, making frames telescopic. 

1469. Sroprers ror Bortes, W. H. and F. Sinnatt and T. W. Lingard.— 
‘ Dated 6th April, 1876. 

A stopper of metal or other suitable material, formed with a slot and 
fitted with india-rubber or elastic packing, is connected with the bottle 
by means of a bridle which passes through the slot, and is hinged toa 
collar fixed on the neck of the bottle, the said bridle securing the stopper 
when drawn directly over it. 

1470. Rotter Skates, J. H. Owen.—Dated 6th April, 1876. 

The features of novelty in these skates, to which the inventor gives the 
appellation of the ‘‘Cam Roller Skates,” consist, First, in the method of 
effecting the convergence of the wheel axles by means of cams fixed on 
plates attached beneath the foot-stock and operating on the axles ; and, 
Secondly, in the method of controlling the convergence and reinstating 
these axles in their normal position. is latter operation is or may be 
effected in four different mes viz.:—First, by connecting the ends of the 
axles on either side of the skate beneath the foot-stock to each pair of 
wheels by means of tie bars or lel motion rods in combination with 
cylinders containing spiral sp: , compressed by pistons in case of con- 
vergence, or vice versd. Secondly, by the employment of a single + 
cylinder placed in the centre of the skate beneath the foot-stock, and con- 
nected to the wheel axles by segments of circles or arched bars. Thirdly, 
by the use of two vertical steel springs to each axle, flattened at the upper 
ends, for securing them beneath the sole-plate. Fourthly, or by S-shaped 
springs secured to the axles and pressing on the under side of the foot- 
stock, two to each axle. The canting of the foot-stock forces the edges of 
the cams (on one side of the skate) agairst the wheel axles, and causes 
them to converge, and the other side of the foot-stock being raised allows 
that side of the axles to pass the two other cams. 

1471. Tarcets, BE. L. Morris.—Dated 6th April, 1876. 

The features of novelty in this invention are—forming upon the slabs 
of which the target is composed certain sunk or raised marks as guides 
for the position of ‘‘ circular bull’s-eyes” and annular “centres,” which 
marks are so arranged on each slab that if the slabs are placed side by side 
in any sequence the position and extent of circular bull’s-eyes and annular 
centres of any predetermined sizes is clearly and accurately indicated, and 
a different target outlined, according to the number of slabs taken. 

14'72. Scuoot States, J. Hansmann.—Dated 6th April, 1876. 

The novelty of this invention is that it is made of wood, covered with a 
er of pummice stone, linseed oil, turpentine, lampblack, French 
c , and whiting. 

1478. Breakine Stone anv Ort, R. and H. Broadbent.—Dated 6th April, 
1876. 


This invention is applicable to those machines in which a fixed and a 
movable P nad are employed, and it consists in an improved arrangement 
of parts for drawing back the movable ee after it has been forced towards 
the fixed jaw by the ordinary rocking lever or “‘ pitman,” and toggles or 
other convenient mechanism. 
1474. Sewine Macuive Suutties, J. M. N. Rimington.—Dated 6th April, 

876. 

This invention consists in placing a strip of metal along one side of the 
hollow of the shuttle, so as to form a spring, and between which and the 
shuttle the thread passes. 

1475. Tune Currer, @. Wyatt and 7. Purvis.—Dated 6th April, 1876. 

The novelty of this invention consists of an invention made to revolve 
in the end of a tube carrying fixed cutter arranged at right angles with a 
revolving mandril and grooved head by means of star-wheel and worm, so 
as to cut off tubes fixed in steam boilers and other purposes, 

1476. Textite Leatuer, J. G. Tongue.—Dated 6th April, 1876. 

This invention relates to a new or improved process of manufacturing 

imitation or artificial leather, ‘textile leather,” and in the application 


ag ly used for distributing water for us purposes, it is con- 
structed with a double acting valve in such a manner as to enable the 

rson using it to control tle delivery of water or other liquid which may 

deliv in a column or in the form of spray without changing the 

nozzle, or the delivery,may be altogether,stepped by the person using the 
delivery branch pipe without its necessary for that purpose to 
turn the water off at the hydrant or engine. 
1486. Treatment or Yarns, FB. Yeo.—Dated 7th A 

Boiling yarn in a mixture of grease, black lead, 
twisting same in strands round a central strand. 
1487. Fire Licuters, C. B. Taylor.—D¢ ted 7th April, 1876. . 

The invention relates to the application of suitable igni 
tion to fire lighters, so that they may be readily ignited by rub 
on @ pre} 


il, 1876. 
rench chalk, and ore ; 


c mposi- 
¢ thom 
surface. 


— a AND MANG@UVRING VESSELS, G. Stavers.—Dated 7th 
prit, 1876. 

The invention relates to what are termed fish fin rudders used as 
auxiliaries to or in lieu of the ordinary rudder, and the provisional speci- 
fication describes improved gear or machinery for working such rudders, 
1490. Guoves, 7. Bevington.—Dated 7th April, 1876. 

This consists in so arranging the sides and the top of the slit of a glove 
that a spring can be secured within the turnover or overlap or within 
the sides and top, and a separate strip of material sewed or otherwise 
secured upon the inner or the outer face of the palm and wrist portion. 
1491. Boots anv SHogs, W. Morgan.—Dated 7th April, 1876. 

This invention consists in forming heels of boots and shoes of vulcanised 
india-rubber, and in the mode of fastening the same to the boots or 
shoes. 

1498. Rotter Skates, F. G. Brewer.—Dated 7th April, 1876. 

Means foradjusting skates to wearers having feet of different size. 
Ball joint action for causing inclination or wobble to foot-plate, and 
means for lubrication and regulating the pressure of the springs are 
described, 

1494. Rotier Skates, A. Martin.—Dated 8th April, 1876. 

The forward rollers of the skate are movable and eccentric, working 
together by means of toothed wheels or a connecting-rod, permitting 
m ts in any direction at will. A brake is attached to the skate 
which, by — on the heel, stops the progress of the skater. This 
brake can be applied to any skate. 

1495. Lowerine Suips’ Boats, 7, M. Gisborne.—Dated 8th April, 1876. 

According to this invention ships’ boats are raised and lowered by 
means of a wheel and axle mounted upon the davits by means of 
swivelling bearings, so that the davits are free to slew round in the 
ordinary manner. The wheel is rotated either by a rope coiled round it 
or by an endless rope or chain, and the boat is suspended from the axle 
by ropes either connected at one end to the boat and at the other end to 
the axle, or hanging in loops, one end only of which is wound up on the 
axle, and which carries asheave connected tothe boat. Ora “ differential 
wheel and axle” may be used. 

1496. Rotier Skates, R. A. Roberts.—Dated'8th April, 1876. 

Procuring a curved course for roller skates by means of an elastic or 
non-elastic bush to the rollers, placing rollers on separate axles, an axle 
to each roller. 

1498. Treatment or Leatuer, W. L. Jackson.-—Dated 8th April, 1876. 

Blowing cold air on “stuffed” leather immediately after it been 
treated either into open or closed vessel, or into the ange 3 apparatus 
itself, thus causing the stuffing to congeal or set. Ice or other cooling 
medium may be used. 


=, Manvracture or Gas, K. M‘Leay P. Louttit.—Dated 8th April, 
18 





This invention relates to the manufacture of gas for heating and 
lighting purposes from ordinary steam, -air, or vapour, by a cular 
combination of non-superheated steam or air, or both, and of her spirit 
with gases generated by the passage of superheated steam, air, or vapour 
through retorts. 

1500. AncLe anv Bar Iron, W. H. Carmont.—Dated 8th April, 1876. 

This invention consists in piling scrap iron, instead of puddled iron, 





thereof to various useful purposes. The base or body of the Pp 
constituting the new facture is posed of cotton or cotton waste 
(according to the quality of textile leather to be produced), or of any other 
textile material which can be carded and used as cotton, also wool or any 
kind of animal hair which can be felted into sheets of wadding or carded 
felt uniform. The sheets are placed on a table of polished metal plates, 
having a false bottom, and heated by steam; the sheets of wadding or 
felt are impregnated with animal glue or size, made of a concentrated 
decoction of rabbit, hare, cat, or dog skins deprived of hair, waste of skins 
or green leather, ge and membranes of all kinds of animals, which have 
first been well cleansed and then cut into narrow strips. When the 
decoction is well clarified and of sufficient substance, and made hot, the 
colouring matter which is to be given to the leather is added, with a 
slight addition of glycerine, which varies according to the suppleness and 
pers ye uired, The sheets of wadding or felt, after being well satu- 
rated with the decoction, rollers are passed over the surface in order to 
make the sheets of an uniform thickness, which are left until the watery 
part is completely evaporated. This improved textile leather can be used 
in place of natural leather, and may be employed in particular for cover- 
ing tables, chairs, sofas, travelling bays, lining of hats, caskets, \ 
harness, military equipments, slippers, bookbinding, and many other 
uses to which it may be applicable. 

1477. Suprportine Skates, A. Wallington.—Dated 7th April, 1876. 

This invention consists of either a circular or straight line or way sus- 
pended by means of a rod, thereby providing guide rails for blocks or 
runners, which are —— on the said rails and can travel on the said 
rails as required, the skater being supported vertically by holding a rope 
or ropes fixed to one of the said blocks or runners, without having his 
horizontal progress interfered with. 


ay? aeamet Stanas, J. W. Wood and W. H. Shakespear —Dated 7th 
pre, . 

This specification describes a system of electric signalling by which the 
drivers of trains on the same line of rail can communicate to each other 


while going at full speed, or with the signal stations. The signalmen can 








on or between worn rails, and then rolling the whole to the section 
he. _ By this means a tougher iron is produced and at iderabl 
ess . 


1501. Warerrroor Packina, C. Moseley.—Dated 8th April, 1876. 

This invention consists in rendering paper, or woven or felted fabrics, 
or paper combined with woven and felted fabrics, or two or more thick- 
nesses of paper waterproof, by coating the paper or woven or felted 
fabrics, or a combination thereof with india-rubber, and then subjecting 
the same to the ordinary vulcanising process, 

150%. Conrinine InrLaAMMABLE O1L, C. Moseley.—Dated 8th April, 1876. 

The object of this invention is to confine within certain limits, the flames 
of inflammable vapours or oils when they become ignited by accident. 
The invention consists in placing screens of wire gauze or perforated 
sheet metal in the flues, passages, pipes, or vessels through which 
a — vapours or oils circulate, or in which they are con- 
1508. Srinnino Woot, J. Hollingworth.—Dated 8th April, 1876. 

Two rovings from the condenser are twisted and spun together in the 
mule or spinning frame. 


an Steam Packina, 7, R. Shaw and J. Baxter.—Dated 8th April, 
1876. 


The inventors weave hemp or fibrous packing into thick bands, and 
cut these down the centre so as to obtain a brush-like packing, which is 
placed in position with the cut ends of yarn in contact with the piston rod 
or other part to be packed, 


1505. Treating Horns anv Hoors, D. Stewart.—Dated 8th April, 
1876. 





The features of novelty which constitute this invention are, treating 
horns and hoofs with heated air in chambers or laths, and with or with- 
out a non-conducting powdered substance in the manner set forth. 
1506. Sprinos, W. H. Andrew.—Dated 8th April, 1876. 

This invention relates to the construction and manufacture of springs 


to be employed as bearing, and draw springs for railway carriages, 
wagons, and other similar purposes, and consists chiefly in the combina- 





at a, 4 





tion with laminated springs of the usual , or of an impr 
construction, of a spiral spring of a peculiar and novel arrangement or 


1507. Rotter Skates, W. Amron.—Dated 8th April, 1876. 

The im; ae van o> tes ante, Ned Grp wanted Bale Stead by 
constructing the same with two roliers to each skate, one in front an 
the other behind, and underneath the platform for the foot. The rollers 
are free to turn on rods or spindles which extend from side to side of the 


skate, and pass through slots in the framing thereof ; these dies are 
held to one end of the slot by means of a strong elastic band or other 
form so that, when any ehange of "direction takes place, one 


end of the spindle moves forward or backward, as the case may be, 
the slot, thus causing the axis of each roller, for the pu of pA 
the direction of the skate, to turn about a centre or f m form: 
either end of such spindle or axis. 


aan vate AND WInDows, G@. Ritchie and J. Hawkins.—Dated 8th April, 


This invention consists in applying a sliding Be or pieces to one or 
more of the edges of a door or wirdow, in such manner that they aro 
retained within such edges by springs or weights when the door or 
window is opened, but are protruded so as to the surface of the © 
door or window when the latter is closed, and thus to exclude air, dust, 
or water. A bolt may be added. 
1509. Raitway WHEE s, J. R. Banks.—Dated 8th April, 1876. 
This invention relates to disc wheels, and the provisional 
describes the construction of the wheel centre of two discs, of which the 
outer one is movable at pleasure, without disturbing the fastenings or 
relation of the inner one with the boss or hub; and an arrangement 
for locking the outer disc with the boss. Also fastening the outer disc 
to the boss by a confining ring or collar. 


eos eee Sarety Lamps, J, D. Shakespear.—Dated 10th April, 


in. 
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by 
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First, combustion chamber of conical form and of glass, mica, or talc, 
or of wire gauze ; Secondly, oil box wholly or partly of porcelain or stone- 
ware; Thirdly, conical wire gauze cap; Fourthly, hollow tubes open at 
the ends as mpl Fifthly, flat wick and holder with small tubes 
attached; Sixthly, reflectors; Seventhly, a mixed oil; Kighthly, trim- 
ming from side of lamp. 

1511. Sream Pires Anp Couptinas, 7. Mitchell.—Dated 10th April, 1876. 

The features of novelty constituting this invention, consist in, First, 
its lightness compared with cast iron and its consequent cheapness in 
making and fixing, and from its thinness in metal it will throw off a 
greater amount of heat than cast pipes. Secondly and last, but not leasi, 
there is no danger of bursting or of ked pipes, and less diameter of 
pipes will give off more heat with much less steam. 

1512. Boxr Fasteninas, 7’, Beall.—Dated 10th April, 1876. 

Causing to be cut in the side guides of ordinary bolt fastenings, recesse3 
corresponding in shape and size to the lever or handle actuating such 
bolt for the purpose of more effectually locking and keeping it fh the 
desired position. 

1518. Hearina Liquors anp So.vtions, J. Cammack and A. Walker.— 
—Dated 10th April, 1876. 

This invention consists in the use and application for the purposes of 
the invention of the continuous, or nearly continuous, process, and the 
revolving rece} le described in the provisional specification filed by the 
inventors on the 3rd of March of this year, No. 9u3. 

1514. Harts, J. Wood.—Dated 10th April, 1876. 

The object of this invention is to make a hat adjustable in size and 
form, and, at the same time, to secure perfect ventilation. 

1515. Reoisterine Number or Passenaers, S. Cronbach.—Dated 10th 
April, 1876.. 

Turnstile turning in one direction only, its spindle carries a loose disc 
three-fourths of a circle ; it has also four projections which actuate a 
counter for each quarter turn, both at the entry and exit of each person. 
Counter for varying fares is described. 


1516. Looms, 4. Lord.—Dated 10th April, \876. 
The improvements relate to dobbies or modified jacquards, in the 





manufacture of bordered fabrics. The object being to effect a saving in 
the cards, chains, and so forth, used for forming the patterns, by causing 
the same to remain at rest except for the purpose of weaving that portion 
of the border extending across the piece. This is effected by means of a 
disc, tappet, or other substitute therefor being affixed to suitable forms 
of dobby or modified jacquard, which disc, tappet, or substitute therefor, 
is so formed, and has such a continuous or intermittent motion commu- 
nicated to it as shall cause it to actuate a lever for the purpose of raising 
or depressing the pawl used for driving the :atchet of the cylinder or 
barrel of the dobby or modified jacquard, so as to take such pawl cut of 
gear during the time in which the ordinary weaving takes place, and 
y the contrary action, allowing the pawl to take into t, for the pur- 
of weaving the border as desired, whether such dobby or modified 
jacquard is intended to actuate the treading of the yarn, or the change of 
the shuttle, or both of them combined. 
1518. Looms, W. Markland.—Dated 10th April, 1876. 

The tension ropes on the warp beam are each attached by one end to a 
spiral spring, and by the other end to a balance-weight, and the balance- 
weights are raised as the weaving proceeds, so as to lessen the pull of the 
springs. 

1519. Pu.verisine Ores, H. B. Newton.—Dated 10th April, 1876. 

This invention relates to means by which ores containing gold or silver 
ina free state can be either pulverised without amalgamation, can be 
amalgamated after previous pulverisation, or be, at the same time and by 
one operation, both pulverised and amalgamated. 

1520. Gas Enaines, F. Wirth.—Dated 10th April, 1876, 

This invention relates to engines for obtaining motive power from the 
explosive combustion of gas and air without noise, at a slight cost, and 
which are simple of construction and capable of easy repair. 

1521. Expanpine Borer Tuses, W. R. Lake,—Dated 10th April, 1876. 

The object of this invention is to supply asimple tool for quickly 
upsetting, expanding, or caulking the ends of boiler tubes, and more 


especially locomotive boiler tubes, which may become loose and leak 
while in use. Leaking tubes can thus be caulked while the locomotive is 
running and without disturbing the fire. 

1522. Trave.iine Baas, H. Simpson.—Dated 10th April, 1876. 

The features of novelty in this, which relates to a former invention for 
which the inventor received provisional protection on the 1°th day of 
January, 1876, consists in the — of hook bolts as a substitute 
for the studs or buttons and slots described in his former provisional 

pecification, either adapted to the hinged or jointed side of the frame- 
work or toarigid framework as described in his present provisional 
specification. 

1528. Sewine Macuives, D. Hanna.—Dated 10th April, 1876. 

First, the substitution of cted or attached levers instead of bevel 
gearing and cams formerly used in the machines patented by Daniel 
Hanna in Nos. 2593, a.p. 1870, and 687, a.p. 1872, for the production of 
veining, or hemstitch, or other work. bpamen. the invention of a 
simpler method by | ig tanta levers acted upon by the cam originally 
— 5 affixed upon the countershaft ; and, Lastly, the introduction of a 
—_ swivel in the end of the needle arm or lever next to the needle 
slide. 


1524. Avromatic ReTarpine Raitway Trains, W. R. Lake,—Dated 10th 








A , 1876. 

The’ object of this invention is the automatic stopping of a railway 
train in motion by the direct action of its brakes and the automatic 
shutting off of the steam from the cylinders of the engine without any 
action on the part of the officials in charge of the train. 

1525. Trianouss, F. C. Penrose.—Dated 10th April, 1876. 

The ey nigh se relates to an apparatus for determining spherical 

triangles by mechanical means without calculation. 


1526. Hor Water Borers, J. W. Coulthard.—Dated 11th Apri!, 1876. 
According to this invention the waste heat, gases, and. products of 
combustion before leaving the boiler are caused to pass once, or morethan 
once, through the colder portion of the water, videlicet, that of 
the water which has just entered the boiler by the return pipe, the heated 
water leaving the boiler at a point immediately over that at which the 
heat from the furnace concentrates, that is to say, at the back end of the 
crown of the furnace. 
1527. Buast Pire ror Esoines, J. Steel and J. M‘Innes,—Dated llth 
April, 1876. : 
The featurea of novelty which constitute this invention are, First, the 


annular exit or d orifice, as described ; mdly, the central 
phenom discharge orifice with one or more induction shields, as 
escril 


1528. Rivas anv Braceets, W. H. Alford.—Dated 11th April, 1876. 

The invention consists in applying to the ring, bracelet, or other 
article an interior semicircular strip or band of metal or other material 
provided with a projecting side piece on each side, so that they grasp the 
under part of the ring or bracelet while the arms of the protector bear 

inst the ye od or wrist of the wearer, and thus ensure perfect fitting 

£2 article otherwise too large. 
1529. Scarr Rinas, J. C. W. Jefferys.—Dated 11th April, 1876. 

A spring, of arch form, or con two or more arches, lying within 
9 cones sons. Sue Soe peepee of keeping the said scarf rg Sone part of 
the scarf upon whic! wearer may wish to place it, which advantage 
is accompanied with the additional one of not injuring the scarf. 
1580. Warer-ruse Borer, W. .—Dated 11th April, 1876. 

This invention consists of a peculiar construction of boiler and manner 


in which the water tubes are arranged to take the water from the coolest 
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possible amount of first horizontally, then vertically, from the 
iurnace side to the tube plate and upper water space, and from the 


point to the inside in to cutters a middle cu' 

the shape of a mortise chisel for the of cutting double tenons, 
insertion of iknesses between the cut! 

and the block to which they are fixed, for the purpose 

length of w ‘or or ten 


21532. Raismnc Water, G. Scratton.—Dated 11th April, 1876. 

This invention consists in the use of a horizontal windmill, as a primary 
motive power, in combination with pumping — by means of 
which water is raised from a lower to a higher level. 


1533. Ro.vers ror Castors anp Skates, J. Watkins.—Dated 11th April, 
6 


1876. 

The inventor makes a socket the interior of which is divided by an 
annular disc bearing, the upper part of which is made to fit and slide 
easily on the ends of furniture legs or other articles to which roller 
castors are applicable. . 

1534. Srorrer ror Borries, N. Fritzner.— Dated 11th April, 1876. 

Britannia metal cap ; the shank of a gutta-percha stopper passes through 
it and is fastened thereto by a wire, forming a double lever jointed to a 
wire staple which is attached to an open steel ring sprung on to bottle 
neck. A capsule button may be placed over the stopper and hold the 
staple. 

1535. Srirroons, W. R. Lake.—Dated 11th April, 1876. 

This invention relation to self-righting spitt or cuspad: , and 
it consists in the novel construction and arrangement of the parts thereo 
in such a manner as to cause the centre of gravity to coincide, or very 
nearly so, with the plane of the cusp or salient angle of the body. 

1536. Rowuer Skates, X. B. Sanson.—Dated 11th April, 1876. 

The inventor uses two pairs of wheels mounted on axles fitted in 
brackets which have vertical pins or pivots fitted to turn or swivel in 
bearing plates secured to the foot-stock at or near the toe and heel of the 
same. Phese swivelling brackets are connected to each other by a spring. 
1538. Arr Brakes, J. A Johnson.—Dated 11th April, 1876. 

This invention relates more particularly to the pistons and cylinders of 
air brakes, and to ejectors to be usea for exhausting the air from such 
cylinders, which ejectors are also applicable to other similar purposes. 


1539. Srark Arnesters, P. Clark.—Dated 11th April, 1876. 

This invention relates to improvements in spark arresters for locomotive 
and high-pressure engines, and consists in providing a curved smoke 
chimney with two screens at or near its upper end, in bination with 





1552. Inp1a-Rosser Types on Stamps, J. Fleming.—Dated 12th April, 
1876. 


This invention consists in forming holes longitudinally through the 
rows of letters, and at the time the types are being formed in 

ieaetn cs Bevan, bs Tak Ae Se Nee on these sheets, they 
may be on to wires passing through the 





yy having transverse strips projecting up at the 

) sides of the moulds with one or more intermediately, all with holes 
them, so that when the india-rubber was placed over the wires 

| and p! in the moulds to form the type, it would be pressed round 


it is cut into strips, each containing a wire within it, which would then 

be removed, and the letters cut or separated and distributed into the 

fount ready for being threaded on to wires for use, 

15583. Preraration or Fisrous Susstances, J. Barbour.—Dated 12th 
April, 1876. 

These improvements relate specially to an arrang t of hi 
fur which letters patent were granted to the present inventor October Ist, 
1875, No. 3422, and consist in the use of bars with plain or serrated edges 
in p of pins or gills, on the first or retaining sheets, which take the 
material from the feeding rollers, and hold it so as it passes to the final 
— which hackle and draw the fibre by pins intersecting each 
other. 





1554. Mareriats ror Buripine Purposes, W. Swale, B. Crickmay, and 
W. T. Farthing.—Dated 12th April, 1876. 

This invention consists in combining clinkers, slags, cinders, culur, or 
coke with Portland or other cement, or with blue bias lime, or a mixture 
thereof with the cement and water, the compound being then moulded 
as may be desired for building purposes, or used for pavements or floor- 
ing. For the formation of skating rinks, pulverised coke alone is mixed 
with the cement or blue lias lime, or a mixture thereof, and water. 
1555. Brxpine Saeayes, W. R. Lake.—Dated 12th April, 1876. 

This invention relates to novel devices for binding sheaves of wheat 
and other grain. These devices consist of a peculiarly constructed tie- 
—_ of wvod provided with cords or strings. For binding a sheaf the 

ree end of the cord is d around the sheaf, and then fastened to the 
tie piece by the means hereinafter described. 
1557. Maoweto-Ececrric Macuines, W. R. Lake.—Dated 12th April, 
1876. 





The said invention relates to magneto-electric hi which employ 
two sets of electro-magnets, and two revolving armatures, and which have 
a bridge or connecting plate, so arranged and connected to said magnets 
as to constitute the neutral magnetic point in both sets. 

1558. Mortive-power Enoines AnD Stipe Vatves, NW. P. Burgh.—Dated 
12th April, 1876. 

The chief features of novelty in this invention are, First, the construc- 

tion of engines with cylinders so arranged that an annular s is formed 





two return pipes or conductors for sparks and cinders, the mouth of the 
first return pipe is located at the rear of the chimney and a little below 
the first screen; this return pipe leads to the furnace and serves to con- 
vey the larger sparks and cinders, that are capable of being utilised as 
fuel, back again to the furnace to be there consumed; the second return 
vipe is also located at the rear of the chimney, and enters the latter 
tween the first and second screens, and serves for the purpose of con- 
voying the fine particles of sparks and cinders that are incapable of being 
again used as fuel, and which have passed through the first screen, to the 
sand box (in the case of locomotives) or any other suitable receptacle, or 
to be delivered on the track as may be desired. 
1540. Syirrine orn Combine Fisres, J. McKean and J. McGrath.—Dated 
llth April, 1876. 

The improved machinery which is employed for snipping or combing 
the ends of certain fibres, such as jute and hemp, consists of a revolving 
cylinder upon which are pins, which operate upon the streaks of fibres as 

ey are brought forward and over the surface of tbe cylinder by 
means of a series of holders which revolve upon a common centre, and 
also rotate upon their own axis individually during the snipping or comb- 
ing process. 


1541. Reviviryine Animat Caarcoat, H. EB. Newton.—Dated 11th April, 


1876. 

Instead of the usual calcining operation, the charcoal is obtained by 
mixing it with a lye of potash, soda, or ammonia, and heating it by steam 
in a closed vessel consisting of two cylinders placed concentrically and 
mounted on an axis and capable of rotating thereon, and provided with 
suitable openings and cocks. 

1542. Pires, B. J. B. Mills.—Dated 11th April, 1876. 

The invention consists in forming a pipe with a trough extending within 
the stem, and to which the mouthpiece is attached; this trough may be 
turned until it comes opposite toa slot in said stem, when it is desired 
to remove the matter collected in such trough. 


1543. Boots anv Suoes, B. J. B. Mills.— Dated 11th April, 1876. 

The invention consists in providing a boot or shoe with one or more 
springs, constructed and applied in such a manner as to encircle the 
ankle or instep so as to hold the laps together. 


1544. Axes anp Snarts, M. J. Roberts.—Dated 11th April, 1876. 

This provisional specification describes fitting within the box of lubri- 
cant in which the journal of the axle or shaft revolves a sleeve, running 
on or in a bearing and passing through an aperture in the side of the box. 
The journal is received within this sleeve, and is sometimes free to°move 
therein endwise, vertically, or laterally, but the axle cannot revolve 
without the sleeve. In combination with such sleeve an axle box is used, 
which is air-tight, except where the sleeve passes throughit. The lubricant 
does not come in contact with the journal or axle, and is, therefore, not 
subjected to the effecis of its motion; except the rotary motion, and it is 
therefore not liable to escape through the aperture by which the sleeve 
enters the box. Water or other liquid lubricant can thus be employed, 
and the sleeve immersed therein. Sometimes a solid shaft is substituted 
for the sleeve, the axle or journal fitting such shaft outside the box. The 
provisional specification also describes a radially grooved disc on the 
sleeve or solid shaft within the box to obstruct the escape of the liquid 
from the box around the sleeve or shaft. The provisional specification 
further describes fixing a flexible material both to the reservoir and the 
journal or other moving part, to confine the lubricant in cases where the 
moving part vibrates or reciprocates. Also attaching to the metal journal 
or bearing another metal which is electro-positive, for the purpose of 
preventing oxidation or rust. Also adding glycerine to the water or 
iubricant to prevent it freezing. Also a stop to prevent the axle leaving 
the sleeve or acting injuriously upon it. 


1545. Securine Doors, EB. Lowe.—Dated 11th April, 1876. 

The object of this invention is to make fast a catch or tongue on a 
screw or spindle, to fasten cupboard or other doors by means of two nuts, 
one on each side of the said catch or tongue; either of the nuts being 
screwed or turned will make the catch or tongue quite secure on the 
screws or spindles, for which reason the inventor calls it the lock-nut 
cupboard-turn. 

1647. Cocks anp Vatves, W. L. Wildy.—Dated 11th April, 1876. 

The object of this invention is to secure an ec ical tion, or 
to control the passage of gas or other fluid, of which sometimes a full and 
sometimes a partial supply is required, by insuring that when a partial 
supply only is required it shall be of a certain uniform amount; and the 
invention consists in providing a circumferential groove or in 
the rotating plug or valve, which groove communicates with the principal 
orifice or passage of the plug, and forms a by-pass for the fluid when the 
main passage is turned off. 

1548. SounpING AND ALARM APPARATUS FOR Vessets, A. M. Clark.— 
Dated 11th April, 1876. 

The invention consists principally of a sinker, suspended from a sound- 
ing line, which passes over a registering apparatus and is counterweighted 
to register the depth of the water as soon as the sinker strikes 
the bottom. Also in the combination with the above of an alarm 
mechanism whereby timely notice is given to persons on board the 
vessel of the approach of the same to shallow water. 

1549. Rorary Enarnes, Sir A. Cotton.—Dated 12th April, 1876. 

A metal shaft, hollow at one end and tapering at the other, supported 
on,two uprights, and having an endless screw, beneath which is a worm 
w ec] therein, and furnished with two or more hollow arms, 
having holes at their extremities (which are tapering); the hollow end of 
shaft is connected with the main steam pipe of boiler, and is furnished 
with stuffing-box and packing and provided with an escape valve. A 
drum and driving band is attached to such worm wheel. 
we te AND APPLYING Motive Power, J. A. G. Rost.—Dated 12th 

This invention relates to an improved mode of obtaining and applying 
motive power for dri or propelling locomotive engines, tramway cars, 
travelling cranes, and other travelling machines and vehicles, and consists 
in the use of an air or gasa lator or lators for working the 
engine or machine through the medium of water or other incompressible 
fluid, such accumulator or accumulators being carried on the moving car- 
riage, or on a tender connected with the same. 


1551. Lowrrine Boats, W. F. Adams.—Dated 12th April, 1876. 

A U-shaped hook pivoting within a forked frame, and kept in its 
position by a bar or pin which goes across the forked irame and between 
the two prongs of the U, the bar being at one end attached by a hinge to 
one of the forks of the frame, and at the other being kept in position by 
any suitable catch. 













¢ frame cylinder and the main cylinder for the initial steam, 

fae, or fluid to work in expansion, and afterwards to exert itself in the 
ull area of the piston’s diameter. Secondly, the arrangement of the 
valves, which are in all cases circular and equilibrium, and of their ports 

both for expansion and single valves. 

1559. Prevention or Fraup, W. 2. Lake.—Dated 12th April, 1876. 

The inventor } garner a stamp or other monetary paper with a pro- 
tector or guarded printed surface consisting of the sheet proper, forming 
one portion of said surface, and a protecting piece of film forming 
another portion of said surface, integral with that of the surface of the 
sheet proper, the protecting piece or film being affixed to the sheet in 
such a manner that it will be indicatively injured or destroyed partly or 
entirely by attempts to remove the cancellation marks, or alter the 
character of the stamp or paper. ' 

1560. Treatinc TexTILe AND oTHER Mareriats, W. 2. Lake.—Dated 
12th April, 1876. 

The invention relates to the charging or impregnating of timber, 
animal and vegetable fibre, and textile fabrics, such as sails, cordage 
cloths, hose pipe, and with antiseptic salt. consisting of sulphate of 
copper and chloride of barium, or muriate of barytes, or their equivalent; 
also to the apparatus or mechanism employed in connection with the 
said process for treating ship timber piles and the like. 

1561. Srkaicurenina or Benpino Suarrine, &c., W. R. Lake.—Dated 
12th April, 1876. 

This invention relates to a bed of tubular form, and open at the top for 
readily admitting the article to be straightened or bent; also to making 
the bearing or supporting blocks longitudinally adjustable; also to 
bracings for the open top of the bed occupied by a screw; ulso to a brace 
for strengthening the bed at points; also toa bed having a screw which 
may work as a common screw or as a compound screw for exerting greater 
power, and which acts with nicety and ease on the article to be operated 
upon; also to the combination of various parts forming an improved 
apparatus for the purpose of straightening and bending. 

1562. Rotter Skates, G. Keel and W. Pringle.—Dated 13th April, 1876. 

The novelty of this invention in roller skates consists in the directing of 
the wheels by the action of the pendent or pendents herein described or 
their equivalents. 

1563. Locomotive Enoines, W. M. Brown.—Dated 13th April, 1876. 

This invention consists in providing locomotives with means of lateral 
direction by steam or hand mechanism ; ir arranging the parts for trans- 
mitting rotary motion from one axle to the other whilst allowing them 
to be brought closer or to change their angular position to each other, 
and in interposing in the connecting rod a pad of india-rubber or elastic 
substance. ; 

1564. Sewine Macuines, H. B. Goodyear.---Dated 13th April, 1876. 

This invention reiates to that class of boot and shoe sewing machines in 
which a circularly curved needle is used, and which are designed to sew 
in seams or welts in welted boots or shoes, and also for sewing what are 
known as “turns,” and it consists, First, in the use of an awl or piercing 
instrument to penetrate the sole transversely to the path of the awl or 
needle, so as to pin the sole in its place and hold the ‘‘ between sub- 
stance” of the sole firmly while the needle is piercing the work and 
tightening the stitch. Secondly, in the combination with an awl and 
needle of a third piercing device operating transversely to the others, and 
near the path of the same, to prevent the stitch from pulling through or 
breaking out, and to keep the seam in its place. Thirdly, in giving to the 
welt guide a positive motion away from the shoe intermittently between 

stitch. Fourthly, in so regulating the said motion of the welt guide 
that it shall move away from the shoe a uniform distance irrespective of 
variations in the thickness of the upper. Fifthly, of an arrangement of 
locking devices for locking and releasing the back or edge and welt 
gauges. Sixthly, of an arrangement for regulating the length of the loop 
according to the thickness of the work to be sown. Seventhly, in combi- 
nation with a circular awl and needle mounting the edge or welt guide 
upon a slide moving to and from the work at a suitable angle with 
reference to the last instead of concentrically with the needle. Eighthly, 
in mounting the awl in such a manner that it will have an independent 
oscillating or tipping motion. 
1565. Rotver Skates, A. Underhill.—Dated 13th April, 1876. 

The inventor constructs a skate having only two rollers for straight 
skating, one roller being in front of the other, and both under the stock 
of the skate. The back roller is carried upon an axle revolving in fixed 
bearings or revolves upon a fixed axle. The front roller is carried in a 
frame which is connected to the stock of the skate by means of a swivel 
over the centre of the roller. An arm from the frame extends backwards 
under the stock, and is connected to a spring or springs arranged ina 
convenient manner for keeping the front roller in position for straight 
skating when the foot is upright. The front axle extends for some 
distance on each side of the front roller, and is provided at each end with 
a roller less in diameter than the front roller. The front and two smaller 
rollers are made fast to or form part of the front axle, and the axle turns 
freely in bearings which form part of the frame. The front roller and 
smaller rollers may be made in one piece, in which case they need not be 
fixed to the axle, but may rotate thereupon. When one of the smaller 
rollers is brought into contact with the skating floor, by the canting of 
the foot a curve will be described, the sharpness thereof depending on the 
relative diameters of the front and smaller rollers and on the distance 
between them. When the smaller roller is raised from the floor, as the 
foot returns to an upright position the front roller is pulled back by the 
sp or springs into position for straight skating. India-rubber tires 
may used for the small rollers to make the sharpness of the curve 
depend in some measure on the side pressure of the foot. To increase the 
sharpness ef the curve the back roller may be carried in a swivel frame 
= arm projecting forwards having a spring connecting it with the 

ront arm. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

INDISPOSITION to buy marks the iron trade exchanges of this 
part of England. Upon every hand there is a manifest wish to 
keep purchases within narrowest limits till Christmas stock-taking 
isover. This is seen in respect alike. of first-class, and medium, 
and inferior finished iron ; but more so in respect of the two latter 
than the former. In best iron a few firms will have enough 
to keep on their bar mills full time to the close of the year; but 








than rare instances. : ‘ 

The very general desire to restrict operations is illustrated in the 
fact that ironmasters’ customers who sometime ago orders, 
are compelled to withold the sending in of specifi Former 
supplies have filled up their warehouses, and retail sales slackening, 
to specify further at present would entail serious loss. This con- 
dition of things is seen conspicuously in some branches of the sheet 
trade. For good medium iron of this class the subsidence in 
demand is very conspicuous. Of this an immediate result is plenty 
of competition, which is prejudicially affecting quotations, No 
difficulty would have been experienced y: y—Thursday—in 
Birmingham in getting singles at £8 10s, per ton. Yet there are 
firms who still decline to trade at that figure. 

The plate mills are, as a whole, even worse off than the sheet 
mills, notwithstanding the booking recently of one or two good 
orders. Platemakers from all the localities in this district com- 
plain of the prices which consumers are offering. Good boiler 
plates ean be sold without difficulty, but they can be sold only at 
ruinous prices. Upon such terms there are always men ready to 
buy such products of the mills and forges of South Staffordshire. 
The terms which they now offer for Staffordshire boiler plates, 
delivered in Manchester, are a good 20s. per ton under the money 
which makers would alone accept for boiler plates delivered in 
Birmingham. “Such offers,” the makers say, ‘‘simply stop 
negotiation.” : i 

It has, nevertheless, been a long time since it was possible to 
buy good Staffordshire iron at the low prices which will now be 
accepted ; and up to a few weeks back it has been almost without 
precedent in the history of the trade that the rates at which sales 
were being booked showed a difference of £2 10s. between the 
maximum and the minimum quotations of Staffordshire bars. 

How it is possible to accept such low prices and live isa problem 
to nota few. For some time past pig iron makers, who are also pig 
iron users, have found it cheaper to buy and use foreign pigs tl 
to make their own. The low prices which some finished iron 
makers are now accepting is leading to a somewhat similar pro- 
ceeding by people who are at once consumers and makers of 
finished iron. I have information of one such concern having 
given its ironworkers notice to leave, intending to buy and not 
make iron so long as the terms of some producers are so low as 
they are at the present time. In this case the iron to be 
bought is made in our own district, pT 

The cotton-tie trade is very depressed, nor is it likely that it will 
muchimprove. The Americans are now making much iron of this 
class, and their expenses will be still further reduced by an 
invention for rolling strip iron, just patented by Mr. Bernard 
Lauth, of Howar, Center Co., Pa. The invention enables the 
output to be largely increased in a given time, and also otherwise 
reduces the cost of millwork. It is said here that one-half share 
of the patent has been bought by an American firm who are going 
into the manufacture of Bessemer ties on a great scale, * 

Pig iron is freely offered this week, and it is not generally 
stronger than a week ago. Middlesbrough forge iron of ‘‘a good 
quality ” was to be had to-day at 1s, under the quotations of a 
week ago. The price asked for such iron by one agent was 43s. 
per ton short weight at the furnaces, Local makes of the 
minimum, and some, indeed, of the medium qualities, displayed 
less firmness than a week ago; but all-mine kinds, both hot and 
cold blast, were unchanged, at £4 5s. for hot, and £5 10s, for cold. 
The prices of Middlesbrough pigs on Change Thursday afternoon 
were, for g.m.b. No. 1, 65s. 9d.; for No. 3, 60s. 9d.; for No, 4 foundry 
and for No. 4 forge, each 59s, 9d., all per ton of 2400 lb,, delivered 
to South Staffordshire stations, net cash monthly. Ferryhill, 
No. 1, was 65s. 3d.; No. 3, 60s. 6d.; No. 4 foundry, 59s, 6d.; and 
No. 4 forge, 58s. 6d. G.m.b. No. 3 forge, hematite, was quoted at 
82s.; No. 4, 8la. 6d.; and No, 5, 80s, 6d., all per 2400 lb., delivered 
in South Staffordshire, a discount of 2 per cent. being allowed. 
Lincolnshire g.m.b. No, 3 forge was quoted at 66s, 9d.; and No. 4 
forge at 63s, vd., also subject to the 24 per cent. discount. 

In fuel, prospects are unimproved. ‘he open weather has kept 
household qualities from strengthening ; indeed they are weaker 
than a fortmght ago. Industrial kinds are without improvement, 
and may be had at from 7s. 6d. to 8s. 6d. for forge purposes. 

The general engineering and manufacturing industries are with- 
out change upon the week. In most directions efforts are concen- 
trated upon completing before the close of the year the orders now 
under execution, 

Mines drainage matters occupied much attentio.. on "Change 
this afternoon, and, inasmuch as the critical time is fast approach- 
ing, it cannot now be many weeks before it will be known what 
will be the effect of the stopping of certain leading pumps in the 
Bilston district. 

The past week and fortnight has been an excellent time for 
testing the value of the mines drainage surface work. Some local 
critics had condemned the work as unnecessarily protective; but 
the recent heavy rains have proved Mr. Hawksley and Mr. 
Woodhouse, the two engineer arbitrators, to have been wise 
in the provisions which they made for carrying off a good 
downpour of some days’ duration. It is now conclusive 
that to meet effectually such an emergency as the heavy fall upon 
previously saturated earth, which happened in July and October 
last year for example, storm banks are absolutely necessary. 
Localities that would have been flooded this week are now dry. 
Further, there are pumps which at one stroke can now keep down 
in mines water which before could be kept under only with four or 
five strokes. Between Bescott and Birmingham, where the 
drainage works have not) been executed, the surface is flooded. 
These facts were brought before the commissioners at a monthly 
meeting in Wolverhampton on Wednesday afternoon, ina report 
by Mr. E. B. Marten, C.E., the commissioners’ engineer. 

On Monday a special meeting of the shareholders of the British 
and Foreign Railway Plant Company was held in Birmingham. 
The company has recently liquidated, and the meeting was held to 
receive the report of the liquidator, Mr. Joseph Warden. This 
report showed that the company commen business with a 
capital of £156,000, and in two or three years sustained heavy 
losses. By the Utrera and Moron Railway, in Spain, they lost 
£50,000, and by the Turneuze and Malien Company £23,000. The 
liquidator has rescued for the shareholders £15,161 in cash and 
£7000 in West Cork Railway debentures. But for their good 
fortune in getting rid of the Spanish lines the shareholders would 
have had to pay up the full amount of their calls. Resolutions 
were passed approving the liquidator’s report, and passing the books 
and documents of the company into his custody. 


neither medium nor minimum firms have such a prospect in other 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Prices continue firm in the iron trade of this district, but there 
is scarcely so much doing as was the case a week or two back, and 
in some quarters complaints are now being made that business is 
exceedingly dull. A fair steady trade, however, appears to be 
doing, and although the advanced prices asked by makers for 
forward delivery are still to a large extent resisted by buyers, as 
not being justified by any really legitimate improvements in trade, 
there is an evident desire on the part of consumers to cover their 
prospective requirements, and several considetable contracts for 
pig iron for delivery over the first three months of next year are 
ig to have been placed in this district within the few 

ays. 

Amongst Lancashire makers of pig iron a slightly firmer tone 
prevails, and having secured orders which will take off their 
limited production for the present, they are not seeking for further 
business at existing prices, as they are evidently anticipating 
a more favourable condition of the market after the turn of the 
present year. For delivery into the Manchester district quotations 
are firm at 57s, per ton for No, 3 foundry, and 55s, per ton for 
No. 4 forge. With regard to other brands of iron there is not 
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much change to notice in this market. Lincolnshire iron shows 
little or no alteration, the demand still only limited, and 
for delivery are nominally about 6d. per ton for No, 3 


| mn , and 56s, 6d. per ton for No. 4 forge. The very firm 
attitude which is maintained by north country makers is causi 
merchants here to be very cautious about quoting for f 
delivery, and it is difficult to get quotations for anything over the 
next three or four months. For prompt delivery into this district 
the of Middlesbrough iron are much about the same as last 
and may be given at from 55s, 3d. to 55s. 9d. per ton for 
No. apg’ 54s. 3d. to 4s, 9d. per ton for No. 4 foundry, and 
53s. 9d. for No. 4 forge. Most of the rolling mills in this district 
continue well employed upon the orders which have been secured 
during the last few weeks, and, although there is rather a lull in 
the demand for the present, makers continue very firm in their 
prices. cashire bars delivered into the Manchester distriot are 
uoted at £6 17s. 6d. per ton, hoops at £7 15s., crown plates at 
$8 12s. 6d., best boiler plates £9 2s, 6d., and sheets 2s. 6d. 
per ton. : 
The exceptional mildness of the weather is naturally tending to 
limit the demand for house fire coal, and Fomary ber rietors are 
not able to do more than maintain late prices. other descrip- 
tions of fuel there is no very material change to notice, except 
that in the inferior descriptions of engine fuel prices are weaker, 
common slack being a complete drag in the market and difficult to 
sell almost at any price. average pit quotations in the Wigan 
district remain about as under :—Best Arley, 11s. to 12s. re 
ton; Pemberton 4ft., 9s. to 9s. 6d.; common coal, 7s. to 88.3 
burgy, 5s, 6d.; slack, 3s. to 4s, per ton. 

In the shipping trade there is little or no change to notice. A 
moderate amount of business continues to be done in best coal, 
but common coal is still difficult to move and low in price. 

For coke there is still only a poor inquiry, and for Lancashire 
makes delivered into the Manchester district quotations remain at 
12s. to 14s, per ton for common, and 18s, to per ton for best 
qualities, 

The wages agitation in the Wigan district it is not improbable 
will collapse without any result. As I indicated in my last report, 
the masters have paid little or no attention to the notices for an 
advance, and inquiries amongst the men have elicited that the 
bulk of them disown any connection with the matter. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Since I last wrote on your behalf I have obtained information 
which leads to the belief that the prospects of an improvement in 
the state of the iron trade early in the new year are generall; 
thought to be of a very promising nature. I mentioned last wee 
that there was a shyness on the part of vendors which rendered it 
difficult to enter into forward arrangements, and I am now able to 
state that this feeling has become more marked during the past 
week orso. Gentlemen of good standing in the local iron indus- 
tries appear to entertain a confident opinion that we shall witness 
a decided alteration for the better in the beginning of 1877, and 
they support that hypothesis by practically declining to close con- 
tracts for deliveries over next spring. These gentlemen may, of 
course, be mistaken in taking this course, but the symptoms are, to 
say the least, welcome after so _ a period of unbroken apathy. 
It seems tolerably certain, at all events, that stocks must 
diminished in all directions, and that the progress of civilisation in 
all parts of the world must necessitate the use of large quantities 
of iron, steel, and hardware. Even in this country there is an 
abundance of new railway and othet important constructive enter- 
prises, and renewals or extensions of existing undertakings, which 
afford strong grounds for entertaining the hopes of which I have just 
spoken. When, however, onecomesto look around and note the state 
of affairs, there is not much that is couleur de rose ; indeed, matters 
may be said to be pretty nearly at their lowest ebb, in spite of the 
fact that at some few establishments deliveries are being made as 
heavy as possible in order to get as much into this year’s transac- 
tions as can be managed. At the majority of the ironworks, how- 
ever, there is very littlé to deliver, so that the profits, if any at 
all, must needs be extremely marginal. For instance, on Friday 
last a circular to the following effect was issued to the shareholders 
of the Parkgate Iron Company, Limited, the works belonging to 
which are near to Rotherham :--‘‘ The directors regret the con- 
tinued depression in the iron trade, and they do not anticipate 
any immediate prospect of improvement. The business of the 
company continues in a sound and healthy condition, but the 
directors are not able to declare an interim dividend. The works 
are being carried on with strict attention to economy, and the 
operations of the company under ordinary circumstances would 
have resulted in a profit, Notwithstanding the present depressed 
state of the iron trade, the directors believe that the accounts 
will not show a loss at the end of the current year. Two of the 
blast furnaces are now in work, but should the state of trade im- 
proms, the four remaining furnaces could be promptly blown in.” 

here is some reason for believing that other concerns are in much 
the same position as the Parkgate Company. 

Pig iron prices are steady, the quotations put forward at the 
beginning of this month being nominally similar to those lately 
current, as under :—Aireside Leeds No. 1, 56s,; No. 3, 52s.; No. 
4 foundry, 51s.; forge, 50s.; North Derbyshire foundry brands, 
53s. to 57s, 6d.; and South Yorkshire, to 55s.; according to 
quality. North Lincolnshire pigs of the Redbourne-hill brands are, 
No. 1, 60s.; No, 2, 56s.; No, 3, 54s.; foundry, 54s.; No. 4 forge, 
5ls.; M. and W., 50s. per ton, Hematites of west coast produc- 
tion are firm at the following rates :—Maryport hematite, No. 1, 
70s.; No. 2, 67s. 6d.; No. 3 and No. 4, 65s.; No. 5, M. and W., 
65s.; Bessemer, No, 1, 70s.; No. 2, 67s, 6d.; and No. 3, 65s.; 
Millom Bessemer, No, 1, 72s, 6d.; No. 2, 70s.; and No. 3, 67s. 6d.; 
ordinary Nos. 3, 4, and 5, 67s. 6d.; all with the customary discount 
for prompt cash. 

_ Lunderstand that there is likely to be some difficulty and delay 

in the filing of the accounts of Mr. Alfred Allott, who petitioned 

the local court last week, owing to the different partnership in 

~ he was interested having to be brought into account in 
etail. 

It is stated that one of the leading local firms is making a course 
of experiments with a mixture of Tasmanian and native ores, bolts 
made therefrom being said to stand the Admiralty tests much 
better than those manufactured from superior English iron. 

A further call of £10 per share—which will make £30 paid up— 

n made on the shareholders of William Jessop and Com- 
pany, Limited, Brightside Steel Works, Sheffield. 

The strike of those of the Belper nail makers who make what 
are called ‘ large common nails,” has terminated in favour of the 
men, who had for a long time resisted the proposal of their 
eae to reduce the rate of payment to the extent of 3d. per 


There is nothing new to report in connection with the majority 
of the local industries, except that most of the hardwares are 
fairly well ——— in getting out their season goods. 

_The coal and coke le remains in an extremely de con- 
dition, the supply being still greatly in excess of the demand. 
Judging by present indications prices are not likely to go up, but 
may presently be reduced, ' 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Very little change has occurred in the iron trade of the Cleve- 
land district since last week. There is still a tolerably active 
demand for pig iron, especially on Scotch and Midland account, 
and this remark applies almost equally to both forge and foundry 
qualities, Up to week not less than 201,491 tons of pig iron had 


been shipped to Scotland since January, while the quantity shipped | with those of the corresponding week of 1875, 





for the corresponding period of last year was not more than 135,984 
tons, the difference being thus 65,507 tons in favour of this fer Less 
iron is being sent to foreign ports, and especially to the Baltic, the 
navigation of which is now completely closed for the season. The 
disposition of makers at the present time is to maintain firmness 
in their quotations, and it is not easy to buy iron except at an 
advance on the rates of a week or ten days ago. Not much iron 
has as yet been sold on account of next year. I have, however, 
heard of some contracts made by firms whose books are not very 
full, at a slight advance on the prices now Peiati es 
In the finished iron trade prospects are looki gd edly brighter. 
This remark is not intended to apply so much to the rail as to 
other departments of trade. Plate-makers, for example, are doing 
a very fair stroke of business, some of the works having now on 
their books orders sufficiently large to keep them tolerably active 
until the middle of next year. Prices are also rather better than 
they were, some recent orders having been taken at £7 10s. to 
£7 15s. per ton. Throughout the North of England, but especially 
on the e, the shipbuilding trade is in a p' us condition, 
more vessels being now in hand than at any time during the last 
two or three years. The prices — by sh og are also better’ 
than they were, to the extent of at least to £1 5s. per ton, 
ese ere are — a =e peda sar the ppeoeene 
Foun ompany being engaged on an order for chains on accoun 
of wha itsdres wet be 8; while Messrs, Hopkins, Gilkes, and Com- 
pany are executing the order for sleepers on account of the same 


company, 

OF the rail trade it can only be said that it is as much as ever in 
a state of suspended animation. No new orders of any con- 
sequence are coming to hand, and the bulk of the large mills are 
inoperative. It is probable that if there is not a speedy revival in 
this department of the trade, some of the large works now lying 
idle will be adapted to the production of some other kinds of iron, 
which in the majority of cases could be done at a very trifling 
expense. It has been a prolific source of wonder that more has 
eo nan been done on thisdirection. But it is hardly necessary 
toexplain that few expected the prostration of the iron rail trade 
to be so complete, or so long continued, and not a few had held 
high hopes as to the results of the experiments made during the 
last two years with the object of producing homogeneous iron rails 
from the ores of Cleveland at a price that would enable that dis- 
trict to compete with the steel rails of Sheffield and other districts. 
Neither of these expectations is likely to be immediately realised, 
and hence it has been determined by several firms in the Cleveland 
district, and notably by the Moor Iron Company at Stockton and 
the Darlington Iron Company, to undertake the manufacture of 
heavy rolled girders and other kinds of iron heretofore almost 
entirely new to Cleveland. 

I understand that Messrs, Bolckow, Vaughan, and Co., are 
about to blow in their three furnaces at the Cleveland Ironworks, 
Middlesbrough, which have been out of blast for the greater part 
of the present year. This is a most hopeful fact, indicating, as it 
does, that the directors of that company have satisfied themselves 
that we have reached the lowest point in the range of lowand un- 
remunerative prices, and that henceforth better things may be 
looked for. The action proposed to be taken by this great firm is 
very likely to help forward the slowly reviving confidence of the 
trade, and although it will lead to more iron being thrown upon 
the market, there is not at present a very large reserve to check 
the prospects of continued activity of demand, the total quantity 
of iron in the hands of makers and in the warrant stores being not 
more than 160,000 tons, or less than a month’s production. 

The new steel works at Eston re making rapid progress towards 
completion. The blast furnaces have been carried to their full 
height and otherwise very nearly completed, and the convertor 
houses are being roofed, while the accessory appliances are being 
laid down with a degree of energy that indicates the desire of the 
directors to take advantage of the existing demand for steel rails 
at the earliest possible opportunity. It is probable that by this 
time next year the works will be in full swing. 

The steam coal trade of Northumberland is in a very depressed 
condition. Some half a dozen collieries have been laid off within 
the past month, the latest additions to the ‘‘ black list” being the 
Newsham Colliery, the High Pit at Cramlington, and the old 
Delaval F. Pit, which have been thrown idle within the last few 
days. The demand for coal is somewhat more animated, the 
exports from e Dock last week being fully 30,000 tons. The 
Northumberland miners having agreed to the wart. of the 
Welsh system of working couls, recommended by the —— 
with a view to the prevention of small, and securing the largest 
possible quantity of good round coals, arrangements have been 
made for the introduction of this system after the end of the pre- 
vent year. The manufacturing coal trade of Durham is in a very 
depressed state, large quantities having accumulated at most of 
the principal collieries. Coke is in pretty good request, and as 
there are more furnaces to be put in blast in the Cleveland district, 
it is likely to be still more so. Prices are a trifle stiffer, but it is 
still possible to purchase at the ovens a good middling quality of 
coke for 10s, to 10s. 6d. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE recent run of speculative tr in the iron market 
forced up the prices to a point at which makers at length became 

uite anxious to sell, and when this anxiety manifested itself a 
fow days ago, it was at once a that the rates could not be 
fully maintained. Prices of both makers’ iron and warrants have 
therefore receded somewhat in all cases where actual business has 
been done. Last week’s market has been comparatively lifeless, 
the real demand by consumers being limited, and speculative 
transactions having for the time almost entirely abated. We are 
fast approaching the close of the year, and though at various 
times hopes were aroused that our aggregate business would 
exceed that of the previous year, there can now be little doubt 
that these expectations will be disappointed. Of course, until the 
official returns are available it will be impossible to say precisely 
how much raw iron has been consumed at home, but we may 
safely allege that it will show a reduction on the previous year, 
more especially that, even with the dull condition of trade, our 
manufacturers have used a large increase of North of England iron. 
As to our exports, we are now positively certain that they will 
show a very considerable decrease. They have been again lower 
this week, and exhibit up to date a total falling off on the year 
amounting to 71,959 tons. Several hundred tons have been added 
in the course of the week to the stock in Messrs. Connal and Co.’s 
Glasgow stores, where there is now about 98,500 tons. One fur- 
nace has been blown out at the Calder works, the total number at 
present in blast being 116, as against 114 at this time last year. 

The warrant market has been — throughout the week. Only 
a small business was done on Friday, at 58s, 6d. Business opened 
on Monday with sellers at 58s, 6d. cash, but 58s. 44d. cash and one 
month were afterwards aecepted, there being no business done in 
the afternoon. On Tuesday the market was idle, and 58s. 3d. and 
58s. 14d. ten days and cash prompt, were accepted. A fair busi- 
ness was done on Wednesday at 58s. 14d. and 58s, 2d. cash and 
nine days. To-day, Thursday, the market was steady, with a 
moderate business, at 58s, 14d. for cash and forward dates, 

There has been jess demand for makers’ iron, which is quoted 
easier, a number of reductions having been made. Gartsherrie, 
No. 1 declined 1s, No. 3, 1s.; Coltness, No. 1, 1s., No. 3, 6d.; 
Summerlee, No. 3, 6d.; Carnbroe, Nos. 1 and 3, 6d.; Monkland, 
No. 1, 6d.; Clyde, No. 3, 6d.; Eglinton, No. 1, 6d., No. 3, 1s.; 
Dalmellington, No. 1, 6d., No, 3, 1s, 

The shipments of pig iron from Scotch ports during the week 
ending the 2nd inst. amounted to 7880 tons, wr bape less than 
in the previous week, and showing a decrease of 1906 as compared 








The imports of Middlesbrough pig at Grangemouth for the week 
were 7183 tons, ew | 570 more than ir the previous week, and 
— tons in excess of the quantity for the corresponding week of 
year. 
No change whatever falls to be reported in the state of the 
manufactured iron trade. Last week’s exports of iron manufac- 
pins pe be oe ee very pay Hy Ball, Ray Pg 
worth of machinery, castin; wrought iron, £14 - 
vanised iron, and £30 tubes, ly os : * 

On the other hand, the coal trade of the West has been conspi- 
cuously brisk, with a good demand on both home and foreign 
account, the shipments aggregating 11,000 tons. 

I should have said that, although there has been a good business 
in most kinds of coals this week, the prices are practically 
unaltered. Though the departure of vessels has been greatly 
delayed along the east coast by extremely strong weather, there 
has been an active demand for shipments—so much so, indeed, that 
the old complaint about the scarcity of railway wagons to convey 
the mineral to the ports has again been revived. At some of the 
ports preference is given to the loading of steam over sailing 
vessels, and at a time like the present, when there is a ‘‘ spurt” 
in the market, this arrangement is justly regarded as a grievance. 
No such preference is to be allowed at the new Burntisland 
dock, which was publicly — a few days ago. This dock, 
which was designed by Messrs. Meik and Son, C.E., Edin- 
burgh, and has cost about ,000, has a basin measuring 
530ft, in length, with a breadth of 450ft., the depth of water 
in the sill at epring tides being 22ft. 7in.; high water of 
neap tides 19ft. 9in.; and at low water 6ft. The width 
of the entrance is 50ft., and there are two hydraulic hoists for the 
shipment of coals on the quays. There is a strong feeling that the 
depth at low water will be against the entrance of large vessels, 
but on account of their size the majority of the vessels now engaged 
in the east coast trade will experience no inconvenience, and the 
aA will undoubtedly add greatly to the facilities for coal ship- 
ment. . 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE differences at present existing in the wages obtained by 
colliersis remarkable. In the Rhondda district I have heard the 
average given is 25s. per week, but this is for good workmen, 20s, 
to 23s. would, perhaps, be nearer the mark for the ordinary colliers. 
This, however, is high as regards the colliers in some of the iron- 
work districts, where I am credibly informed that the average is 
12s. to 15s. This is due partly to no trucks coming to hand and 
hindrances from water, &c. 

As a rule, the men are working well in every place, and 
in many of the best collieries, where the demand is well sus- 
tained and the supply of trucks enables the managers to keep the 
men well provided with trams, the condition of the men is even 
better than in ’74, for with the excessive wages then obtained, the 
men feasted part of the week and fasted the other ; and as the 
mass of the wages went in dissipation, the colliers’ wives and children 
were often badly off. 

I am afraid that the majority of the Pembrokeshire collieries— 
those particularly in the neighbourhood of Sandersfoot—will be per- 
manently closed. Fora long time previous to the great flush of 
prosperity in the coal trade these collieries did not pay, and when 
the good time came wages went up 70 per cent. to 80 per cent. 
Now prices are down and wages have only fallen to half 
the amount, and as the men will not agree to a reduction 
sufficient to enable the a to keep the collieries going, the 
belief is that they will be closed. The most prosperous collieries at 
present are rather limited in their area, and are chiefly confined to 
the four-feet measures and some of the best varieties of house coal. 
Cardiff pretty well engrosses the flower of the trade. Last week 
the export was 70,000 tons, and the whole total of coal sent from 
the Welsh ports was 92,861. The Cardiff docks, both east and 
west, present at the present a most animated appearance, 
being regularly crowded with the vessels of all nations. Amongst 
the recent arrivals is one laden with Spanish grass, &c., called the 
Guy Mannering, a Leith steamer of superb model, and authorities 
say capable of taking out 4000 tons of coal, This may be an 
exaggeration, but it is certain that she is the largest vessel which 
has ever come into the Bute Docks. 

A movement is on foot to get docks at Barry. The Newport 

merchants are also actively at work. A dry dock has been planned, 
and the first meeting of the steamship com any yielded very satis- 
factory evidence of the upward condition of things in this district. 
Newport enjoys the monopoly pretty well of iron exports. Last 
week 1765 tons were sent foreign, and on Saturday nearly 1000 
tons were consigned for Denmark by the Blaenavon Company. At 
these works there is a good t of busi being tr cted, 
but if we eliminate Blaenavon, Dowlais, and Landore from the 
list, there is not much vigour shown elsewhere. Prices for steel 
and iron are unchanged, and are low enough, one would imagine, 
to induce large ss Buyers, however, keep aloof, evidently 
waiting to see the result of the reduction in wages which is being 
accomplished in most of the iron and in many of the coal districts. 
Notices are out at Briton Ferry ironworks, and at the Ystalyfera 
Works, of a reduction to take place in January, and, as regards 
the latter, the colliers and day men are included. 
The depressed condition of the iron trade is shown forcibly by 
the position of iron ‘‘ stock” in the market. The Llynvi and 
Tondu ironworks is at 18; Rhymney, 25}; Tredegar, 17; Ebbw 
Vale, 124; Nantyglo and Blaina preferential, 205. Some of the 
collieries also ip badly. Cardiff and Swansea colliery, £10 per 
share, is quoted at 1f; Newport Abercarn colliery, 44; Great 
Western Colliery, 10; Rhondda Merthyr, £50, ; being an 
advance of 5 per cent. lately. The Crown Preserved Patent Fuel 
Company, which started at £5, and which declined some time ago 
to 2%, has again advanced to 3}. This is a good property, and 
with Tinels is now doing a good trade. 

Many of those on my list are capital speculations, and if slightly 
—— at present, are not unlikely to make a stride in advance. 
Advices from tne Continent are a little more hopeful with rd 
to the iron trade, and I shall not be surprised to find a start taking 
place early in the new year at works which have been for a long 
time dormant. The export of iron from Cardiff last week was 
1000 tons, principally for a 

The beaters of No. 1 rill, Rhymney, struck last week. There 
is also a strike waging with the pickling girls at Vernon Tin Works, 
Briton Ferry. This is a suicidal step, as the management now 
proposes to introduce machinery and do away with the labour of 
the girls in that department. 

A new company, called the Forest of Dean Coal and Brick Com- 
pany, capital £20,600, has just been started in the Forest. 

The carrying coal trade foreign, in connection with Wales, 
necessitated last week the employment of 187 sailing vessels and 
steamers. 

It has transpired through an action in the law courts that the 
legal representatives of the De Bergue Works, near Cardiff, a 
well-managed and prosperous plate and boiler establishment, are 
two ladies. 

A heavy action, involving £40,000, is pending between Cory, 
Yeo, and Co., the well-known shippers and eaten: proprictors, 
and Mr. Jwes Mason, Mr. Mason, the plaintiff, asserts that he 
was promised 10 per cent. for arranging the sales of certain 
collieries, The decision has not yet been given, 

Prices are looking upwards in tin-plate. 











ENGINEERING Soctety, Krina’s Cotircr.—At the ordinary 
meeting of this society held on the 1st December, the president in 
the chair, Mr. Hurst read a paper on ‘‘ Printing Machinery.” The 
author confined himself to the description of machines used for 
newspaper printing, 
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Tue f. prices are corrected up to last bat it should be 
borne in mind many cases are to quote different 
terms for special contracts. It is obviously im: to specify these cases 
Ay BB Pues may t quotations and makers’ 
prices. Readers also refer to correspondents’ letters. 

PIG [IRON AND PUDDLED BARS. 

G.m.b.—No. 1 $5 Glengarnock—N. $%% 

m.b.—No. 1l.. oe o« —No.l .. 8 6 0 
No.8 «6 o 218 0 No.8 «o. 219 6 

Gartsherrie—No.1 .. 38 6 6| Eglinton—No.1 .. «6 38 0 6 

No.3 .- 219 6 No.8 .. of 217 0 
Coltness.—No.1 .. +. 312 6] Dalmellington—No.1.. 3 0 6 

No. eo of 219 0 No.3... 217 0 
Gupenetee Bo. 3 oe -. : At 

0. ee 

Langloan—No.1.. -» 7 0 ere 7 2 8 

0. oe 0 Aah s od 

- Do., specially sel - 812 6 

Carnbroe—No.1 «6 « 3 2 0 ’ 

No.8. .. 219 0 At Grangemouth. 
Monkland—No.1.. «. 8 0 6 Shottse--No.1.. .. .. 8 5 6 
Chapethit No.1 oe ee apt oo o 219 6 

I—-No. l oe oe 0 At 
03 ee « 0 0 0 Kinneil—No. 1 oo op 8 2-8 
Cyte's Quarries 3 ¢ No.8 «os « 216 6 
No.3 218 6 At Bo'ness. 

The above at Glasgow, CLEVELAND—Prices at works— 
deliverable alongside. No.1 oe «s oe of of 210 0 
Govan—No.1.. .. « 8 1 0 yt oo 68 780" 98 : fe 
Nos... 219 0! Nogioundry <2 22 2 5 0 
“fe No. 4, forge .e se o 2 4 6 

raat lee oo of 8 8 O Mottled .. «c of o 2 2 0 

No.8... « « 80 0 White oo cf ef eo. 2 2 6 

At Port ‘Dundas. Thornaby .. «2 «2 o 216 6 

Messrs. Boicxow, Vavonan, & Co.’s net prices, f.o.b., are, for No.1 

£2 18s.; No. 3, £2 88. 6d.; No. 4 foundry, £2 88 ; No. 4 forge, £2 7s. 6d, 
£04 £8.4 
Wares—No. 2, f.0.b., Newport.. ee eo 27 6t00 00 

Forge (at works) eo oe oe 212 6to8 0 0 

Common pig (at works) eo eo 2 2 6t00 0 0 

Best native ore (at works) .. 215 0000 

Both, Davenport, delivered in Aberdare. 
Dexsysuine.—No. 1, at Sheffield ee ee foe 0to217 6 
No. 8:. - e 7 6to210 0 
Lamosemmnn, delivered in Menshester,—3o. 3 ee 6to 217 6 
#3 No.4 215 0to215 6 
K.H. Messelmoun”.. .. « «+ 510 0t00 0 0 

Mesers. Wuitwe.t & Co.’s Stockton net prices (on trucks) are—No. 1, 
£2 128. 0d.; No. 3, £2 8s. 0d.; No. 4 Forge, £2 6s,; ‘‘Thornaby” No. 4, 
Forge, £2 16s, Od. net cash. 


HeEmarirg, | at works, > for fae =. 
Millom “‘ Bessemer de 


eo oe oe 812 6 
Ne 2 oe oe . oe - 810 0 
No. 8 .. ee o ee o.o 876 
Ordinary No. 3 .. ee oe ee ~~ are 
No. 4.. oe oo ee o- 876 
No. 5 « ee o ee «- 876 
Mottled oe ee o o o o eo 000 
White.. ° ee oe eo oo - 000 
Maryport Hematite—No.1 .. *. oe ee ee 810 0 
0.2 ow oe oe oe o 8 76 
No.8 oe oe ee - 860 
No.4 o oe o so eo. 8 65 0 
No.5 oe o oe eo 8 5 0 
Mottled and white.. ee oe ee ee eo 85 0 
** Bessemer ”"—No. 1 oe oe ee ee 810 0 
No. 2 oe oe ee ee o 876 
Wo. 8 ee ee or oe wo 8 5 0 
Puddled Bar— 
Waes.—At works .. om or 25 & Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. mtr heawey 2 «+ 910 0 
Guascow, f.0.b. oe oe ee £7108. 0d. to8 0 0 
MIppLesBRo’, at works .. ra 5s. Od. to710 0 
Fox, Heap, & Co. (at works, cash less 2— 
Ship or bridge plates (A ) oe oe a oe « 710 0 
Mast plates (——~__ oe ee oe ee ee 
plates (Sar) "9 Y 
Boiler Plates— 
** Warrinoton,” to 5 cwt. each plate ee oe - 10000 
Do. best best oo oe oe oo os eo 1106 0 
Do. treble best .. o oe * ee ee 13 0 0 


yb ey cent. discount for cash. The Pearson and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 


Warrington, in lots of not less than 
lots of 10 tons and upwards. 
Low Moor, terms in each case 


monthly accounts, or 14 per cent. dis. for cash in lieu of three 
months’ bill The Bowling Iron Co., Limited, and the Low 
Moor Co. deliver in London at 10s.; "Liverpool, 7s. 62.; and 


Hull, 5s. per ton extra. £ 8. 
Under 24 cwt. each .. ee oe es percwt 1 4 
2¢cwt. and under3 cwt. .. ee oe ee o 2 5 
8 cwt. ,, Shewt. “sou oe ee ee os SF 
Sicwt. 4, 4 cwt. os | «0 ee ee ao &2 
im . SE. SEES. > ibd, Cae: ooe-4 wee 
yo a eh os ee 2 Be lee. cae ce 

6 cwt. 7 cwth oe ve oe « 118 
; ewt. and’ upwards ee oe oe oe 21 


Plates exceeding 6ft. wide, “Os. per cwt. extra. 


eococoocoocan 


2 tons, or free alongside at Liverpool 
24 dis. for cash in payment of 


Hammered and 


chequered plates, and all plates differing from a square form or regular 


taper, extra per cwt. 3s. 


Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 
“*Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 1010 0 
82 aes feet, per ton at works .. os 
Best bes o oe * * ee 1110 0 
Dost best best, “to 4 owt. ee oe ee oe. e- 1310 0 
Special, to3cwt .. eo 1700 
Usual extras for overweight, sketches, &c, 
Barrows & Sons: 
Best, per ton short, at works .. o oe - 1400 
Best best os oe o ee oe oe - 600 
Best charcoal... os ee o- oe e o 23 5 0 
Barrows & Sons: 
B.B.H. Bloomfield va oe ee oe ee - 1100 
= Best cae meg ee ee - *e « 1200 
= Bee ek 2 
eenheal © £8 5s.to 810 0 
Fox, Heap, & Co. (at works, “cash less 23)— 
Boiler shell plates (osit.nn) =, oo, &9 0 
Flanging plates (otter) ae eee i 
Do., special quality (AAA) os oe - 18300 
Waxes, at Aberdare—Coke plates .. oe oo « 20 0 0 
Guascow, f.0.b. .. ee ee oe « £8 0s. to 810 0 
Angle Iron— 

Low Moor (terms as above).. oe perewt. £8 42 
Land T iron, not exceeding ten united inches ee msm BO 
For each additional inch extra per cwt., 1s. 

“* WARRINGTON "—less 24 per cent. for cash—-from 1 800 

by 1 by 4 to 3} by 34, perton .. ee a 
Best boiier do., per ton oe « 810 0 
Writwewt & Co. (less 24 discount) per ton’ oe o 700 
Bes . oe ee oe oe - 8 00 
Best best boiler ee os 910 0 
**Monmoor ” (at the works) up to eight united inches 9 5 0 
Best de. nn a ae So 
Best best do. ee ee. 115 0 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. to 10in.; 20s. extra. 
CLEVELAND .. oe «- £10t0 700 
Ear. or DupLey "(terms | as below) :— 
“Round Oak,” not exceeding sin. wide—Single best 11 @ 0 
= ~ ” » Double ,, .. 1310 0 
” ” ” ” Trebl e ” «- 1410 0 
Guascew, f.0.b. .. - ~ «e ee £7 O39. to 710 0 
ARE oe ~ oe * ~ 70 to 000 





Bar Iron— 
Low Moor, & Tayior Bros. (terms as above). 


Flat, round, or cotbant aspen ‘ % $ 
uare, roa ae eee 
in aeion Ber deh scssaissy Age A 
De 5 cwt. and upwards oe ee ee of 130 
Flate—l}in. by fin. and upwards.. .. « « 10 0 
” under thick to }in. - 1106 
» under to fin. oy oe o - : : +4 
rene em Gon thin wide extra, 108, - per tom. | ae 
gee yy ea ee ta: a eee 
ist ON ELD ge ee See ee : 0 
in 1 and Prat ERD 2 ee epee 100 
9-1 ani ee e oe oe o* 
a 7-l6in. mi sy no ewe we 2 
: ete hen a igs Te Be 
Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 2s, 
Best bars and rods, extra per cwt., 3s. 
** Monmoor,” at the works, per ton— £8. d. 
Bar, Yin to Sin. round and equa, oF to 6ln, Sat oo a4 4 
Best best” ed - “ 3. 1015 0 
Rivet tron, usual sie. ee ee ee 7- ee 4 4 ; 
4 a Usual extras, = za Zi 
Gtascow, f.0.b. .. oe oo a) ee £708. te 710 0 
mY ee Puyo, SmenNts aoe 
» best angle fron Sikes fem ae 
All other descriptions in proportion. 
Ear. oF Dupiey, 2 dis., f.0.b., at Round Oak— 
* Round Oak,” rounds up to Sin. .. e oo «60h oe «690128 6 
” ” ” Single best oe eo 1100 
e se pe Double ,, oe e- 1210 0 
as 2 % Treble ,, . oo - Wl 0 
maeerree - ype ee o ee ee oe . A 4 
Sw eo oe | 9. 90 home 
On separate orders of less than 5 cwt. per ton extra, 10s. 
Wa es, at College Works, Cardiff—Coke bars, best .. 710 0 
Merchant Bars— 
“WARRINGTON ” (2} dis. for cash) per ton— 
its, from lin. to 6in. wide by | et thick and upwards 710 0 
Rounds and squares, from jin 8in., best ws oe. F230 0 
Do., treble best . « 1010 0 
Delivery prices as above. 
Warrwett & Co., f.0.b. (24 dis. for cash), ton— 
Crown quality .. a ee oo = oo oe ‘* . 
Rivetiron ;. 3. cee “ .  . an 2 
a “Thornaby”. eo ee oo oe : : ; 
Boot best” dh Tod “* et two! bas a eee 
Ose ee toe Cardiff or Newport +4 ; 
No. o.b. Cardiff oo 
Owen, delivered at Cardiff or Newport, net cash. « 512 0 
Sheet— £8. d, 
vnwerk to 8ft. long by 3ft. 20 w.g., per ton at 1000 
Do., a cae Beetles fh det CLS mE agape 
De’ best bess ee ee or ee ee oT) 12200 
Usual extras. 
Barrows & Sons— 
B.B.H. — ee oe ee oe ee o a 2 ; 
SS ee oe ku ee ee 
fli MEDI R. jac ac ted 0s” | oe OED 
E. P. & W. Batpwin, at works: 
«Severn "—Bingles to 20 wg. a ee eo 1800 
a es Uae rem 6 ane 
” ” “BBB” . ee «- 1810 0 
So va “a oe ee oa H 
Boubles to Lege 308.3 and eS ss 
les to 27 w.g., 60s. ex 
Charcoal Tin—Best “EP and WB" ve Per CW. 118 0 
nicorn” .. hit =| nis + S80 ee 
Coke Tin—“ Stour” o 160 
Messrs, Baldwin's eg ot es ee month 
ollowing vi 
Pearson & Know es Co. Qe en dew £24, 


Cnow Singles, to20w.g. 2. « 


Best, 10s.; best best, 80s. per ton extra. 





perton 1010 0 


CrowTHER Bros. & Morcan (at works)— £8. 4, 
Coke Tin—Singles, to 20w.g.,to 120in. by 86in,p.cwt. 114 0 
eae’, to 96in. by 36in. - 116 0 
Trebles, to 26 w.g., "to 84in. by 88in... - 118 0 
Charcoal Tin Biagies, 09 shove. oe oe e. 119 0 
a oe oe o. 210 
Trebles ee oe ~o» 280 
Do. Best singles, as above oe oo wo 8.8 8 
Best doubles _,, oe ee «. 260 
Best trebles 28 0 

Terms, =o for cash on | 10th of hy 0 month. ‘Orders of 2 tons 

and , for ree in 10 cwt. cases. 

J. Tiny, Bristol, dliraed in Landon, 3 2} dis. —- £8. 4 
Singles, export quali! oe ee ee . 950 
Doubles.c c2 c¢ co cf ce ef eco 15 ¥ 
Trebles .. ° oe eo. 12 5 O 
Singles, for galvanising and: corrugating ee eo 915 0 

Wa es—tTreforest Tin-plate Works— 

Charcoal tin (at Cardiff), per ewt. «- £019 6 at works. 
£1 [hood oa 
Lydney : Charcoal tin, IC .. oe £1 3 6to 000 
Terne oe oe o eo 1 1 Oto 00 
Coke tin .. os oe - 10 6to0 000 
Swansea - ee oe eo « 019 Oto 019 6 
Gadly’s Aberdare coke oo es - 019 6to 10 0 


Engine Lron— 


KirksTA.t Force Co. (from cold blast, pig, refined, -" selected). 
Plain viz. : er to 


bars, rolled, 


mn. 

Pg & 8. 

Rounds, from }in. to 6in. diameter .. +. 20 0 to 22 0 

Squares, from in. to Sin, 20 Oto 21 0 

Drawn hamme bars, as above, per ton extra 10 

Rivet iron oe ee oe oo o- 20 0 to 22 0 

soe ben, pin. to din, oe + 20 0to 0 0 

Forgings—P! lain shafts under 5 cwt. oe eo 20 Oto 0 0 

<A ngs ‘cc Oe Ee 

7 »  M0cwt o. « 2% Oto 0 0 

. »  BOcwt .. o 30 Oto 0 0 

» . 40ewt. 84 Oto 0 0 

Plain shafts, above 50 cwt., prices according to weight and dimen. 
sions, All other uses according to pattern and weight. 


Wire— 


Warrtecross Wire & Iron y ro delivered in Liverpool. Terms 2} dis, 
Best best ww drawn killed telegra sy in tony 


—_ Pare perton £& s. 
Oto 6 o o oe lY 5 
7to 8 oy oe oe oe +e oe ~ 18 5 
9 ee oe oe oo oe ee eo 19 0 
10 oe oe o or oo o ee 1915 
ll ee 7 ee ad ee J e 20 5 
12 ee ee ** oe o e - 21 5 
Best annealed drawn fencing per ton 
Oto 6 ee o oe o oo a « 1110 
7 oo - ee oe oe oe ee 18 5 
8 oe ee eo we rT ee ee |e 
9 o o * oe oe +. 1310 
10 oe or oe o oo - 1410 
ll o- oe o oe o . - 15 0 
2 ee oo oe oe ee ee «- 1510 
Dipping in boiled oil 5s. per ton extra. 
Best galvanised do. per ton 
Oto 6 ee ae ee ee « 1510 
7 ae oe ee oe eo 16 5 
8 de,¢ dose”. Seet! we” Segls ae Uae SS 
Tre Pearson & Know es Co. 
_ Nos. 0 to 4, B.W.G 8.10 
WIW ‘encing, Nos »B.W.G. oe oe 


oooooo 


eocooeoococ 


ooo 


Best best drawn killed 


om Pee fg » 


‘Nail Bode-Gussew, f.o.b. 


CLEVELAND .. 
Nails— 
Wuitecross Wire & Iron Co. 


ll 


st quali 
For 


~~ 


Per Load of 50 cubic feet. £4 
Fir Timber— 


25 


os 
ESSES sek aloumeuasaateauraa 220% wiswabwapeae 
| diol 


i 4 
rt 
©ccocooe wavcoocucoeoa 
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ee 
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THROAT IrRITATION.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes, be sear dy in these 


agreeable confections, being in eres ye J to the glands at the 
moment they are excited by the act becomes actively 
healing. Sold only in 6d. and 1s. Badang ie pea for = msn 
labelled ‘‘ James Epps & Co. , Homeopathic Cc 48, Thread- 
needle-st., and 170, Piccadilly. J ADVT.] 
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Conctupine Notice. 

Mr. Homeer deals with “Reservoirs” in his eighth 
chapter, the methods of determining their capacity, 
and the mode of forming them artificially where 
natural reservoirs or lakes do not exist. They are 
divided into different classes in reference to their purpose, 
such as those for storage, compensation, depositing, and 
service reservoirs. This division as to purpose seems 
scarcely satisfactory. Almost all reservoirs situated upon 
streams whose volume varies much at different times are at 
once impounding and equalising reservoirs; they are fre- 
qeeey, as in the case of the Furens and Settons reservoirs, 

compensating reservoirs, and, in the case of the former, 

a distributing reservoir, and, indeed, a settling reservoir 

also, for Furens not hea! equalises the formidable floods of 

the torrent, but actually imprisons the residue of each 
flood after the quantity supplied by the torrent per minute 
passes the point at which the waters can be carried off 
without flooding the town of St. Etienne, the manufactories 
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of the former, of which noble examples have been 
bequeathed to us by the Moors in Spain, and superb works 
executed in our own and former days by the French, Mr. 
Humber refers to. the investigations of M. Delocre, Engi- 
neer des Ponts et Chaussées, very complete accounts of which 
will be found in our own pages in connection with our 
description of the Furens reservoir, in vol. xxii. 

With respect to embankments of earth and gravel or 
other discontinuous material, we have nothing in the way 
of theory beyond those very elementary and most imper- 
fect views so often repeated, and which still limit the 
knowledge of the engineer, who, indeed, as yet possesses 
no theory at all on the subject, and assigns form and 
dimensions to dams of this sort, by the guidance simply 
of the rule-of-thumb experience drawn from the works of 
other engineers which have stood for a tolerable length of 
time without having been swept away, as so many dams 
of this class have been from time to time. Mr. Humber’s 
notices as to practice in the details of these constructions 
—viz., as to puddle banks, t strata for staunching, 
pitching the slopes, the formation of outdraft culverts and 
conduits, sluices, valves, bye-washes, overfalls, &., leave 
nothing to be said further. 

There is nothing novel, however, in these details, which 
are to be found scattered through many works on hydraulic 
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in which and between the reservoir and the town are con- 
stantly supplied with water, and the town itself supplied 
with water for drinking and domestic purposes. It is onl 
in flat countries, with dense populations supplied wit 
waters such as those of the Thames, muddy in times of 
flood, that the formation of separate reservoirs for recep- 
tion, for settlement, for filtration and distribution, all 
artificial and with artificial inlet and outlet conduits, are 
to be found. In India, where the waters, whether from 
the great rivers or from the rain torrents occupying nullahs 
or other channels, are either always or in certain seasons 
loaded with mud, the great tanks, such as those of the 
Madras Presidency and of Ceylon, are not only storage, 
but settling reservoirs, and the quantity of mud is there 
often so great as in the course of a few years to lessen 
seriously the storage capacity of many of these reservoirs. 
is mass of mud, which has been known to amount in 
some cases to a foot in depth in three or four years, rich as 
it is with decaying caieal: and vegetable life, must seriously 
injure the quality of the water, and it has been stated that 
in some cases—like that of the Thames water of former 
days, which, when taken into ships’ casks, putrefied and 
became undrinkable for a time, after which it became clear 
and potable—the water of some of these tanks is not 
drinkable until after it has stood in them a year or more. 
Mr. Humber passes on to the constructive works necessary 
for forming reservoirs partly or wholly artificial, and chief 
amongst these to the subject of dams or embankments, 
whether of stone or masonry, or of earth, gravel, or other 
discontinuous material. With respect to the proportions 
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engineering, but not, that we are aware of, before brought 
together as in the present work. One point as to the 
theory of reservoir construction—namely, one which refers 
to circular reservoirs—-has been left unnoticed by Mr. 
Humber, although the construction of circular reservoirs, 
which, amongst other places, exist upon a pretty large 
scale—450ft. diameter—at the Aberdeen Waterworks, is 
given by him in plate 33. The point to which we allude, 
and to which we Pelieve attention was first drawn by Dr. 
Olinthus Gregory, is this, that the embankment of a cir- 
cular reservoir is subjected by the pressure of the fluid 
within it to a compound circumferential strain, which 
increases with the square of the diameter of the reservoir, 
and in this essentially differs from the transverse strain to 
which alone a straight embankment is subjected. In 
shallow reservoirs this condition may no doubt be 
neglected to be considered in practice, if the margin of 
safety for the dam viewed as straight be sufficiently large ; 
but in very deep reservoirs—say, €0ft. to 80ft. of water— 
its neglect would be perilous. Mr. Humber goes into some 
detail as to the best construction of joints applicable to 
costes iad yl puoi h earthen , 80 as 
to remain staunch and yet permit the line of pipes to alter 
shape and the joints to draw more or less to suit the sub- 


siding bank. He seems to approve of projecting collars on 
such lines of pipe when passing through puddle walls for 
preventing | creeping along on the outside of the 


pipe. For our own parts, we deem such collars absolutely 
useless, and the best decision as to the form of the joints 
will be never to lay jointed pipes in such a situation at 
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all. The next chapter, “On the Furification of Water,” 
contains a large body of well-digested information as to 
filtration through various media, anid the construction by 
purification filters variously constructed and of various 
materials. The relations of purification and separation 
of matters in solution by long-continued contact, and by 
the mere permeation of filter beds, more particularly those 
of carbide, magnetite, or spengy iron, are ve idly 
given. This chapter may be said to conclude the treat- 
ment of works of structure only, in reference to the 
engineering of water supply, and the author then proceeds 
to machinery applicable to his subject, and first of pumps. 

In this chapter the principal different forms which have 
been devised of bucket or lifting pumps, and of plunger 
or forcing yen“ and of the two sorts combined in various 
ways, are described and rendered clear by diagrams. We 
then proceed to valves of various forms and materials, air 
vessels, and other equalisers of delivery, and then pass 
from the subject of reciprocating to centrifugal ips— 
the theoretic principles of which are very well gi ven. 
Some general cautionary instructions follow as to the forms 
and proportions of the water cavities in pumps, upon 
which, however, more might have been as well as 
upon the details of construction of pistons for preventing 
the escape of water past them, &. Where lifting pumps 
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are designed with valves, the apertures of which pass 
through the piston, it is always a nice point with the care- 
ful designer to so arrange the details that, without inter- 
fering with the perfection of the packing—whether that 
consist of cupped leathers, india-rubber, metallic packing, 
or a prolonged bucket without any packing at all—the 
water space for the piston valve or valves shall be the 
largest. possible, without too much weakening the bucket 
itself, or the attachments of the rod to it. One of the 
ablest articles which has ever been written on the subject 
of pumps, is that by the late Professor Robison, in the 
“ Encyclopedia Britannica,” the study of which may still 
be recommended to the student of this branch of engineer- 
ing. There isa good deal in the chapter on the subject 
of the loss of air from air vessels, and the contrivances 
for recharging these with air when they have become filled 
with water, which in part seems to us not free from doubt. 
Mr. Humber, in common with many engineers, is of 
opinion that this loss of air may arise from its being 
absorbed by the water agitated under pressure in contact 
with it. We entertain the greatest doubt that there is 
any truth whatever in this theory. Nearly all natural 
waters contain such a proportion of air in solution that by 
the agitation of pumping, part of this air is actually 
expelled in place of any extraneous air being absorbed ; 
and we venture to express the belief that wherever an air: 
vessel gets completely full of water, it arises from e, 
or porosity of the cast iron in the u portions of the 
air vessel ; the apertures permitting the escape of air being 
often so absolutely capillary that the air leakage emits no 
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sound whatever. Can any instances be quoted of large 
air vessels of hammered copper becoming quite full of 
water in the way ? No such instance has ever 
been known to occur in fire engines with copper air vessels. 
It is knowa to those who have studied the history of the 
h ic ram, that Montgolfier, from the outset, designed 
that machine with a little valve contrived to let some air 


the air vessel at each stroke of the ram, so that, 


into 
as he said, the air vessel should never become quite 
full of water by absorption of air; and thus construc- 
ion has been continued by most makers until the 
present day. It was, however, fully ascertained by an 
eminent maker of these machines, more than forty years 
that this precaution was wholly unnecessary, and 
numbers of rams have long continued at work without any 
such precaution, and in the only instances in which the 
air vessels have become filled with water the result was 
distinctly traced to microscopic leakage. A reverse appli- 
cation of the air vessel—namely, to the suction pipe of 
single-acting pumps—has been made in Cornwall, the 
ment being known by the name of the inventor, a 
“Trefos.” By this means the movement in the ascending 
column of the suction pipe is rendered much more uniform, 
and a certain amount of economy is obtained in the loss 
of vis viva, which is total when the ascending column is 
brought to rest at each stroke. Chapter XI. deals with 
“pumping machinery,’ which might have been more 
exaetly designated as such motive machinery as is usually 
applicable to pumping purposes, such as animal power, 
machines receptive of water power, such as vertical water- 
wheels, turbines, and water-pressure engines; wind power, 
and lastly, the steam engine in its several forms of single 
or double-acting or compound, whether rotative or non- 
rotative. The next chapter treats of conduits of various 
sorts, and whether open or closed. The general considera- 
tions which shall decide the route to be taken from the 
source to the place to be supplied are described, and the 
construction under various conditions of surface, and of 
the material beneath that requiring conduits, with or 
without lining, &c., are illustrated by a large number of 
diagram sections taken from the conduits of Glasgow, 
Aberdeen, Marseilles, Roque Favour, Loch Katrine, &c. 
Mr. Humber appears to us to dismiss somewhat too sum- 
marily the notion of constructing conduits of earthenware 
pipes bedded in concrete. If such a conduit were exposed 
to anything like serious pressure at any one point, or to con- 
cussion, as by the sudden shutting of large valves, &c., it 
would no doubt be very liable to derangementor destruction; 
but with the necessary precautions, cheap conduits of earthen- 
ware pipes would often be found quite sufficient for small 
water supplies, and are worthy of consideration now that 
wholesome water supply to villages and hamlets is begin- 
ning to engage the attention it has long deserved. Common 
earthen pipes have been ee with complete success in 
many cases of the sort abroad. On the slopes of Etna, in 
Sicily, many villages are thus supplied, as, for example, 
Zafferrana, to which the water from the Val de Calanna 
(part of the Val del Bové) is brought down from an altitude 
of several hundred feet through common earthen pipes of 
10in, to 12in. bore, which everywhere slope downwards, 
and the fall of which at every point is so arranged that no 
serious pressure is anywhere visited on the piping, which 
is, indeed, for the chief part of its length not absolutely 
full, as may be seen by certain open places provided along 
its length. An ingenious automatic stop or throttle valve, 
for the purpose of cutting off the supply in the event of a 
fracture occurring below the place of the valve—as applied 
to the main conduit of the Vartry reservoir, supplying 
Dublin with water—is described and illustrated in this 
chapter; it is, we may presume, by Mr. Hawksley, C.E. 
We have also illustrations of valves for like purposes upon 
the mains of the Liverpool waterworks. Automatic stop- 
valves for this purpose still leave room for ingenuity, the 
desideratum being yet unaccomplished of a cut-off so 
arranged as not to produce a formidable concussion when 
it acts; the cut-off should take place rapidly but gradually. 
Chapter XIII. concerns itself, both theoretically and prac- 
tically, with the distribution of water supply through main 
pipes, and through a system of these the diameters of which 
vary with distance from the source and with the demand 
made upon them at each point. The discrepancies between 
theoretic and actual discharge are pointed out, though 
without throwing any new light upon the causes which 
have evolved formule more or less erroneous, based upon 
data obtained generally from very small and straight pipes, 
which, when applied to mains of great size, magnify, of 
course, every source of experimental error. A striking 
instance of this discrepancy, generally attended with the 
apparently anomalous result that the actual is greater than 
the theoretic discharge, is given by our author :—“ Experi- 
ments were made in 1870 with the 42in. main supplying 
the city of Calcutta with water. Its discharge, as calcu- 
lated by both Neville’s and Downing’s formule, was 
7,450,000 gallons per day, and by Hawksley’s and Moles- 
worth’s, 6,150,000 gallons, whilst the actual discharge, as 
measured at the reservoir, was equal to at least’ 8,000,000 
gallons, or an increase of 7°4 per cent. on the quantity 
computed by Neville’s and Downing’s formule, and 30 per 
cent. on that by Hawksley’s and Molesworth’s.” 

The complicated question of how to proportion the 
diameters of a large and complex network of leading and 
distributing mains, such as those through a large city fed 
from one or more great points of alimentation on the 
gravitating principle, is dealt with in a brief and common- 
sense, but by no means exhaustive, manner. A complete 
solution of the problem, which has engaged more than one 
continental mathematician, is in fact too complicated and 
full of variables having mutual relations, to admit of 
anything more of practical value than what Mr. Humber 
has by a few common-sense propositions laid down, 
though with only approximate correctness. The subject 
has somewhat further considered in M. Genieys’ 
work, entitled “Essai sur les Moyens de Conduire, 
d’Eléver et de Distribuer les Eaux,” and also by M. Morin 
th the volume of his course of “ Legons sur le Mecanique,” 
containing “ Hydraulique,” but the subject still remains 
incomplete, every author on practical hydraulics, in fact, 
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ies. Under this head, Mr. Humber refers to 
“ tubercular corrosion,” but in such a way as appears to us 
to show that he has not made himself sufficiently 
acquainted with this very peculiar form of combined 
corrosion and incrustation to convey to his readers any 
but an erroneous im ion as to it. All corrosion of 
cast iron in presence of air and water commences at various 
points or centres, and at each of these the rust formed is 
more or less protuberant from the surface of the cast 
iron, and as such points multiply in number, they at iast 
conjoin to form an approximately uniform coat of rust if 
that be not swept away by the current or any other means; 
but this is not tubercular corrosion at all, and the term, 
when thus misapplied, is misleading. Tubercular corrosion 
was the term first applied by the engineers of the city of 
Grenoble to the strange protuberances of ironoxide with 
some earthy matter, which were found to form in the main 
pipes of that city in the most capricious and inexplicable 
way. Considerable lengths of the interior of the 
mains remained free from incrustation, while at one or 
more points not far distant nodular concretions formed 
and continued to increase into hard reniform masses, some- 
times big enough to occupy and obstruct a large proportion 
of the sectional area of the main. 

So much public inconvenience resulted that a careful 
scientific commission was called upon to investigate the 
cause, and it was ultimately found that the water supply- 
ing the city was alkaline—that is, contained a sensible 
proportion of free alkali, derived, no doubt, from the 
gradual decomposition by rain, &c., of rocks containing 
potash and — None but alkaline water gives rise to 
this very peculiar form of corrosion and of accretion at 
certain spots of rust so formed, and since the Grenoble 
investigation the same phenomena have been remarked in 
the mains of other towns or cities always with the con- 
comitant of the water being slightly alkaline. At Grenoble 
the mains were, at Songhai expense, cleared of their 
internal protuberances by opening them at intervals and 
dragging through them a spring steel scraper with 
cutting edges and of = strength, pulled along — chain 
previously passed in from the end of the main. The pro- 
duction of these tubercles has been found to be greatly 
retarded by smearing the interior of the pipes with a 
cream of Portland cement previous to their elas laid. 
Another exceedingly troublesome form of protuberance 
was observed in the water mains of Dublin before that 
city was supplied from the Vartry river, and while its 
supply was derived from the waters of the Grand and 
Royal canals. These were calcareous waters in which one 
or more species of fresh water sponge were found to grow 
with great vigour. The sporules of these sponges carried 
into the mains adhered to the interior of the pipes, and 
though in total darkness, increased in size with rapidity. 
This chapter concludes with information upon hydrants, 
fire-cocks, and appliances for street watering, and with 
figures of many varieties of these. 

Chapter XIV. “On Water Meters, Service Pipes, and 
Housetittings,” for water supply, is a condensed and valu- 
able repertory of everything important that relates to 
| water-fittings and their improvements to a recent date. 
The chapter commences by describing the water meters 
which have been brought more or less into use, dividing 
these into two great classes, viz., reciprocating or positive 
meters, as our author calls them, which are all, in fact, 
pistons more or less disguised, and which propose to register 
the actual volume of water passed through in a given 
time ; and rotary or inferential meters, all of which are, 
in fact, turbines or “helicoids,” in which the quantity of 
water passed is proportionate to the velocity of rotation 
from which the quantity is inferred. A very good discus- 
sion of the relative merits of these two systems, as applied 
to high and low-pressure service, follows. It is admitted 
that no water meter yet produced gives absolutely exact 
results; that rotary meters are more durable and less 
liable to accidental derangement than those which are 
reciprocating, and that the rotary meter in its most 
— forms cannot be depended upon to nearer than 
about two per cent. of the inferential discharge. Deacon’s 
ingenious meter for detecting waste is also described, an 
elaborate paper upon which was read last year at the 
Institution of Civil Engineers. We then pass to the 
subject of service pipes and their jointings, and an excel- 
lent digest is given of the comparative evidence as to the 
durability, &c., of iron, as compared with lead service 
pipes, frotn evidence obtained from 130 towns in England 
and Wales. We have also an excellent digest of the con- 
clusions or opinions which have been rents professional 
chemists as to the amount of action of various waters upon 
lead pipes. No nove! information appears to have been 
added to the fundamental fact first pointed out many years 
ago by Faraday, if we mistake not, namely, that the greater 
the purity of the water from saline contents, and the more 
completely it is aérated and impregnated by carbonic acid, 
the greater is its corrosive power on lead. The results of 
experiments on lead pipe lined with tin, for the purpose 
of rendering this action impossible, are given. e may 
suggest, in passing, that one path towards perfection in 
improving soft and flexible metal service pipes remains, so 
far as we yet know, completely untrodden by the metal- 
lurgist and chemist. Zinc is capable of forming a multi- 
tude of alloys with lead, many of which are definite com- 
binations of much stability. A sufficiently large series 
of experiments might probably eventuate in finding 
some one of these alloys which, while much harder 
than lead at ordinary temperatures, would admit of being 
easily drawn or pressed into pipes at temperatures. at or 
above the boiling point of water, the alloy not being itself 
attackable by water, whether pure or containing saline 
matter. Lead and zinc do not differ very greatly in price, 
and from its greater hardness, pipes of one of these alloys 
would admit of being made thinner than if of lead only, 
so that possibly economy as well as salubrity might be 
reached at the same time. From the insidious and cumu- 


iving it a wide berth, appalled apparently by its diffi- 
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lative nature of lead poisoning, the doctrine broached by 





Messrs. Graham, Miller, and Hoffman a considerable time 
since, and lately repeated in the sixth report of the Rivers 
Pollution Commissioners, that too much has been said 
about the danger of lead pipes, &., seems to us full of 
peril, and a concession on of scientific conclu- 
sion to incorporated interests. e chapter then passes 
on to a very complete catalogue of the many forms 
of taps and valves, with the recent improvements 
which have been a to. water service. A mode 
of mitigating the shock by the sudden shutting of 
cocks, which has been known and practised by a few 
first-class plumbers, and which consists in placing a small 
air vessel close behind each tap, has not been noticed either 
by Mr. Humber. This — is worthy of being called a 
well-arranged plumbers’ mecum. 

The succeeding chapter, entitled, “On the Law and 
Economy of Waterworks," contains some valuable Dim 
mation, especially to the parliamentary engineer, thou; 
it can scarcely be said to exhaust the subjects of its title. 
It contains some useful and not easily obtainable informa- 
tion, given in a tabular form, proposing to compare the 
water rates charged in various British and foreign towns. 
Any comparison possible, however, is of a very defective 
character, arising from the extremely discrepant bases of 
charge in the different continental towns, and our author 
would have greatly enhanced the value of these tables if 
he had endeavoured to reduce the charges they reveal to 
some one common basis. Roughly, nearly all that can be 
deduced from these tables is that water rates in continental 
towns are very generally below those of Great Britain, 
that the rates in these towns vary enormously, those of 
Berlin and Altona considerably exceeding English rates, 
while some other towns, such as at Winterthiir, in 
Switzerland, the rates are only about one-half those of 
London and Glasgow ; the rate per 1000 gallons delivered 
by the metropolitan companies for ordi consumers 
appears to be from 7d. to 9d. The principle of assessment 
adopted in many of the continental towns appears 
extremely objectionable and oppressive to the poorer 
classes, who pay much more in proportion than does the 
great consumer for manufacturing or other purposes. 
These tables are probably not quite free from some errors, 
as, for example, in Berlin, where for a supply of 484 gallons 
the charge is nearly 16d., while for any quantity above 
that the price is stated to drop down to less than one- 
fourth. Can this be correct ? 


Chapter XVI. is devoted to a copious statement of facts 
in reference to the constant system of supply in towns 
where it has been brought into use under its best con- 
ditions, and to a comparison which is given with much 
fairness, and in a clear and judicial manner, between th. 
still rival systems .of intermittent and constant « .yply. 
In this comparison Mr. Humber, while pressing turmly the 
arguments that have been urged on both sides, carefully 
avoids anything like partisanship, a tone not easily pre- 
served on a subject which has, in many different quarters, 
provoked so much controversial heat, and not unfrequently 
distorted statements. The last ckapter in the volume, 
consisting of no less than 106 pages, s devoted toa descrip- 
tion of the fifty well-executed double-page plates, and to 
the appendices A to E, which comprise a few useful tables, 
and a number of specifications in extenso of various executed 
waterworks, which may be employed by the student, or as 
models by the engineer in practice. 

We have felt justified in laying before the readers of 
Tue EnaineEeEr this necessarily lengthy and careful analysis 
of the contents of Mr. Humber’s work, because by no other 
method could we convey any sufficient notion of its copious 
and well-arranged matter. British works on engineering 
have for a long time past been too generally of a frag- 
mentary, and not unfrequently of a superficial character, 
more likely to benefit the publisher by the sale of a small 
and cheaply-got-up volume than to convey anything like 
systematic or complete instruction to the reader. Mr. 
Humber’s work is a rare and signal exception. It is 
characterised almost throughout by an exhaustiveness 
much more distinctive of French and German than of 
English technical treatises. On one point only can we take 
any exception to the work, namely, to the unwieldy size 
of the volume, which actually weighs 12lb. Perhaps the 
publisher is more responsible for this than the author. In 
whatever form produced, with its numerous plates and 
illustrations, tables, &c., the price of the work must neces- 
sarily have been large, and this would perhaps have been 
less freely given had the text been printed in three or four 
large octavo volumes with a folio volume of plates. In 
this form, however, we have no doubt the number of 
purchasers would have been much larger, and the comfort 
of the reader greatly enhanced. This is the biggest book 
which has appeared upon any technical subject from the 
London press since the date of the Great Eastern of books 
—Mr. J. Scott Russell’s—* On Shipbuilding,” the fate of 
which, we think, should have warned everyone against 
the production of those great volumes which an old literary 
proverb declares to be a great evil. 





The Puzzzle of Life, and How it has been Put Together. By 
ArtHur Nicots, F.R.G.8S. Longmans, Green, and Co, 
Tuis little book, easily and attractively written for young 
people, is a short though clear description of the world’s 
structure and gradual development from the earliest ages. 
It gives an account of the various geological formations, 
of the —_— of vegetable and animal life on land and in 
sea, and of the flint weapons, lake dwellings, and other chief 
discoveries of pre-historic remains yet made. The book is 
well and fully illustrated, but we think it a pity that the 
plates and the descriptions of them are not, wherever pos- 
sible, close together. The treatment of so wide and diffi- 
cult a subject, and the condensing of it into a volume of 
150 pages, is no light task. We can, however, congratu- 
late Mr. Nicols upon having accomplished it in so judi- 
cious, = better still, so suggestive a manner, and 
we have no doubt that his little book will become a well- 


worn favourite in the hands of all thoughtful and intelli- 
gent children who are so fortunate as to possess it. 
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RAILWAY MATTERS. 


TRAMWAY cars drawn by steam are now run daily through the 
streets of Brussels, ¥ 


AT a meeting of the Midland Railway Company, to be held on 
the 19th inst., resolutions will be Sor ga for wae See 
pd ane capital in 4 per cent. con le preference of £17 

THE advancement of the work at the St. Gothard tunnel was, 
during the week ending 2nd December, 82‘3ft. on the Goeschenen 
side, and 65°6ft. on the Airolo side, a total of 148ft., or an average 
of 21ft. per day. 

Great floods are reported from Portugal. The Tagus and Mon- 
dego have overflowed their banks, and damage has been caused in 
some agricultural districts. The railway line betwen Badajoz and 
Ciudad Real is partially destroyed, and telegraphic communication 
with Spain is interrupted. 

THE progress made by the contractors on the new line of rail- 
way between Leyburn and Hawes has been such that it is expected 
to be ready for traffic before the close of the present month. 
This new section will be in connection at Hawes with the Midland 
Company’s new Settle and Carlisle extension. 

THE members of the United States Corps of En 
have been making a Government re- of the 
Railroad, have completed their work and returned to Washington. 
We understand that they find no material inaccuracy in the 
surveys already reported to the Government authorities. 


TuE Erie Railway Company, on the 15th November, for the first 
time in a number of years, commenced paying the employés 
promptly for the previous month. The company is now squarely 
up with the yo ben The paymaster for the eastern division 
disbursed 424,000 dollars to employés between October 30th and 
November 11th. 

Mr. Cupwortu, who has recently resigned the position of 
locomotive engineer of the South-Eastern Railway, was this week 
presented, in the board-room of the company at Londou Bridge 
station, with a silver tea and coffee service by the chairman 
deputy-chairman, and directors, as a token of their regard and 
esteem, The presentation was made by the chairman, Sir Edward 
Watkin, M.P. 

NoMINALLY an American railroad car-load is 20,000 lb. It is 
also 70 barrels of salt, 70 of lime, 90 of flour, 60 of whiskey, 200 
sacks of flour, 6 cords of soft wood, 18 or 20 head of cattle, 50 or 
60 heads of hogs, 80 to 100 head of sheep, 9000ft. of solid 
17,000ft. of siding, 18,000ft. of flooring, 40,000 shingles, one-half 
less hard lumber, one-fourth less lumber, one-tenth less of 
joist, scantling, and other large timbers, 340 bushels of wheat, 400 
corn, 680 of oats, 400 of barley, 360 of flaxseed, 360 of apples 
= 430 of Irish potatoes, 360 uf sweet potatoes, 1000 bushels of 

ran. 

THE Railway Age says :—‘‘The narrow gauge railway on the 
Centennial grounds did a highly successful business, and must have 
proved very profitable to its owners, The number of daily trains 
was eight; number of trips per train, fourteen. The number of 
passengers carried from May 15th to November 1st was 3,784,142, 
which, at the petty rate of five cents each, amounts to 189,207 
dollars, or an average monthly earning, for the five and a-half 
months, of over 34,000 dojlars, which is a great deal more than 
some full grown railways that we known of earn. Somebody made 
money out of this little venture—we do not know who.” 

Tur following statement shows the total number of miles of 
railway open and working in the Eiritish Empire to the most recent 
dates attainable, but mostly to the 3lst December, 1875 :---United 
Kingdom, 16,658 miles, British possessions — Australia--New 
South Wales, 437 miles ; Queensland, 263; South Australia, 258, 
including railways worked by horse traction; Victoria, 618; 
British Guiana, 21; Cape of Good Hope, 149; Ceylon, 914; 
Dominion of Canada, 4443 ; India, 6461 ; Jamaica, 254 ; Mauritius, 
66 ; Natal, 55; New Zealand, 542; Tasmania, 167. Total in 
= possessions, 13,5474 miles ; total in British Empire, 30,2054 
miles, 

WITHIN the last few days a fearful railway calamity was averted 
by the efficient action of the Westinghouse automatic brake. A 
train from London to the North was running at a high velocity in 
the dark, when the engine ran over a fog signal. The driver pulled 
up as yer as possible, aud stopped just nine yards in the rear 
of the last van of a broken down goods train, which the guard had 
not had time to sufficiently protect. The traversed after 
the application of the brakes was very small, but the precise dis- 
tance was not measured. The bearing of this circumstance on the 
Abbots Ripton accident will be readily perceived. 

_THE works on the Kidderminster and Bewdley line of railway 
will be completed by the end of the present year. The construc- 
tion of this three miles of railway has been in hand for several 
aw It will prove a great boon to passengers from Birmingham, 

olverhampton, Dudley, and Stourbridge, to Severn Valley Rail- 
way, and will avoid the delay bitherto experienced at Hartlebury 
Junction, The London and North-Western Railway will have 
— over this new loop line from Kidderminster to 
South Wales, and it has been stated that that company will save 
at least £50,000 a » oad by that means, 

THE statistics of the imports of coal into the port and district of 
London during November show that the total amount brought by 
rail and canal was 510,619 tons, as against 492,730 tons in the same 
period of 1875, Of this amount the London and North-Western 
carried 133,624 tons ; the Great Northern, 80,790 tons ; the Great 
Western, 67,205 tons; the Midland, 151,478 tons; the Great 
Eastern, 73,615 tons ; the South-Western, 2414 tons; the London, 
Chatham, and Dover, 12 tons ; the South-Eastern, 1084 tons ; and 
the Grand Junction Canal, 396 tons. From January 1st to November 
30th, 1876, the total imported by railway and canal was 4,759,828 
tons, as compared with 4,550,085 in the corresponding months of 
last year, being an increase of 209,741 tons. 

THE Times’ correspondent at Naples writes :—‘‘ The whole line 
from Palermo to Girgenti will be opened for traffic about the 
middle of next month. Indeed, there is only a short section of it 
from Spain to Passofonduto which can be said to be incomplete, 
and this is so far advanced as to admit of an official trial on the 
7th of December. As this line runs from north to south through the 
sulphur districts, and those which have been most infested b 
b dage, the cause of order and industry will be equally saved, 
and we shall hear less of those crimes which have been the dis- 
grace of the country hitherto. The project of a railway from 
Naples to Rome by Gaeta was again on the tapis, and the Prime 
perp ode op! Depretis, has promised it his serious consideration, 
and has called for an estimate of the expense of constructing it. 
This would not be considerable, as the fine for a great distance 
would be carried over a dead level.” 
_ THE more prominent facts connected with railway traffic working 
in 1875, as compared with 1874, are thus stated in Captain Tyler’s 
recently issued :—There was an increase of gross receipts 
amounting to £2,083,255, but also an increase of working expenses 
amounting to £550,679. There was an increase of £226,155 in 
first-class, and of £639,224 in third-class 
£256,589 in second-class nger receipts. While there was an 
increase of 4,434,127 in the numbers of first-class, and of 
26,438,488 in the numbers of third class passenger journeys, there 
was a decrease of 1,737,792 in the numbers of second-class passen- 
ger journeys. There was an increase in the receipts from ’ 
minerals, &c., of £1,262,189, As between 1874 and 1875 the 
principal differences in the cost of working and maintenance per 
train mile were in way and works and locomotive charges. In the 
former of these there was a decrease of “36d., or rather over a third 
of a y ; and in the latter a decrease of ‘9d. Comparing 1874 
and 1875, there was an increase of 1°6d. in way and works, und of 
1°98d. in locomotive charges, while there was also an increase of 
2°3d. in traffic expenses, 
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NOTES AND MEMORANDA. 


INK STAINS may be removed from coloured fabrics which would 
not bear the application of acids, chloride of lime or other strong 
its, by a concentrated solution of sodium pyrophosphate 
(e tp old stains do not yield at once, but require a pro- 
longed application. 

MM. TREVES and DuRASSIER have recently shown that the dis- 
tribution of magnetism in a Pinon aged is strongly influenced by the 

of carbon in the On comparing steels containi 

per cent., 4 per cent., and } per cent, of abe, it was no 
that, the less the | ay wy co e more uniform the distribution. 

Carbonisation tends to concentrate magnetism toward the poles, 

Ar the Centennial Exhibition the French books exhibited proved 
much more successful than either the English or German. The 
catalogue of the French collection gives some interesting facts 
about the great French houses, as “‘ that the famous establishment 
of Mame, at Tours, can turn out 20,000 volumes a day or 6,000,000, 
a year, and that the equally famous house of Firmin Didot, which 
dates back into the seventeenth century, has had its collection of 
Greek classics set up entirely by fe compositors, of whom it 
employs 250.” 
wham ng gee —— is nahn ol of a new 

ing agent, and is e of woody fibre pre nitro- 
glycerine. It is stated to have about three times the force of 
block blasting powder, but is very i x in its action and is 
very sensitive to moisture. Pantopollet is produced at a dynamite 
manufactory at Opladen, on the Rhine, and consists of naphtha- 
line dissolved in nitroglycerine. The blasting action is quite good, 
and the force equal to about’ three times that of ordinary blasting 
powder. It yielded, however, during the experiments a very un- 
pleasant smoke and odour, and produced severe pains in the heads 
and chests of the workmen. 

AN alloy as beautifully white as electro-plate, and at the same 
time free from expensive nickel, is produced by strongly heating 
(two to two and a-half hours at brightest red heat) a mixture of 
one part of best manganese ore in powder, one part of powdered 
copper scales, with two parts of bone-black. After the lapse of 
that time, the crucible—a graphite crucible to be preferred—is left 
to cool, and turned over, when a beautifully white button falls out, 
along with the unburnt bone-black. This metal may be filled, 
rolled, and drawn, has a beautiful sound, and seems destined to 
compete with nickel and German silver. 

ALBERTITE, a very light mineral, resembling fine pitch in appear- 
ance, is largely found in New Brunswick. It occurs in connection 
with calcareo-bituminous shales, and has been by some regarded 
as true coal, by others as a variety of jet, and by others again as 
more nearly related toasphaltum. The true nature of the mineral 
was made the basis of a law suit in Scotland a few years ago, in 
which the amount involved was something more than a million 

ounds sterling; as the decision settled the question of the 
iability to pay a royalty. It resembles asphaltum very closely, 
being very black, brittle and lustrous, and like asphaltum, is 
destitute of structure, but differs from it in fusibility and in its 
relation to various solvents. It differs from true coal in being 
of one quality throughout, in containing no traces of vegetable 
tissues, and in its mode of occurrence as a vein and not as a bed. 





The vein occupies an irregular and nearly vertical fissure, and 
varies from lin, to 17ft. in thickness, It fies been mined to the | 
depth of 1162ft. The accompanying shales are abundantly filled | 
with the remains of fossil fishes, and it is not improbable that 
from these, in part at least, the mineral was derived, existing at | 
first in a fiuid or semi-fluil state. Vegetable remains are almost | 
entirely wanting in the shales, During twelve years since the | 
discovery, there have been — 154,800 tons of albertite, chiefly 
to the United States, where it has been used for the manufacture 
of oil, and for the admixture with bituminous coal in the manufac- | 
ture of illuminating gas. It is admirably adapted for either of | 
these purposes,. yielding 100 gallons of crude oil, or 14,500 cubic 
feet of gas of superior illuminating power per ton. The price 
varies from 15 dols. to 30 dols., gold, per ton. 

FatHeErR SEccHI has written a letter to the French Academy of 
Sciences on the ‘‘ Hydraulics of the Ancients.” The monuments 
he mentions have been mostly discovered by him in the environs 
of Rome. The first mentioned by him is an aqueduct built at 
Alatri, 200 years before the Christian era, It is an inverted 
syphon, its lowest point being 101 metres below the orifice from 
which the water flowed into the town ; so that it sustains at its 
bottom a weight of at least eleven atmospheres. The pipes of 
this aqueduct are of earthenware, buried in a thick bed of con- 
crete; they were very firmly joined together along a length of 
LS Fm This work seems to have been the model on which 

itruvius founded his description of = aqueducts. The 
second remarkable relic of antiquity found at the same place is a 
complete system of drainage com of enormous porous stone- 
ware pipes, a metre in length, fourteen centimetres in diameter, 
and only two in thickness. This was done to dry up a plain 
intended for military mancuvres. Next come inclined planes 
expressly laid down on substantial foundations and near the top of 
a mountain, in order to collect rain water on a large surface, with 
a basin to purify it, and cisterns to preserve it. This was done to 
provide the town of Segni with potable water. Then follow con- 
trivances of the ancients for turning the water filtering through 
porous ground into the aqueducts by turning the clayey strata to 
account. They used also to rid water of its carbonates of lime by 
boiling, then cooling it again by applying snow to the outside, 
They likewise had an ingenious way of cooling their “ aqua 
tepula,” which was too warm for drinking after it had been brought 
over tothe Capitol. Father Secchi has discovered the spring 
whence it came, and found that it marks 18 deg. Cent.—64 Fah,.— 
in winter. The Romans used to mix it with water from the 
Julia, which only marked 11 deg. The other spring, now called 
** Preziosa,” issues from an old volcanic crater. 

Coo sea to Klever, one hundred parts of glycerine will 

ve i— 








Parts. Parts. 

Acid Arsenious -» 20°00 | Mercury Bichloride .. .. 7°50 
» Arsenic... we « «+ 2000 ” Bicyanide .. .. 27°00 

»» Bensoic.. -. 10 to 20°00 * Arseniate .. .. 50900 
» Boracic ., .. «. «+ 10°00 | Potassa Ublorate .. .. .. 3:50 
x» Oxalic .. ee: oe » and Iron Tartrate 8:00 
,» Tannic -- 50°00 | Potassium Bromide ee 25°00 
Alum. » 40°00 » Cyanide ., .. 32°00 
Ammonia Carb 20°00 | yes lodide es eo 40°00 
, uriate 20°00 | Morp! se ee oe oe oe §6045 
Antimony Tartrate .. 5°50 * cetate .. + 20°00 
Atmopla .<. «2 «+ os 3°00 ‘ Muriate.. .. +. 2000 
» Sulphate .. 33°00 | Soda Arseniate .. «. 50°00 
Barium Chloride .. .. 10°00 »» Bicatb cc oe os 8°00 
BORE ce oe ce ee 60 00 +, Carbonate .. «+ «+. 98°00 
Brucia- .« 08 o« 0 2°25 | Phosphorus .. «+ «+ «+ 0°20 
Cinchona se ee oe e¢ 0°50 | Sulphur .. oe ce «+ oe 0°10 
os Sulpha oo « 6°70 | Staye! oo co c¢ oe 400 
Aceta‘ oo co co 10°00 ” N oo ee 0°25 

» _ Sulphate .. .. .. 30°00 is Sulphate .. .. 22°40 
ton Lactate .. .. «+ «+ 16°00 | Veratria .. «s +s «4 «+ 1°00 
» Sulphate .. «. «- 26°00 | Zinc Chloride eo oe ee 50°00 
ine =o ce os ce oe 6190 » lTodide .. «2 «+ «+ 40°00 
Acetate eo oe oe 20°00 » Sulphate .. «. «- 35°00 
Glycerine is particularly valuable as a solvent for gum arabic, as 


also od a Glue, by continued digestion, is soluble in glycerine, 
gelatinising on cooling. Glycerine dissolves aniline violet, alizarin, 
and alcoholic madder extract. A solution of aniline colour in 
gh cerine is often used for stamping with rubber hand stamps. 

ycerine is employed to extract the perfume from flowers, and 
the aromatic principle of red peppers. Sulphate of quinine dis- 
solves in ten parts of glycerine when hot, but when cold separates 
in clots, which, when triturated with the supernatant liquid, gives 
it the consistence of a cerate, very useful for frictions and embro- 
cations. Fifty of warm glycerine will hold in solution when 
cold one part of salicylic acid. Three hundred parts of water 
may be added without causing precipitation. 





MISCELLANEA. 


THE Musselburgh Town Council have resolved to petition 
a ganagy to place a battery on Inchkeith for the defence of the 

orth, 

THE German Parliament has rejected by a majority a pro- 
posal by Herr Windhorst to postpone until 1879 the abolition of 
the import duties on iron. 

THE Gartsherrie coal-cutting machine from Scotland, which was 
on exhibition at the Centennial, is now in successful operation in 
the mines of the Watson Coal Company, at Brazil, In 


THE Nord states that the new Russian ironclad Novgorod has 
br completed its armaments, and made its trial trip at Odessa 
with perfect success. It will at once proceed to take up its station 
at Alchakoff, 


St. Louis is agitating the subject of the establishment of cotton 
factories there, thus adding the manufacture of cotton goods to 
her interest in the transportation of raw cotton from Southern 
fields to Northern factories, 


THE boiler of a locomotive engine burst on Wednesday morning 
in the goods yard of the North-Eastern Railway Company at West 
Hartlepool. The fireman was so badly scalded that he died shortly 
afterwards, and the driver sustained a serious injury. 


At a meeting of the Kingston Town Council on Wednesday 
night, the mayor, Alderman P. Jones, in the chair, it was resolved 
to oppose the combination of the borough in the drainage scheme 
of Hampton Wick, and the borough surveyor was instructed to 
mature plans for disposing of the sewage of the town upon the 
corporation eyots, 

Ir is announced that in prospect of Mr, Cross’s forthcoming 
factory legislation, the Parliamentary Committee of the Trade 
Union Congress have determined to urge such an alteration of 
the law as shall provide an additional number of factory 
inspectors, ~The committee will further ask for special provision 
for the inspection of weights and measures that are used for 
determining the earnings of workpeople. 

AccorDING to the Zimes, the War Department has ordered of 
Mr. Whitehead 200 of his fish torpedoes at a contract price of 
about £500 each, and they are to be manufactured under the 
superintendence of the patentee, in Austria, The cost of making 
like torpedoes in the Royal Laboratory Department of the Royal 
Arsenal, Woolwich, with all the latest improvements, is £300 
each, &c, A similar order has been received at that department. 


EMERY grinding stones were until recently made by mixing the 
emery with gum and shellac. It was found, however, that the 
shellac softened at high speeds, and the grinding stone, becoming 
greasy, ceased to polish. This difficulty is remedied by using, 
instead of shellac, soluble glass; this is done in certain German 
manufactories, the grinding stones of which are not corroded. 
They may turn at a velocity of 1000 to 2000 revolutions per minute 
without losing their form. 

THE SEAGULL, twin-screw gun-vessel, was taken into Plymouth 
Sound, on the 12th inst., for a 64 hours’ trial on the measured 
mile, which proved very satisfactory. With a reduced pressure 
she made « speed of 10} knots per hour. At half-boiler power she 
made 8} knots: At the conclusion of the trial she was taken into 
harbour to be completed. The cost of her repairs has been 
£18,000, ‘The stokehole temperature has reached the excessively 
high point of 133 deg. . 


THE Postmaster-General of the Canadian Dominion has ordered 
the steamship lines carrying the Canadian mails to land them at 
Halifax hereafter when the St. Lawrence is closed to navigation. 
The steamers will run to Portland as heretofore, stopping at Halifax 
by the way, but the Halifax people hope, with the aid of the Inter- 
colonial, to bring so much business to their port that the trip to 
Portland will soon be unnecessary. The mails and the steamer 
landings, which they consider the first step to this end, are 
secured, and Halifax rejoices accordingly. 

THE Margate Jetty extension works have made considerable 
progress during the last few weeks, The three seaward faces are 
nearly decked over. Two of the connecting bridges between the 
outside and central promenades have been fixed, and a third will 
be completed this week, leaving the three landward bridges to be 
fixed. All the floor-plates for the north landing, and the stairs 
connected therewith, have been laid; and the landings of the 
N.W. and N.E. faces are approaching completion. Half the 
timbers of the central promenade have been fixed; and the floor- 
ing will be commenced in a few days. 

WE learn that the new forts which have been erected on 
the Essex and Kent shores of the Thames, at Coalhouse 
Point and Shornmead, for the better defence of that river, 
are to be protected by means of torpedoes, a party of Royal 
Engineers belonging to the torpedo companies employed on 
board the torpedo ship Hood, in Chatham harbour, having 
left that vessel and pr ded to Shor d. The new forts 
have been provided with their armaments, both of them mounting 
the heaviest description of ordnance; and, together with the 
batteries at Garrison Point, the Isle of Grain, Folly Point, and 
Bishop’s Marsh, forming a complete protection to both the Thames 
and the Medway. 


AccorDING to the San Francisco Chronicle, another terrible 
instrument of war has been invented, by a resident of that city. 
The new gun, patented by Leonard and De Vry, and christened 
‘* Peace Conservator,” was exhibited at the Pacific Ironworks. 
The prompt action of the instrument, delivering seventy shots in 
four seconds, and ten hundred and fifty shots in one minute, 
through a thick oak barricade, proves that it is one of the most 
terrible death-dealing inventions ever known. The machinery is 
simpie and easily worked, requiring but few attendants, who are 
por sere protected from their adversaries’ bullets; and it can be 
transported with much greater ease than an ordinary six-pounder. 
The bullets from it will, it is claimed, diverge 300ft. in 1000 yards— 
the distance claimed at which it will effectually deliver shots—and 
the gun can be easily worked by one person in any direction, or 
made to shoot almost solid. 


BeHM and Wagner’s now well-known statistical work on tho 
population of the earth has just been published. Their estimate 
of the whole population of the globe for the present year amounts 
to 1,423,917,000, and the area of the land surface they calculate 
to be 51,340,800 square miles, thus giving an average density of 
about 28 people to one square mile. These data are apportioned 
— the various divisions of the globe as nearly as possible as 
follows :-— 





Density per 
Square Miles. Inhabitants. Square Mile. 
Europe .. ar «.« 8,776,493 .. 809,178,300 .. 82 
Asin «cs «2 ee — oe _-:17, 079,388 .. 824,648,500 .. 48 
Africa .. ee on «+ 11,415,804 199,921,600 .. 17 
Australia and Polynesia .. 3,381,210 .. 4,748,600 .. 
America oe oe +» 15,687,840 .. 85,519,800 .. 5} 


It is curious to notice that the area of the land surface of the globe 
has decreased since last year's issue as much as 83,349 square 
miles, This decrease mainly affects America, and may, no doubt, 
greatly be attributed to the result of more accurate and extended 
survey in the United States. But in all the other divisions of the 
land surface the area is given as less than last year, and this no 
doubt is also to be attributed mainly to a similar cause, This has 
had the effect, along with the absolute increase of the population, 
of slightly raising the density per square mile, The increase 
of the population estimate for 1876 over that for 1875 is upwards 
of 27,000,000. Of course, it must not be imagined that this enor- 


mous increase is entirely caused by the excess of births over deaths; 
as the area has been effected by extended survey, so the population 
figures owe their increase in a considerable degree to the results of 
ape and in India, and to a more 
hitherto imperfectly known. 


recent censuses mainly in 
accurate knowledge of regio’ 




















410 


THE ENGINEER. 





Dec. 15, 1876. 








EIGHT-HORSE POWER TRACTION ENGINE 


MESSRS. RUSTON, PROCTOR, AND CO., LINCOLN, ENGINEERS. 
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In our report of the Smithfield Show in Tur Encineer of the 
8th inst. special reference was made to Messrs, Ruston’s traction 
engine. We now give illustrations of the engine referred to, 
which will be found to require no further description than that 
already given. The back view shows the arrangement of the 
tender, coal bunkers, and water tanks, entrance to the foot-piate 


being made much éasier than when it is necessary to climb over | 


the side of the tender. All the regulating levers are brought to 
the most convenient positions for the driver, and altogether the 
engine is of excellent design and workmanship. ur illustrations 


have been prepared from well-executed tracings kindly placed at | 


our disposal by Messrs. Ruston. 








THE 38-TON GUN WORKED BY STEAM AND 


HYDRAULIC POWER. 


THE accompanying figures show the construction of the two 


alternative methods for working the 38-ton gun proposed by 


Colonel Field, superintendent of the Royal Carriage Department, | 


namely, steam and hydraulic gear. The former has been tried 


in the presence of the Committee on Heavy Guns, and _ has | 


acquitted itself well—vide Encingrr September 8th—the latter 
has not yet been tried. On both systems, what we may term 


the auxiliary principle of the carriage department has been | 


strictly observed. That is to say, the best gear for hand working 
being supplied to the guns, the steam or hydraulic pressure is 
applied to this hand gear. In short the main winches on each 
side of the rear of the platform are the point to which any 
motive power is applied, being the best and most cunvenient for 
hand working, but requiring special arrangements for the appli- 
cation of steam and hydraulic power. The steam gear is the 
more difficult. design of the two, because the shafting through 
which the force is transmitted must necessarily alter not only its 
position continually, but also its length. In fact, while trars- 
mitting rotation through its parts to the platform, it has to 
follow the latter and accommodate itself to its movements, hence 
the necessity for the telescope shaft, designed by Mr. Butter, 
which is, we believe, quite a novelty. Figs. 1 and 2 show the 
functions of this shaft. The main shaft, B M, is brought 
into working by one of two friction cone clutches at M, which 
causes it to be turned by the steam power in either direction, 
according to which cone clutch is applied. With the steam 
power applied, then the shaft M B is in constant rotation. At B 
a bevelled toothed wheel causes a face wheel in the hurizontal 
plane to revolve, and in gear with it a second bevelled tooth 
wheel which may alter its position on the face wheel, but be it 
where it may, must rotate with it. From this wheel runs the 
telescope piston B A, which imparts rotation to a second face 
wheel near A, and so causes a rotation to be given toa longi- 
tudinal shaft LO and a transverse shaft LP, by means of 
bevelled toothed wheels. These two shafts then are in continual 
rotation whenever the steam power is applied, but they may turn 
idly unless brought to bear on the required parts by means of 
friction cone clutches. By these the longitudinal shaft LO is 


brought into gear with the main winch D, by which the gun is | 
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run in and out or traversed, or, on the other hand, the transverse | 


shaft L P is made to work the loading gear. 


Now it will be seen that the platfurm is liable to be in any | 


position between those of extreme training, shown by the dotted 


lines C' F? C'* F"*, while the main shaft M B retains its posi- | 


tion, therefore it is necessary that the telescope shafts, B A should 
be capable of reaching from B to A‘ or from B to A??, that is 
that it should be capable of adjusting its length so as to connect 
B and A when they are at the minimum distance shown in the 
central position BA, or any increased distance up to B A! or 
BA**. To do this the shaft has to extend when at a maximum, 


to nearly double its minimum length, and fur this purpose it is 
| made telescopic, that is it consists of a solid shaft fitting into a 
| tubular one with a long rib or flange to cause rotation to be im- 
parted from the tube to the shaft, no matter how far one may 
draw along on the other. It has been found necessary to ease 
the strain of friction on the wrist of the telescope shaft next the 
face wheel 2 by supporting it on a roller which runs round in a 
| circle concentric with the circumference of the face wheel B. 
| The advantages of the cone clutches are the readiness with which 
| they can be applied, and still more the fact that their use renders 





| platform. The bed and ; ’ 
shaft, so that the part of ‘the chain in the act of coming 
off the cylinder is brought central or opposite to the bore 





it impossible for the steam 
power to be used with un- 
suspected violence, as might 
have otherwise been when 
any part was jammed, for the 
cone clutch will turn and 
grind on its bearings instead 
of moving it if the resistance 
increases beyond a certain 
amount. As we have said, 
the steam gear has acquitted 
itself very well, nevertheless 
there can be little question 
that hydraulic power can be 
applied without the com- 
plicated train of wheels and 
shafting necessary for the use 
of steam. 

The hydraulic gear has not 
yet been tried, but its trial 
may be shortly expected. 
Figs. 3 and 4 show the 
general design. The hydrau- 
lic tube comes up at A and 
passes to a Brotherhood 
engine, a bc, at the main 
winchals D, the waste water 
being returned through a 
second similar tube. It will 
be seen that there is no 
difficulty in this tube ad- 
justing itself to any required 
length with the movement of 
the platform. 

The chain loading gear 
designed by Mr. Butter, of 
which a woodcut and some 
description was given in 
THe Encineer of October 
29th, 1875, has now been 
brought to, much greater per- 
fection. It consists of a chain 
made of what are termed rule 
joint link, that is a parrot’s 
link chain, capable, however, 
of only . bending round one 
way, because the corners are 
left on the links on one side, 
so that the chain cannot be 
pushed sensibly past the 
straight line like a carpenter’s 
rule when opened out to the 
full length. This chain is 
wound round a spiral bed on 
a cylinder connected with the 
transverse shaft mentioned as 
being at the: front of the 
cylinder are carried along this 


of the gun. As it unwinds it emerges from a guiding tube, 
and by means of a hinged piece recently constructed pa: 

down the bore. Its own weight causes it to retain the straight 
horizontal position, and no amount of pressure will cause the links 
to bend in their flexible or free direction, unless there was some- 
thing to commence this movement by lifting the links at any 
point beyond a certain amount. As there is no such power 
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CARRIAGES FOR THE 38-TON]jGUN. oe 9 
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pee to act in lifting the links, they work rigidly and 


The same system has been applied to the 80-ton gun, which will 
now be fully tried at Shoeburyness. We have seen it work, but | 
not in a complete state, in the Royal Arsenal. 

With the working of the 38-ton gun comes in the question of | 
drill and the number of men required. We must admit that in | 























the trial at Shoeburyness it appeared to us that very tall; power- 
ful men were almost a necessity for rapid working in certain 
positions. Much depended especially on the No, 2's reach and 
power. With steam or hydraulic gear this is not so. Four 


| numbers besides the No. 1 were sufficient to work the gun. 


Their duties were as follows :—No 1 commanded and attended 
to release valve; No, 2 worked elevating winch, attending to the 














by bed 4 ~. 


Nee ee we 
chain loading lever, andfassisted: in entering projectile and cart- 
ridge, and hauled right-hand rope. No. 3 attended to cradleand 
overhead gear which brings up shot, assisted in entering it, and 
attended to clutch wheel. No 4 worked steam lever; No. 5 
assisted No. 3 in raising shot and attending to overhead gear, 
and attended to a clutch wheel and pump lever, and hauled left- 
hand rope. 








THE SMITHFIELD CLUB SHOW. 

In wagon and cart exhibits, Messrs. Crosskill and Co., the 
Beverley Company, and the Bristol Wagon Company were the 
principal exhibitors. Messrs, Ball and Sons and others were also 
represented, but there was nothing presenting novelty shown. 


by Mr. D. Phillips, of Goswell-road, and to a very neat arrange- 
ment of vertical engine by Messrs. Seekings and Ellery, of Glou- 
cester. Messrs. Russell and Co., London, and Messrs. Campbell 
and Brightman, of Thrapstone, also exhibited. Messrs. Cambridge, 
Parham, and Webb, Bristol, iMessrs. W. N. Nicholson and. Son, 
of Newark, exhibited vertical engines and boilers mounted on 
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made by so many manufacturers, and of such various sizes, that 
it might have been expected that the exhibits of horse gears 
would be few in number, especially as horse-power is now so 
very expensive. ‘This, however, was not the case, almost all the 
makers of gears being represented by numerous exhibits. 

Of multiple cylinder engines there were several in the show, 
one of these being the 6-cylinder engine 
made by Messrs. Plambeck and Darkin, 
West’s patent, of which we now give 
full illustrations. Fig. 1. shows the 
outward appearance of the engine. 
The spring governor is enclosed in a 
hollow drum on the driving shaft, the 
drum working to and fro and actuating 
the throttle valve by means of a lever 
as shown. Figs. 2, 3, and 4 are longi- 
tudinal and transverse sections, The 
body of the engine consists of one cast- 
ing, containing six cylinders arranged in 
a circle and having parallel axles, The 
pistons A A bear continuously against 


? SINS SS 


a conical dise B, and are single- acting, 
steam being admitted to the flat ends 
only, and successively to the six cylin- 
ders from the steam chest C, three 
pistons being constantly in action at 
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WEST'S PATENT ENGINE. 


Messrs. Hayes and Sons were also large exhibitors in this class, ; wheels for transport. 
also. Of the small engines, which want of space | of London, showed some of their “ Express 


The General Engine and Boiler Company, 
” horizontal engines, 


prevented our noticing last week, we may now briefly refer to a | of which we have previously spoken in favourable terms. Ver- 
well-designed and substantially built vertical engine and boiler | tical engines and boilers of good and economical design are now 


different points of their strokes, thereby 
imparting a uniform rolling motion to 
the disc B. The latter is supported at 
its centre by the ball joint D, and also 
rolls upon the conical surface of the 
hack plate E. The crank pin F is 
fixed in the centre of the conical disc 
8B, the rolling motion of the disc 
causing the pin to describe a circle 
around the shaft H, and thus imparting 
a rotary motion to the latter by means 
of the crank G. The shaft H passes 
through the centre of the steam chest 
C, and carries an eccentric I, giving 
motion to an annular valve. The ports 
are arranged in a circle. The valve con- 
sists of two flanged rings, one fitting 
over the other, the omen flanges 
being forced asunder by the pressure of 
the steam, the one against the port 
faces and the other against the steam 
chest cover. These are large rubbing 
surfaces causing +friction dependent 
upon the steam pressure, but the ring 
valve is in equilibrium as far as the 
steam pressure on its circumference is 
concerned. The steam enters the space 
outside the circumference of the valve 
ring K, the eccentric motion of which 
opens and closes all the steam ports 
successively ; from these the exhaust 
escapes into the chamber M inside the 
valve ring, and thence, through open- 
ings into the body of engine, into the 
exhaust pipe N. Fig. 4 is a view of the 
interior of the engine with the back 
cover taken off and the disc and pistons 
removed, showing the position of the 
steam ports and exhaust passages, the 
exhaust pipe N, and the crank G. All 
the waking parts are lubricated by 
the steam ig? with oil from a 
lubricator on the steam pi The 

engine is usually constru to cut 
off steam at half-stroke, but the cut-off may be varied by 
altering the position of the eccentric. The engine may be con- 
structed with variable expansion gear and as a condensing 
engine. The engine is very compact, has no steam passages, 
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and, we are informed, gives off 90 per eent. useful effect. 
Messrs. Tangye Brothers, Birmingham, and Messrs. Wigzel 
and Halsey, London, were also exhibitors of engines of this class, 

Among the miscellaneous exhibits an important one was Mr. 
C. Loader’s ing machine, designed for haymaking and 
loading wagons in the hay and harvest fields. It consists of an 
implement very similar to any ordinary straw elevator, jointed 


a wagon is connected to its rear end, and the machine, 
wagon behind it, pulled across the field until the latter is loaded. 
This machine has been elsewhere exhibited, and is one which 
the increased cost of labour will make a necessity. 

The Fisken system of steam ploughing is now taken up by 
Messrs. Fisken and Co., Limited, Leeds. This system, it will be 
remembered, dispenses with the windlass and the double snatch- 
block, the power for hauling the implement being taken by two 
‘moving anchors from a light quick-running hemp rope, running 
over single sheave blocks, two of which are fixed at the extreme 
corners of the field to be ploughed, and the other two and the 
engine being at any convenient places. Mr. Fisken has long been 
eonnected with steam cultivation, and his system seems now to 
be finding much favour. 

Mr, Willacy, of Preston, showed one of his farmyard manure 
distributors and a machine for sowing grain, seed, and artificial 
manure. Both these machines are made to attach to an ordinary 
farm cart, their machinery being driven by an endless chain 
running over a toothed wheel easily fixed by clamp screws to 
the road wheel of the cart. As wheels, axles, framing, &c., are 
dispensed with, these machines are economical in price. 

Mr, A. R. Ballantyne, London, exhibited a sheep-shearing 
machine, which consists mainly of a double flap hinged platform, 
upon one flap of which a sheep is fastened at the ankles by 
clips. The sheep is then sheared on the upper side by means of 
a cutter somewhat similar to a horse-clipper, but which is worked 
by an endless band running over long rollers carried overhead by 
framing at the ends of the platform, and driven by hand wind- 
lass or power. The sheep is then turned up on the hinged flap 
of the platform, which is met by the opposite flap ; the clips 
automatically engage with the latter, and thereby fastening the 
sheep to it, when it is lowered, and the opposite side of the 
sheep sheared. 

Messra. Lewis and Son, of Kettering, and Messrs. Sinkwell and 
Tooley, of Dunstable, showed some ingenious sack-lifting, empty- 
ing, and loading hand-trucks. 

Messrs. Nalder exhibited some of the bearings fitted with packing 
slips, which save a great deal of time and trouble, especially with 
outdoor machinery. Figs. 1 and 2 show elevation and section 
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of a plummer block and brass complete; Figs. 8 and 4, packing 
slips, compressed and extended, showing the pieces C C C, one 
or more of which are broken off when it is desired to let the two 
halves of the bearing together as they become worn. With 
reference to our description of Messrs. Aveling and Porter's 
traction engine at Islington, Mr. Ralph H. Tweddell writes to 
us that the boiler shown by those makers was not steam riveted, 
but riveted by hydraulic machinery of his design and make. 








YOUNG’S IMPROVEMENTS IN 
ENGINES. 

THesk, invented by Mr. Young, of Falcon-square, E.C., 
as will be seen by the figures, page 407, refer to annular 
cylinder engines, and are intended to be applied principally for 
working screws. With former designs of engines of this class it 
was necessary to have a large internal cylinder to allow for the 
oscillation of the connecting rod, which was necessarily long 
owing to its being jointed to a crosshead beyond the end of the 
cylinder. In the arrangement illustrated the connecting rod 
may be as short as desired, and the internal cylinder correspond- 
ingly small in diameter. The connecting rod H can be adjusted 
at its smaller end by means of a box spanner taking the screw S 
when the crosshead F H is projecting from the cylinder at the 
end of the stroke. An adjustable wearing piece is fitted in 
the piston for the purpose of lifting and keeping its weight from 
wearing the bottom of the cylinder. This piece is set up by a 
screw—Vig. 1—worked by means of the worm-wheel shown 
at Fig. 4, the weight being carried by the small cylinder. The 
features of the design are clearly given by the figures; but it 
may be mentioned that it is claimed by the inventor that his 
designs secure — (1) Short stiff piston rods. (2) The space 
beyond the crank shaft not being occupied by machinery for 
communicating motion from the piston to the crank, is entirely 
free for occupation by the condensers alone, securing thus sim- 
plicity of arrangement, compactness, and accessibility. (3) The 
frame bearings are close to the crank sides, no space being required 
to allow the piston rods to pass between the crank sides and the 
frames. (4) No outer guide blocks are used, the engines being 
self-contained. (5) The weight of piston equally supported 
from end to end of the stroke by the sliding saddle-block. (6) 
Occupies a small space for a given power. 

Iu comparison with double trunk engines, the advantages are 
that there are no large trunks working through large soft packed 
stuffing-boxes, and therefore no alternate exposure of trunks to 
atmosphere and steam. The space for a given power is small, 
and the cylinder is brought nearer the shaft by shorter framing. 
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STANDARD WEIGHTS AND MEASURES. 
Tue tenth annual report of the Warden of the Standards on the 
ings of the Standard Weights and Measures Department 
of the Board of Trade is more than usually of interest. Amongst 
other things is an account of the construction and laying down at 
Trafalgar-square of public standards of length. This work, recom- 
mended by the Standards Commission, has at last been completed. 
A solid platform of granite has been constructed at the foot of the 
north wall of Trafalgar-square, extending the whole leagth of 
2594ft. Upon this has been fixed the public standard of the 
surveying land chain of 66ft., with divisions of ten links, and the 
building land chain measure of 100ft., with divisions of 10ft., 
the first of which is subdivided into feet. Mural standards of 
the imperial yard, 2ft. and 1ft. subdivided into inches, have also 
been erected, as well as descriptive tablets of these. The two 
standard chain measures are intended for the regulation of thechain 
measures in use throughout the kingdom. It had been recom- 
mended by the Commission of 1870 that metric mural standards 
should also be erected, but as the weights and measures of the 
metric system have not been legalised in this country, this has 
not been carried into effect. 
Reference is made to the Pyx Chamber, in the cloisters of 





Westminster Abbey. This ancient crypt, which forms part of 
the Saxon or very early Norman substructure of the outbuildings 


of the Abbey, is certainly as old as the time of Edward the | one instance 


Confessor, and is believed to have been constructed in his reign. 
It has also been known as Edward the Confessor’s chapel. In 
1303, the thirty-first year of Edward I., the whole of his treasure 
was deposited in this ancient chamber, the entrance to which was 
secured by two massive doors with seven locks, During the 
King’s absence in war with Scotland, the northern wall was 
broken through by monks of Westminster Abbey, and the whole 
treasure carried off. At present no official documents or valu- 
ables are kept in the Pyx Chamber, but it is recommended that 
the dirty and decayed state of it, and of the ancient heavy oak 
presses, should not be allowed to continue, and that so early a 
specimen of Norman work, so interesting in its associations, 
uld be put into decent condition and decay prevented. ~ 

Two ordinances of the Governor and Council of the Mauritius, 
dated December, 1875, provide for the introduction of the metric 
system into the Mauritius and its dependencies. This has been 
necessitated by the use in the colony of the old French metric 
and imperial systems, all recognised by law. The following 
table contains an idea of the progress in other countries of the 
metric system ;— 


Table of Contributions from the Contracting Governments towards 
the Expenses of the International Metric Bureau. 























| a Annual 
ig 3S expenditure. 
s a6 
¢ g a 8 gs 2 ig 2 
3 aid ; 2 | 
States. Population, 3 | £3 3828/5 ESbcae 
€ | 3 229° bssaases 
2| 25 3° |6 feller te 
OlS” 8 & gSegeaes 
a gee 55g BS 
| = 1 
| £ SE 
1. Germany .. | 41,010,150 3 | 123 2448 459 3806 
og. jAustria .. .. | 20,136,983 3 | 60 1192 223 149 
Hungary .. 15,508,575 | 3 | 47 936 176 117 
3. Belgium .. ..| 5,253,821, 3 | 16 320 60 40 
4. Argentine Confe- 
deration .. .. | 2,000, 2 4 80 15 10 
Denmark 2,000,000 1 2 48 i) 6 
6 Spain t.. .» «. | 26,996,500! 3 | 73 | 1456 | o73 | 182 
7. United States of | 
America .. .. | 38,925,598| 2 | 78 | 1552 291 | 194 
8. France . | 40,943,120 3 123 2448 459 306 
9. Italy . | 26,801,154 3 | 80 1600 3800 200 
10. Peru | 2,500,000 | 3 8 160 30 20 
ll. Portugal .. | 5,400,000; 3 | 16 $20 60 40 
12. Russia .. 76,500,000 1 | 77 | 1536 288 192 
13, sSweden 4,341,559 | 1 4 80 15 10 
* (Norway 1,795,000 | 2 4 80 15 10 
14. Switzerland | 91669,147' 2 | 5 96 is | 18 
15. Turkey.. .. 39,000,000; 2 | 78 | 1552 1 | 1094 
16. Venemela .. 1,784,194 | 3 5 96 18 | 12 
| 350,805,191 | — | 803 16000 


3000 * 2000 


Illustrations are given of the imperial standards of length in 
Trafalgar-square, and in an appendix there is a full description 
of them. There are twelve other appendices of numismatic and 
scientific interest, including information upon specific volume, 
weight, and gravity measurements, and also upon photometric 
gas standards and apparatus, and upon verification of various 
other standards, 








THE CHEMICAL SOCIETY. 
Dr. J. H. Guapstonr, Vice-President, in the Cha r. 
Thursday, 7th December, 1876. 

Arter the names of the visitors had been announced, and the 
minutes of the previous meeting read and confirmed, the following 
names were read for the first time :—Messrs. W. Hampton, J. 
Napier, D. W. Ladley, J. C. Leach, and W. H. Ellis; Messrs, 
Walter Charles Davis, John Clark, Frank Herbert Marshall, John 
Wood, Griffith Jones, B.A., John Falconer King, and Charles 
Cecil Capel, were elected Fellows of the Society 4 ballot, after 
their names had been 1ead for the third time. 

The first communication was by Professor A. H. Church, “ On 
Colein.” This, the red colouring matter existing in the stems 
and leaves of the Coleus Verchafellii, was prepared from the bruised 
stems by exhausting them with cold alcohol, slightly acidulated 
with sulphuric acid, removing the aéid by barium mate, and 
concentrating by distillation. Various processes were tried for 
the purification of the red colouring matter, the best being to dis- 
solve it in alcohol, precipitate with ether; again dissolve in 
alcohol, and pour the solution into water, repeatedly washing 
the precipitate with water at 50 deg. to 60 deg. Cent. On analysis, 
it gave numbers corresponding with the formula C,,Hw0;: this 
was confirmed by the results obtained from the lead compound, 
C2oH);PbOip. This was prepared by precipitating the colein with 
excess of lead acetate, both in alcoholic solution. It is of a dull 
indigo blue colour. Colein is insoluble in ether, only slight] 
soluble in water, but readily in alcohol, yielding a solution, whic 
is at first crimson, but fades rapidly owing to a combination taking 
place between the alcohol and the colouring matter. On evapo- 
rating the nearly colourless solution, or on adding an acid, the 
crimson colour is restored, however. By gradually adding ammonia 
to a solution of colein, the colour is changed successively to purple, 
violet, indigo, chrome-green, and finally to grayish-yellow. Stannic 
chloride gives a precipitate of a beautiful violet colour when added 
to a stropg alcoholic solution of colein. The author described 
and exhibited the spectra of colein, both in a pure state and also 
when submitted to the actien of various re-agents. 

The Chairman having thanked Professor Church for his interest- 
ing paper, a member said that when working with ivy, he had 
extracted a —— matter from the pericarp of the fruit, which 
appeared to be ogous, if not identical, with the colein of 
Professor Church. The co! was intensified by the addition of 
acids, whilst alkalis, on the contrary, changed it. 

Mr. Grosjean, in reference to the author’s remark as to the close 





resemblance between the colouring matter of the en 

stated that when determining the value of he 

noticed that the colouring matter present gave a very 

with alkalis—almost as di in as litmus, In this case, 

however, the yellowish tint luced by a slight excess of soda 

was again changed to red on the addition of an acid, whilst colein 
to be as the colour once changed by an 

i does not come 


Dr. Otto Witt made a short verbal communication on “‘ Phe- 
nylenediamine.” This was by the action of red 

ts on dinitrobenzene, is em in the manufacture 
io ome Cr ees It ma: ay ene Sines 

solution as a crystalline hydrochloride, r rem: 

i oxalicacid. On the with lime 


passes over. It is a colourless 

to the The auth: 2 Fars: yada £7 

sure air. aw compoun 
derivatives of the latter. He hoped 
soon to lay before the Society a detailed account of the manner of 

and of these com 

Fellows, th ~ by Mr. J.B. Hanna Gal 
ws, the paper . J y, on “Cal- 
cium Sulphate.” The i of various double 
and triplesalts contai CaSO,, which were in theinterior 
of pipes ina manufactory. Solu’ circulated through these pipes 
ining sim NaSOQ,, OaSO,, M&SO. and 





K,CrO,, the last being in far the largest proportion. The 
temperature of the liqads varied from 10 dog to 80 deg. Cent. In 
i most of the incrustation consi of CaKe(SO,). 
+ HO, but there were also mt two other com 8, 
CaSO,, K,CrO, + H20, and 1, 2KeCrO.. They were of 
a ¢ golden colour resembling lead iodide, and very similar in 
By the action of water they are —— the 
dissolving out, and leaving te, but 
without any change the form of the another 
pipe, where there were tities of the salt CaNa,(SO,), a 
it aastag the formula 4, NaSO,, KeCrO, + H,O, or some 
multiple of this, was found. The author has also made several 
ts to ascertain if the following series of compounds 

2 CaSO, + 4H,0. 

2 CaSO, + 3H:0. 

2 CaSO, + 3 HO, 

2CaSO, + H20, 


The first of these is yang when a solution of calcium sulphate 
is evaporated at 100 deg. Cent. under the ordinary pressure, and 
the last by evaporation under a pressure of 901b. to the square 
inch. No definite results could be obtained at intermediate pres- 
sures. On heating CaSO, + 4H.O (ae selenite) to 118 deg. it 
begins to lose water ; at 130 deg. the loss indicated the formation 
of 2 CaSO, + H20, at 190deg. the last molecule of water is driven 
off. By heating the selenite first at 118 deg. to start the disso- 
ciation, and then at 100deg. for a long time, indications were 
obtained of the existence of 2CaSO, + 3 H20, but none of the 
compound 2 CaSO, + 2 H20. 

Dr. H. E. Armstrong said he had made some experiments with 
a view to ascertain if there was any relation between the loss of 
water experienced by certain isomorphous salts under precisely 
similar circumstances. He had found that at the ordinary tempe- 
rature over sulphuric acid the sulphates of zinc, magnesium, nickel, 
and iron parted with their water of crystallisation in ratios repre- 
sented by the numbers Zn‘7460, Mg , Ni‘1570, and Fe*4015, 
With potash and chrome alums the ratios were K'0865 and Cr‘4625 ; 
the nitrates of cobalt, nickel, and manganese gave Co'272, Ni‘032, 
and Mu‘210. 

The Chairman having thanked the author for his paper, and 
Dr. Armstrong for his interesting observations, Mr. G. S. Johnson 
read some ‘‘ Additional Notes on Potassium Triiodide,” consisting 
of a corrected determination of the — gravity of the crystals, 
which was found to be 3°498, and the atomic volume, which is 
120°2. The theoretical number, calculated on the supposition that 
an atom of potassium unites with three of iodine without conden- 
sation, is 122°2. 

The meeting was then adjourned until Thursday, December 21st, 
when Mr. W. N. Hartley will read a paper, entitled, “‘ A Further 
Study of Fluid Cavities.” 








THE UNITED STATES NAVY. 


THE following is a synopsis of the report of Naval Constructor 
Hanscom on the condition of the United States Navy :— 

The appropriation for the protection of live oak timber asked for 
in the estimates for the fiscal year ending on the 30th June, 1877, 
was not made by Congress, consequently the timber agents were 
discharged when the appropriation made for that purpose was 
exhausted, Under the impression that Con; does not deem it 
necessary to employ agents to look after and take care of the live 
oak timber belonging to the Government, no estimate has been made 
for that purpose. Repairs have been made upon nearly all the 
vessels during the past year, The reports made by the proper 
officers, after a thorough and careful survey upon vessels requiring 
repairs, show more conclusively than any reports heretofore made 
the great cost and loss to the Government arising from the use of un- 
seasoned material in the building and repair of vessels of war. The 
Yantic is only one of a large number of vessels which show the 
result, and when compared with the durability of,the Franklin and 
other vessels built of well-seasoned materials, the loss to the 
Government is s pry < Bagg It is a source of gratification 
to know, in view of the above facts, that there is now on hand a 
large supply of good materials which in a short time will be in 
condition to be used in the building or repairing of vessels, and 
which will warrant their durability and long usefulness. Of the 
eight vessels authorised by Act of Congress to be built, four have 
been put in commission and are at sea, and the remainder will be 
ready as soon as other vessels requiring repairs are put out of 
commission, from which crews may be obtained. The Trenton, one 
of the vessels authorised to be built, will soon go into commission, 
and no doubt will meet the wants of the navy for vessels of her 
class. This vessel was designed for a new type of war vessels, 
which were required for flagships ; the points desired were good 
speed, inc fighting power, handiness, and steady platform. 
Taking in view the great advan to the Government in having 
such vessels in service, I respectfully recommend the construction 
of five more of the Trenton class, ; 

Since my last report the Marian and Vandalia of the Swatara 
class, which were remodelled by designs from this bureau with 
engines designed by the Bureau of Steam Engineering, have been 
put into commission and have made a passage to Europe. The 
reports of the performances of these vessels are very strong in 
praise of their superior qualities, and of being of the proper class 
for cruising ships. More of the same class will be much needed 
ere they can be built, and I earnestly recommend that an appro- 
priation be made for beginning the construction of five of that 
class, Of the ironclad vessels, fourteen have been thoroughly 
repaired and so changed, that from being incapable of fein or 
keeping to sea during yo weather and of very imperfect and 
unreliable arrangements for fighting purposes, they have been 
made perfectly sea-worthy, with good facilities for working’ the 
turrets and guns, and have been furnished with all modern improve- 
ments. The four double-turretted ironclads are now under repairs, 
and the improvements made have changed their wooden into 
double bottoms and iron hulls, increased their armour plating 
from Sin. of laminated iron to 7in. of solid plate, and thereb; 
their shot resistance to more than 100 per cent., their freeboa: 


and capacity for carrying fuel and storing a large percentage 
and their » Bon power sufficient to Ltt them a of ten knots. 
These improvements to the iron vessels of the navy, made 


by your direction, give the Government an ironclad fleet of tenfold 
more power than it had before, and one vessel at least in many 
respects superior to the well-known ish ironclad Devastation. 
These vessels, when sage gry! i will be quite sufficient to 

the Government for an ironclad fleet, 


ion of our large cities. 
for in the last report been appro- 
priated, these vessels would have been completed and for 
sea by another fall. I respectfully recommend that the sum of 
1,550,000 dols. of the amount estimated for be appropriated and 
age available for immediate use in preparing these five ironclads 
‘or service. 

regards the guns used by these ships and American forts, we 
learn from the tapich af.Ganeral V. Boust, Chief of Ordnance, 
that the conversion of smooth-bore guns into efficient Sin. rifles 
has progressed satisfactorily. The coiled wrought iron tubes used 
in the conversion have been imported, but a of a gun with a 
tube of domestic manufacture has given the best results, and 
proved conclusively that our product is equal to the imported, 
notwithstanding the long e ence in such work in English shops. 
Itisa icant fact that General Benet says, dependence cannot 
be p on the private enterprise and skill of our own people for 
the tubes for 8in. rifles, and in the preparation of guns of that 
nature our material, labour, and machinery will meet our require- 
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ments. .The Sin. rifle, with an 
withstood over 500 rounds with 


respective inventors. It is the intention of epartment to 
have them removed to Sandy Hook and ascertain their merits by 


actual trial, as soon as Congress appropriates the funds necessary 
for the purpose, 


REPAIRING A BROKEN SHAFT AT SEA. 

seesading fees © nastname part, MATE goals eeded, for the 
m & ni rt, » for the 

Tinited Kosplon, She ane strong head winds and heavy 
head seas for two days, and on the 30th, when off the Island of 
Galita, the thrust length of shafting broke across at the fore 
collar ; sail was at the time set to alight fair wind and slight 
sea, the screw having previously struck something under water 
near Leghorn and lost part of one of the blades. The ship, how- 
ever, would not steer, and consequently a helpless, After the 
shaft broke, and it was found that the ship would not sail, the 
pare shaft was disconnected, and after six hours’ fruitless 
bour it was found that, owing to th broken blade, the screw would 
not revolve under the speed obtainable from the sails. The only 
plan then was some means of repairing the broken shaft. The 
engineer then determined to do this shaft, ine obi short of 
tools for such a job. The ship hada cargo of about 1330 tons 
maize, and was propelled by compound engines of 98-horse power, 
linders 50in. and 25in. diameter, with 33in. stroke ; the thrust 
aft being 8gin, diameter with six rings and two outside collars ; 
diameter of rings, 10}in, As the break was straight across the 
shaft, as shown in Fig. 1, it was necessary to remove the thrust 
carriage, which was a work of some difficulty, it being necessary to 
lift the shaft a considerable height in a confined space. After the 
carriage was removed three longitudinal keyways were cut in the 
shaft, and three keys 9in, by 2in, by 1gin. fitted therein, the 








FIG. 


SHEWING SHAFT PARTEQ WHEN THRUST CARRIACE WAS REMEVED 








LETTERS TO THE EDITOR. 
(We do not.hold ourselves responsible for the opinions of our - 
correspondents. ) ‘ 
TESTING STEAM ENGINES, 
agree with your remarks in connection with rect- 
used for measuring the oon? 
from the condensers of steam engines. I used 


Srr,—I 
or this purpose, in 


the year 1865, a notch 24in. by @in., to ascertain the quantity of 


of water flowing | seei 


= 


Society of Arts say, in effect, that a stamp duty of £175 is a fair 
price to pay for a fourteen years’ patent; and if this sum were 
absolutely necessary for the efficient maintenance of the Patent- 
office, there could.be no reasonable objection; but it is certainly 
impossible to j the imposition of taxes which annually bring 
in double the amount of funds the Patent-office requires, even 
after deducting £29,0:0 for revenue stamp duty. Clearly there is 
anice picking here for the new Commissioners. By the way, 
the revenue of the Patent-office is double what is re- 
on to meet all ex: could any stronger argument be needed 
or the reduction of the duty by one-half? Such a reduction 


water yt Ber the condenser of a pair of horizontal engines | would satisfy most people, if the Lord Chancellor could be brought 
350 


exerting ted horse-power, and since that time have used 


to 
rectangular notches for measuring the water from the condensers of | for the additional Coi 


steam engines many times. 


see the propriety of it. I fail to see, however, the urgent need 
Commissioners, although I see no objection to 
them, if the liberal compensations—£3352 per annum—-at present 


In some experiments F made at the — of the present | paid for defunct offices in Scotland and Ireland were applied to 
year on steam es of 750, 600, and 530-horse power, for the | pay the salaries of the new Commissioners; but clearly they cannot 
purpose of the weight of steam, or steam and water, 


of themselves do much for inventors, who are the principal persons 


used in the cylinders of steam engines per indicated horse-power ; concerned. They cannot reduce the stamp duty, lengthen the 


per hour, I ed the notch and used a V notch in 
its stea 
apex of notch, the section o 


is similar, and therefore the co-efficient, as ascertained by Pro- 
fessor James Thomson experimentally, is constant, and = ‘305. 
We may, theref 

flow without the liability to error caused by the use of the rect- 
“or notch, 


‘ore, use the same notch for various quantities of 


duration of patents, abolish the notice to proceed stage, or 


rectangular ‘ 
because whatever height the water may be abe. the | the cumbrous great seal, or settle the question of examination 
of the flowing stream at the notch | without a new Act; and surely these points are of much more 


importance to inventors than the superintendence of certain minor 
details inside the Patent-office, 

As to the system of examination, anent which there is little 
harmony of opinion, I would suggest a way out of the difficulty. 


The notch used by me had the angle at the apex | The prevailing opinion is that examination would be a good thing 


deg., and the weight of water flowing in pounds per minute | if the result of it were simply confined to giving the applicant a 


is given as under :— 
w = sch}. 


report of what had previously been done in the same direction, 
leaving him the option of proceeding or not as he thinks fit. Now 


Where ¢ is the weight of one cubic foot of the water flowing at the | it would serve the same purpose if a staff of searchers were ap- 


temperature in the tank, ¢ = ‘305 the co-efficient of contraction, 


and h the height in inches from the surface of still water to the | asks for it, either before or after applying for a patent. 


apex of the notch. 


pointed, whose duties are to make a search for any ae — 
is we 
known that there are many places throughout the three kingdoms 


Tinvariably ascertain from a carefully taken indicator diagram | Where an efficient search cannot be made for want of the necessary 
the absolute " ressure of the steam in the cylinder a shond mas records ; at other places where there are records, there are many 


before the e: 
the cylinder, clearance, &c., the weight of steam used based on 
Regnault’s experiments may be ascertained, and it will be invari- 
ably found that this weight, even after that caused by a portion 
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THE SHAFT WAS THUS REPAIRED /N BONA 
AND TOOK SHIP HOME 


shaft having been first drawn together as close as possible and each 
key fitted in as the keyway was cut. The keys were dovetailed 
into collars as shown in Fig. 3, thus drawing the shaft together. The 
gland of the bulkhead shaft, which was in two pieces, was then 
made to fit over the keys, thus binding them to the shaft, and in 
order further to strengthen this gland, which was of cast iron, a 
large weet iron hoop was taken off the foremast and bolted 
over it. This gland covered nearly all the rings, so that the thrust 
carriage had to be dispensed with. Forty-nine hours were occupied 
in the work, but six hours lost in trying to get the propeller to 
revolve must be deducted, so that the repairs aetually occupied 
forty-three hours’ incessant work, scarcely any time being taken for 
meals, ‘ After repairs the ship steamed four and a-half to five knots 
per hour in the direction of Bona, arriving off that port at 10 p.m., 
June Ist, steaming in at daylight next morning, and mooring in 
harbour, and without any assistance whatever. From the success 
that attended the repairing of the shaft at sea with limited 
means, the engineer saw that it was quite ible to repair the 
shaft to take the ship home, By telegraph to the owners he proposed 
this, and received orders to proceed with the repairs. The old 
keys were taken out, the keyways enlarged a little, and new 
keys made, A keyway was also cut across each of the broken 
ends of the shaft, and a key let gin. into each, and a very strong 
cast iron coupling made in two pieces—taking two collars. 
‘Two hoops were shrunk on over this to relieve the strain on the bolts, 
provision being made to employ the thrust carriage on three rings, 
which will be seen on referring to the sketch. The repairs were 
finished in about eee days, the necessary work, aa &e., 
being done by the Mokta-El- Hadid Railway Works, Bona, M. Moliere 
engine On the completion of the repairs the engines were tried 
in Bona harbour in the presence of two competent surveyors, the 


engines being run over an hour at sixty-three revolutions 
minute, the shaft not showing the least of weakness. e 
ship left Bona bound to Sligo on June 20th, and encountered a 


strong westerly gale in Meditteranean, which lasted three days ; 
she coaled at Gibraltar, June 27th, and proceeded on her voyage, 
encountering a strong westerly wind and sea across Bay of Biscay ; 
the engines made from a, to -three revolutions, and 
arrived safely at Sligo on July 7th, the engines only having been 
stopped three times to examine the bolts of the coupling. She 
discharged her cargo in goud condition in Sligo, and proceeded 
from there in ballast round by Pentland Firth to a home port to 
receive a new shaft, the light being the severest test, owing 
to the racing of the engines ; but the shaft seemed almost 
equal to a new one.” 

By making these repairs at sea much time was saved and _— 
risk avoided, and the engineer deserves credit for the ex t 
makeshift he effected. Ref to the figures, Fig. 1 shows the 
position of the fracture in the +. Fig. 2, shows the shaft as 
repaired at sea; A, bulkhead shaft gland fitted on over keys; B, 
wrought iron hoop taken from fore mast; C, four pieces of slate 
on gland studsasclamps. Fig. 3shows the form of the keys. Fig. 4 
shows the repairs 2s made at Bona; A, cast iron coupling; B, 
wrought iron hoops shrunk on as shown in Fig. 6; C, thrust car- 
riage ; D, thrust brass ; E, hardwood liner, the wood having been 
taken from under carriage to clear coupling; F, Tr teen tonal. 
sunk gin, into each part of shaft G, thrust shaft ; H, three longi- 
tudinal keys 1lin. by 2sin. by ldin.’ The cast iron coupling was 
bolted together by ten bolts lin. in diameter. Fig. 5 is transverse 
section partly through line A Band B OC, showing transverse key F 
let into each part of shaft, and the wrought hoops B B, 
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STRENCTHENING HOOPS 


ust valve opens, and from this pressure, the size of | persons whose occupation altogether prevents them from under- 


taking the search, even although they had the necessary experi- 
ence, which they generally have not; and the general body of 
patent ts are averse to such work, but those who care for it 
could still do-it if they liked to save the fee to the official 
searcher. Besides, we have to take into consideration that official 
searchers would, by constant practice and experience, gradually 
become more expert at their work, and their reports would become 
more reliable than those of persons who only make a search occa- 
sionally. There is also reason to believe that their fee would be 
less than professional patent agents would charge for such work. 
These searchers would thus be self-supporting, a very important 
point as a ay with the proposed examiners ; and as the system 
could, I think, be adopted under the existing powers of the Com- 
missioners, the Patent Bill for next session could be very much 
simplified by the total exclusion of any reference to examination, 
All we would then want would be the reduction of the stam 
duty by one-half, the abolition of the notice to proceed stage, an 
the cumbrous great seal, the prolongation of the patent right to 
twenty-one years, and the postponement of the third and seventh 
years’ taxes unti) the seventh and fourteenth years, 
I must apelogise for occupying so much of your valuable space. 
JOHN Brown, 
96, Buchanan-street, Glasgow, December 11th. 


THE WATERWITCE,—Under the auspices of Admiral Elliott, a 
trial has been made with the gunboat Waterwitch, fitted with 
Ruthven’s hydraulic propeller. A full description of this ship, 
with drawing of her engines and turbine, and an investigation of 
the principles of the hydravlic propeller, will be found in the 
22nd vol. of THE ENGINEER, at pages 335, 338, and 339. ‘The 
vessel was tested against a similar boat fitted with twin screws, 
and was not successful. Her worst defect, however, was that she 
was totally pg corgprrig, 6 lacking stability, and every other requi- 
site quality; but this had pote to do with her machinery, 
except that it prevented the Ruthven system from obtaining a 
full trial, The Waterwitech is to be broken up, but Admiral 
Elliott determined to give her another chance, and had certain 








becoming liquified, owing to the production of work by heat, or mociearee ea 0, bet seereeey. tial meacdo lnct week fa 


the change of the latter to the former has been added, that there Stokes Bay i4- anid to have 


ved that the modifications are valu- 


bag ® “ae pay" ret : ble, and it is probable that the experiments will be resumed. 

is still steam existing in the shape of spray, &c., within the cylinder | f,.’ : : 

not determinable from the indicator ingram, ‘and it is difficult to The value of hydraulic propellers for war purposes is = very 
the 


a 


get at the weight of steam passing to 
even as mixed steam and water. 





as steam, or 


interesting subject, to the discussion of which we shall return. 
Cotzs’ Sarp CLEANING APPARATUS.—This machine was tried 


nore Wednesday on the ship Haddon Hall, in the South-West India 
1 have always taken the temperatures of the injection water and ba A ’ 
the water flowing from the condenser, and the weight of the latter Decks. ': It stasisis af am eak frame about Saft, long, and S)ft. 


as given above, but we have not the means to state with anything 


wide, curved to the shape of the outside of the vessel and reaching 


like certainty the quantity of heat contained in the steam whose below the Keel. It-is strengthened by angle iron running the 


pressure is known, sent to the condenser from the cylinder at each 


stroke of the piston. THOMAS BALDWIN. 
50, Cedar-street, Waterloo-road, Manchester. 





A NEW POST OFFICE. 

S1r,—I have read Mr. Sankey’s letter in at a impression, on 
the subject of a central post-offce in Bedford 
a cure for the re 1-tapery of the London postal transmission thro’ 
the streets in connection with railways he proposes to join the 
northern and southern sides of the railway 
Trafalgar-square-namely, eo meeggy | shutting up St. 
Martin’s-le-Grand for letter business. 
so enormous that I think I can direct him to a much better plan. 
All the Southern and South-Eastern railways, as well as the South- 
Western, are now connected with the Northern, North-Western, 
Midland, and Great Western systems by means of the Metropolitan. 
The East London line, through the Thames Tunnel, brings some of 
the first-named systems to 


Metropolitan, whilst the South-Western does the same by means of 


ury, with surprise. As | twenty-five brushes, each 


e cost would be enormous ; | chain from the axle of the driving chain wheel. 


whole ag me on which the cleaning apparatus ascends and 
descends, by means of an endless chain passing over wheels fixed 
at the ends of the platform. At the lower end of the frame a 
rope is fixed, and passed under the ship’s keel and up the other 
side of the vessel, so as to press the brushes as close tothe side 
being cleaned as the operator wishes. The cleaner itself is com- 
posed of a drum 3ft. wide, round which are fixed lengthways 
about 2in. wide, made of cane, , or 
any strong fibre, and between every alternate brush flexible steel 
scrapers are fixed ; these are kept from touching the paint on the 


stem close to | vessel by being sunk Ee below wheels placed on either end of the 


drum. The drum with brushes, &c., receives its motion from a 
To work this 
machine, which receives its motive power from a hand windlass, 
or any oes laved on a raft, or boat, alongside the 
vessel to be ed, is only the work of two men, who can clean a 
1000 ton ship in about two days, 


A Lapres’ TRACING-oFFICE.—Among the various schemes which 


te, where they link on to the | are brought forward for enantio omen to extend their possibilities 


of earning an independent live’ 


; L ood, one, says the Builder, has 
the Blackfriars Bridge length. Now as all the systems, east, west, | acciden come under our notice which seems to call for a word 
north, and south, meet at Aldersgate, or, more properly speaking, | of ition and encouragement in our columns, not only from 
Barbican, within 200 or 300 yards of the present General Post- | the philanthropic, but from the business point of view as far as 


office, only junction curves are required to effect what Mr. Sankey 
heat 9 Pedfordbury. To ny humble mind, such a plan would 


regards the work incidental to architectural and engineering draw- 


TO at ing. The success of the experiment in the North led to the idea of 
Uo ls cheaper sana costly one of taking in hand the railway poet my van wn baa a " net with 


threads between Paddington and King’s Cross, and tying them to 
the others in Bedfordbury. I must not omit to state that the 
South-Eastern is joined on to the Blackfriars line by a short link 
that only awaits Gevernment approval to be ed for traffic ; 


trying it in London, and someladies who desired to do so met with 
encouragement from a large and well-known engineering firm, who 
gave them aroom in their establishment, where they acquired 
technical training and habituated themselves to the work, 


open der advanta i sta Th loyed th 
the South-Western also reaches the Metropolitan by diverging at Tint) tne. Geos and halt’ Gah nce ecient lead 


Clapham Junction round to Loughborough, and making a straight 
run in to Blackfriars. What would answer the purpose, therefore, 


about two years and a-half, with so much success as to lead 
to the idea of opening an office for themselves for carrying on the 


¢ i same work on a larger scale and with » more public connection. 
as I take it, would be this:—For the northern side railways a 


junction with Aldersgate ; for Brighton, another junction to get to | gate, Westminster, 


the East London line; and at Bishopsgate a “‘ tie-up” to the 


Accordingly these ladies have opened an office at 42, Queen Anne’s- 
under the title of the ‘‘ Ladies’ Tracing- office for 
Architectural and 


Engineering Plans,” they h ied 
stems; whilst the South-Eastern and South-Western — even this b cy or 2 se a or were Sunes 


righton and Dover included. 


—could ufficient number of orders to lead them to h 
junction from the Holborn Viaduct side right into a new post-office oe angles: scallap Prey 4 6 a 


eget a on by adiothes on usiness since February last, and have already received 


that they are 
supplying a real want in the engineering and architectural world, 


railway station yard alongside the postal buildings direct, Pag The importance in the general interests of society of extending 


your space is so precious I will say no more now, Cc. 8 





THE PATENT LAW. 
S1r,—It is very gratifying 


she 0 unities of remunerative work for the number of women 
who have to depend upon their own exertions can hardly be over- 
rated; and from this point of view we may say that the particu- 


to learn from your issue of last week | lar work referred to seems to us eminently suited for women’s 


that the Germans are about to teach us a lesson in patent law | fingers, which are so successful wherever delicacy and neatness 


amendment. Our present Government has 
attempts at it, but now that our practical 
mans, take the lead in the 


ts not be as cheap in this country 

Fi ium, or Germany ; and one of 
Gana oe the ‘humble and 
from the Society of Arts— be the reduction 
enormous stamp duties, which prevent many of 
inventions from ever being patented at all. The 


ae: 


i 





& 


! 


of 


rst objects | be really useful. It has 


Hl 


made two fruitless | are essential, while it is in no way — to their strength; 
ith the Ger- eater” a light be he veal soso HS a 

wa; plification, perhaps our Lord | sewing,” a employment requiring neatness and without 
Chancellor — follow their cetialn There is no reason why | u , i 


**it is very like 


nduly fatiguing body or mind. And to those who require a good 
| deal of Gu Jase imagine such an establishment ought to 
n a modest beginning, not much adver- 
tised or proclaimed, and some of our readers who were not aware 
of the existence of the Ladies’ g-office will, perhaps, on 

assistance,— 





hearing of it, be d to avail themselves of its 
| Moreing Pett. * 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS. , Rue dela Banque 

|.— ASHER and Co., 5, Unter 
Hulk Mom Gras nt, laos 





TO CORRESPONDENTS. 


commun 

C. A. B.—Messrs. Greenwood and Batley, Leeds. 

W. P. ann S. 8.—Bourne on the “‘ Screw Propeller.” 

R. ann 8. H. S.—Messrs. Johnson and Matthey, Hatton-garden, W.C. 

J. C. (Newcastle-under-Lyme). — Inventors’ Institute, Cockspur-street, 
Charing Cross. 


Sprive Woesunas.—4 letter lies at our office for Messrs. Hyde and Bennett, 

makers of 8 washers. . 

G. A. Tne ohicle vere to will be found in the ‘ Comptes Rendus.” 
Write to Mitchell, Parliament-street, Westminster. 

B. W.—No single work with which we are contains all the infor- 
mation you require. Spon’s “ Dictionary of i ing” is the nearest 
approach to the work you want that we can name. 

F. ¥.—We have no doubt that you would be quite competent to roll such 
plates as you show in your sketch, but the air spaces are far too small to be 
ples Songer oe of space must be allowed for the breaking up and 
scattering of the fragments 

C. W. H. (Pwilheli).—The first question in your note must be more 

ly stated before an opinion on it can be given. Your own 
answer to the second is right if the small wheels make the same number of 
revolutions per minute os the large one. Dab se 

RDER.—For further particulars of Sir William Thom- 


son’s instrument, we beg to refer several c ndents to an interesting 


mphlet on the subject by Mr. J. A. Ewing, of Bdinburgh, to which little 
ton we were indebted for much of the information contained in our article 


of . F 

SHoppy.—The plan you propose would work very well, but you would gain 
little by it. Can you not use the exhaust steam from’ your engine, or part 
of it, by directing it intoa tank containing a coil of your water pipe, or 
into a simple heater, with the steam outside a coil of feed pipe? 





PALMNUT CRACKERS, &. 
(To the Bditor of The Engineer.) , 4 
S1n,—Will any correspondent oblige me with the names of any firms 
makin bl: ati crackers, such as are used in Africa, or constructing rice 
preparing myers | as introduced in the Brazils? A, TOLHAUSEN. 
gton, near Manchester, 12th Dec. 





HAI-THAS OR GELOSE. 
(To the Editor of The Engwneer.) 
S1r,—We have been looking in each issue for some further information 
as oo hs or gelose, mentioned in your ‘‘Notes and Memoranda,” 
$27, Nov. 10th, 1876. Can you kindly furnish any further information 
fa your next issue, or can any of your readers oblige? = T, A. anv Co. 


10th. 
(We have not yet learned ani more on the subject of Hai-Thas or 
Gelose than that contained “ Dingler’s Journal,” from which we 


quoted.—Ep. E. | 





SUBSCRIPTIONS. 
Tae ENoweEr can be had, by order, from any new 


in town or country 
at the various 


raslway stations ; or it can, if preferred, be supplied direct 

lowing terms (paid in advance) :-— 

Half-yearly (including dowhlenumber).. .. .. £0 

Yearly (inel reer eS 
it occur, an extra charge of two shillings and sixpence per annum will 
made. Tue ENGinear is registered for transmission abroad. 

Cloth Cases for binding Tur Enaineer Volume, price 2s. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 87, 88, 89, 40, 41. 

Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be or by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance Post-office Order. — Australia, Pasi, Beat, British 
Colum Sitlh Gulene, pomargy ue o4 of Good Hope, k, 
France only), Germany, tar, aes —, al 
Natal, Netherlands, New Brunswick, Newfoun d, New South Wales, 
New Zealand, Pi Roumania, Switzerland, Tasmania, Turkey, 
United States, Wost Coast of Arica, West Indic, China, ia South: 

by Bill in ar eagg e oge Buenos Ayres, Ce: France, 
and Algeria, Greece, Ionian orway, Panama, bag “ 

Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5a. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement ree emtnae Sy kage apa Ae fp Ayptonns ok | ir All 


ADVERTISEMENTS CANNOT BE INsERTED UNLESS DeLIveRED BEFORE Six O'CLOCK on 
Tuurspay Evening 1x each Wee. 

* relating to advertisements and the ‘ishing department of the 

caper ave to be addveseed to the Publisher, ‘Mr; George Losbolh Miche’: ott 

letters to be addressed to the Bditor of Tux ENGINEER, 168, Strand. 








MEETINGS NEXT WHEE. 

Tue InstiruTion or Crvit ENGINEERS.— Dee. 1 at 8 p.m.: 
The annual general meeting. —- ”~ “4 

CieveLanpD Institution or ENotngers.—Monday, Dec. 18th, at 
7.30 p.m.: Discussion upon paper “On. the = Bridge,” by Mr. Ed 
Gilkes. Paper ‘‘ On the Defects of _— Running Engines, with 
a Remedy,” by Mr. Jeremiah Head, M.I.C.E. 

Tue Mereroro.ocicaL Sociery.—Wednesday, 20th Dec., at 7 p.m.: 
** On Observations with the Psychrometer,” by Dr. R. Rubenson ( 
lated from the Swedish and abri . Doberck, Ph.D., M.R.1.A.). 
“Contributions to H etry—the Wet Bulb Thermometer,” 
William Marriott. “Visibility,” vo Hon, Ralph Abercromby, F.M. 
at odel,” a letter from the late Commo- 
dore M. F, Maury, Hon. Mem, M.8., to Captain H. Toynbee, F.R.A.8. 
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HOT SHORT STEEL. 

Every engineer has heard of red short and cold short 
iron, the peculiar and objectionable characteristics of the 
former being attributed to the presence of sulphur, while 
the yet more objectionable peculiarities of the latter are 
due to minute quantities of phosphorus. The quality 
known as “ hot shortness,” or “warm shortness,” is a 


different thing; and there is reason to believe that 


eru, Russia, | real 


| of 





deserves very careful consideration from metallurgi 


It 
is well known that a much and often valua 
Hon i 


infor- 


is possessed by workmen, who day after da 
perform the same ti coemhing ee materi 
with which they deal. This store of knowledge is, how- 
ever, bates hy. og quite inaccessible, while in others 
Jit is a a8 a means of throwing light on vexed 


questions. In other words, workmen acquire a knowledge 


of certain peculiarities met with in operating on given 
materials, but they see nothing remarkable about pheno- 
mena w may really be extremely curious. The 


physicist, after years of labour, makes a discovery, as he 
thinks; and but too often his hopes of fame are dissipated 
by some meopere | man, who says, “I knew that long ago, 
but I didn’t think it signified.” Hot shortness supplies a 
case in point, as will be seen presently. The facts connected 
with hot shortness, so far as they have reached us, may be 
very easily summarised. A Mr. F. Valton has been for 
some years manager of certain ironworks in Siberia which 


‘| are the property of Prince Demidoff. Bessemer plant has 


been recently erected at these works, and in order to test 
the quality of the ‘metal made, the ordinary continental 
practice was pursued. A small ladleful of metal was 
taken from each “ blow,” and forged at once into a little 
bar, after which it was re-heated very hot, and bent over 
and hammered down on itself. The cooling down all 
the while, each doubling was done at a different tempera- 
ture. Working in this way, Mr. Valton found that a bar 
which bent quite well at any temperature from a red down 
to a blue heat, invariably broke at the latter temperature. 
If the bar were cooled down still further, no fracture took 
place. In other words, this steel was perfectly tough, 
sound, and — at any temperature above or below from 
360 to 400 deg. Cent.—that is to say, the temperature at 
which a piece of wood brought in contact with the hot 
metal. just begins to carbonise. At first Mr. Valton and 
his assistants believed that they must be deceived; but 
the most careful research proved that there was no ‘dece 
tion about the matter, and that the steel they made really 
was extremely brittle at and about a good blue heat. The 
natural conclusion was that this phenomenon was limited 
in manifestation to Prince Demidoff’s Siberian steel, and 
that the defect was probably due to the presence of minute 
quantities of copper in the pig. But to settle the question 
Mr. Valton procured specimens which it was certain must 
be unlike the defective metal. These specimens consisted 
of Tagilsk charcoal irons, made as far back as 1770, and 
kept in a museum; Oural irons, both bar and sheet; mild 
Bessemer and Martin steels from the Terrenoire Works; 
Mild English steels; and, finally, English rails of good 
pare these specimens, peel rolled lengthwise 
and then across, gave precisely the same results. They 
were all brittle at 360 to 400 deg. Cent. Mr. Valton 
naturally concluded that he had made a somewhat curious 
discovery ; when some of the 1aen, finding out what he 
was about, told him that there was nothing novel in the 
matter, as they had been familiar for years with the facts, 
and that, in working fine Russian iron under the hammer, 
it was necessary to stop hammering when the plate had 
fallen to a given temperature, guessed by the workmen b 
the eye. The hammering could not renewed wi 
safety until the metal had fallen still further in tempera- 
ture rther researches tend to show that the pheno- 
mena are only manifested by good metal, or perhaps it 
would be more correct to say, that they are not displayed 
by bad irons or steels. Mr. Valton has read a paper on 
the subject before a Russian learned society, in the course 
of which he said, “ Tron and steel may, in a large number 
of cases, have to endure strain at a temperature analogous 
to that I have spoken of above. Boiler sheet, fire-arms, 
or badly oiled axles, may, any of them, rise to a heat over 
300 deg. Cent., and the metal may then, in the most unfore- 
seen manner, suddenly lose more or less of its power to 
resist strain, 7.¢., its strength. I think there is fair ground 
for ae a series of methodical experiments on the loss 
of strength on the part of iron and steel under the con- 
ditions I have pointed out. If the property noticed is a 
and generally recurring one, it should be known as 

generally, so that all interested should be put on their 
guard against pee wppreicor of accident which may occur 
therefrom.” It will be seen that in this case Mr. Valton’s 
men had known for some time what he was at considerable 
trouble to find out. 

The question remaining for discussion is, of course, the 


i | Universality of the phenomenon described by Mr. Valton. 


It will be seen that the temperature is one at which metal 
is seldom or never worked. It is too hot for cold forging, 
and too cold for hot working. Not in one case in a thousand 
will a smith, for example, proceed to bend a bar or other- 
wise put a strain on it when it is at a black heat. Before 
the bar nearly approaches this temperature it is returned 
to the fire. It thus appears that we really know very 
little about the strength of steel at all at medium tempera- 
tures. Fairbairn’s experiments on the effect of high tem- 

tures on the strength of iron throw little or no 
ight on the subject; but we venture to think that the 
failure of steel fire-boxes by cracking may afford an illus- 
tration of the soundness of Mr. Valton’s ideas. In any 
case, it is almost impossible to over-estimate the importance 
of the question raised. If it be true that all Bessemer or 
Martin steels are hot short, then, on the one hand, many 
hitherto inexplicable problems can be solved; while on 
the other hand, we find ourselves brought face to face with 
a new and hitherto unknown element of danger. If the 
tensile strength of a lot of furnace plates, for example, is 
half lost at a temperature not greatly in excess of that 
of sgh on steam, then these p can hardly be 
ded as: quite reliable. We would suggest, as the 
guestions raised are of great interest, while they admit 
of solution one way or the other, that they should 
be solved, which can very easily done by the 
aid of Mr. Kirkaldy’s testing apparatus and a small 
furnace. It would be necessary, to make the tests com- 
plete, to subject the specimens to some jar or shock while 
undergoing the trials, as it is probable that hot shortness 
is in some way mixed up, with an inability to transmit 
vibratory motion among the molecules, ‘Additional light 





might be thrown on the subject if tin- rollers and 

other workmen were questioned concerning the tempera- 
ture at which they iron and steel plates mout brittle. 
The matter at all events should not be permitted to drop. 
The ball which Mr. Valton has set rolling should be kept 


goi by English steel makers and Such ‘men 
at Mr, us, for — ‘ould do well to investigate 
the whole question an ign Mr. Valton’s statements 
their proper place in the annals of scientific research. 


RAILWAY EXTENSION IN CEYLON. 

In our issue of August 4th, we published an article 
drawing attention to the phase the Government of Ceylon 
had now entered upon with reference to this, to the colo- 
nists, all important question. We recited therein the 
progress up to that date of railways in Ceylon, and 
sketched the outlines of sundry plans for their extension 
at present proposed, and now under survey by Mr. McNair, 
supervised by the direction of the consulting engineer to 
the colonies, Mr. Charles Hutton Gregory. From the 
columns of the pe gy Observer we learn that the progress 
now making with these surveys is not such as to give 
satisfaction, and that complaints as to dilatoriness on the 


‘part of the surveying staff are frequent and strongly 


expressed. But still these extensions may now be con- 
sidered as almost determined upon, and already ideas are 
being entertained by those high in authority which, from 
their vastness, seem quite to overshadow the scheme, 
altogether ‘local in its interests but yet of the first 
importance, which our former article referred to. It 
would appear that the Duke of Buckingham, Governor 
of Madras, has recently been making a tour through 
Ceylon and Southern India. Prior to Listing the seat of 
his Government, the Duke, it is said, became convinced of 
the impracticability of any attempt to construct a safe 
harbourage in the fearful surf at Madras, whilst his atten- 
tion was called to the large measure of success attained’ in 
a kindred work at the Port of Colombo, the chief mari- 
time town of Ceylon. Here great progress has been made 
with the breakwater under the direction of Mr. Kyle, 
working from the designs of Sir John Coode. It is 
repo that the Duke of Buckingham has been. so 
impressed with the result of the works there in contrast 
to the hopelessness of similar endeavours at Madras, that 
he has conceived the idea of uniting the Ceylon and Indian 
systems of railways by a line across Adam’s Bridge, a reef 
connecting the two outlying islands of Ceylon and India, 
viz., Manaar and Ramisseram. 

Distant as may be the realisation of the duke’s idea, it 
is one which has long been entertained by engineers con- 
versant with the localities and able to estimate the existent 
difficulties to be overcome. The consulting engineer, Mr. 
Hutton Gregory, is known to have looked forward to such 
a connection as practicable and ultimately desirable, when 
giving consideration to the question of gauge to be adopted 
or the Ceylon lines, and that it had great weight with 
him in recommending the same standard as that adopted 
for the Indian sie nde The expression of his opinion 
to this effect was, however, omitted from all published 
reports, lest it should be regarded as too chimerical. 
During his recent,tour in Ceylon the Duke has been exa- 
mining the ground, and sooner or later we expect the result 
of his exploration will be officially communicated. He 
conceives, we learn, that—failing the possibility of con- 
structing a good shipping port at Madras—a very ~~ 
proportion of the exports Sous Southern India might 
shipped at Colombo, if railway transport to that town could 
be insured at moderate rates; and, looking to the heavy 
shipping charges entailed at Madras, it seems not altoge- 
ther improbable that such land carriage would not cost 
much, if ‘at all; in excess of the saving to be made on ton- 
nage by shipment in a quiet harbour provided with all the 
most modern appliances for loading and discharging cargo. 
Weare able to sketch some of the main features of the pro- 

dline. Oneof the extensions, towhich we made allusion 
in our former article, was a short line, about eighteen 
miles in length, from Kandy, the mountain capital of 
Ceylon, to Matella, a thriving little centre of the coffee 
enterprise, lying north of Kandy, and so far below it in 
elevation that when. the rail reaches that point any 
further extension northwards would be through an almost 
level country. The distance thence to Taladi Point on 
the coast opposite to the island of Manaar is roughly 
estimated at between eighty and ninety miles in a direct 
line. The route all the way is through fine timber forest 
until the coast is approached, wher this feature gives 
place to plains of black cotton soil covered with a bush of 
prickly thorn. The whole line is drained by well-defined 
streams, and no flood inundation would have to be pro- 
vided against uy: heavy embankment or ee 8 is 
section, our authority estimates, could be completed at a 
cost not. exceeding £5000 per mile, as the land is all 
Crown property, The finest timber, such as satin, ebony, 
and ironwood, grows in abundance, and labour can readi 
be obtained from the adjacent Indian coasts. At Taladi 
the line would enter upon a flat, about two miles in width, 
covered at high tide by the sea to a depth of from 2ft. to 
3ft.; but there already exists an embanked road across it, 
which céuld easily be widened and strengthened for rail- 
Thi zed, we are in the old Dutch 
town of Manaar, the capital of the island bearing that 
name, which extends towards the Indian shore for a dis- 
tance of seventeen miles, when Tala Manaar would be 
reached. The section across this island is a sandy flat, and 
has never been known subject to inundation, or to any 
natural accident likely to prove an obstacle to the cheap 
construction of railway Proll 

At Tala Manaar would commence the real difficulty of 
the undertaking. .A span of open sea stretches for twenty- 
one miles to the opposite point of the island of 
Ramisseram. But nature has provided a reef, long 
designated as Adam’s Bridge, extending the whole of this 
distance, and having over it but 6ft. of water at highest 
tides. Putches of the reef show themselves at frequent 
intervals, and so shallow is its line throughout that none 
even of the native light ee Se ee 
it. The reef consiste, mainly, of coral rock, into which 
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screw piles could be easily fixed; and the low elevation 
required to be given to the girders, in the absence of any 
recorded difficulty in the shape of storm or cyclonic waves, 
would make the construction of such a bridge of incon- 
siderable cost per mile. We do not under-estimate the 
work in such a length of bridging, but we are assured that 
no difficulties exist which not be readily over- 
come. Having crossed this barrier to Palk’s Straits, the 
line would touch firm land again on the island of Ramis- 
seram, and no more obstacles would be met in crossing its 
seventeen miles of sandy plain than is to be anticipated in 
the island of Manaar just before referred to. 

Ramisseram having been crossed, the railway would 

again enter on salt water at Paumben. Between this point 
and the opposite mainland of India there interposes a flat 
of about a mile in width, having a depth of water over it 
at spring tides of from 2ft. to 6ft. This, therefore, would 
present no insuperable obstacle; but through this flat the 
Indian Government has for years been laboriously dredging 
a channel through which ships drawing up to 14ft. of water 
can now pass. This channel is, however, but little more than 
100ft. wide, and its passage could be ensured and free naviga- 
tion kept up either by a swing bridge or a steam ferry. 
Once across this, the construction of the line would be 
upon the mainland of India, and within easy reach of the 
southern extension of the Great South of India Railway. 
- OF the enormous benefits Ceylon would derive from 
such a junction with India there can be no doubt. Its 
importation of labour, now one of the most harassing and 
costly questions with which the colony has to deal, would 
then be attended by no er or delay, and the vast un- 
inhabited tracts through which such a line would run 
would doubtless soon attract settlers, and give the 
Government land a value which, by its realisation, would 
some day recoup the colony the cost of the work executed 
through it. Whether the Duke of Buckingham’s view as 
to the utilisation of Colombo, by means of this line, as a 
shipping port for Southern India, will also bear the test 
of ultimate investigation, we do not pretend to say. On 
the result of inquiry into that matter must depend further 
consideration of the scheme ; but those who know what 
the difficulties of shipment at Madras are, say the value 
of an alternative port cannot be too highly rated. 
However this may turn out, we have laid the main facts 
before our readers as being of great interest in connection 
with the question discussed in our former article, and, as 
we learn from the Ceylon Observer that the Government 
have it in contemplation to issue a loan of two millions 
sterling for railway extension, whereas that now partly 
determined upon, and previously described as “ finality,” 
would not absorb anything like this amount, it may be 
that the authorities have a giving this scheme more 
attention than has been made public, and have had in 
view the probable application of the balance of such a loan 
in this direction. 


THE NEW PATENT OFFICE. 


We have reason to know that the Commissioners of Patents 
have made some move towards securing a site for a new Patent- 
office. The announcement that the learned serjeants were about 
to realise their property in Chancery-lane suggested to the Com- 
missioners the advisability of securing the site for their new 
habitation. Serjeants’ Inn unquestionably possesses many advan- 
tages, and the public will, we are sure, be glad to see the scheme 
carried out. It is at Yeast satisfactory to find that the Commis- 
sioners, after nearly twenty annual reports, are beginning to see 
the propriety of acting upon their own recommendations. 


PRINTING SPECIFICATIONS, 


Srxcr our last issue some further discussion of this subject 
has been had. During the trial of the action Hinks v. Safety 
Lighting Company at the Rolls, Mr. Aston, Q.C., one of the 
counsel engaged, called the attention of the court to what he 
considered the great deterioration in the copies of drawings 
which form part of the specification. The Master of the Rolls 
stated that the change had not been made without due considera- 
tion. He believed that all the officials preferred it, and it had 
been directed by the Commissioners, of whom he was one, after 
the leading patent agents had, with one exception, unanimously 
reported in its favour. It would appear then that the change 
was not so hasty as had generally been supposed, but it is still 
clear to us that, in spite of the care and interest which 
the Master of the Rolls has bestowed upon the question, 
the public is not satisfied with the results. The Master of the 
tolls is under the impression that the officials were favourable 
to the change. We have, of course, no certain means of know- 
ing the views of those gentlemen, but, notwithstanding the very 
proper reticence which they display with regard to these matters, 
we were certainly inclined to think that their opinion was not 
altogether favourable, It is unquestionably the fact that the 


" patent agents, or rather the majority of a selection of such of 


them as practice in London, did advise in favour of a change 
from lithography to a photo-lithographic process. The object 
they had in view was to secure an exact facsimile of the draw- 
ings, and they naturally supposed—though they were silent 
as to this—that the copies would be made upon a suffi- 
ciently large scale to secure intelligible and useful results, 
It is not surprising that, having regard to the unfortunately 
anomalous position of the patent agents as a body, the 
request for advice addressed to them by the commissioners was 
received with just pride. Should they be referred to in the 
future they will do well to bear in mind that when they are 
asked for their opinion they should give it unreservedly and 
unmistakeably. They might have been sure that when so active 
a commissioner as the present Master of the Rolls asked their 
opinion, he was seeking something more than a mere re-echo of 
his own. 
TRADE OUTRAGES AT SHEFFIELD. 


Srxce the exposure and disappearance from the active prac- 
tice of the “profession” of Messrs. Broadhead, Crookes, and 
Co., it has been an understood thing that rattening and its 
attendant evils had become a thing of the past. It is certain 
that since the memorable revelations of the Trades Union Com- 
mission, outrages of the grosser and more violent character have 
not taken place, the Hereford-street affair—which led to the issue 
of the Royal Commission—having been the last instance in 
which an attempt was made to blow up a dwelling-house. This, 
in its way, is satisfactory enough, but it is not quite so agreeable 
to be informed that there are even now frequent rattenings and 
occasional resorts to personal violence of a serious nature. Two 





such instances are reported as having taken place during the pre- 
sent week. In one case a Mr. Peace, a sort of foreman in a 
small way at the Shiloh Wheel, Juhnson-street, some years ‘ago 
seceded from the union, and since that time has actually had 
the temerity to employ a non-unionist, who, by a still greater 
singularity, is stated to be a nephew of the infamous Broad- 
head. The union had gently intimated to Peace that he had 
better rejoin, and Peace was so far willing to listen to the voice 
of the siren that he consented provided the terms were modest. 
The union—belonging to the saw grinders—put forward the pro- 
position that Peace should pay twelve months’ arrears of sub- 

ipti and further, should not be liable to benefits for 
twelve months from the date of rejoining. Peace not unnatu- 
rally demurred to these terms; hence it resulted that during 
Monday night two very valuable driving bands belonging to him 
were removed, whilst other bands in the same establishment 
were untouched. The same night a man named Higgins, who 
was bold enough to continue working as a spring fitter during 
the strike of his fellow-workmen, was set upon by a number of 
men, who treated him to such a liberal allowance of kicks and 
cuffs that his life is now said to be in danger. These things 
show that there is some of the old leaven still left in the town 
which once boasted a Broadhead and a Crookes. - 


EXIT FROM PUBLIC BUILDINGS, 

Recent events have again directed attention to a question of 
very great importance, namely, to the means provided at theatres 
and other buildings, which are often crowded with human 
beings, and which are also liable to fire. Probably no public 
buildings are so frequently crowded as theatres, and yet 
theatres generally, more than any other place of resort, have 
been and are provided with the most miserably circuitous and 
contracted exit passages. Several of the most frequented 
theatres in London are exceedingly deficient in this respect. 
There is another defect in all these buildings which converts 
them into traps. This is the practice of making all doors open 
inwards, so that in case of fire the frightened crowd push 
against and effectually close the doors against themselves. 
Town architects ought certainly to have the power to enforce 
the construction of passages of sufficient capacity in all such build- 
ings, and tohave these provided only with doors opening outwards, 
There is another class of buildings, which, though not of a 
public character, should never have doors opening inwards. A 
few years since a boiler in a manure works at Ipswich burst, 
and the terrified stoker rushed at the door, and in his sense-lost 
condition in the house full of hot steam, was unable to get out, 
owing to the door opening inwards. The poor fellow then 
frantically rushed to the window and even tried to climb up the 
steam pipe. He was at last rescued, but only lived long enough 
to tell the tale of warning as to the way in which boiler-house 
doors should always open. 


ARMS AND AMMUNITION, 


Our letter this week from the Birmingham district reports 
that dulness marks the arms and ammunition industries, Much 
of this is probably to be accounted for by the extent to which 
the Americans are now producing both rifles and pistols and 
cartridges for export. In other cases it is due to American 
machinery having been adopted upon the Continent, notably 
Russia. By Colt’s machinery the Russians are making vast 
quantities of Colt rifles for the use of the Russian army; as 
many, it is asserted, as three million rifles having been produced 
in that country by machinery bought from the Colt Rifle Com- 
pany, five years ago, by General Gorloff, then military attaché to 
the Russian Legation at Washington; and an American arms 
manufacturing company is announced to have sold 100,000 
pistols to Russia during the past year. General Gorloft, at the 
same time, perfected in America what is now called the Russian 
cartridge, and had 20,000,000 of them made in Bridge Port, 
Connecticut. Cartridge machinery was constructed in America 
under his direction, with which, it is asserted, the Russian 
Government are turning out 400,000 per day at St. Petersburgh 
and Moscow. Three years ago the Turkish Government made a 
contract in America for 200,000 rifles on the Martini-Henry 
principle. This contract was afterwards extended to 800,000, 
of which 250,000 have already been shipped; 100,000 more are 
ready for export, and materials for another 100,000 are under- 
stood to be on hand at the works. Another arms manufac- 
turing company in the States has 4 contract for 100,000 rifles 
for Egypt, which at date of last advices were being shipped 
from New York. The prices at which these rifles are being 
made would appear to be indicated by a statement to the effect 
that the Rhode Island Company, who have the contract from 
Turkey for the 800,000 Martini-Henry rifles, are not proceeding 
with the order with vigour—in truth, are said to have suspended 
making for atime. Of this it is stated as an explanation that 
there has been a stoppage in the remittances from Turkey, not 
because Turkey has not paid for what she has already had, but 
because the makers have overdrawn their accounts with the 
Turks, and are unable to resume, unless further assistance 
should be forthcoming. Birmingham firms are not probably 
regretting that upon such terms orders are going elsewhere. 


HOUSE CISTERNS AND CONSTANT SUPPLY. 


THE recent revelations with reference to the water cisterns at 
the Mansion House, revive one of the strongest arguments 
against the intermittent system of water supply. During the 
discussion in the Comrhon Council, Mr. J. V. Moore, replying to 
questions upon the sanitary condition of the Mansion House, stated 
that “although £200 more than the regular sum was voted last 
year for cleansing the cisterns, this year it was found that the 
water in the principal tank was covered with jin. of living 
scum or fungi. In the water drawn for the Lord Mayor’s table 
were discovered hundreds of nematoid worms, while the bottom 
of the tank was covered with mud jin. in thickness. To these 
facts were attributable the presence of typhoid fever in the 
Lord Mayor's family early in the year. Notwithstanding such a 
state of things, a man, who was responsible for them, had the 
effrontery to appear before the committee and say that the whole 
of the cisterns were thoroughly cleansed in December last year.” 
Two hundred pounds more than the regular sum for cleaning 
the water cisterns of one large city building! One would 
almost be led to imagine that the cisterns at the Mansion 
House were not mere cisterns at all, but service reservoirs for 
the supply of a large district. If with any cleaning at all these 
water-boxes could arrive at such a state of foulness, it does not 
require a very great stretch of the imagination to divine what 
must be the condition of the ineffectually covered cisterns, not 
only in thousands of the houses in the poorer districts, but in 
those of many of the middle classes, where the cleaning out of 
cisterns is only thought of at rare intervals. Were it not that 
many of these are so that they are very often run 


empty, their condition must be fouler than the above examples. 
But imasmuch as the end of the supply pipe is usually 
from jin. to lin. or more above the bottom of the cistern, a 
great deal of the collected dirt, soot, fungi, &c., remains when 





the water is run out as low as possible. When the fresh supply 
of water comes in this rubbish is tho: stirred up and 
disseminated in, the tank full of water, and thus finds its way 
into the stomachs of the inhabitants. No wonder, then, that 
the water at many houses is very much worse or more impure 
than is represented by the reports of the public analyst, and no 
wonder fevers m ‘appear in different districts. 
So aa the intermittent supply continues, the best means for 
the public to adopt to secure clean cisterns, will be to have the 
supply pipe made flush with the bottom of their cisterns, and 
then draw off the whole of the water at very frequent intervals. 
The water thus occasionally let free down the drains will help 
to clear them, and to bring some of the water companies 
to the consideration, from a new point of view, of the necessity of 
providing the public with a constant supply, not perhaps so much 
from the desire to administer to public convenience, as to secure 
the economy which will attend the rejection of the clumsy and 
inconvenient intermittent system. 


MECHANICAL POWER ON THE VALE OF CLYDE TRAMWAYS, 


Last session of Parliament the Vale of Clyde Tramway Com- 
pany obtained an Act authorising the Board of Trade to sanction, 
after proper inquiry, the running of cars by mechanical power on 
the portions of their system which are completed—viz., bet 
Glasgow and Govan and between Greenock and Gourock. 
Immediately on the Act being passed the directors of the com- 
pany, through their secretary, Mr. Muir, of Glasgow, put 
themselves in communication with all inventors known to them 
of tramway motors, inviting them to send their machines tu 
Govan, so that the directors, the shareholders, the road trustees, 
and all concerned should have an opportunity of judging which 
was the best apparatus on all accounts to be adopted. A short 
time ago Messrs. Merryweather, of London, placed one of 
their engines upon the road, as did also Mr. Scott-Moncrieff, of 
Glasgow, the inventor of the pneumatic car, and Messrs, Henry 
Hughes and Co., Loughborough. The three machines made 
occasional trips for several days, but the directors came to the 
conclusion that it was impossible to decide finally upon any one 
of the engines until they had seen each of them doing regular 
tramway work, They therefore proposed to each of the inventors 
that they should supplement the ordinary horse-car service of 
the company by cars drawn by their machines for several weeks 
together, the company agreeing to make a payment for such 
service. Messrs. Merryweather’s engine was much admired for 
its good looks, but it did not quite give satisfaction on the 
score of consuming its smoke, and we understand that Messrs, 
Merryweather will place an engine, improved in this respect, 
upon the line in the course of a week or two. Mr. Scott- 
Moncrieff is also understood to be perfecting his invention in 
certain details with a view to the decisive trial, and will also 
have it in operation shortly. As to the engine of Messrs. Hughes 
and Co., it has been doing regular service on the line for t 
weeks, and—as we have had opportunities of judging—with 
the very best results. This engine is a small locomotive, 
measuring 11ft. over all, 6ft. 6in. in width, and 7ft. 6in. in 
height from the rails to the top of the machine. The whole 
machinery is inclosed within the vehicle, part above and part 
below the floor; but the latter portion is effectually secured 
from the intrusion of dust by the machine being plated over the 
bottom. There is a seat for the driver at either end, where he 
has entire control over the brake and engine. The engine 
weighs, it is said, 5 tons 15 lb., but we strongly suspect that 
their figures are only the result of an estimate, and that the 
engine weighs much more when it has its load of water. The 
cylinders are 7in. diameter and 12in. stroke. The exhaust 
steam is condensed by Mr. Hughes’s patent apparatus, the 
water being drawn from a cistern which holds forty gallons—a 
supply sufficient for a journey of six miles. After its contact 
with the condensing water, the condensed steam passes into a 
receiver or hot water well situated below the level of the 
cylinders. From this hot well the feed is drawn and 
into the boiler at a temperature which can be varied at pleasure 
from 160 deg. to 80 deg., the ordinary heat being about 120 deg. 
There is an arrangement fitted in connection with the hot well 
by which the superfluous water may be used for sprinkling the 
road in dusty weather, or if this is not desired, the water 
overflows by means of a flexible pipe into a receiving 
cistern placed beneath the passenger car, from whence 
it may be emptied at the conclusion of a journey. The 
fuel used is coke, of which there is consumed only about 
7 lb. per mile, and the engine works well with 60 lb. of 
pressure, though 40 Ib. have. been found equal to a good 
pace. The line over which,the engine is running is one and a- 
half mile in length, and it performs the double journey in 
40 minutes, including 11 minutes of stoppages at the termini. 
Of course, were it desired, this speed might be greatly in- 
creased—10 miles an hour being the statutory maximum limit ; 
but the car is obliged to run in its turn with the other cars on 
the line drawn by horses, At present the car drawn by Mr. 
Hughes’s engine is a large one, supplied by the Glasgow - 
way Company to Mr. Hughes, so that working this heavy car 
so well, it should give the best results with those of the Vale of 
Clyde Company, which are considerably lighter. As to the cost 
of working—a most important item—we are informed that 24d. 
per mile covers all outlay, including wages, and this is to be 
placed against 8d. per mile, which the Vale of Clyde Company 
at present pays for its horse service. Two men work Messrs. 
Hughes’s engine just now, but were it adopted and the necessary 
rails put down at the termini for shifting the engine from one 
end of the car to the other, only one man would be required. 
The engine working at Govan is the second Messrs. Hughes have 
built, the first one being at Leicester, and a third one, just com- 
pleted, being intended for the Isle of Wight. This latter has an 
arrangement for working the brakes with steam power. 

We may state that the Vale of Clyde Tramway Company 
have been greatly impeded in the course of these trials by the 
exorbitant charges made by the lessees of. the tolls on the road 
along which the line They were at first required to pay 
2s. 6d. for each journey, and they have not as yet been able to 
arrange a lower rate than 1s.; but when the Board of Trade 
sanctions the use of mechanical power the company will have the 
advantage of a section of their Act which places the maximum 
tollage at 4d. The Board of Trade will be applied to for such 
sanction as soon as the directors shall have decided on the engine 
they are to use, which is expected to be early after the opening 
of the year. 

We may add that the engines will also probably be tried on 
the Greenock and Gourock section of the tramways, which will 
supply a severe test. The Govan line is quite level, but there 
are several steep gradients between Gourock and Greenock, 





A MISTAKE, : 
WE find it convenient to give insertion to the subjoined letter, 
addressed to our publisher, because it enables the writers to 
speak for themselves upon a subject on which they may reason- 
ably be supposed to be better acquainted than we are, and also 
because it affords us the opportunity to give an explicit, denial to 
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the with which they start, and so to prevent the pos- 
si of a similar mistake in the future. No advertisement 
has ever been, or ever will be, accepted for insertion in this 
journal, though hundreds have been refused, on conditions such 
as the Bristol Wagon Company evidently considers legitimate. 
We may suggest for the consideration of our correspondents 
that purchased criticism would be worth very little to them, 
whilst it could not fail to patie, to us. We will not 
trouble them to ponder the possibility of a higher, though it 
might seem to them a sentimental, policy :— 

caguarehtncetned aclinel cir made’ ster teat et 
upon your a ice of our our of the 
Smithfield Show, fra, however, you have mers ony and we shall 
expect it in your next issue, and we will then pass your account 
for payment. 

“Asa — to you we annex the following :— 

**¢ The Bristol Wagon Works Co, exhibited a selection of their 
well-known carts, which, for ay eyes of construction and finish, 
are not equalled at the price. The carts contain several important 
improvements, our new self-fastening tipping lever being of great 
advantage to builders, contractors, &c., as after the body of cart is 
tipped back in its place, the self-acting lever securely fastens it. 
This tipping arrangement is also fitted to our light spring carts, 
which are specially adapted for carrying luggage, &c., and which 
we manufacture in very large numbers. 

*** We also exhibited some of our farm carts made with oak 
frame, strong plank sides of pitch pine, solid axles, machine-made 
wheels, and improved tipping sword, and we also manufacture 
carts and wagons of all descriptions of equal finish to those 


exhibited.’ oy, ae: 
ours truly, 
; **BrRIstoL WaGon Works Co. 

* Bristol, Dec., 1876, SA, GoM” 








JONTINUOUS BRAKES ON THE NORTH 
BRITISH RAILWAY. 

Tue locomotive superintendents of Scotland have taken 
a very important and creditable step. The conviction has by 
degrees extended among railway men that the report of the 
Government Commission on Continuous Brakes will never be 
published ; and Mr. D. Drummond, locomotive superinten- 
dent of the North British Railway, not only became tired of 
waiting any longer for this report, but alive to the fact 
that the locomotive engineers of Great Britain were at 
least as competent as any other men to select a brake for 
themselves. His views on this subject were fully endorsed 
in Scotland, and a committee was formed, consisting of 
Mr. James Stirling, locomotive superintendent, Glasgow 
and South-Western Railway; Mr. James Haswell, 
principal locomotive superintendent; and Mr. Barton 
Wright, locomotive superintendent, Lancashire and 
Yorkshire Railway; with Mr. Cowan, locomotive 
superintendent of the Great North of Scotland, as 
president. It is unnecessary at present to go into 
a detailed account of the proceedings of this com- 
mittee. They resulted in this, that two trains and engines, 
precisely similar in every respect, were handed over by 
Mr. Drummond, the one to Mr. Westinghouse, and the 
other to Mr. Smith, the inventor of the vacuum brake, to 
be fitted up at Cowlairs shops, on the North British. Mr. 
Westinghouse fitted up his train with the automatic air 
brake, as now used extensively on the Midland Rail- 
way, and fully described in THz Eneinerr, vol, xxxix., 
while Mr. Smith adopted the arrangement used on the 
Great Northern Railway, which has also been described 
in our pages. Arrangements were then made for 
a competitive trial of the two systems to take place 
on Tuesday last, the 12th instant, on the line be- 
tween Waverley Station, Edinburgh, and Cowlairs, close 
to Glasgow. It would be difficult to find a bit of line 
better adapted to the intended purpose. The distance 
between Waverley Station and Cowlairs is 474 miles, the 
steepest gradient being about 1 in 1200, so that practically 
the line may be regarded as a dead level. 

It will be remembered that during the Government 
trials of 1875 very elaborate arrangements had to be made 
for noting the distance traversed, and taking the time con- 
sumed in stopping after the brakes had been applied. It 
haslong been understood that serious difficultiesmust always 
be encountered in making brake experiments in which 
time observations must be taken to one-fourth of a second 
and space intervals to a yard, unless some device could be 
produced which would enable engineers to dispense with 
a cumbrous system of stakes and flags and an army of 
observers. Mr. Westinghouse has succeeded in progucin 
one of the most beautiful instruments ever devised, whic 
enables every requisite observation to be taken in the 
brake van, and thus overcomes the difficulty. We shall 
publish engravings of the apparatus in a little time; for 
the present a brief summary of the principle on which it 
acts must suffice. 

In a brake van at one end of the train was fitted a 
stout wooden table, about the height of an ordinary table 
from the floor; on this the apparatus stood. Across the 
van ran a light shaft, carrying at one end a friction-wheel 
precisely 6ft. in circumference. This wheel bore on the 
top of one of the road wheels through a slot cut in the 
floor of the van. The road wheel thus acted as an idle wheel, 
and every revolution of the friction wheel in the van 
corresponded to 6ft. of distance travelled ; a belt from the 
lay shaft, as we may term it, drove the recording apparatus 
on the table. 

The principle involved may be thus described :—Two 
small single-acting pumps are arranged much as in a 
Brotherhood engine, and these pumps are run at a very 
high velocity. They pump water from a small reservoir, 
to which the water returns under a loaded valve. It will 
be seen that the faster the pumps run the greater will be 
the quantity of water to be discharged in a given time, 
and the greater will be the pressure against which the 
pumps will have to work. A relation will, therefore, 
exist between the speed of the pumps and the pressure. 
But the speed of the pumps depends on the velocity of the 
train; and consequently it would be practicable to put on a 

ressure gauge to show the speed at which the train ran. 
* practice certain grave difficulties are met with in oe 
in this way, the indications being about as reliable as wou 
be: the time ws by an old verge watch without a hair- 
spring. To make his apparatus absolutely reliable as a 
speed indicator, Mr. Westinghouse uses two small bent 





levers, each loaded at one end, while the other takes into a' 
sleeve ona spindle. This sleeve actuates a very peculiar , 
and beautifui arrangement of frictionless valve and dia- | 
phragm. The effect of the loaded bent levers is purely that | 


of a centrifugal governor, and the action of the whole is | 
that the higher the speed the more are the dimensions of the 
orifice for the discharge of the water contracted, and the 


higher is the —_— But the governors determine the 
— of the eee ge e speed with the most 
minute accuracy. A large and very sensitive pressure 
connected with the instrument lies on the table, aa. e 
indications of its hand show at'a glance at what speed the 
train is running. 

A vertical drum stands near the gauge; on this paper is 
fitted, as on the barrel of an indicator. A pencil worked by 
the water pressure, in a way we need not stop to explain, 
can be caused at pleasure to register on the drum. The 
drum has a very slow motion of rotation given it, which 





can Le varied. Say that one-tenth of an inch of circum- 
ferential motion of the drum corresponds with 100ft. 
travelled by the train, then, while the train runs 1000ft., lin, 
of paper will pass under the pencil. Now, if at the moment | 
the brake is put on, the pencil, raised against a spring by 
the water pressure, is caused to come in contact with the 
paper, a diagram will be made combined of pressure and 
distance, the pressure falling as the speed of the train 
diminishes. The kind of diagram will be best understood 
from the annexed sketch. 
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DISTANCES TRAVERSED IN 100% OF FEET 


It will be understood that this is not an actual curve ; 
the distances varying as the square of the speed are not 
equal, as we have shown them ; but the sketch suffices for 
our present purpose. Here it will be seen that the brake 
was applied when the train had attained 35 miles an hour, 
and that the train stopped in 600 feet. It is unnecessary 
to say more just now than that the apparatus worked per- 
fectly on Tuesday. 

At about 9.30 on Tuesday morning the Westin;shouse 
train, consisting of ten vehicles drawn by a four-cuupled 
bogie engine, left Waverley station and ran to Cowlairs. 
To illustrate the importance attached to these trials we 
give the following list of gentlemen connected with the 
railway world who were present. From the North British 
—Messrs. John Walker, general er, Messrs. D, Drum- 
mond, and James M‘Laren ; Caledonian—Messrs. James 
Smithells, general manager, George Brittain and Robert 
Curror ; Glasgow and South-Western— Messrs. John Mathie- 
son and Jas Stirling, locomotive superintendent ; Highland 
Railway—Mr. Thomas Robertson ; Great North of Scotland— 
Mr. Cowan, Midland—Messrs. E, M. Needham and Charles 
Allport; Manchester, Sheffield, and Lincolnshire — Mr. 
Bradley; North-Eastern, Messrs, Haswell, Gutch, and 
Mitford; Lacashire and Yorkshire—Mr. Barton Wright; 
Great Western—Mr. J. Armstrong, jun.; Great Southern 
and Western of Ireland--Mr. M‘Donald; Indian States— 
Mr. J. C. Evans; together with Messrs, James Reid— 
Hydepark Locomotive Works, emi peso pe 
King, Yeomans, and many others. An electrical appa- 
ratus communicated between the brake van and the 
driver of the locomotive, and the system of working was very 
simple. As soon as a rg of, say, fifty miles an hour was 
shown on the Westinghouse gauge, Mr. Drummond rang 
a bell in the van and on the foot-plate at the same time to 
warn the driver, who then applied the brake, ringing back 
in the van at the same instant. The time was then taken 
with stop watches by several independent observers, the 
interval between the first stroke of the second bell in the 
van and the absolute stopping of the train being noted to 
one-fourth of a second. After a short delay at Cowlairs 
the train returned to Edinburgh, the same system of 
observing being adopted. 

It was intended that the Smith vacuum brake train 
should start immediately on the return of the Westing- 
house train, but, to the infinite disuppointment of those 
who had come from considerable distances, it was announced 
after a delay of three hours that no experiments could be 
made, as certain axle-boxes were hot, and a pump was out 
of order. Under the circumstances, the trial was post- 
poned until Friday next. This delay was much to be 
regretted, as it was calculated to leave an unfavourable 
impression concerning the vacuum brake. Indeed, we heard 
remarks made to the effect that an apparatus which required 
so much getting ready could not be suitablefor railway work. 
We are happy to state, therefore, that on Wednesday a 
trial was e by Mr. Smith which proved that everything 
was in working order, so that no further postponement 
beyond Friday is likely to take place. 

t would be hardly fair under the circumstances to give 
the results obtained with the Westinghouse brake, and it 
must suffice to state that they were quite satisfactory. After 
the Smith brake experiments have been concluded, we shall 
publish complete particulars of one of the most interesting 
trials that has ever taken place in connection with railway 
appliances. 








THE OXLEY RAILWAY BRIDGE, NEAR BRIS- 
BANE, QUEENSLAND. 

THE railway bridge — the Brisbane river at Oxley— 

twelve miles above the city of Brisbane—is believed by compe- 

tent judges to be in several the finest work of the kind 





in the Australian colonies. Its want of uniformity in design 


may be considered a blemish from an a1chitectural point of view, 
but its combination of and serviceableness with 
economy of material, and its excellence of workmanship through- 
out, must be held to do infinite credit to all concerned in its 
erection. : 


The problem to be solved by the constructing engineer was a 
difficult one. In determining the railway route between Ipswich 
and Brisbane, it was to avoid as much as ible the 
flooded country which intervenes between these p The 
line had to be of service to as large a population as i- 
ble by taking it through the districts likely to be most y 
occupied by settlers, without materially affecting its directness. 
It had also to cross the river at such an elevation as should not 
interfere with navigation. The river, however, at the point to 
be crossed by a line answering these conditions is of great depth, 
subject to a strong current, and in time of flood loaded with 
débris. Its banks also are of unequal height, the left being a 
steep wall of rock which rises some 60ft. from the water, while 
the right is a shelving bed of sand and alluvial deposit which 
reaches a height of 30ft. only at some fifty yards away from the 
river. 

The bridge, which is of wrought iron lattice-work resting on 
cast iron.cylinders and stone abutments, affords a clear space 
beneath of 43ft. in height at high water for passing vessels ; by 
a span of 160ft. it avoids intercepting the strongest current ; by 
means of an excavation at one end and an embankment at the 
other it is approached by easy gradients; and from the dura- 
bility and strength of its materials, the general merit of its 
design, and the excellent quality of its construction, it pro- 
mises to last well. The width of the river at the point 
crossed is some 450ft. To secure, however, requisite solidity of 
foundation for the massive abutments on which the ends of the 
bridge rest, these have been set back from the water some 50ft. 
on the one side and 180ft. on the other, the former being built 
upon the rock, and the latter upon concrete laid 3ft. in thickness 
at a depth of 15ft, from the surface. The total length of the struc- 
ture is 674ft. between the abutments, and 692ft. over all, and it 
is 24ft. in breadth from centre to centre of the main girders. 
The weight of the bridge between the abutments, calculated to 
amount to 455 tons, is distributed over fourteen cylinders, stand- 
ing in pairs, connected by ties and braces, and forming two 
lines on which the sides of the structure rest. These cylinders 
are 1{in. in thickness, and 8ft. in diameter at base, and up to a 
foot above low-water, from which point they increase gradually 
to 1gin. thickness, but taper to 5ft. diameter. They have either 
been sunk by excavation into the solid rock, or have been 
forced down into the bed of the river as far as a pressure of 
70 tons each could drive them; they were subsequently filled 
in with concrete and cement, covered by three courses of bricks, 
and bearing cylinders at 15ft. above high-water level. A view 
from the right shore gives five of the pairs of cylinders, stand- 
ing 80ft. apart, one pair being omitted where the current is 
deepest, and the débris finds its way, the remaining two pairs 
respectively 40ft. and 120ft. from the opposite abutment. The 
80ft.—and the 40ft.—main girders resting upon the cylinders, 
consist of top and bottom booms, each boom being constructed 
of two plates 16in. wide, to which is riveted a horizontal plate 
2ft. wide, and all three being }in. in thickness. These boo 
we may call them troughs—are connected, one of each pair 8ft. 
above the other, at every 5ft. interval, by diagonal compression 
boxes and tension bars, and the girders so formed are calculated 
to bear a strain of 144 tons at centre of each when fully loaded. 
The 160ft. lower booms are of larger dimensions, and: are con- 
nected similarly with arched booms or béwstring girders, which 
in the centre rise to a height of 20ft. above them. The calcu- 
lated strength of these double length:girders is equal to a strain 
of 262 tons at the centre of each. The transverse girders, sup- 
porting the floor of the bridge, are perpendicular iron plates 
2lin. wide at centre, and tapering to l6in. at either end, jin. 
thick, and having perpendicular T-irons riveted to them at 
points crossed by the rails, also horizontal angle irons top and 
bottom. They are riveted at each end to the main girdera, and 
are laid 5ft. apart across the bridge. The liability of the struc- 
ture to lateral oscillation is prevented by braces 4in. by fin. 
fixed diagonally, and crosswise at every 20ft. of the bridge's 
length. The bowstring girders of the 160ft. span also are addi- 
tionally secured in their position by nine ties or top girders, 
and also by diagonal braces, The expansion and contraction of 
the longitudinal girders are provided for by the ends resting on 
alternate piers not being fixed, but supported by steel rollers 
and plates top and bottom ; and any deflection which may occur 
in the 160ft. span is provided for by the ends of the girders 
resting on malleable cast iron saddles dished to the necessary 

ius. 

The two pairs of rails on which the traffic is carried are laid on 
longitudinal wooden sleepers 12in. by 9in., jointed together end 
on end, and bolted to the transverse girders. The space—6ft.— 
between the two lines is securely planked. There is also sus- 
pended outside the main structure a 6ft. footpath, with lattice 
rail and approach by staircase, for the convenience of passengers. 
It may be added that the work, which has cost the colony some- 
thing less than £49,000, has been some twenty-one months in 
process, its completion having been delayed several weeks b’ 
the non-arrival of material from England, and by a flood whic 
carried away some 80ft. of the scaffolding. 

The severe testings to which the structure has been subjected 
have satisfactorily shown its remarkable rigidity and enormous 
strength. The permanent set of the 160ft. span on its disconnec- 
tion with the supporting scaffold proved to be at most only y’yin., 
and though strains of 30, 60, 144, and 260 tons were subsequently 
applied, no further set could be discovered—a temporary deflec- 
tion of gin. recovered on removal of the weight, being the utmost 
de ion observable. The 80ft. spans have shown no appre- 
ciable deflection under similar strains. 

The structure was opened for traffic on the 5th of July last 
by his Excellency Governor Cairns, who named it after his Royal 
Ami the Prince of Wales, the Albert Bridge. The work 
was designed by Mr. H. C. Stanley, engineer-in-chief of the 
Queensland Southern and Western Railway, the details being 
worked out by Messrs. Robinson and Janson, Darlington, who 
also were entrusted with the superintendence of the manufacture, 
The cylinders were cast by Sir William Armstrong and Co., of New- 
castle-on-Tyne. The makers of the girders and other iron mate- 
rial were Messrs. Andrew Handyside and Co., of Derby and 
London. The erection has been conducted throughout by Mr. J. 


R. Jones, C.E. 

For many of the pi ing particulars we are indebted to Mr. 
Francis, of Brisbane, who provided the photographs from 
which our engravings are taken. 








Tue Russian Commnment nue & wedting te tating Be wening 
qualities of cloths offered for army use, A sample 


be tested is upon a rapidly revolving drum, the number 
revolutions menial wy brusiy is against the 
drum, and the a; ce of the cloth a few thousand revolu- 
tions against the indicates its wesring qualities, 
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FIRE BOXES FOR TUBULAR BOILERS WITHOUT STAYS. 


DESIGNED BY HERR E. KASELOWSKY, BERLIN, 
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Various as have been the alterations in fire-boxes since the ; grate surface to the lower rows of tubes; behind it a small 
time of Stephenson, none have been so complete in principle, nor | space has been left to allow ashes, &., to fall through, and a 


conspicuous for simplicity, as the one illustrated. 
sky, in no way undervaluing the efforts of Messrs. Norris, Becker, 
and Schwarzkorf, and recognising the similar designs of Messrs. 
Haswell and Maey as the happiest solution, up to the present, of 
the attempt to reduce the number of stay bolts, has endeavoured 


by embodying previous improvements to do away entirely with | 
the side stays, which he considers the only drawbacks to the , 


perfection of the two latter systems. 


Fig. 1 illustrates the principle of his system. The inner fire- | 


box is entirely independent of the outer one, except where the 
two are riveted together at the ringee. The inner fire-box aa, 


and the outer one ¢ ¢, are both circular shaped, eccentric to the | 


boiler and to each other, for several obvious reasons, inter alia, 
because, by the insertion of the ring ee, the inner and outer 
shells can be riveted together, and the space to be occupied by 
the grate cut entirely out. The inner box is constructed of 
copper, diagonally corrugated to add to its stiffness, and give a 
better heating surface. The outer box is strengthened by 
means of a small girder ff, bolted to the boiler by strong stays 
gg. The tendency of the plates of both fire-boxes to open out- 
wards on account of the inequality of pressure, to which, from 
the difference in the area of their surfaces, they are subjected, 
is counteracted partly by the ring ¢ ¢ and partly by a clamping 
bar s across the centre. The fire-barsii are easily withdrawn 
or renewed through the openingee. A fire bridge k, which may 
be of fire-brick, a pipe, or @ series of 

boiler, has been introduced on 








ipes connected with the | of erection and repairs, as the fire-box can be replaced without 
t of the proximity of the | difficulty, and with less expenditure of time and money. For the 


Mr. Kaselow- | current of air to ascend to assist in consuming the smoke. 


What effect will a partially cold blast have towards cooling 
the tubes ’ 

Fig. 2 shows a proposed form for locomotives where more 
space for the different equipment is required than afforded by a 
fire-box as much rounded off as in Fig. 1. The front plate is here 
strengthened and bolted to the boiler. 

Fig. 3 illustrates a fire-box where the copper front plate of 
the inner box, subject only to radiated and not direct heat, is 
replaced by a cast iron frame, containing fire doors, &c. &c. 
The ring a a is carried in 2 circular form round the front plate, 
and compasses two sides of the inner box, whose ends are closed 
by a cast iron front b b holding the fire-door c c. With a view 
to protection against too great a heat, this front is constructed 
of several partitions, through which the air can circulate. The 
inner surface is lined with some fireproof substance. 

Fig. 4 represents a system which can be adopted to avoid 
the expense of corrugated copper plates in stationary boilers, by 
using steel or iron plates strengthened by rings of J, iron. 

The advantages claimed for these several forms of fire-boxes, 
which are in fact mere modifications of one principle, are, facility 
of cleaning and inspecting the boiler, and the prevention of 
boiler stone settling on inaccessible parts. The removal of all 
obstacles to expansion, such as stay-bolts, &c., and consequently 
a reduction of tendency to rupture at corners ; decreased cost 


introduction of the cast iron front plate, special advantages are 
i ch as chea: of construction and t; 
of the dienes eae eke ee es 








REIMHERR’S SMOKE PREVENTER.. 

We illustrate in the accompanying engraving a very curious 
arrangement for consuming smoke in locomotives, used with 
great success on the Constantinople and Adrianople section 
of the railways of European Turkey. The device has been 
patented by Herr v. Reimherr, locomotive superintendent of the 
line ; it will be seen at a glance that a wind cowl directs 
a strong current, when the engine is running, on the fire. The 
apparatus is characterised by the two following features :— 
Natural injection, the progressive motion of the locomotive 
oceasioning a certain quantity of hot air to’ spread evenly over 
the fire. Introduction of an iron plate cylinder between the 
crown of the fire-box and the outer shell of the boiler, which 
relieves the crown-plate of about one-third of the pressure which 
it generally bears. The manner in which the smoke-consumer, 
constructed according to those principles, may be applied to a 
new as well as to already existing locomotives, will be easily 
understood from the adjoined drawings and the following 
description :—c¢ is the iron plate cylinder which unites the 
fire-box-crown with the boiler-shell, and relieves the former of a 
part of the pressure; this cylinder is open at top and bottom; 
Ff, cast iron cylindro-conical tube placed inside of cylinder 
cc; the empty space round these two is to be filled with 

lay to prevent the cooling of cylinder ce; T, conical cast 
iron tube resting with its upper flange on the lower bearing 
of tube ff; an air distributor made of fireclay, is fixed to lower 
end of the conical tube T; R’ is a register valve for regulating 
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the admission of cold air ; B, cast iron mantle ; P, bell-mouthed 
air catcher, which can be turned and fixed in all positions by a 
gearing of tooth-wheels and bevel-wheels worked by thesmall hand- 
wheel V. The self-progressive motion of the locomotive forces 
the air into the air-catcher P, whose mouth must always be 
turned in the direction of the motion of the engine. The air, 
heated by its contact with the cylindro-conical tube ff and 
the cone T, escapes through the channels in the fireclay air- 
distributor being evenly dispersed over the surface of the 
burning fuel, and at a sufficiently elevated temperature to 
produce a complete combustion. 

The apparatus has been fitted to a six-wheeled all coupled 
goods engine, weighing 36 tons. The wheels are all between 
the fire-box and the smoke-box. The fuel used is Cardiff 
and Newcastle coal mixed, and the consumption on passenger 
trains equalled 11 to 12 kilos. per millimetre. The appa- 
ratus has been at work since May, and saves a large proportion 
of fuel, besides completely preventing smoke. Between Con- 
stantinople and Adrianople the country rises twice, necessitating 
inclines of 1 in 60; ordinary locomotives, therefore, have to work 
hard, and the increased draft used to fill the smoke-box with 
unburned particles of coal. Since the application of Herr Reim- 
herr’s apparatus the smoke-box remains almost empty, and all 
the coal formerly carried into it unburned is saved. The trains 
do not go faster than about 18 miles an hour ; it is, there- 
fore, supposed that the apparatus with express engines would act 
much more vigorously. 








Durtne the recent storms in the north a striking illustration of 
the inertia of motion of large bodies of water was reported, a 
block of concrete weighing 1000 tons having been removed by the 
waves in the Wick new harbour works. 


A ComPLIMENT.—Those of our readers who exhibited at Smith- 
field and who may have their attention directed to an amusing 
little London print devoted to the interests of the iron trade 
exchange, will be not a little astonished to find therein some 
criticisms on their exhibits. They will wonder still more when 
it begins to dawn upon them that they have read the criticisms 
thst the critics appeared in Tern ERonSRER of the pevvious dn 
that the criticisms a GINEER e previous day. 
What prcreeepe my be paid us than the sarumption 
of our opinions by the editor of the t+ in question with the 





view to pass them off as his own? We shall not advertise him 
further—our readers will readily recognise him as a “ safe man,” 
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Sra eon a can Hey epee ae New York, U.8. 
4861. searanaete in Macuings to churning butter and for 
seve. materials, Richard Gervase Nottingham.—1llth November, 


4425. Improvements in apparatus for Castine STEEL or homogeneous or 
converted m Michael Scott, Great Queen-street, Westminster.— 


November, 1876, 

4451, Improvements in Cx and VENTILATORS, Matthew 
Stevens, Bath, Somersetshire.—17th November, 18’ 

“ — improvements in the eer gg og | Me TaPereD Tubes, 
an @ apparatus em: therein, sea 

at DSTI a neasion tim pega Gh 

provements in ATING Lia’ an a) ‘or same, 

Charles Denton Abel, Southam: a gta communica- 
tion from Julius Pintsch, Ber! Prussia —2 Sie aa ttl 


4529. Improvements in Screwine Tacks, applicable 
cutter, Jobn Hammond, Vale-place, “Supertten Birmingham, and and 
van 4 1876. — 


4541. Improvements in mechanism or arrangements for Workine the 
Heatps in Looms for fancy weaving, John *Walker, Ashton-under- 


Lyne, Lan 

4543, improvements in the construction of Betts, Banps, Srraps, 
Harness, and articles, and in the machinery or apparatus 
aggmmloyed therefor, Jabez Oldfiel N.B. 


Glasgow, a 
5. Improvements in apparatus for PLucoine Borer Toxses, Willem 
ag oR Nieuwediep, Holland. 
4547. Improvements in SauTt.es, John —— Mewburn, Fleet-street, 
——* communication from Jean Leon Mathieu, "Croix, Nord, 


= Tesbovintinate in Printina Macninery, William Caspar Kritch 
ur Greenwood, Leeds, Yor! re, 
4551. A new or improved FiRg-10NITER, Carl Ostlund, Stockholm, 
oe cog og | ae. 


fant: 





of 4 Acip, and in the 

apparatus employed ‘therein, Ernst Schering, Be: y: 

4557. An improved apparatus for giv penn ye SianaLs, John 
Richardson Wigham, Capel-street, Dublin, Ireland. 

4561. Certain improvements in Steam Exaines, Joseph Simpson, Seho 
ironworks, M —24 , 1876. 

= Improvements in Gas STOvEs, Léon Van der Kelen, Brussels, 

4565. Improved apparatus to be employed for Parino O1Lcake, Thomas 

M‘Donald, Hull, Yorkshire 

4571. Improvements in machinery or apparatus for TREATING or PRE- 
PARING Meat, Thomas Nightingale Palmer, Lansdowne-road, Dalston, 
London.—A communication from Friedrich Weggmann, Naples, Italy. 

4573. Improvements in the TREATMENT of VEGETABLE SUBSTANCES for the 

—— of obtaining alcoholic liquids therefrom, Christopher Rands, 
olloway, London, 

4575. Improvements in UmBrectas, Parasois, and SunsHapes, Albert 
Domele, Botolph-lane, London, and Friedrich Wishelm Adolf Baum- 
garten rg 

4577, Improvements in the application of certain salts and soaps for the 
PREPARATION of THREADS and Fasrics to give them stiffness, render 
— impermeable, and _improve their a ce, William Robert 

London.—A communication from Claude 
Genaler, Lyons, France.—25th November, 1876. 

4579. Improvements in manufacturing ToBacco, and in the means or 
int ratus em caret — Kobert Thomson and James Porteous, 


urgh, Midlothian, N 

4581. in ‘tus for Courtine and Uncovup.ine RalL- 

lh, Wacons and ( Carriages, Alfred Kitson and John Naylor, 

Yorkshire. 

4583. Improvements in Firercaces and Heat Generators, aad in Taps 
used in connection therewith, John Dean, Oxford. 

4587. Improvements in the construction of Lamps, Godfrey Anthony 
Ermen and Edwin Ermen, Eccles, Lancashire. 

4589. Improvements in RaiLway CARRIAGES, and Brake Apparatus for 
the same, William Robert Lake, Suuthampton-buildings, London.—A 
ae from Laurence Odell Root, East Minneapolis, Minne- 











sota, 

4591. A new or improved Brake and Apparatus connected therewith to 
be applied to railway and tram cars, William Henry Greenwood, 
Honley, Yorkshire. wrth November, 1876. 

4595. Improvements in ELECTRO-MAGNETIC Enoines, William Robert 
Lake, teens soma London. — A communication from 
Martin Egger, Mariaschein, Bohemia, Austria. 

4599. Improvements in the manufacture of Boots, Suors, and CLocs, 
John Blakey, Leeds, Yorkshire. 

4603. Improvements in HorsgsHors, John Edmund Jarvis, Knights- 
bridge, London. 

4605. mprovements S Tins or Canisters for containing paints, pre- 
served meats, fish, fruit, coffee, and other similar substances or liquid 
sqni=tures, Richard M‘Kay, Muirkirk, Ayrshire, N.B. 

vemments in ACCOUTREMENTS for military and other purposes, 
“To vin enry Johnson, Lincoln’s-inn-fields, London.—A communication 
PR William Silver Oliver, Halifax, Nova Scotia, 

4609. Improvements in Brakes and Brake WaEELs for railway and other 
carriages, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication frum Rodolfo Jacobi, Puebla, Mexico. 

4611. Improvements in the production of "Biooms or INcors of Irow for 
the manufacture of etanbovs rails and for other purposes, Charles 
Sacré, Perkins and William Smellic, Gorton, 
Lancashire. 

4613. Improvements in the manufacture of ILLuminaTiINe Gas, William 
Young, Clippens, Renfrewshire, N.B 

4615. Improvements in and aj 
other fluids, and for measu: 





ratus for DRawING-orF PetRoLeum and 

ing and registering the quantity of liquid 

drawn off, William Philli Thompson, Lord-street, Liverpool.—A com- 
munication from M. Charles Margat, Rue de Chateaudun, Paris. 

4617. Improvements in Sarrry Vatves, William Morgan-Brown, South- 
amptou-buildings, London.—A communication from 8. Maurel and 
Charles Truel, Cité Trévise, Paris. 

4619. Improvements in Looms for Weavino, John Collins, Glasgow, 

4621. Improvea CEMENTS applicable to the coating of A ged vessels 
and for other purposes, Frederic Pelham Warren, Southsea, Hants. 

4625. An improvement in the rocess of Dyeixe Hostery Goons, John 
Rogers Ashwell, New Basford, 3 29th N ber, 1876. 


Inventions Protected tected for Six a Sfonthe a on the Deposit of 

Complete Specifics 

4620. Improvements in apparatus for ~ se pase Gratn or other material 
from vessels, and for weighing the same, John Clayton Mewburn, 





Fleet-street, London.—A communication from George Milsom, Buffalo, 
New York, U.S rte November, 1876. 
4622. I onl pee age Scourine, and 





a 
CURRYING Hives na SKINs, Willia: bert Lake, Southampton- 
buildings, London.—A comasuntention £ en psa Rares Franklin Larra- 
bee, Lynn, Massachusetts, U.8S.—29th November, 1876. 
4641. An EMBROIDERING ATTACHMENT a —— * MACHINES, Philip Syng 


Justice, 3 —A communication from 
Amasa Mason, New York, U.S.—30th ‘Boveulr, 1876. 


Patents on which the Stamp D Duty of £50 has been Paid. 
3980. CoupLines, William Tasker, Halifax, Yorkshire—4th December, 1873. 
4027. TreEaTING Woot, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.— 6th December, 1878. 
4081. PERMANENT Way of a Joseph Potts, jun., Sunderland, 
Durham.—ilth December, 1 
4003. Cur Nats, &., aaa Ashford, Birmingham.—10th December, 


1873. 
4173. Looms, Joseph rag and Joseph Jagger, Kidderminster, Worcester- 
shire.—1vth December, 1 


4043. Dygino, Dan Shacen, Milnes Bridge, season, and Clayton 
Siater, Barnoldswick, Yorkshire.—8th December, 1 

4045. BrickKMAKING MACHINES, Thomas sent Fawcett, Leeds, 
Yorkshire.—8th December, 1873. West, 


4059. Seep Dritis, Minshall Baxter, Bedford-gardens, Kensingt 
London.—9th December, 1573. 

7 ~~ &e., Pear, William Walker,. Liverpool.—9th December, 

4050. Carryine, &c., Surps’ Boats, Frederick Y Southam 
Hants,—9th December, 1878. ’ aon 2 


4084. Locks or Sicneaeen 2 James Maxwell, Dundee, Forfarshire, N.B.— 
11th December, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 
8540. Breap and Biscuits, James Childs, Victoria-street, Westminster.— 
7th December, 1869 

















$543. PHoro-Mecuanicat Printinc, Ernest Edwards, Lincoln-terrace, 
Middlesex.—8th Decemer, 1869. 
8575. Tramways, Robert James Ransome, ipswich, Suffolk, sone, went. 
G and Richard 


3582. Fotpina Printep Paper, William Edward een 
: London.—11th December, 1869. 

$591. mee A romeo William Williams, Mitford- 

8600. FeEpina 


&c., to Cisease or ether Mactsam, Philip Charles 
Reina, ieimepenaki 30 ills, Gloucestershire, and Henry James Hogg 
King, Kine Gisseow, mabe, Mile, Glouces —18th December, 1869. 


Ni Intention to Proceed with Patents. 
= con eS Joseph George Rollason, Birmingham.—19th July, 





8038. Dousiina YARNS, aE ag Manchester. 
S040. Riverine Iron m Basra, John M‘Millan, Dumbarton, N.B. 
8041. Werr Grates, Samuel Cook, Bury.—28th July, 1876. 
ums, Lenard Crouch En 


8051. End.—A coramunication from 
A. 

3056, Exptostve Compovnps, Edward Vincent Gardner, Berners-street, 
Oxford London.—29th July, 1876. 


8066. Draw Gzar or TRACTION APPARATUS, &c., Robert Blackwell Han- 
sell, Sheff 


eld. 
8069. Dispenstna APPARATUS, Joseph Cockshott, Manchester.—31st July, 
1876. 
3072. Batrrry, Sayles chm Stuart, Wignore Gi 


£078. Santee, See 7 EN communi- 


cation from Ji tmayer.—1st oon 1876, 
8083. CLosET or yo Frederick Warner Jones, Colleton- 
crescent, Ex: 


8086. Roiinc METAL, John eva poet Serrwrg Lincoln’s-inn-fields, London. 
—A communication from Louis Pion. 

3090. Batt Castor, George a Redfern, South-street, Finsbury, 
London.—A communication from Emilie Sergent and Maurice Valken- 
huisen. 


3091. Srzam Borzers, Bristow Hunt, Serle-street, Lincoln’s-inn, London. 
—A communication from Alvan Dinsmore Brock.—2nd August, 1876. 

3115. Fastenrnes, Samuel Andrews, King’s Norton.—4th Jaga, Liew 

3121. Burton, &c., Fastener, Francis Daniel jn B 

$124, EXHAUSTING Gas, &c., Apparatus, George Robertson, Rathiee- 


street, London. 

3129. agg &c., William Frederick Tindell, Essex-street, Strand, 
London,—A communication from Seth Wheeler and Edgar Jerome,— 
5th August, 1876. 

$134. Hypravic Presses, Ralph Hart Tweddell, Delahay-street, West- 
minster, and James Platt and John Fielding, Gloucester.—7th August, 
1876. 


$135. Cart Arms, &c., Charles Edward Firmstone, Stourbridge. 
= Cookine Urensits, William Morgan-Brown, Southampton-build- 
ings, es es —A communication from John Harvey Weare and Nathan 


3141. Gaverr Apparatus, Edward Griffith Brewer, Chancery-lane, 
London,—A communication from Eugene Geraud Biard.—8th August, 


1876. 
$147. Equitisrium DiscHarcE or BLow-orr Cock, William Bowker, Man- 


chester. 

$155. Wueets, James Baird Handyside, Stephen Alley, and John Hornsby 
Carruthers, Glasgow, N.B. 

8160. TrEaTING TiN, &c., Charles Madge, Swansea.—9/h August, 1876. 

3166. no &e., APPARATUS, Thomas Whitaker and William Whitaker, 


3169, Wer TREATMENT of SiticaTe Ores of Copper, &c., Sydney Pitt, 
— —A communication from Miecsyslas Kamienski.—1l0th August, 


1876. 
8181. Copper Artictes, Sydney Pitt, Sutton.—A communication from 
Count Stanislas de Plater-Syberg.—rlth August, 1876. 
$192. WasHine, &c., ApPaRATUS, George Raynor, John Harrison, and 
W: pg Hunslet, Leeds,—12th August, 1876. 
8209. Gas, Louis Amié Léo Elie Picot de la Peyrouse, Finsbury-circus, 
London. 


8217, Printina Macues, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Constant Alexis Guy.—15th y mer 
1876. 

. Steam Generators, George William Dennistoun Scott, Duffield.— 
16th August, 1876. 

= ° ean LOADING SMALL-ARMS, Thomas Bailey, Aston.—17th August, 


975. "Leute and neon mas ge Glendining, Lowther-street, Carlisle. 

3277. Castinos, Francis John Bolton, Broad San Sanctuary, Westminster, 
Frederick | Edward Blackett Beaumont and William Heury Ashwell, 
Ww bers, Victoria-street, Westminster. — 21st August, 
1876. 


3295. become ge William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—A communication from ‘Alexander Lyman Holley.—22nd 
PR ag 1876. 

8304. Countina, &c., APPARATUS, Edward Hamilton Thomson, Bolton- 
gp 8t. John’s Wood, London.—23rd August, 1876. 

. SteaM Bowers, Thomas Fletcher Passman, Middlesbrough-on-Tees. 
ay August, 1876. 

8346. TREATING Pararrine, &c., Frederick George Morton, New Cross- 
road, Deptford --.25th August, 4876. 

8364. FLoor Coverino, Thomas M , Cockspur-street, Charing Cross, 
London.—A communication from ohn Fox Cloyn.. —26th pom 1876. 

8876. Gas Reavutatine, &c., Apparatus, Peter Sieh and Theodore 
Schwarz, Hamburg, Germany.—28th August, 1876. edi 





4641. Sewine Macuines, Philip 8: Justice, Southampton-bu 
psa naan November, 1876. 
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ABSTRACTS OF SPECIFICATIONS. 





188. WATER-CLOSETS, A. .—Dated 18th April, 1876 
ors an air pipe or the down pipe of the water aul ly to a closet, 
to ie of the part controling the outlet being actuated by a part in the 


closet, and so avoid the use of wires, chains, rods, pee connections. 
Forming the outlet orifices in the turned-over runs of washing basins at 
an angle or angles, so as to cause the entering to be distributed over the 
interior surface of the basin. Constructing earthenware or similar 
service cistérns by M litan Water Act fl ae clause 21, 
with a division and alternating valves, and making th “ waste-not ” 
valves for use in service cisterns of glass to prevent hecuesion. Making 
the pivot or stud on which the suiier parts of meters work so as to be 
adjustable irom the outside whilst the meter is under pressure, and 
|. Slanting the arms of the fan so as to cause the same to rise by the 
resistance of the water, and thus diminish the pressure and wear on the 
pivot or stump. Arranging meters and their connections so as to allow 
of the same being attached to a cart or movable vessel or receptacle. 
Arranging recording apparatus to be attached te carts or movable 
receptacles to record the number of times the same have been filled. 
Applying frost-proof covers to meters to p t thetr it by 
frost. meter gal hydrants so that the connection on the hose or part to 
the same turn on the water, and the disconnecting of the same turn 
or shut it off. Arranging the connection of service or other pipes to 
mains 89 as to render the use of a screw plug in the interior for con- 
trolling the water unnecessary, and also so as to admit of a second 
connection being made without making a fresh aperture in the main. 
Feri gy . bapa net valves > as to returned ~~ trom we the 
jetting go of the actuating part by a spring or its eq lent. Aj ate 
— to push-in valves, and using a in a closed, or partially 
closed, chamber so as to obtain a slow closing movement. 
wer. TREATMENT OF Fiprous MaTerta.s, &. Oliver.—Dated 13th April, 
876. 








Firsts in impregnating clay, lime, chalk, and other suitabie substances 
when heated with carbolic acid gas or vapour under pressure, in the 
manufacture of disinfectants. Secondly, in impregnating fibrous 
materials in the manner above described to prevent contagion and decay 
or destruction by insects. 

1568, CisreBns, 7. Allen.—Dated 13th April, 1876. 

Cisterns witha moving bucket or chamber within them, which may be 
tilted mechanically when desired and its contents delivered to a dis- 
charge or flushing pipe. 


1568. a ag and ReouLatina Water, H. R. Newton.—Dated 13th 
prit, 18 

This ane consists of several a tuses and methods of con- 
struction for yoy the supply of water, the locking of ged 
apparatus, hry e draining of houses and lands, and application to 
verious useful purposes. 

1570. Rotiine anv Cuttinc Enpiess Paper, H. A. Bonneville. —Dated 
Secuonine ciate el niinie ent 4 perposed; fixed, and ad- 
apparatus cons’ of rollers an te ged sw x = a 
justable in uprights or supports provided wi th vertical sl 
which a rotary motion is —— which rolls the sheet of poe en 
on one of the rollers, on which its edges are cut, or else it is divided by 
automatic cutters. 
1571. Rorary Enarne, P. Samain.—Dated 13th April, 1876. 

This invention consists in the construction of an improved rotary 
engine, which may be used, First, as a motor worked A water, steam, or 
gas. Secondly, as apump; and ly, as a counter. 

1527. Steam Ferry Boats anp LANDING STAGEs, @. B. Rennie.—Dated 
18th April, 1876. 


vehicle traf, relates to im ae in steam ferries ~— msm pn 





3409, Automatic THREAD Layers, Thomas Coltman, Leicest 
August, 1876. 
3439. RAILWAY SIGNALLING, 7. W Wrigley, Quality-court, Chancery- 
e, London.—81st August, 1 
— Hypro-PrropNeuUMATIC fone, William Morgan-Brown, South- 
m-buildings, London.—A communication from Jacques Viglino 
Jacques Donna.—l1st September, 1876. 
9526. Pressure Gavogs, &c., William Henry Maw and James Dredge, 
Bedford-street, Strand, London.—7th September, 1876. 
3549. DiscHaRGine WaTER from Sees, &c., Robert Griffiths, Bays- 
water, London.—9th September, 1 
= Atuosriznic Air, John Hare “Wilson, Liverpool.—2lst September, 


sme. tie ExTINOUISHER, Charles Denton Abel, Southampton-build- 
ings, London.—A — from Albert Petzold and Otto Sanden. 
—26th September, 1876. 

8806. Looks, Silas Beddow and William Sturmey, Clemson-street, Willen- 
hall. —80th September, 1876. 

8898. Furnaces, &c., Thomas Lane, Grove Park, Chiswick.—7th October, 
1 


876. 
4089. Pickers for Looms, Abraham Sutcliffe Wild, Wardle, and George 
Chadwick, ante, 

4048. TREATING PHosPHATES of Atumina, &c., George Edward Davis 
Runcorn, and James Bennett Aitken, Manchester.—19th October, 1876. 
4v63. Carpinac Cotton, &c., Macntnery, Frederick Wilkinson, Man- 

chester.—20th October, 1876. 
4128. Stipe VaLves, Moses Dickinson and David Cullen, Boiton.—25th 
October, 1876. 


4266. VALvEs, Grosvenor du Vallon, Birmingham.—4th November, 1876. 

4302. Cigarettes, John Henry Joh , Lincoln’s-inn-fields, London.— 
A communication from Schaeffer and Fritz.—7th November, "1876. 

4316. Fue., James Basire and James Henry Howell, Bristol. 

4317. Cass, &c., Finlay M‘Diarmid, Glasgow, N.B. --8th November, 1876. 


4357. by Fences, &c., William Donison Hunt, Scott, Cortland, New 
York, 


U.S.—104h ‘November, 1876. 
4361. Cucrnine Butter, &c., Richard Gervase Kirton, Nottingham. 
4362. Hyposutpuite of Sopa, Richard Powell and William Atkins, Liver- 


pool. 
4370. Orpwance, Thomas Charles Clarkson, Hill House, Gordon-road, 
Peckham. 


4382. Hoprrr ease agg aac Simons and Andrew Brown, Renfrew, 
N.B.—11th November, 1 
7 Lock FurNITURE, William Sutherland, M: —18th Ni ber, 


4425. Castine Sreet, &c., Michael Scott, Great Queen-street, West- 
minster.—15th November, "1876 
4451. Cuimwey Tors and’ Varkinein, Matthew Stevens, Bath.—17th 
November, 1876. 
ae BREECH-LOADING Fire-arms, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Mauser Brothers. 
4515. Fioatine Licuts, Charles Denton Abel, 
don.—A communication from Julius Pintsch. 


Soak. 





hoilal 





45'7. Arnmour-PLaTEs, William Rowlinson, Fallbarrow, Windermere.— 
21st November, 1876. 

4529. ScRewina TACKLE, John Hammond, Vale-place, street, 
Birmingham, and William George Causer, Alfred-road, Han eco 


me Dri.uino, &c , Macnines, James Mawson, Eldon.—22nd 


441. Heaps in Looms, John Walker, Ashton-under-Lyne. 
4546. RatLroaD Cnross-TIEs, Me ef i eae | ws wag ecm 
Daniel Shumwa; _ 
4597. Motive Po Ward i Cradock "Meadiiun Tenens e. 
4609. Brakes, &c., ‘ander Mel hear o Chancery-lane, London.—A 
ane from Rodolfo Jacobi.—28¢ November, 1876. 
See &c., Hipes and Sx1s, Williaa Robert Lake, 
gs, London. —A communication from Benjamin treckitn 
Larrabee. 20th November, 187 





traffic, heavy and comprising im: ed vessels an 
ding stages and appliances tor ate = the same ; in an improved 
oo of navigating the vessel and tacilitatin, 


and regulating the 
traffic, and means of adapting the plan to various foreshores, causeways, 
wharves, piers, and other places, 


1878. - gegen Pires on Biocks, W. Stevenson.— Dated 13th April, 


This 5 consists in forming blocks, pipes, or other sectional 
pieces for building purposes from sand, shingle, broken stones, clay, 
carbon, cement, chindum, gravel, broken’ bric lime, mortar, or other 
such materials ‘used thei or, prepared and fixed in the usual’ manner ; 
and by these improvements placed in strong moulds of the required 
shape, and compressed or made by hydraulic or steam power or presses, 
such as hydrostatic, steam, motive, screw, lever, cotton, or other packing 
presses, for the purpose of ‘making the above-named material into solids. 
1574. Tureap Winpvine, C. Holt, W. Sutcliffe, and W. R. Fisher.—Dated 


13th Aprit, 1876. 
This invention consists principally in the addition to the ordinary 
winding apparatus of a self-acting guide for guiding the thread evenly 
uttles. of sewing 


and regularly on to the spools employed in the 


machines. 
1875. poe Fan on Bettows, 7. Wimpenny.—Dated 11th April, 

This ; oe consists Leper A of a revolving fan mounted on a 
vertical axis within a drum or c; inde er (furnished with a tapered nvzzle), 
and caused to revolve rapidly by means of a hand-wheel, the peri cng ey of 
which runs in con’ th 4 small india-rubber friction bowl 
the axis of the fan. 

1576. Writina Macuune, W. B. Gedge.—Dated 18th A ib 1876. 

This invention relates to a atmo. which the b ind are enabled to 
write so as to be read by those not ny —_ of sight without such persons 
learning any code of signs for the bi d, and also by which — 
acquainted only with the ordina’ alphabet may write so as to fo ree 
by the blind a 0 knowl the o; alphabet. A ited 
alphabet is p) in relief on - periphery of a wheel connected 
with another wheel having an y alphabet upon its periphery also 
in relief, these two wheels being so poe that when the hasan 
shall have brought a particular sign in position to be printed ee te the 
blind alphabet wheel upon a piece of paper, the corresponding letter - 
the mye ge alphabet will be printed by the other wheel upon 
piece of pe. ami Ae or Me versa. The blind alphabet prints so that the 

characters may heeds A dhgwer The sheets of paper are made to 
porate 8  & bay spacing of letters and words and for the commencement of 
ole apparatus is made to lie in a very small compass, 
“ ripe be sit in use to appear like an ordinary box. 
1577. Braces, W. R. Lake.—Dated 13th apt. 1876. 
The said invention consists in the peculiar construction of the ns or 
elastic portion of the said devices, and in the combination of the said 
simil ust 
means for attaching 
the loops, or frames, and in the combina- 
tion with the said springs of a gular metal frame for the attachment 
pad myreeninrls  teregiep edge car ogg 


1578. 8r ge pe R. Lake.— Dated 13th A 

The object o! this fi pg ¥ © eee oe 

er and a or r ages, 

” | onech ¥y + phage be por de Try My le ace: 
to whic affix caving a portion giving 

evidence by its mutilation of such removal, and w pron fend 
excepti instances where its removal com: complete, 1 pe Sitected, wilh wilh 
from its structure render ordinarily impossible the washing off or removal 
ot the cancelling mark A it, so that in any case the subsequent or 
illicit use of the stamp is effectually guarded 


1879. Axcuors, 7. 4. Swinburne —Dated 13th Mth April, 1876, 


, 1876. 
a es for ena, revenue, 


A double or single shank is 


either end of 

















for the purpose 
strong. In the next place, instead of carrying the metal round the ends 
of the slot, the inventors carry it underneath, so as to shorten the slot 


and thus enable the valve to be inserted through the opening for the 
pipe. Instead of putting the spindle directly over the centre line of the 
valve, put it to one side, and thus make the slot shorter. 

the valve to be inserted through the 


ing for the pipe. Instead of 

carrying the spindle through a stuffing-box, they make th 

conical steam-tight faces. 

1583. Orpwance anv Prosectites, W. H. B. Winchester and I. Everest. 
—Dated 13th April, 1876. 

A gun having a central hollow bar which acts as a guide to the shot, 
giving it seers fe! flight, and through which the sight is taken, and in 
which the touch-holes are placed. is gun can be a smooth bore or 
rifled. The projectile is a perforated one specially adapted to the peculi 
construction of the gun. 

1584. Treatine Hay, D. Woollatt.— Dated 13th April, 1876. 

The specification describes submitting unsound a. to the res hed 
steam for from three to five hours, whereby hay that is little better 
dung is converted into good, sound, sweet hay, having its natural colour, 
smell, and taste. 

1585. Rotary Fans anp Buowers, R. R. Gubbins.—Dated 13th April, 
1876. 

The principal object of this invention is to drive the spindles of rotary 
fans or blowers, and to reduce the friction of the running surfaces to 
such an extent that the spindles may be driven at great s' with a con- 
siderable economy of the driving power usually requi for such pur- 
poses. To this end the spindle to be actuated is hung in a vibrating 
counterbalanced frame, and is driven by the friction of contact of a 
small pulley thereon with the peripherics of a pair of driving wheels, 
which are coupled together by means of a driving band. 

1586. Harvestino Macnines anp Binpine Sueaves, J. Howard and B- 
Bous%eld.—Dated 18th April, 1876. 

This invention consists of novel appliances for birding into sheaves 
the corn previously cut by the reaping machine. 
1587. Evsectors, J. Y. Smith.—Dated 13th April, 1876. 

This invention relates to an improved form of ejector, which is chiefly 
designed to facilitate the working of the continuous vacuum brakes 
described in the specifications of former letters patent dated the 23rd of 
January, 1873, No, 279; 28th August, 1874, No. 2950; the 9th of March, 
1875, No. 875; and the 6th day of September, 1875, No. 3125. 

1588. Motive-rower Enaines, J. H. Johnson.—Dated 13th April, 1876. 
. This invention relates to that class of engine in which two or more 
cylinders, having their axis in one and the same plane, are radially dis- 
posed about a crank shaft common to all, and receive the pressure from 
the operating Juid upon one side of the piston only, and the object of the 
invention is to produce a quick-running engine in which all the recipro- 
cating parts shall be under compression at all times, which shall tend to 
force them towards the crank shaft and maintain the parts operating 
thereon in contact with the surfaces apon which they slide, thereby 
avoiding all shocks from the change of direction in their movement. A 
further object of the invention is to adapt =~ slide valves to 
such engines, and whilst maintaining such valves under compression 
towards the crank shaft to relieve the pressure upon the eccentric which 
operates them. A further object of the invention is to compound the 
cylinders of such engineg, so as to obtain a high degree of expansion when 
the motive power is steam, so that such engines may be economically 
used in connection with a condensing apparatus; and it is a further 
object with such compound cylinders to reduce the number of valves 
below that required when the cylinders are not compounded, and to 
these ends the invention consists in — the steam cylinders 
radially with the crank shaft, and combining therewith reciprocating 
slide valves which move radially to the crank shaft and in parallel planes, 
the valve movement in one <«‘rection being effected by the steam 
pressure, and in the opposite direction by an eccentric upon the crank 
shaft; and it further consists in transmitting the steam pressure, which 
tes the valve in one direction to the eccentric by a set of connections 
separate from those which produce the movement from the eccentric in 
the opposite direction ; and it further consists in combining a series of 
radial cylinders of unequal areas operated upon a crank with 
valves which admit stcam to the first of the series and exhausts 
successively throughout the series; and it further consists in combining 
three radial cylinders of l areas operated upon a common crank 
with two valves which admit steam to the first of the series and its 
exhaust to the remainder, so that the effective pressme will operate 
successively throughout the series. 
1589. Borries anp Srorrers, J. Hannan.—Dated 13th April, 1876. 

This invention relates to an improved construction of bottle for con- 
taining atrated liquids, and to improved appliances to be employed in 
combination with bottles so constru for retaining an internal 
stopper in its place and maintaining a gas and liquid-tight joint. 

1590. Sicnatiinc Apparatus, C. Stewart.—Dated 13th April, 1876. 

This invention relates to a combination with the invention described in 
patent No .3309, 1875, of an electric circuit and apparatus for sounding a 
yong or bell in the guard's van and another on the engine at the same 
time that a flag is displayed from the carriage whence the alarm 
1691. Hixogs, F. Larard.—Dated 13th April, 1874. 

This invention relates chiefly to an improvement in spring hinges, con- 
sisting in the application of a spiral or helical spring or springs placed 
upon the hinge. The spring acts by torsion, and in applying it to the 
hinge it has an extra twist given to it to obtain the necessary power. 
The invention also relates to a double-spring hinge consisting of a central 
plate, to either edge of which other plates are knuckle-jointed and pro- 
vided with springs as above described. This double form of hinge may 
also be used without springs if preferred. 

1592. Ear-rrumper, J. Wallace and FE. Tucker.—Dated 13th April, 1876. 

This invention relates to apparatus which has a bell or trumpet-shaped 
mouth. This bell or trumpet mouthpiece has extending from it two 
tubes which are of the proper form to extend to and fit into the ears of 
any person using the said apparatus, and are provided with any suitable 
ar-tips to fit conveniently into the orifice of the ears and exclude as 
enuch as possible all sounds external to the said tubes. 

4593. Toveres, J. Frew.—Dated 15th April, 1876. 

This invention consists in fitting a nearly equilibrium balance duplex 
pressure regulated valve chest on the inlet, or inlet and outlet coolin 
water tubes of tuyeres of furnaces ; and in regulating the flow throu 4 
and the pressure within these tubes before reac! the escape nozzle for 
insp: cting the q ity and temy e of the discharge water. ‘The 
supp y a with a rose or filtering sieve chamber between the 
founiain, , or sre level, and the inlet valve chest to which it is 
— and witha ie at the head of the valve passed through astuffing- 

x_in the cover of the valve chamber, so as to set the valve shut or open, 
but with sufficient play to allow the valve to close itself and shut off the 
supply of water te the reo the moment the balance pressure on the 

et and outlet faces the valve is destroyed by an escape of water 
taking place from its cooling tube by the burning of the tuyere. 
1594. ALarum Sues, W. Walker.—Dated 15th April, 1876. 

The features of novelty which constitute this invention are :—First, the 
general construction and arrangement of the apparatus and combination 
thereof. Secondly, the telescopic jointed trumpet. Thirdly, the air tube 
and its connections gwy | the piston or plunger with regulating 
— and the packing for the piston. Fifth , the silver tongue or 

r. 


RE ow, F. Pemberton and J. W. Gibson.—Dated 15th April, 


e joint by 














This invention relates to apparatus for heating and pressing tobacco, 
and consists of a table or sets of tables on which steam chambers are 
either placed or cast; these are surrounded by cylinders containing the 
tobacco, above which again are steam chambers, both the steam chambers 
and cylinders being superposed im tiers more or less in number, The 





1506. Mrxinc Cocoa anp MILK, J. Hooker.—Dated 15th April, 1876. 
The of corn flour, or other farinaceous and nitro- 

genous su! mixed with milk in blocks, tablets, or paste. 

oar. La a Mux, J. Hooker.—Dated 15th April, 1876. 


xture of milk with water im ted with carbonic acid or 
other gas, and soda or other alkaline salts, and the sale thereof in bottles. 


1006. ge Vevocities or Currents, F. J. Pastorelli.—Dated 15th 
6. 
Mi Tanne is for , recording, or indicating the velocity 


at which air, other currents, and dangerous gases are driven from coal 
and othe: mines, and in which electro-magnetism is the motive agent 
emplo: A spindle ha’ acam or other contrivance actuates a lever 
with a platinum t. The spindle has at its outer end blades 
on arms furnished with hallow hemispherical cups, vanes, fans, or other 
motors. The a) tus is placed in the mine, and the hemispherical cups 
being set in m by the current of air or other gas, the cam raises and 
lowers the lever, and as contact is made between the platinum point in 
the lever and another platinum point, a current of electricity is trans- 
mitted wires in connection with a battery to a registering 
instrument al the mine. This registering instrument is provided 
with a pointer or pointers, travelling over a graduated dial or dials, and 
in feet or other measurements the velocity of the air, &c. The 
ters are actuated by a train of wheels set in motion by an armature 
attracted to the electro-magnets. For measuring the speed of 
vessels moving through water, an axis with a platinum piece at one end 
is mounted in a framework. It is also furnished with hemispherical 
cups or other similar motors, and as the force of water causes them to 
revolve the platinum piece comes against platinum spring points, which 
are in connection with the electric wires passed through a cable or line 
attached to the framework, and communicating with a battery, and the 
receiving or registering instrument on deck. Electro-magnetism may be 
dispensed with here, and the apparatus worked by mechanical means as 
described in the specification. The invention is also applicable for 
registering the draught of air through ventilators and chimneys, and the 
currents of running water and other liquids and fluids. 
1599. Treatine Peat, J. N. Rowe.—Dated 15th April, 1876. 

The features of novelty which constitute this invention for treating 
peat according to this method consist of an apparatus being a “‘ kettle” or 
other suitable shaped vessel with a core in its centre, provided round its 
outside circumference and round its core with a series of steam, or hot 
air pipes. Revolving in the “kettle” a series of arms being scrapers, 
stirrers, and thereby masticators, which may revolve in the same or con- 
trary directions. From the bottom of the ‘‘ kettle” there is led a pipe 
communicating with a coil or series of pipes of suitable length, which may 
be placed over afurnace, and from thence led to a tank which constitutes 
the moulding machine, or is in connection with a moulding machine. A 
boiler cr boilers are placed over the furnace. Steam is led from the 
boiler or boilers to the steam piping or jacketing of the “‘ kettle,” and by 
a suitable pipe to the interior of the “‘ kettle,” and immediately in front 
and at the mouth of the pipe leading from the ‘‘kettle” to the furnace, 
and thence to the moulding machine. The peat is driven by the steam 
through the pipe, and after moulding is ready for use. 

1600. Wrixcine anp Mancuine, B. Hunt.—Dated 15th April, 1876. 

This invention relates to certain improvements in machinery or 
apparatus for wringing and mangling, in which pressure rolls are used, 
between which the fabrics are d and squeezed or smoothed thereby, 
and the invention consists in improved arrangements of the component 
parts of such machines, particularly with reference to the pressure rolls, 
the means of holding and actuating them, and of applying and modifying 
their pressure, and of auxiliary guidirg appliances for feeding the fabrics 
thereto. 

2601. Encacine Wacons witn Havutine Rores, J. Silmowr.—Dated 15th 
April, 1876. 

The improved apparatus for effecting the engagement consists of a pair 
of levers jointed together upon a pin projecting on both sides to form 
trunnions by which the levers are supported in bearings on the truck. 
At their upper ends the levers have screwed nuts jointed to them, through 
which are tapped the ends of a right and left-handed screw spindle 
ha a handle on one end of it. The lower ends of the levers are 
sha) with half round hollows in each to grip the hauling rope. 

1602. Conveyine Sounns, @. L. Shorland.—Dated 15th April, 1876. 

The inventor employs currents of air issuing into the room and 
—— from a speaker towards the hearers, to assist in the conveyance 
of soun: 

1603. eas Lamps, J. Hinks, J. Hinks, and R. Ford.—Dated 15th 
April, 1876. 

The object of this invention is to facilitate the replenishing of the body 
or reservoir uf the lamp from which the oil is drawn, and consists in 
making in the base of the lamp a store vessel for the oil, which vessel is 
in communication with a shallow circular chamber at the bottom of the 
store vessel. In this chamber a disc with vanesis capable of being 
rapidly rotated by gearing worked from a thumb-plate or handle near 
the top of the lamp. One or more vertical pipes open at bottom into the 
shallow chamber near its ci ference, and at the top into the reservoir 
in which the wick dips. Sy turning the thumb-plate or handle a rapid 
rotary motion is given to the disc and vanes, and the oil in the shallow 
chamber is by centrifugal force made to ascend the vertical tubes into the 
reservoir under the burner, an overflow pipe in the said reservoir regulat- 
ing the level of the oil therein. 

1604. ReouLatine Speen, J. H. Johnson.—Dated 15th April, 1876. 

This invention relates to governors or apparatus for regulating the 
speed of revolving shafts, and it is based upon the principle of a rotating 
pendulum, the tum of the centrifugal force of which is propor- 
tional to the cosine of the angle of separation for each angular 
speed. 

1605. Feepinc Sream Borers, BE. 7. Hughes. — Dated 15th April, 

+ 1876. 








oO 

This consists in apparatus for collecting the condensed water from 
condensing pipes, and conducting it back at intervals to the steam boiler 
at any pressure. 

1606. Rink Skates, J. A. 2. Morison.—Dated 15th April, 1876. 

This provisional specification describes the construction of skates with 
axleless spheres or balls held in frames or claws below the stock, and 
anti-friction rollers against which such spheres bear. Also the employ- 
ment of skid rollers to act upon the spheres or upon the rollers of roller 
skates when the skater wishes to stop. 


1607. Ramway Covp.ixes anp Bourrers, W. R. Loke.—Dated 15th April, 
187 


6. 
This invention relates partly to apparatus for the central buffing and 
pparatus for aut tic pling of railway carriages or vehicles, and 
partly to ——— for effecting only the automatic coupling of the same, 
and the said invention is carried into practice by attaching to that end of 
the draw bar shaft which projects outwards from the carrying wagon, 
locomotive, or tender, an apparatus with a head containinga ir Frain pin, 
hook, sneck, or catch, by which the end of a coupling link projecting from 
the —— on one vehicle into that on another vehicle may be locked 
securely therein. The said invention is subject to various modifications 
in detail to best adapt it to the various circumstances under which it may 
have to be applied or used. 
1608. Srerrine Snips, J. Russell.—Dated 17th April, 1876. 

Two, three, four, or any number of arms, blades, vanes, fans, 
or spokes of suitable shape and dimensions, and with or without 
floats or paddles of suitable shaped dimensions or wheels of suit- 
able construction, or endless bands or chains having suitable 
floats or paddles, are fixed, adjusted, or placed, at the stern or at the 
bow, or at both the stern and the bow, of ships and boats, above or about 
the water line, and are caused to revolve, in the manner of a paddle 
wheel, at right angles to the line of the keel, by suitable machinery and 
steering apparatus, which can be worked on or from the deck or other 
convenient place, by which means the ships and boats can be steered in 
a much more effective manner than by a rudder. The arms, blades, 
vanes, fans, or spokes, and the wheels, and the endleas bands or chains 
used for the purpose of steering are called the ‘‘ steerer.” The steerer 
acts effectively at either the stern or the bow, but it acts with very great 
effect when used at both the stern and the bow at the same time. The 
steerer may be worked by hand, or by steam, or by water power, or by com- 
pressed air, or by other powers,or by a combination of powers. The steering 
coe and apparatus may be so constructed ped arranged as to be 
capable of being used for other purposes when not required for steering. In 
steering ships and boats the object i8 to be able to guide or turn them to 
either side as quickly as may be necessary, and to do this at any time and 
under any circumstances. This cannot be done by the present method of 
steering, because the rudder can produce no effect by itself, its 
efficiency depending entirely on the motion of the ships or boats. The 
effective action of the rudder is at the best but slow, and without motion 
in the ships or boats the rudder is powerless, and consequently useless. 
It must therefore be admitted that the rudder is defective, and that it 
almost always fails, as from its principle and dependent action it must 
fail, just at the time when it is most needed. Now, the object of this 
invention is, by an improved method of steering, to guide or turn shi 
and boats ina quicker and more effective manner than they can 
guided and turned by the old method; and, when necessary, to turn 
them quite round as on a pivot. This can be done by the apparatus 








never great superiority of the over the rudder is so 

will os nent periority in omen in which ships 
at once su t; ev 

or boats aegaae pases and under a clroumetances, but especially 


on both their sides, and be worked by suitable ‘machinery. 
where the propeller or the propelling machinery breaks down at sea, and 
where the vessel has a steerer at both the bow and the stern, a propeller 
of suitable construction, which should be kept in reserve for the purpose, 
could be fixed on in the place of one of the steerers, and be worked by 
the steering machinery and — or by the propelling machinery, 
if available ; or two or more hollow blades of a screw propeller, or blades, 
otherwise suitably constructed, kept in reserve for the purpose, could be 
fixed on the arms of one of the steerers, and be worked in the manner 
before described, by which means the vessel could be propelled while she 
could be steered by the steerer at her other end. 


1609. Inon anv Steet, W. R, Lake —Dated 17th April, 1876. 
The said invention of impro its in the fact; of iron and 

steel consists in the production and application of cyanide of ammonium 

in blast furnaces, the so-called Siemens-Martin furnacea, Bessemer con- 

verters, puddling furnaces, and the like, for the purpose of removing 
jhosphorus and sulphur from iron and steel during the process of manu- 

tows of the same. ‘ 

1610. Reevratine Fiow or Liquips, H. Collet and J. B. Denans.—Dated 

7th April, 1876. 

This invention relates to an improved mode of constructing high- 
pressure cocks or valves, and consists in the employment of india-rubber 
valves or obturators not liable to deterioration or decay, and constituting 
at the same time a closing valve or clack, and a gland or stuffing-box. 
The invention is applicable to apparatus of every description for supply- 
ing and distributing water. 

1611. Bucktrs anv Rives, A. Bullows.—Dated 17th April, 1876. 

This invention consists in forming the body or loop of iron wire bent 
to the requisite shape with the ends brazed, welded, or otherwise con- 
nected together. 

1612. Dressina anv Sawino Stone, W. W. Urquhart and J. Lindsay.— 
Dated 18th April, 1876. 

This invention relates in part to machinery in which stone, slate, 
marble, and similar substances, are cut or dressed by chisel-like cutters, 
acting to some extent as in a metal planing machine; and in p 
to machinery in which cutters are fixed round the edge of a disc, which 
acts like a circular saw. In one modification the tool box is mounted on 
a rail or beam fixed on side pillars or standards, and moves on planed 
guide surfaces on the beam or on anti-friction rollers. The tool box is 
moved from side to side by means of chains or of steel or hemp ropes, or 
bands attached to and worked by pulleys driven by suitable gearing. 
The table for carrying the stone or other blocks or slabs is provided with 
two sets of wheels at right angles to each other, and when the table is 
moved on one set of wheels to a certain position it can be turned a quarter 
round on a swivelling centre bogie, and be then moved back on the other 
set of wheels. In other modifications the tool box may be fixed on the 
beam, this beam being fitted to move on or between planed surfaces or on 
or between rollers on lateral standards or supports. In the improved 
machine for sawing, the saw shaft is carried in bearings fitted eccentri- 
cally in discs, and is raised or lowered by turning the discs round. The 
saw disc is made of cast steel, mulleable cast iron, cast iron, bronze, 
or other suitable metal or alloy, with the cutter holders formed on it. 


1613. Disuvrecratine Stones, Ores, Bones, &c., C. BE. Hall.—Dated 18th 
April, 1876. 

This invention consists, First, in constructing stone-breaking machines 
so that the vibrating jaws shall be successively actuated. Secondly, in 
actuating the vibrating jaw of stone-breaking machines (constructed with 
a single vibrating jaw) by a double or triple cam atftixed to the driving 
shaft. Thirdly, in wedging the wearing faces in recesses formed in the 
jaws. Fourthly, of an improved stone-breaking machine consisting of 
two pairs of parallel rollers sct at different distances apart, in connection 
with which are a riddle and an elevator. Fifthly, of improved arrange- 
ments for mounting the toothed rings of crushing machines in which 
toothed rings are used. Sixthly, in combining crushing apparatus with 
disintegrating machines, and in mounting revolving rollers in the feed 
hoppers of disintegrating machines, 

1614. Hrivors, 7. Priestland.—Dated 13th April, 1876. 

This invention consists in forming hinges by making the usual blank, 
ge and holes at one operation, with one pair of suitably formed 
tools. 





as wel Pipes UNDER Pressure, W. Morris.—Dated 18th April, 
oO 

This invention relates to that description of apparatus for establishing 
a communication with water and gas mains, for which letters patent were 
granted to William Morris the 14th May, 1872, No. 1457, and it consists 
First, of certain ge arrangements of ferules to be inserted in the 
— ana, Secondly, improved apparatus for drilling and tapping the 
mains. 

1616. Raw. Fastentnas, 8. Cocker.— Dated 18th April, 1876. 

This invention relates to means of securing the rails of tramways and 
similar light railways to the chairs in an expeditious manner, and so as 
to admit of their being readily removed for repairs with very little 
damage to the road, and it consists principally in forming L-shaped slots 
at the required distance in the flanges of the rail, such rail, for ——> 
having two pendent flanges, as in the rail known as Kincaird’s; and in 
providing corresponding projections which may be formed by the ends of 
a pin projecting through each side of the top of the chair. 
1617. Rotter Skates, W. H. Bliss.—Dated 18th April, 1876. 

This invention relates to Various hanical arrang ts of the foot- 
stand and wheel carriages of roller skates and parts connected therewith, 
to cause the wheels to diverge in either direction as required. It also 
relates to improvements in the construction of roller skates, or pedo- 
tricycles, arranged with two wheels at the ball of the foot and one at the 
back. The improved construction of the wheels described may be used 
for other purposes. India-rubber tires of T-form are employed for 
wooden wheels. Bicycle skates are also made in accordance with these 
improvements. 


1618. Measurina Fiow or Water, J. M. Knight.—Dated 18th April, 
1876. 








The apparatus consists of a tank having an inlet pipe and an outlet 
passage. The lever of the ball cock to supply pipe is levelled off like a 
door bolt, and a hinged catch is arranged in combination with an upright 
rod from the bottom of the tank. The catch rises when the lever rises 
up to it, and when above the catch falls down and thus prevents any 
water from entering the cistern until the catch is withdrawn, which takes 
place when all the water is drawn off, the weight of the float resting on 
a bar of metal or stop, attached at one end toa chain or bar connected 
with the catch before mentioned, causing the lever to fold up and the 
other lever to fall, and thus open the inlet pipe. On the other end of the 
inlet tap axis, a bar or tube is attached by a collar reaching about half the 
length of the lever. To this end of the tubular lever a chain is attached 
which descends to a hydraulic valve which covers the outlet e or 
discharge Pipe of the cistern. In the tube which extends beyond the 
spindle on the opposite end from the chain a leaden bullet is placed, 
which runs freely from the point where the tube is attached to the axis 
of the tap. This tube is parallel to the lever which opens and closes the 
tap. When the lever is inclined downwards, as the water enters the ball 
will be over the spindle, and as the lever rises above the catch and the 
water is cut off, the ball will roll to the end of the tube by gravity and 
raise the opposite end of the tube to which the chain is attached, and 
thus open the outlet valve. 

1619. Treatment or Waste From Caustic Lyes, 7. W. Spalding and 
W. Laughton.—Dated 18th April, 1876. 

The recovery of the soda ash is effected by the use of an evaporatin; 
and incinerating hearth, an upper and an under concentrating pan, al 
heated by the same fire. The waste lye to be treated is conducted into 
the upper evaporating pan, and, after being subjected to evaporation 
therein, it is conducted into the lower evaporating pan in which further 
evaporation takes The lye is introduced into the pan at the end 
farthest from the direct fire heat, and it is progressively carried forward 
to that nearest such heat, and thence it is conducted on to the evaporating 
and incinerating hearth, from which it is in due course drawn in a red-hot 
calcined condition. 

1620. Vatves, A. V. Newton.—Dated 18th April, 1876. 

This invention consists in a valve for direct-acting engines, propelled 
by steam, gas or other vapour or fluid, in which the motion of the engine 
piston is made to actuate the valve which controls said m without 
the aid of valve gear, and without the assistance of an auxiliary valve, by 
the direct pressure of the propelling fluid on the piston controlling valve, 
as derived in part by the initial pressure of said fluid on said valve, and 
in part by the spent fluid of the engine cylinder as d to the d 
pressure of the exhaust. 


1621. Rotter Skates, W. Fletcher and A. Thorn.—Dated 18th April, 
1876 


76. 
The provisional specification of this invention describes a novel 
hanical t and di iti those of roller or rink 
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skates employed as the means of connecting each axle (and its pair of 























Dec. 15, 1876. 


— 





THE ENGINEER. 


. 421 








wheels or rollers) with the under side of the foot-stock or sole plate of the 

skate, and sa wt heat ee ae fy placed or 
or pins an carriage or socket- 

dispensed with, 


of roller skates, and is designed to afford the means whereby the said 
skates are rendered very easy to guide or turn upon the 

or floor whereon they are used t turning or converging the axles of 
the said wheels or rollers. 


1623. Rotter SKares, A. C. Wells. —Dated 18th April, 1876. 

This invention relates to roller or wheel skates which have two pairs 
of each pair being sw by a peculiarly-constructed bracket 
secured to the foot-stock of the skate, which bracket, in combination 
with the other devices herein described, allow the said skate to be easiiy 
turned or guided in any direction, so that the person using the said 
skates can perform any desired curves, figures, or gyrations with the 
same. 

1624. Aaitatina Contents or CnemicaL Vats, 7. B. Lightfoot.—Dated 
18th April, 1876. 

A centre column rising from the surface of the pen. wherein are the 
ingredients to be agitated, and projecting beyond the cover of the vat or 
crown of the furnace provides, near the top, a bearing surface for a sleeve 
which is on i This sleeve extends downwards to the pan or 
vat, and is capable of rotating round the said column, being actuated by 


@ worm ep with a worm-wheel that is keyed on the sleeve. The 
sleeve is p ded within the furnace or vats with attachments, to which 
tie rods and radial arms carrying the agitators are fixed. In the crown 


of the furnace or cover of the vat, through which the column covered by 
the sleeve passes, is a kind of stuffing-box, which prevents the heat and 
gases passing outward and damaging the machinery above. 


1625. Raruway Sianatuina, W. Thompson and R, Thompson.—Dated 18th 


April, 1876. 

In thee of the ordinary weighted or balanced lever to which the 
extremity of the wire rope from the s cabin to the post is fastened, 
a balanced wheel is substituted, and the said wire rope made to pass 
over it ina groove. A weight hangs from the end and rises or falls as 
the wire contracts or expands. The whole is prevented turning beyond 
certain limits by projections or stops, similar to those now used for the 
lever. 

1626. Roap TraveE.uine, J. Harris.—Dated 18th April, 1875. 

This invention consists of the improvments hereinafter described in the 
construction of an improved aj tus for road travelling, as applied to 
bicycles, skates, or other similar articles where motion is imparted by 
the foot. For this pon kama the inventor employs a metallic rim or tire, 
iron preferred, having upon its outer edge a V-shaped ve; this is to 
receive an india-rubber band when required. Upon the interior of the said 
rim or tire is a projecting ridge—the nave or hub for carrying axles does 
not occupy in this invention a central position, but still carries a series 
of arms or spokes, but at the end of each one is a small wheel with a 
groove around its exterior aud working upon a central pin compressing 
against the projecting ridge, so that when motion is employed the rim 
or tire will rotate, while the hub or nave remains permanent. 

1627. Wasuine Macninss, B. Firth.— Dated 18th April, 1876. 

This ey 25 see yomot 2s in making a machine as nearly as possible corre- 

ding to han hing 


1628. Buast Furnaces, M. Heron and. H. Renyon.—Dated 18th Aprib 
1876 





The features of novelty in this invention consist in dispensing with the 
usual bell for opening and closing the top of the furnace and extending 
the top of the furnace above the level of the usual platform ; in covering 
the orifice with a metallic disc plate capable of turning sideways; in 
arranging a series of openings in the side of the furnace fitted with 
dampers and communicating with suitable hoppers, the mouths of which 
are on a level with the top of the platform. In the application of per- 
forated dampers and relief valves to the annular flue as described, and in 
constructing bogies for transporting slag and other refuse from blast fur- 
naces of cast iron with ae sides, and fitted with a screw plate as 
and for the purpose descri 
1629. Porrmanteaus, J. Burford.—Dated 19th April, 1876. 

The invention relates to the application of a cover to the hat chamber 
with a movable compartment to fall into the interior of the hat; also to 
utilising the space of the chamber around the hat by the application of 
a fitted ing case and other articles. 

1680. Hor Warer Disnes, J. Burford.—Dated 19th April, 1876. 

The invention relates to the formation of a spoon or ladle warmer as 
part of the dish or other vessel, the chamber or pocket being warmed by 
the heat of the water in the body of the dish. 


1681. Licnutinc Rartway Carriages, D. Laidlaw.—Dated 19th April, 
1876. 


The features of novelty which constitute this invention sre: First, the 
conic: thpi for collecting the air, andair reservoir between them 
and the carburetters. Secondly, the m for driving the air-pump 
from the axles of a railway carriage. Thirdly, the arrangement of the 
air reservoirs beneath the seats of railway carriages or in one or more 
vans. Fourthly, the arrangement of the carburette:s beneath the seats 
of railway carriages or in one or more vans, Fifthly, the general arrange- 
ment and combination of the apparatus as a whole. 

1632. Sream Borzers, 7. Black.—Dated 19th April, 1876. 

The features of novelty which constitute this invention are: First, the 
boilers constructed and arranged as described. Secondly, the improved 
ef valve constructed and arranged as described, and containing the 
relief and easing valves for operating the safety valves proper. 

1638. Surrortine Skaters, A. Wallington.—Dated 19th April, 1876. 

This invention consists of a central vertical rod, fixed to the upper part 
of the building of the rink, and carrying at its lower end a horizontal 
disc of suitable diameter to admit of a series of rollers running in a circle 
on the surface of such disc. The said rollers support arms connected at 
the upper part to a tube which revolves on the central rod, and at the 
lower part to a hoop or ring, to which are fastened ropes or cords for the 
use of skaters. Also arms of different lengths, with ropes at their ends, 
may be fitted to the rod extended below the said disc, such arms having 
at their inner ends short tubes revolving on the rod. 

1684. Harness, L. Bing.—Dated 19th April, 1876. 

Attaching a receptacle or bag to the breechings or other part of harness 
to receive and retain horse droppings, 

1635. Steet anp Homoceneors Iron, J. R. Wright, W. Smith, and 
I. Butler.—Dated 19th April, 1876. 

The rem of this invention is principally pb ogee: the descending 
stream of metal passing from the converter or ie into the mould, from 
carrying with it a quantity of air, which communicates to the casting a 
greater or less porosity. This is effected by pouring the melted metal from 
the converter or ladle into an intermediate vessel or channel, whereby the 
height of the vertical column of metal entering the mould is diminished 
and the rapidity of its motion 1 d. This ch 1 is situated over 
the moulds in which the casting is to be effected, a hole capable of being 
closed by a plug or stopper being made in the bottom of the channel over 
each mould, ‘The melted metal passes from the channel into the ingot 
mouids in gentle streams, carrying little or no air with it into the 
casting. As the moulds fill the penings in the 1 are respectively 
closed by clay stoppers, and the metal is shut off. 

1636. Towina anp AncnorinG Suips, W. M. Bullivant.—Dated 109th 
April, 1876. 

According to this provisional specification wire ropes are used in 
towing and anchoring; they are wound on drums to which springs are 
applied, so as to render the strain as uniform as possible. Similar 
arrang ts are applicable when working with ropes and chains. 

1637. Stampino Macuines, W. Daws.—Dated 19th April, 1876. 

In this invention a pair of overhanging standards carry two trausverse 
rocking shafts, the lower one being furnished with a pair of parallel arms 
or levers, which carry the stamp and a guide rod, which works through 
the upper rocking shaft. The stamping is effected vertically Ne a hori- 
zontal bed or , and the inking takes place upon a verti d, the 
stamper and arms moving through an are of about 90 deg., this move- 
ment being effected for each impressi py P upon an upper flap, 
hinged to the base of the machine, the lifting of the stamp for re-inking 
being effected by springs. In some cases a knee or treadle action is 
added, for use under circumstances which would preclude the employ- 
ment of both hands, 

1638. Boots anv SxHoes, J. Blakey.—Dated 19th April, 1876. 

For nailing together the lifts of the heel the cup or heel mould is 
mounted in a clutch fork lever hinged to a sliding plate, the bottom of 
the cup being perforated, through which a series of pins on the sliding 
So will pass to force up the nails which will be previously placed in the 

10les in the cup. 
1689. Grain Conveyors, W. R. Lake,—Dated 19th April, 1876. 

In grain conveying apparatus as heretofore constructed the — of 
the fan blower has been made to fit air-tight around the sides of the fan, 
but owing to the suction being greater at the centre, or around the axis 
of revolution, than at the periphery of the fan where the blades are 
located, a portion only of the power of the blower was utilised, To render 
effective this portion of the suction heretofore inoperative is the object of 
the present invention, which comprises an auxiliary pipe leading from 
= conveying tube up into the casing around the axis of the revolving 

an, 
1642. Raitway Carriage Lamps, W. Perkins.—Dated 19th April, 1876. 

The rt of this invention is to make a cheap lamp to burn hydro- 
carbon oil without the aid of a glass chimney. 























160A. ‘emme Enoings, H. W. Whitehead and I. Best.—Dated 19th April, 


These improvements consist in giving the. doffing knife an on and off 
motion instead of the simple upward and downward stroke as before, by 
applying two eccentrics and a crank fixed on the driving end of the 
fly comb, and an eccentric at the contrary end, fixed in the stand which 


anes Oe AE OED Meek, the fly-comb being fixed in the top eccentric 
al 
Ss Bars, W. Bowman and J. W. Macadam.—Dated 19th April, 


A T-shaped sheet metal cap or rib is fixed on the top of the sash bar, 
the glass ig held between the said cap and the bar by means of lead 
strips turned up against it. The glass when in position abuts against a 
= which prevents its being moved sideways and removed from the 
sash. 


1645. Rouwer Skates, N. H. Hughes.—Dated 19th April, 1876. 

This mainly consists in the employment of one wheel at the toe, a 
sphere in the centre, and two w at the heel, the wheels being on a 
higher level than the central ball, upon which all the curve movements 
are to be made. The wheels and ball are fixed on axles which revolve 
in end sockets containing sponge soaked in oil for lubricating purposes. 
1646. Removine Moisture rrom Woot, J. M. Dick.—Dated 19th April, 

1 


This consists in closing wool and similar subst: ina havin, 
a slotted or gauze cover and floor, and forcing a current of air up throug’ 
it by means of novel apparatus described at length in the provisional 
——- which escapes at the top and carries off the moisture 
absor' 


hh h 





1647. Coonreractinc Movement oF Suips, J. A. Walker.—Dated 20th 
April, 1876. 

Saloons, cabins, berths, or other ships’ furniture working in quadrants 
both ways te counteract pitching and rolling movement. 
1648. Sarery Vatves, R. Findlay.—Dated 20th April, 1876. 

This invention consists in forming the valve duplex, that is, with an 
internal lifting valve on a central lid, with its seat on the upper or outer 
side of the seut of the safety valve proper, and with its stem working in 
the centre of the said seat below and up through the eye and hollow stem 
of the lid of the large valve seat. The large valve is of the annular 
equilibrium double-faced class, with cylindrical case working over guide 
feathers, and with close cap above, the outer case closing on a narrow 
face outside the seat, the steam veep os up through between the 
feathers, to relieve the pressure within the bviler, and out through the 

ides below the close top and outer working ring or case, and also 
between the feathers through below the lid of the small lifting valve, 
to lift it at the regulated pressure to which it is loaded. This regu- 
lated initial acting valve opens only a sixteenth of an inch or so before 
acting on the underside of the central arms of the opening case of the 
safety valve which forms the counteracting force to its further lifting 
by confined pressure and steam within the boiler. 

1649. Gas Rerorrs, 4. M. Clark.—Dated 20th April, 1876. 

The invention consists in the employment of iron or clay tubes for 
distilling coal in the manufacture of gas, the said tubes being placed 
either in ordinary D retorts or in multitubular retorts specially con- 
structed to receive them. The object is to obtain a larger yield of gas 
with the same amount of fuel, and also a coke of superior quality. 

1650. Rotier Skates, EF. Burstow.—Dated 20th April, 1876. 

derside of the footstock the inventor attaches near each end a 
— one 
She -footatock 





'o the 
pair of inverted cups within the other, the upper one of 
which is attached to , the lower one has ears projecting 
downwards from its edge to carry the axle of the roller or rollers, which 
in the case of skates with only two wheels to each skate is placed 
immediately under and partly within the cups, and in the case of skates 
with four wheels to each skate, are placed one on each side of the cups. 
A stud projects upwards from the inner cup through an opening in the 
outer one, and is acted on by a spring or arm connected with the foot- 
stock, so as when the footstock is canted laterally, to turn the inner cup 
and with it the axle of the rviler or rollers slightly on its vertical axis. 


enh, Houmas Coats AnD Ores, J. D. Thorpe.—Dated 20th April, 





This invention relates to apparatus used for screening or separating 
coals or other substances into pieces of different sizes, and consists in 
discharging the coals upon a screen of bars, down which the large coal 
oo to a wagon or other receptacle, The coal passing between the bars 

‘alls upon a shoot which conducts it upon a screen e to vibrate back- 
ward and forward, and the small pieces which through are conducted 
down a shoot to a second vibrating screen or riddle, w! the remainder 
Sw into the wagon first described or into a separate one. The small 
ragments or dge passing through the second vibrating screen are 
discharged into a separate wagon, and those passing over it, or nuts, into 
another one. The stroke of the vibrating screens is made adjustablr, and 
they fit into frames so as to be readily changed. 

1652. Trussxs, C. Preper.—Dated 20th April, 1876. 

This invention relates to a truss composed of springs connected like 
links forming a chain which by means of their elasticity can follow any 
extraordinary motion of the human body, and will always bring the truss 
back into the original agers previously adapted to the peculiar condi- 
tion of the wearer by the arrangement of said springs. 

Tee, ewe AND Suoes, W. B. Prust and 8, @. Brown.—Dated 20th April, 








This invention relates to improved means of cutting the heels and par- 
ing the soles of boots and shoes in any desired form, special devices being 
also provided for driving nails to clear cutter and for polishing the heels. 
1664. ‘Textive Fasrics, W. M. Brown.—Dated 20th April, 1876. 

“his invention relates to an improvement in the art of manufacturing 
ornamental textile fabrics, and consists in a novel method of producing a 
figured fabric, wherein the portions which it is desired to have stained 


or printed are composed of — fibre or threads, as of cotton, and 
the portions which it is desired to have unstained or unprinted are com- 
posed of an or threads, as of wool, the fabric woven of fibres 


and threads so selected being printed after weaving with aniline blacks 
the colour mixture staining or printing the vegetable threads or fibres, 
and leaving the animal threads or fibre after cleansing without stain 
and unprin 

1655. Weipep Tuses, D. Gardiner.—Dated 20th April, 1876. 

By the present invention the ves in the rollers are not made as 
complete semicircles, but bevelled surfaces are formed on them in place 
of the ordinary corners, such bevelled surfaces being at their outermost 
parts of slightly less diameter than the outer cylindrical parts of the 
rollers, so as to form a slight shoulder or check. And instead of the 
ordinary of guide plates forming what is known as the mouth-piece, 
and terminating ot es on the entering side of the rollers, continuous 
guide plates are used, being formed with parts which extend through the 
rollers, and are shaped to fit the triangular spaces between the bevelled 
surfaces of the rollers. 

1656. Rotier Skates, J. 8. Johnson.—Dated 20th April, 1876. 

For this ret a foot-board is employed having mounted on an axle 
carried in fxed bearings about midway between the toe and heel thereof 
a pair of wheels or rollers. At each end of the skate is mounted another 
pair of wheels or rollers with capability of following the course of the 
curves or lines described by the first-mentioned pair of rollers, and these 
last-mentioned wheels or rollers are placed so that only one pair thereof 
= the centre wheels can come in contact with the ground at the same 

e. 
1657. Hypravuic Enaines, J. G. Tongue.—Dated 20th April, 1876. 

According to this invention about midway of a line or net work of 
tramways, or at any other point of the same line, a motive power engine 
is mounted and arranged in combination with pumps and apparatus in a 
similar manner to those employed in ports, docks, or warehouses, where 
the lifting apparatuses are actuated by hydraulic pressure. 

1658. Stream Boirers, C. Pottier.—Dated 20th April, 1876, 

This invention ists in an ar it and combination of air 
chambers and pipes, whereby the waste heat from steam boilers may be 
utilised for various useful purposes. 

1669. Curtery, W. H. Wragg.—Dated 20th April, 1876. 

This invention relates toa novel and expeditious method of securin 
together the handles of knives and forks and other cutlery, when suc! 
handles are made in two or more parts. 

1660. PLovens, J. Buckingham.—Dated 20th April, 1876. 

The inventor attaches the body to the beam by means of two or more 
bolts, one of which forms a joint or hinge on which the body may be 
raised or lowered by a tilting action, the other bolt or bolts pass 
through slotted curved holes or spaces cut in the body, so that the front 
of the body may be raised upwards .or downwards, thus regulating the 
elevation of the share and tilting its point or cutting edge vertically as 
required for the work. 

1661. Vanituine, F. Tiemann.-—Dated 20th April, 1876. 

The oil of cloves is diluted with three times its volume of ether, and 
then agitated with a weak solution of hydrate of sodium or potassium, 
which latter takes all the eugenol e alkaline solution of eugenol is 
acidulated by sulphuric acid or bydrochloric acid, or the like, and again 
agitated with ether ani distilled. Eugeénol is heated for about two hours 
with acetic anbydride, and thereby changed into aceto-eugenol. The 
cooled liquid is distributed with warm water and solution of potassium, 
and the aceto-eugenol is oxydised and bydrate of the manganese-dioxide 
py one To the liquid filtered from the latter hydrate of sodium is 
added in a small excess to give alkaline reaction, and the liquor is eva; 
rated to the required volume. The concentrated liquid is acldulated ith 
sulphuric or hydrochloric acid, and agitated with ether. The vanilline is 
held in the ether. 











1662. Privtine on Grass, F. W. Heuer.— Dated 20th April, 1876. 

This is effected by mounting the object to be printed above a traversing 
table carrying the printing ink or colour-box and rollers and the elastic 
stamp for impreasing. 

1663. Burr Hinczs, C, Wassall.—Dated 20th April, 1876. 

The object of the invention is to effect the close fitting or bearing of 
the flaps of the hinge uj one another, and consists in reducing the 
metal of the ears or projecting pieces from which the knuckles are made 
to about one-half the thickness of the metal of the plates of the flaps. 
The ears are made into knuckles and the flaps hinged together in the 
usual way. When the flaps so made are cl or shut upon one another 
they are situated parallel, their abutting faces bearing closely upon one 
another throughout. : 

1664. Sreprenine Bortues, H. B. Fox,—Dated 20th April, 1876. 

This invention relates, First, to a cap attached by a screw to a hinged 
bridge piece. The cap has an india-rubber washer, and screws and un- 
screws from and to the mouth of the bottle. idly, to a cap and 
hinged cover provided with washers, the cover fitting on the cap and 
secured by a button or other attachment. Thirdly, to a bent arm which 
carries a washer which is inserted intoa globe-mouthed bottle; the arm 
holds on to the bottle mouth bya notch. Fourthly, to a pear-shaped 
stopper for internal stoppering, partly covered with india-rubber, and 
having a superweighted head. ; 

1666. Rattway Points anp Swircues, S. C. Best.—Dated 20th Apri, 
1876. 


This provisional specification describes points or switches with fixed 
tongue rails, and with guide bars acting against the sides of the wheel 
tires to guide them as they approach the juncti The guide bars are 
so arranged that they cannot be moved whilst a train is passing. 

1667. Prasterep Cxiiines, R. Leigh.—Dated 2ist April, 1876. 

The inventor, in substituting hoop iron for ordinary plasterers’ laths, 
cuts the same into lengths and forms it into sheets or squares, ready for 
fixing to the joists, by riveting or clenching cross pieces on longitudinal 
pieces so as to leave a small space between the cross pieces. The squares 
are fixed with large headed nails through punched holes or within the 
corners and driven through distance pieces interposed between the 
frame and joist. Theinventor also claims the use tor such ceilings of 
hoop iron having a curved or segmental section (which imparts strength), 
and Wes es material he employs either singly or in squares as above de- 
scribed. 


1668. Looms, N. Buckley and A. Hildebrandt.—Dated 21st April, 
1876. 





The improvements consist of an adaptation of Jacquard’s or treading 
machines to the weaving of designs, such as trade marks, at the head or 
end of pieces in such a manner as to make the use of such appliances 
commercially possible for such ap rms This is effected by attaching, 
“by ordinary or special means, the cords of the appliance to the ordinary 
healds after the design is complete and putting the Jacquard or other 
appliance out of gear. In certain cases, cards, or bags are substituted by 
burrels or cylinders ; sometimes a disengaging motion and also a signal- 
ling apparatus, giving notice that the figure is complete, are employed in 
addition to the above. 

1669. FLower anv Fruit Bacs, H. Harrow.—Dated 21st April, 1876. 

A movable frame of wire net work to fit inside the bag, having a double 
row of lifting tlaps, which] forms a rack or shelf and secures the flowers 
or fruit from damage while travelling. When notin use for flowers or 
fruit, the flaps lift up and leave all the space on the bag for packing 
other article. 

1670. Composina Type, M. L. Miller.—Dated 21st April, 1876. 

The types to be composed are acted upon by pushers, levers, and other 
contrivances, brought into action by the compositor depressing keys. 
They are shot on toa bed or plate placed between an endless band of 
india-rubber, which is passed over pulleys and receives rotary motion by 
treadle arrangement or other convenient means, and they are conducted 
along this bed or plate to a guideway and thence to an aperture where 
they fall into a receiver in the proper typographical order ready for the 
compositor’s stick. A bar above the endless band provided with 
pressers or arms, presses such band slightly against the bed plate, and 
assists in bringing forward the types in proper direction should they lag 
behind. Removable type holders are provided with travelling contri- 
vances for indicating the departure of the last type from its holder. 
These holders are also furnished at their lower extremity with a contri- 
vance to prevent the types falling ont when they have been filled and 
have to be hag | on to the apparatus. In apparatus where a (revolving 
or stationary) disc or circular plate or ring is used, asheet of india- 
rubber of corresponding shape is placed over it to conduct the types to 
the proper receivers, aud prevent them from any irregularity. 

1671. Brercn-Loapine Fire-arms, W. M. Brown.—Dated 21st April, 


This invention consists in the bolt of a_bolt gun fitted with a lever cap 
by which the gun can be secured at half cock; in a steel obturator 
spring ; a firing pin with a point and truncated cone; a steel lextractor 
with a dovetail projection; and to a peculiar fitting of the ti r and 
firing spring. 

1672. Castors, R. Lill and G. Innes.—Dated 21st April, 1876, 

This invention mainly consists in furming the portion of the castor 
which rests on the floor of a ball of any suitable material, and this ball is 
enclosed in a suitably formed cup to recvive same, said cup forming part 
of a casting, which, at the end opposite to the ball, terminates in ascrew, 
which screw is for the purpose of attaching the castor tu the leg of the 
article to which the castor is fitted. The inner surface of the cup in 
which the ball runs is so formed that when the ball is {in position, a 
recess is left between the under surface of the cup and the upper portion 
of the ball, and to counteract the friction of the ball in running, a small 
friction ball or balls rest or rests in asuitable recess in the casting 
po Se upper surface of the said ball. Various modifications are de- 
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1678. Urinats, 8. Martin.—-Dated 21st April, 1876, 

The system of urinals, which is the object of the present patent, is 
based on the use of uce preventing exhalations, and on a peculiar 
shape of the basin allowing the running off of urine, whilst retaining the 
preservative substance. 

1674. Wasuine Macuines, B. M. Knight.—Dated 2st April, 1876. 

This invention relates, First, to constructing washing machines eo that 
the dolly has a reciprocating rotary action. The dolly is removable, and 
the ew is oe ee from Oe eumereee, This invention relates, 
Secondly, tou novel arrangement o: or imparting the reciprocati: 
rotary action to the dolly of washing machines 2 . = 
1675. Weavina, 8. 0’ Neil.—Dated 21st April, 1876. 

Working the face ends in pairs or treble. Forming backs by floating 
each back pick under six and over three ends, or under five and over 
four, or under three and over three, or under four and over two. Using 
two or more of said combinations collectively. 

1676. Fotpine Enve.orgs, R. T. Heppel.—Dated 2ist April, 1876. 

The tnvention relates to means of guiding the paper blanks during 
their passage into position across the open folding box so as to prevent 
the front ends of such blanks from bending down and catching agains( 
the end of the said folding box. It consists in employing a guide bar or 
plate in connection with the false bottom of the folding box so arranged 
that when the said false bottom is in place the ide bar or plate is 
elevated above it to the level of the tup of the box, soas to actasa 
support to the blanks, being depressed to the level of the false bottom, 
when the blank is pressed into the folding box by the plunger, 

1678. Gas Meters, J. L. Hart.— Dated 2ist April, 1876, 

The invention relates to wet meters, and ists im bining with 
the measuring drum a stop or catch automatically thrown into action or 
position, so as to positively arrest the rotation of the said drum when 
the meter is tilted forward, whereby fraud by suoh means is prevented. 
1679. Sewine Macuines, M. A. Wier.—Dated 21st April, 1876. 

The invention consists in imparting motion to sewing or other 
machines by means of the combined weights of the operator and of the 
machine stand and its eS which are mounted on a platform 
sliding up or down in a frame, resting on the floor. The platform with 
its load is suspended in the frame so that its weight acts by means of 
cords or chains or by racks and pinions upon gearing or pulleys which 
transmit motion to the machine. The speed of the machine is regulated 
by a brake under the control of the operator, and in the case of the 
breakage of the suspending cord or chain, safety clips, wedges, or 
stoppers, are brought into action to arrest the descent of the Pittorm, 





with its loud, 
1680. Sutpauric Aci, 7. Bowen.—Dated 21st April, 1876. 
The invention relates to effecting the tration of sulphuric acid 





continuously by passing it from the reservoir of supply by syphon pi 
in succession through a series of retorts, there bein, Y ceakeclin vane. 
between one retort andthe next. From the last of these the acid passes 
into a receiver and thence to the cooler. The speed of transit uf the acid 
is regulated by the specific gravity attained. 
1681. Heatine Tra anv Corres Pots, G. Ager.—Dated 21st April, 1876. 
The improvements relate to the application of metal heaters in cham- 
bers forming supports for the pots or vessels to be heated. These- 
chambers are formed with feet to raise them from the table or other 
place, and prevent injury thereto by the heat obtained, and with a. 
receiver for the heater ; the space between the m of this receiver and: 
the bottom of the chamber is provided with non-gonducting material: 
or with space for the passage of air to act as a non-conductor. 
1m. | DistnrecraNnts AND Droporisers, H. L. Jones.—Dated 21st April, 


The object of this invention is to produce a 
inodorous disinfectan' 
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coatiee aap joathiatag of checking & ciemming pases or woupe, or the 
or or or 
Sormatious of etions on metal or st ork Tite disinfectant being 
manufactured in a solid form is readily transformed into a solution by 
ean SS See, Sane Seneeeing Hi Gay ss teamepeel, pee tee 
Soy eke lend, $2.5 une eynee sae Ghetee os soaees 
account of its non-poisonous nature it is admirably su! for use in 
lunatic asylums, schools, or where it is liable to careless handling. It 
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of freeing them of the noxious vapours, and foul odours, by attac' 
both solid and impurities and rendering them inert. eyed 
gredients the powder consist of a combination of boracic acid, 
or of the borates of lime or of soda, with chloride of sodium, or with any 
reception men ope abe -— then intimately aun eae ; 

, are propor- 
tions, say for 100 parts aa follows boracio acd, or borates of ime or soda, 


proportions, vary 
of the powder or solution desi: Say, for instance, fora strong 
‘ectant 20 vent. of the acid or the borates, and for a weaker one 
10 per cent. of tt added tively wed Aad wwe of 
Ae A > Giiateubent 





to this invention a strong horizontal roll, either plain or cor- 

ited on its , is in combination with a strong, poe fe | 
‘either plain or corrugated, thet face of the block ted to the 

concave, the concave face fixed eccentric to the roll, its lowest 

nearly in contact with the roll, while its upper face is situated 





any of the alkaline earthy salts or an inert 
therefore consists of the admixture of boracic acid, or of the borates of 
lime or soda with chloride of sodium or with any alkaline earthy salt or 
an inert matter in the proportions specified, and for which combination 
the inventor claims the exclusive privilege. 


of the envelope wu 
pe cannot be opened by the aid of heat or steam without defacing the 


ey = —¥ anp Disintecratine Grary, 7. J. Smith.—Dated 21st 
iP 4 
This mainiy relates to an apparatus which has a rocking motion, and 
contains revolving stirrers through which steam is passed under pressure. 
When the substance within the tank has been sufficiently operated upon 
the disintegrated grain is deprived by filtration of the dextrine and starch 
a screen. 


1685. Dicotxe Potatoes, 7. 8. Bisset.—Dated 21st April, 1876. 

This invention relates to potato diggers of the kind described in No. 1732, 
of 1855. carrying wheels, are smaller, and their axle is not red 
directly to the lovgitudinal digger shaft, but has on it a spur wheel gear- 
ing with a pinion on an intermediate transverse shaft, and the inter- 
mediate shatt has on it a bevel wheel in gear with the bevel pinion on the 
longitudinal shaft. A Second improvement consists in placing small 
ploughs at the forward part of the machine to the sides of the drill. 
A Third improvement is in the construction of the revolving separator. A 
small wheel frame or centre part is fixed on the end of the shaft, and to the 
rim ef this frame there are attached a number of prongs which, starting 
from the rim in radial directions, are curved forw: and obliquely so that 
their ends are in helical directions. The improved machine is further 
ayy with a handled screw spindle, by turning which the frame can 

tilted to adjust the depth at which the shovel works, whilst by a long 
lever the frame can be at once tilted sufficiently to lift the sbovel quite 
above the ground, and the same lever — have fixed to it a bell-crank 
arm, which at the same time lifts a‘small frame to which the paring 
ploughs are attached. 
1686. Hartcnways, J. D. Kerr.—Dated 2ist April, 1876, 

This invention relates to extended or continuous hatchways of vessels, 
and consists in constructing the side and end combings thereof with 
longitudinal and transverse partial covering plates projecting inwards 
from the vertical part of the said combings, and in constructing an inner 
or additional a such a manner as to lessen the opening into the 
hatchway at its top, but not so as to diminish the size of the hatchway 
at its bottom. Thus every facility is still given for loading and unloading, 
and for carrying the same quantity of cargo as hitherto, Sut there is less 
expoaure thereof to the effects of the weather or sea, and the ship is made 
more seaworthy. 

1687. Curckixe Receipts, £. Lofts —Dated 21st April, 1876. 

The novelty ip this case consists in the addition of a reel to the check- 
till apparatus, on which reel a strip of popes. several yards in length, can 
be wound ; in reducing the diameters of the rim and the toothed wheel 
attached thereto; in reducing the depth of the case containing the 
apparatus ; 1 the substitution of a movable drawer till for the present 
fixed money till; in losing the hinery by a movable longitudinal 
instead of a transverse partition; and in removing the bell apparatus 
and door spring to the back part of the case. 

1688. Boots axp Sos, J. Silver.—Dated 21st April, 1876. 

The apparatus consists of a kind of hollow reel in which wire is coiled, 
which reel is mounted to rotate in bearings in a bracket-shaped frame. 
The lower axle of the reel is tubular, and the wire passes through it to 
screw dies fixed beneath. By operating a handle the wire will be caused 
to pass through the dies, in order to cut a thread thereon to form the 
screw pins, and these pins will be forced into the soles of the boot, which 
is held on a support underneath. A pair of cutters sever the wire each 
time it has passed into the sule. 


1689. Ro.trr Skates, R. Crosse.—Dated 2st April, 1876. 

Pivoted brackets united by a flat spring fixed to both ; the foot press- 
ing on one of two bell-crank levers on pom side of the foot-plate causes 
the spring to curve and the rollers to converge as required. 


sae Kerties, &c., M. F. Mason and W. Wellett.—Dated 2ist April, 
8 





The inventors meke a common kettle or coffee-pot, or other vessel, per- 
forate a number of holes through the bottom and round the rim of the 
top ; they make the proper number of tubes long enovgh to go through 
from bottom to the top, and solder or braze them in: the object of these 
tubes is to allow the heat to pass through, and thus cause the water to 
boil in half the time as herein declared and set forth. 

1691. Sawixo Timper, G. 7. Bousjield.—Dated 2ist April, 1876. 

This provisional oe pers describes machinery arranged for sawing 
up four thick planks of timber. In place of the reci ting frame 
carrying only one set of saws on either side of the conualiiog carriage as 
is usual, it is arranged to carry two sets of saws, and a separate guide is 
provided for each plank of timber, one plank one each side of the 
carriage being pressed towards and the other away. from the travelling 
carriage up to their respective guides. 
s60B. one anp Cuttinc Paper, E. BE. Colley.—Dated 2ist April, 

87 


This invention has for its object improvementa in apparatus for wind- 
ing. unwinding, and cutting paper for printing and other purposes. In 
order to cut paper into continuous strips of any required width the 
inventor employs circular knives or cutters mounted on an axis which is 
rotated, and the cutters are brought into contact with the paper as the 
—_ > being wound intw a roll, the cutters acting against thd surface of 
the rolls. 
1698. Raruway Covurtinos anp Brakes, W. Rodger.—2lst April, 1876. 

This provisional specification describes hook couplings turned on 
inclined pins or axes, and which are self-acting on bringing the carriages 
together. They are also controlled by levers or connections at the side of 
the carriage. Brakes actuated by the buffers are also described, and con- 
nected therewith, apparatus which prevents the buffers acting on the 
brakes when the carriages are moving at less than a certain velocity. 
1694. Coatinc Metats, E. Morewood.—Dated 21st April, 1876. 

This provisional specification relates to improvements connected with 
half round finishing and coating pots, through which the plates travel in 
a semicircular or curvilinear course. 

1695. Rearinc Macuives, 7. T. Coniam.—Dated 21st April, 1876. 

According to this provisional specification the rakes and gathsrers are 
carried by a horizontal axis parallel to the cutters and driven by a belt; 
they throw the cut crop on to an inclined board at the back of the plat- 
form, off which it slides, leaving a clear track. 

1696. Coatinc Metats, E. Morewood.—Dated 2ist April, 1876. 

This provisional specification relates mainly to roller mechanism to be 
employed in the manufacture of the plate and such like, and to mechau- 
ism for conveying the plates through the coating and finishing pots. 
1697. Fitrertve Water, J. H. Porter.—Dated 21st April, 1876. 

This invention relates to the filtration of water in course of treatment 
by what is known as “‘Clarke’s process ” for softening and purifying water, 
and has for its object facilitating, particularly for manufacturing and 
industrial purposes, the use of the said process. The invention consists 
essentially in the utilisation of the precipitate of carbonate of lime result- 
ing from the said process as the medium of filtration in apparatus ot a 
special construction. ‘ : 

1698. Carts anp Wacons, J. Bernard.—Dated 21st April, 1876. 

This invention relates to a novel method or means of connecting and 
actuating the tail boards of carts and wagons, and to locking and 
unlocking the same, and so connecting such tail-boards with the locking 
action that they can be actuated by one motion or movement, by which 
novel and improved means the necessity of removing or disconnecting 
such tail-board is obviated, which improvements are more particularly 
= and intended for such carts and wagons as are or may be emptied 
of their contents by being tipped or tilted. 

1699. Hypro-cas Insecror, W. L. Wise.—Dated 2ist April, 1876. 
This provisional specification describes an apparatus called ‘‘ hydro-gas 





ward by the rotation of the roll between the two sw and thereby 
— _~ crushed, or pulverised, the matter falling from machine 
e 


jerside of the roll. 
1701. Rotter Sxares, J. N. Donnaven.—Dated 21st April, 1876. 

To the sole of the skate are fixed two plates, one near the heel and the 
other near the front as usual, and on each plate are two bearings between 
which is a swivel piece. A block of india-rubber is placed between the 
sole plate and the swivel piece. At the underside of the swivel isa 
stud which swivels in a hole in the socket through which the of the 
roiler passes. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE mills end forges are not in active employment in any but a 
few exceptional instances, devoted, as for some weeks past, chiefly 
to best bar iron. And at such works the specifications in hand 
are gradually lessening. Still, in the desire te get as much of the 
work out of hand as practicable before the Christmas holidays 
begin, the mills and forges have been kept on in the past week 
more time, perhaps, than last week. The desire is pretty general 
to clear the slate before the new year opens. 

Prices were without much alteration. Common bars were to be 
had to-day—Thursday —as low as £6 10s., but the more general 
quotations were £6 12s. 6d. and £615s.; whilst a medium bar was 
offered freely at £7 and £7 10s., and a good bar at £8. Neverthe- 
less high class bars were firm at £9and £9 12s. 6d. Nail sheets 
were plentiful at £7 10s. and singles at £8 10s.; and both were to 
be had from a few makers in occasional lots at even under that 
price. Plates for tanks were variously quoted; and there was 
abundant petition for a few girder plate orders which were 
upon the market ; whilst reputable boiler plates were to be bought 
at somewhat within £10 10s. The business done was not import- 
ant, both merchants and consumers evincing a strong desire to 
keep down their stocks until after Christmas stock-taking, and no 
wish being generally expressed to buy forward. ” 

I have already pointed out that in the hands of both railway and 
canal carriers hereabouts there isa good accumulation of pig iron 
waiting orders for delivery. And it has been a long time since so 
much pig iron was held by some of the consumers, Certain of 
them le stocks which will supply their wants up to the middle 
of next year; they are not therefore buying unless they can drop 
upon offers which would be certain to prove safe investments. 
These offers are not, however, being at all generally made, and 
they are likely to become rarer so soonas Christmas has turned. 
Three months back consumers might have purchased at somewhat 
lower prices than now prevail. Some sellers demand 1s. 3d. and 
2s. 6d. over the quotations that ruled at the esrlier date, but they 
are not very often successful in booking large orders at that 
advance. Consumers who are buying at the advance contemplate 
consumption after Christmas. 

Although the output of pigs now amounts weekly to about 8000 
tons, it is likely that it will soon be augmented. This is because 
a few blast furnace paar are getting ready to set on another 
furnace, believing that by this step their standing charges wil be 
reduced. Such firms have no fear that their greater output will 
not meet with a ready sale. The increased make of 300 tons per 
week at Spring Vale has not weakened the quotations of that 
locality for either the inferior or the best p cower ney To-day the 
proprietor, Mr. Alfred Hickman, declined offers for his forge iron 
under £2 15s., and would sell only his white and his mottled iron 
at £2 12s. 6d.; while for his all mine he demanded £3 15s, 
Messrs. Ward and Messrs. Addenbrooke, who have not yet begun 
again to make, still quote £4 5s. for their all-mine iron. At those 
figures their stocks are only gradually reducing. Somewhat large 
aggregate sales of good hematite pigs have recently been made in 
this district. 

The arrivals of ironstone from other districts have slightly 
increased in the past week or two, but prices have not much 
strengthened, and the total arrivals are much below the average. 

Coal is no dearer this week than it was last ; in truth, there are 
ironmasters who did not to-day hesitate to assert that coal will 
shortly be cheaper. It is at present low enough in all conscience ; 
and it is not very easy to see how current quotations can be reduced 
Probably the expectation is based upon the effect of the greater 
output of first-class fuel by the Sandwell Park Company, at 
Westbromwich. Alike to-day and yesterday in Wolver- 
hampton, forge coal was freely offered at from 7s. 6d. to 8s. 6d., 
and it was asserted that thick coal was being sold by some pro- 
ducers at as low as 9s. per ton, notwithstanding that the minimum 
quotation for furnace coal by the Earl of Dudley is 11s. per ton 
standard weight. 

Some ironworks and colliery proprietors in the Bilston district 
continue to express reasonable apprehension upon the effects of 
the accumulating water underground, with which, wanting funds, 
the Mines Drainage Commissioners believe themselves incapable of 
dealing. As members of the commission, such proprietors have 
been doing their best to induce the whole body to order a rate for 
the Bilston district, so that leading pumps may be again set going. 
The question has been greatly debated, and three meetings upon 
the subject have been held. The debate terminated on Monday 
with the resolution not for the present to recommend the commis- 
sioners to make a rate; but the question, it was advised, should 
be brought up again two months hence. Whatever may be the 
ultimate direction which the flood will take, and however serious 
may be the consequences which it is almost certain will ensue in a 
few quarters, it is satisfactory in reference to the district as a 
whole that the current exhaustion is much more than compensated 
by newly developed supplies. 

Mr. G. H. Hickman, ironmaster, bankrupt, passed on Monday 
in the Dudley County-court, the judge, Mr. wr ba Kettle, re- 
marking that if the trustee should require any further information, 
it would be Mr. Hickman’s duty to give it. 

Quietude marks the railway engineering branches throughout the 
district. Still a large bridge order for Venice has just been secured 
by a firm hereabouts, and efforts will be made by district firms to 
secure an order, shortly to be given out by the Indian Council, for 
2700 tons of iron bridge work, of twelve spans for 186ft. openin; 
The making of girders of small dimensions, required mostly by 
the builders, affords a fair amount of employment at several works 
of no great magnitude. Orders also continue to come in with 
tolerable briskness for portables, steam pumps, lifting jacks, and 
cranes. Agricultural implement makers rt favourably of the 
business they did at the Isli show. and ammunition 
manufactures are generally complaining of quietude. This at a 
time when Russia and Turkey are making such large preparations 
for war is especially unsatisfactory. 
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semi-fluid caught in the tanks is conducted into’ th concretors heated 
bythe gasesfrom the destructors, which are self-feeding. Sifted cin- 
ders are taken automatically from the cinder riddle and delivered 
on the top of the destructors, The cinder and ash produced by the 
destructors, when ground by the mortar mills and mixed with 
hydrate of lime, makes a mortar said to be of the best 
quality; and the excreta, mixed with a little fine ash js char- 
coal, makes a good portable manure. The re surveyor had 
inspected the operation of the system at Manc , and had 
reported in its favour, while the medical officer had likewise 
approved the principle. The Health Committee were of the 
opinion = Mr. Fryer’s was the best known method of treating 
town refuse. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


In the iron trade of this district the amount of business at pre- 
sent doing is only small, and this is chiefly in forge qualities of 
iron to meet the requirements of manufacturers who have recent; 
secured a fair amount of work, foundry numbers meeting wit 
only a small inquiry. There was but a poor attendance at the 
Manchester weekly meeting on Tuesday, and business was flat 
owing to the near approach of the Christmas holidays and the 
usual period for stock-taking, in consequence of which consumers 
just now are not buying more than they can possibly help, and it 
is not probable that there will be any material change in the 
market until after the turn of the new year; although a few 
common brands of iron are ne at very low rates, and there 
are complaints that the extremely low prices at which an inferior 
class of iron known as “‘ cinder pig,” to which I referred in a pre- 
vious letter, is being pushed in this district by one or two North- 
country firms, are materially affecting the demand for the better 
brands. Prices generally continue firm, and the inquiry for forward 
deliveries still meets with very little encouragement from makers, 
so far as any concessions to consumers are concerned. 
makers of pig iron, although they have still considerable stocks 
on hand, and their recent sales are not more than sufficient to take 
off their Lymer very limited production, are very stiff in their 
prices, and for delivery into the Manchester district quotations, as 
a rule, do not range lower than 57s. per ton for No. 3 foundry, 
and 55s. to 56s. per ton for No. 4 forge, and at these figures they 
will not sell beyond the first three months of next year. 

In other brands of iron there is not much change to notice, For 
Lincolnshire iron delivered into this district quotations remain at 
57s. 6d. to 58s. 6d. per ton for No. 3 foundry, and 55s. 6d. to 
56s. 6d. per ton for No. 4 forge, but with the exception of a few 
orders for forge numbers, there is still very little doing in this 
class of iron. For Middlesbrough brands delivered here quotations 
range from 54s. 9d. to 55s. 9d. per ton for No. 3 foundry, 54s. 3d. 
to 54s. 9d. for No. 4 foundry, and 53s, 9d. per ton for No. 4 forge, 
but there is less activity in North-country iron than was the case 
a week or two back, and prices are not quite so stiff as they were. 

In the finished iron trade forge proprietors, as a rule, continue 
well employed, and are firm in their prices, £6 17s. 6d. to £7 per 
ton being still asked for good Lancashire bars delivered into the 
Manchester district. Founders, however, are not in so good a 
position, and they 7 anxious to secure new orders to replace 
those which are now being worked off. 

Complaints are still being made of a general want of activity in 
the trade of this district, and there is none of the pressure 
for supplies which is usual at this time of the year. In house 
coal the demand is naturally kept back by the exceptional mild- 
ness of the weather, and it is only with difficulty that late prices 
are maintained. Stocks, however, are small, and alth the 
ordinary output at the pits is as a rule quite sufficient to meet the 
present requirements of the market, the setting in of the winter 
demand would tend to strengthen prices. In other classes of fuel 
the general depression in le naturally tends to limit the require- 
ments of consumers, and the market is overstocked with the lower 
classes of fuel, slack especially being a complete drag, and common 
sorts almost unsaleable at any price. The average quotations at 
the pit mouth in the Wigan district may be given at about as 
under :—Best Arley, lle. to 12s. per ton; Pemberton four feet, 
9s, to 9s. 6d.; common coal, 7s, to 8s.; b , 5s. 3d. to 5s. 6d., 
and slack, 3s. to 4s. per ton. For gas coal a few inquiries are being 
made, but consumers who have not booked themselves by contract 
have now to pay an advance of from 3d. to 6d. per ton upon the 
prices which were being accepted during the summer. == 

During the last few days there has been a little more inquiry for 
common coal for export, but generally the shipping trade shows 
no material improvement, and prices are still low. : 

As I anticipated in my last report, the wages agitation in the 
Wigan district has collapsed. The men have been advised not to 
follow up the notices by a strike, the officials of the Lancashire and 
Cheshire Miners’ Union now stating that they were merely sent out 
for the purpose of showing the employers how strongly the associa- 
tion feels with regard to the wages question. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TuHERE is just now a great deal of irregularity in the local trades, 
some houses in a i branch being very well employed, 
whilst others of equal standing in the same line are almost at a 
standstill. Ina few instances orders are being run through so 
rapidly that the work in hand is almost wholly that furnished by 
the day’s letters. In others there is sufficient work to carry on 
the works until Christmas Eve, after which the men will have at 
least three weeks’ holiday. The blast furnaces are perhaps, 
doing a little more than was the case a month back, e 
smelters being of opinion that the new year will bring a 
revived demand for pig, and at higher pri than those 

belief I hear of an intention on the part of 





at least one firm to re-start an additional furnace or two early in 
January. At present the transactions in pig for present deliveries 
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in blast here producing 

for the use of Bessemer steel manufacturers. The 

——- ity—20 to 25 per cent. of d 
realises £6 to #6 15s. per tun here, me of it is exported 
to the United States, a lot of John Brown and ’s make 
having a few weeks back been sold at rather under 44 dollars per 
ton, , at Philadelphia, together with alot branded W. Cooke 
and Co., Sheffield, at rather less money. The however, 
say that they can spiegel of equal quality to this—22 per 


cent. manganese—and sell it at the same quotation, bore 4 
In any case I am not aware that John Brown an 
| Sapetlagaplaa tes bap tabs tenenoierecepdatene, 
ona e, their best mar! at home, 
where their productions have almost! taken the place of the 
rman spiegel formerly imported. Whilst’on this theme, I may 
say that hematite pigs are well upheld in price, especially those of 
west coast makes, despite the several causes which are tending to 
— the Bessemer trade here. 
steel rail departments are very quiet. At one concern 
here, which has hitherto been very well engaged, there is not now 
a by ae order in hand, nor is there any demand worth mentioning 
for the Bessemer material itself. At one works almost exclusively 
devoted to this class of manufacture I hear the whole of the 600 
men employed are to have a dinner, at the expense of the pro- 
prietors, on the last day of the old year, to celebrate the amicable 
relations which have subsisted during a very trying time of trade. 
On the other hand, I hear that there is more activity in some of 
the principal iron forges, one leading establishment having com- 
menced on Monday morning, for the first time for many months 
past; Monday night or Tuesday morning had previously been the 
time for ing the week’s work. 

The dispute which had existed for nearly three months between 
the as manufacturers and their fitters has at last been 
amical ed, most of the men recommencing operations yester- 
day—Wednesday—morning. In the first instance the employers 
gave notice of a reduction of ninepence per cwt. for the then cur- 
rent rates—2s, 9d. to 3s, 3d. cwt.—which the men resisted, 
and came out on strike. In the interval several attempts have 
been made to effect a settlement, which has now been made on the 
basis of a general reduction of sixpence per owt. During the strike 
the Belgian manufacturers have carried off many orders, even in 
this neighbourhood. 

The ordinary cast steel industry remains in an exceedingly dull 
condition, even the best firms not having a sufficiency of orders to 
allow of their men working on Mondays and Saturdays. In some 
steels prices have been gradually but considerably lowered during 


the past few months, tap and die steels being now £50 to £70; 
ordinary tool, £40 to £60 ; ingle shear, £37 to £45; double shear, 
£45 to £57 ; blister, £23 to ; hammer, £34 to £37; spring, 


£17 to £21; sheet to 18 w.g., £23 to £25; above 19 to 28 w.g., 
£28 to £41; and ree ie 1 — — steels. wg 
purposes are quoted at correspondingly higher figures, e mis- 
cellaneous hardware trades are moderately well occupied, it being 
a rule in many of them to afford the men all possible employment 
for two or three weeks prior to Christmas, even although their 
productions should go into stock. 

The total value of the exports during November is set down at 
£16,510,627, and for the eleven months ending November 30th 
£185,306,336—in both cases a considerable falling off as compared. 
with the totals for last year. The followirg figures show the par- 
ticulars for November :— 

Coal shows an export of 1,314,907 tons, value £687,666, against 
1,278,797 and value £785,428 in November, 1875, and 1,152,287, 
value £886,982, in 1874. For the eleven months the total of 1876 
is 15,144,609, value £8,312,991, against 13,388,271 in 1875, and 
12,862,246 tons, values £8,961,790, £11,160,062 in 1874-75. This 
export is exclusive of 322,599 tons shipped for the use of foreign 
steamers in November, and 3,280,135 tons for eleven. months, 
against the lesser quantities in 1874. 

Iron and steel exports were 2,063,860 tons. value £19,288,904, for 
eleven months; and 189,173 tons, value £1,735,703, for November, 
against 2,293,850 tons and £24,007,983 in value, 1874, and 2,317,535 
tons and £29,191,872 value, 1874, 

Machinery and mill work exports in November last fell to 
£399,693 in value, and for eleven months to £4,887,210. The eleven 
months total for 1875 was £5,989,466, and 1874 £6.049,965; for 
November, 1875, £542,685 ; and November, 1874, £497,997. 

There is no change in the Jocal fuel market, all kinds of coal and 
coke being abundant and nominal in price, 

In East Derbyshire the miners have seceded in large numbers 
from the South Yorkshire Union, and are now actively engaged in 
forming trade union of their own. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue iron trade of the North of England has suffered no change 
worth speaking of since last week. Prices are nominally unaltered, 
but there is an unmistakeable accession of confidence, and the 

eneral tone of business is more hopeful and buoyant than it was. 
The condition of the pig iron department is now such that makers 
will be able to take immediate advantage of any revival that may 
manifest itself. The stocks in warrant stores stand at only 18,800 
tons, while makers’ stocks are only 138,532 tons, so that altogether 
the stocks in hand are not equal to a month’s supply, and a very 
slight advance upon the present rate of consumption would 
speedily absorb all the iron available at the present time. 

The shipments of iron from the North-east ports are still below 
the average. The total quantity sent from Middlesbrough last 
month was 25,804 tons foreign, and 34,481 tons coastwise. Of 
this quantity Scotland took not less than 21,750 tons, so that 
close upon as much as the total quantity exported to foreign ports 
is being absorbed by the neighbouring country, in spite of the fact 
that ‘the land of cakes” is, next to Cleveland itself, the greatest 
iron producing district ‘in the kingdom. The great bulk of the 
iron now made in the Middlesbrough district is being sent to inland 
districts, where it is largely coming into request both for forge and 
foundry purposes, and where it is found in successful competition 
with the more expensive iron of Staffordsbire, Lancashire, and 
other sources of production. 

Of manufactured iron very little is being made in Cleveland at 
the present time, except for shipbuilding purposes. The total 
quantity of manufactured iron shipped from Middlesbrough last 
month was only about 7000 tons, or less then one-half the quantity 
that was regularly shipped some years ago. The shipbuilders on 
the Tyne and Wear are placing their orders for plates and angle 
iron largely with Tees-side firms, and this keeps a number of mills 
busy on account of local requirements. Ironfounders are also 
doing a very fair trade, especially in railway chairs and sleepers. 

The attendance of buyers on ’Change at Middlesbrough this 
week was rather below the average, and the market was not par- 
ticularly animated ; but several contracts were entered into for 
delivery of of iron over the first half of the ensuing year at 
an advance of Is. to 1s. 6d. per ton on the rates current for im- 
mediate delivery. There is, however, very little disposition to 

te for next year on anything like a scale, especially 
as the situation of affairs in the t still tends to complicate 
matters, and renders them extremely problematical and insecure. 

The employés engaged in the manufactured iron trade of the 
North of England to meet very shortly to consider the 
wages’ question, which is now in abeyance. The contract or agree- 
ment under which the ironworkers in the Cleveland district are 








for a payment -of 8s. 3d. 
saben tm jebpietiens. Thisis the lowest rate 


the staple 


steadily few 
week they show an increase of £496 on the correspondi 


Mr. William. Barningham is about to 
Magra-park, near Guisborough. This is a district of Oleveland 
that.has not hitherto been much developed, but the “‘ prospecting” 
carried on by Mr. Barningham has proved the existence of an 
excellent seam, with a percentage of metal fully up to the average. 

The coal trade is very steady, although far from so satisfactory 
as it should be. There isa great deal of complaint among coke 
makers of the extremely low prices that are being obtained, very few 
contracts being now placed at more than 10s. 6d. to 11s. per ton. 
The resources of the South Durham coal-field are likely, before 
long, to be considerably extended by the opening out of several 
new collieries now in courseof being developed, and mcreespecially by 
the new Windlestone royalty, which the Messrs, Pease, of Darling- 
ton, have been api 7 for the last two years in theneighbourhood 
of Bradbury. It is, I believe, the inteation of the Messrs, Pease 
to sink their new Windlestone Colliery to the Brockwell seam, 
which is expected to be reached at a depth of about 190 fathoms, 
The other collieries in this neighbourhood ‘have not touched the 
Brockwell seam as yet, but are confining their operations to the 
top seams, which are thinner and of less excellent quality. 

On the Tyne trade is improving ; the chemical trade is decidedly 
better than it was, alikoumee some works still fail to put in anything 
like full time. Marine engineers are busy, and likely t» become 
still more so, while the shipments of coal a exceptional in 
haga the season of the year, more especially in gas and house- 

0 


week of 
open out his new mines at 


last year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is rather more business doing in the warrant market than 
in the previous week, though the demand on both home and foreign 
account is comparatively quiet. ? prices have again been 
somewhat reduced, and ions in makers’ iron are more 
limited than they were a fo: ht ago. At the same time there 
is a little or no diminution in the manufacture of pigs, and as a 
consequence stocks have been more rapidly increasing than 
usual. The quantity in Messrs. Connal and Co.’s Glasgow stores 
is now about 100,600 tons, or about 2300 over the figures of the 
previous week. As we cg wage the Christmas time, when the 
statistics of the iron trade for the year are ascertained ard pub- 
lished, it becomes more and more apparent that, as regards Svotch- 
made iron at least, we shall not be able to show even so well as at 
the conclusion of 1875. Our exports of pigs will be fully 70,000 
tons below those of the previous year, and when we take into 
account the much larger quantity of iron imported from the North 
of England and worked up by our manufacturers, it appears evident 
that the quantity of Scotch iron of this year must show 
a heavy decrease ; and I may state that the diminution is rightly 
estimated at between 150,000 and 200,000 tons. Ishall shortly be 
in a position to supply the exact figures to the readers of THE 
ENGINEER. There are five more furnaces in blast just now than 
at this time last year. 

The tone of the warrant market on Friday was strong, with 
an advance 4 4hd. on the prices of the previous day, Business 

in the 





while, in the afternoon, a brisk business was done at 58s 3d. to 
58s. 44d. cash, and 58s. 63. one month, The market was strong 
on Monday, with business at from 58s, 5d. to 58s. 104d. cash, and 
58s. 9d. to 59s. one month. On Tuesday there was very little 
business ; 58s. 10}d: was gine for one month fixed, but buyers 
refused to purchase for cash at more than 58s. 74d. On Wednes- 
day the market opened gen and a gocd business was done at 
58s. 6d. to 58s, 10}d. cash, and 59s. one month open. To-day— 
Thursday—strong market, large business from 58s. 104d. to 59s, 
cash; closing buyers 58s. 104d. cash, sellers 59s. 

As a result of a more limited demand, the prices of makers’ 
iron are lower this weok. Good marketable brands:—No. 1 
declined 6d.; No. 3, 1s.; Gartsherrie, No. 1, 6d.; No. 3, 1s.; Colt- 
ness, No, 1, 1s, 6d.; Cummerlee, No, 3, 6d.; Langloan, No. 3, 6d ; 
Carnbroe, No. 1, 1s, 6d.; No. 3, 1s.; Monkland, Nos, 1 and 3, 6d.; 
Clyde, Nos, 1 and 3, 6d ; Glengarnock, No. 1, 28.; No. 3, 1s.; 
Eglinton, No. 1, 1s. 6d.; No. 3, 1s.; Kinneil, Nos. 1 and 3, 1s, 

The shipments of pig iron from Scotch ports during the week 
ending the 9th inst. amounted to 8372 tons, showing a decrease 
of 245 tons, as compared with those of the corresponding week of 
1875. 


The imports of the Middlesbrough pigs at Grangemouth for the 
week were 4330, being 1290 less then in the corresponding week of 


last year. 
Odnatdasing that the end of the year is cementing, the state of 
employment in the malleable iron trade keeps wonderfully well 
up, a majority of the works being fully engaged, though the 
number of hands employed is smaller than hasbeen usual in 
busier times. The improved condition of the shipbuilding trade 
has materially increased the orders for plates, and from the same 
cause marine engineers are busier than at any time throughout the 
summer. Founders are comparatively well supplied with orders, 
and there is a gradual improvement in most branches of 
the general engineering trade. All through the present 
year the pipe manufacture has been active, but it appears 
that justat present fresh contracts are somewhat scarce and those 
to be obtained are smaller in bulk, the result being that stores 
are in some instances beginning to accumulate. Last week’s 
foreign shipments of iron manufacture from the Clyde embraced 
worth of machinery, £2500 castings, £480 wrought iron, 
€3500 bars, £700 sheets, and mis- 


£1700 pipes and tube, 
ljaneous, 

There is no dispute of any consequence existing between 
the miners and their employers, the former sian | apparently 
satisfied that they are powerless as s improving their position. 
Deputations, which were appointed to wait upon the masters, 
and ask advances of wages, have all met witha refusal in the 
meantime. But, though wages are very low, the moement in 
the pits is, asa rule, constant, and the output —_ ndeed, I 
should not be in the least surprised if it is found, when the statis- 
tics are available, that, notwithstanding the backward state of 
trade in most of our + industries, the total amount of coals 
raised and Se eg in the course of the year has been fully 
equal to that of any previous year in the history of the trade. 

In the West of Scotland, the coal trade is not quite so active as 
it was a week ago. The demand for household coal and also for 
as ere has been but te, and the ship t 
not nearly so bulky as they were a week ago. This latter circum- 
stance is partially attributed to a scarcity of railway wagons for 
bringing the minerals forward, and a number of vessels have been 
detained waiting for supplies, The home demand for coals in the 
eastern mining counties is good, prices for household qualities 
being firm. At the same time the export trade is unusually brisk 
for the season of the year, so that, while the pits are kept steadily 

oing, large quantities of coals have been wi wn from stocks. 
The only drawback a trade at Lago is oe scarcity wy Be or 
e Town Council of Renfrew, oa the , propose uire 
Florio, eit the object 





six acres of ground from Mr. Spiers, of 





at 58s,, and improved to 58s, 3d. cash, | 


| 
| 





the harbour of the town, and it is ostimated that 
extension will be about £50.000. 

of the Edinburgh and Leith E rs” 
Leslie, C.E., presiding, Mr. A. Grothe, 
ng paper on the appliances used in the con- 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE output of coal in Wales has now attained enormous dimen- 
sions, and those who have little knowledge of the extent of the 
Welsh coal-field are ha array to fear that the draw is such as in 
a few years will completely exhaust it. The export from South 
Wales in the last month amounted to 460,277 tons, and the des- 
patch coastwise amounted to 182,703 tons, the whole forminga d 
total of 642,980 tons. This in one month, excluding the local con- 
sumption, and the great quantities sent byrail to London, Liverpool, 
and the Midland counties, certainly does seem to afford some 
ground for the fears entertained. But the merest tyro amongst 
the mining engineers would soon be able to dispel these notions. 
The upper measures are still considerable, and though some seams, 
such as Rhondda No. 3, and the Mynyddyslwyn, are becoming 
scant, comparatively, yet as regards the steam coal, the edges, as it 
were, of the great basin are only touched, the great bulk remaining 
almost intact. 

The steam coal of the Monmouthshire district is only nibbled at ; 
and though Dowlais, Cyfarthfa, and Plymouth have gone in con- 
siderably to their smokeless coal, they still possess an 
enormous quantity, Plymouth perhaps the least, but Dowlais the 
most of the three. The great centre of the in now being 
assailed at the edge by Nixon in one part, by Harris’s Navigation in 
another, and a Swansea firm, the Penrhiwciber, as the third, 
contains something like a tract of coal of twenty miles in circum- 
ference, enough to meet any demand for many hundred years. It 
is true there may be considerable difficulty in working coal in the 
centre of the basin, and the expense will be likewise consi- 
derable, but as the field becomes narrowed it is expected that prices 

improve and justify the expense, 

Some of the large coalowners are already beginning to lesren 
their output. These are the owners of the best seams of steam 
—_ and very properly, I think, refuse to give away without 
profit that w some day will be of much greater value than at 


resent. 
¥ The total export from Cardiff last month was 460,277 tons, giving 
an average of above 100,000 tons Be: week, This fact thoroughly 
justifies the mo t afoot in that district to get improved and 
enlarged dock accommodation. 

It is stated, and upon reliable authority, that it is the intention of 
the trustees of Lord Windsor to apply tc Parliament for powers to 
construct a dock or docks at Grangetown between the rivers Ely 
and Taff. There is also a representation made to Lord’Bute, peti- 
tioning him to proceed with the South Dock, and a favourable reply 
is anticipated. 

To the most casual visitor at the Cardiff docks, the necessity for 
enlargement is obvious. I might also add that Swansea and New- 
port are in a similar position, and at both ports I shall soon expect 
to see laudable efforts put forth, Neath and Briton Ferry are 
also beginning to figure more largely in exports, and an improve- 
ment is to be noticed at Llanelly. 

The coal trade continues of thesame character—great output, 
large demand, and moderate prices ruling: In house coal there 
has been a slight advance in best qualities, but both house and 
steam are to be had at very low figures. The Great Western has 
contracts for good coal at ridiculously low rates, rates only justified 
by the large quantity taken. This shows the necessity existing 
amongst the smaller coalowners. 

Iron ore continues to be imported in considerable quantities, 
both from Bilbao and Porman. The Welsh iron ore fields are in 
comparatively little work, and even hematite districts are suffering 
in equal ratio, though it is expected that the improvement setting 
in with the tin-plate trade will cause a reaction. in this particular 
instance, hematite pig being of great use with a proportion of 
Middlesbrough pig in working up the use of tin-plate works. 

There has been a rupture at Rhymney amongst the colliers, and 
a partial stoppage. This week a deputation will meet the maxa- 
gers and endcavour to arrive at an amicable arrangement, 

In the Glamorganshire district unionism is spreading at a con- 
siderable rate, and the new union may be considered to be fairly 
started. Ata meeting held this week in the district it was resolved 
to support the men on etrike at Llanelly, and further decided to 
consider the contract rules, which promise, before long, to be 
matters of serious contention. 

There is little doing in the iron trade; the exports this week were 
insignificant. 

Aberdare is suffering extreme depression, and even in colliery 
matters there is little or no animation in that neighbourhood. 

Several small colliery propertics are expected to be brought to 
the hammer shortly. One in the neighbourhood of Lian int 
is of rome importance. 4 

The action by Mason against Cory, the large colliery owner, 
involving a question of £40,000, has been decided in favour of the 
defendant. 

The Peryfan coal estate is to be wound up. 

A movement to start a tin plate works was inaugurated at 
Merthyr on Tuesday. 














PRICES CURRENT OF [RON AND STEEL. 


Tux following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are pre to quote different 
terms for special contracts. It is obviously impossible to apecify there cases 


and terms, or to give more the market quotations and makers’ 





prices. ers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
ScoTLaNnD— £84. £4.4. 
G.m.b.—No. le oc « 219 6; Glengarnock—No.1 .. 8 4 0 
No. 8 co oo 317 0 No.3 o 218 6 
Gartsherrie—No. 1 ee 8 6 O Eglinton—No.1 .. « 219 6 
No.8 . 218 6 No. oo of 216 0 
Coltness.—No.1 .. »«- 311 0] Dalmellington—No.1.,. 3 0 6 
No.8 se o 218 6 No.3... 217 0 
Sapeiee ee 3 a) He : At Ardrossan. 
0. ee 
Langloan—No.1.. +. 8 7 0 es asc 3 ; 4 
Beh os co 2 Sl Bay ly . 812 
Carnbroe — No. oo 6 
No.8. «. 218 0 At Grangemouth. 
Monkland—No.1.. « 8 0 0| Shotte—No.1l.. .. « 3 5 6 
No.8 «6 o 218 0 ar «se eo 219 6 
Chapelhill—No.1.. « 8 0 0 
™ eS : 000 ee ae or 2 : 
Clyde & Quarter—No. 810 0. oo ee 
. No.3 218 0 3 At Bo'ness. 
The above at G Ww, CLEVELAND—Prices at works— 
deliverable No.1 cs oe ce os ef 310 0 
Govan—No. 1s. « « 8 1 0 No.2 .. OF ee ee ; 9 0 
Me Bins ono SOO) Bee eth oe A 
At Broomiela No. 4, forge .. se so 2 4 6 
Calder—No.1.. .. oo 8 8 O| Mottled .. 1. oe «2 8 0 
No.8... « - 800 White ee ee ot 
At Port Dunas. i os of ee seo 216 6 
Messrs, Botcxow, Vavonan, & Co.’s net prices, f.0.b., are, for No, 1, 
£2 Lia.; No. 8, £2 8. 0d.; No, 4 foundry, £2 8 ; No, 4 forge » £2 Te. 6d. 
a . 
Watzs—No. 2, f.0.b., Newport. oo 2766000 
Forge (at works) «swe we 319 GtOS 00 
Common pig (at works oo «=6ee 2 2 600 0 DO 
Best native ore (at works) .. « 215 0000 6 6 
Both, Davenport, delivered in Aberdare. 
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Sempre ---Up. &, ot Shales oo. os ou (mou 6 Merchant Bars— = : : 
co oe - oe oe to210 0 “ WarRxcTor” Railway Chairs—G.asocow, f. 
Lawcasnine, delivered in Manchester.—No.3 217 0to217 6 Sy eT thick and Pipes—G.ascow, f.0.b... Ais 00 :.na fe SES 
KK. H. Meseclmoun” o TEE sees Rounds and from jin. to Sin., best peg: F. ele 
Messrs. Warrwett & Co.'s Stockton SoG: 000 Do., treble int os Fate opt gs eee Guurrmat>—As works— ef Ay 
£2 12s. 0d.; No. 8, £2 8s. 0d.; No. 4 Forge, GS 6a)“ Thorasby” No. 0, Warrwewt & Co., f.0.b. (24 dis. jas above Ondinass ee er re ee 1s 6 O to If 10 Hy 
Forge, £2 16s. 0d. net cash. Pome ek) “i cer ee ee wamer ott 2etwar 
Bumcrm, o wate, S Se. for yoomagt oxsh. eet une aioe pe $% . Shoot (cast) a ee | : oes ° 8 
n “ Bessemer”—No. 1 .. oo . ee Crow 4 igh oe se a ee oe -class tool.. . we We bee 
No. ee ee ee a mm 4-4 4 } cas cae, “Thornaby”... oe oo oo én ; ~ : Best speciai steels ze ea "- oe 2 0 0t045 0 0 
No. 3 o« ‘ ee oo a 2a | er ” ee oe oe * we. 900 Fe a ne cook casings, 0. ms “ 60 H 0 to 70 3° 
mmr LEE PEE | Bie tcaetmdecnce? | MOREY DOS ETE? 
No. 5 «. = = = 4 37.8 Wares— sina , 108. e: Do. sp oe «- 70 0to 7 2 6 
Mottled 4. ve ee 008 eee x a hee SS eae eas 
Maryport Hematite s* ee oe - ee ee 0 0 80 Owen, delivered at Cardiff or Newport, net cash : fein | & da. 
at = + me Be Sheet— mae send Talat work, Bos or Newport .. $12 Oto 7 06 
fags ae ae Rails, a! oe 
en So 2S Seopa “‘Moxmoon,” to Stt. long by Sft. 20 w.g., per ton at hy re oo ae cee Oe eae 
_é oo ee *e o- ee 8 5 O —— * ce eri iad * 10 0 0 Blightiy detective, Cardiff or Newport .. 6 ” +4 Har $ 
Mottled and white... * oii alae aes : : ? Do. best best. fx S “ tj hog +o ee e . 0 colliery brid Pre works .. «« 7 7 6t0 0 0 0 
Desnenee*—So. 1 Oe ee a aes santas Usual me eee , PRICES ( 
RN Sean Pe gE or Seas ; 4 B.B.H. sheots.. . cc cc cf 1100 OF MISC OUS METALS. 
Pud er—- Sade s/he She Has £8 
et ae “a best best do.. oe oe ee a re 3 4 . Outten bars .. ce ee oe oe ee per ton 75 10 ° 
Cuvee * oe ee - £5 5 Oto 510 0 E. P. "eW. Batpwin, at works: B.S. ingots ** (7515 0 
eee es Oe oi Cee + aa ~Hingles to 20 v9, Renee pare ey Toghakeotas (. 3. oO OOM Oe 
tite Se, emegae ae a cw vel hemos : 
. ” ee . ee ee 
Pearson & K ” Se os. ve oe ; Pe ek ae er Wee 
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THE ECONOMICAL WORKING OF TELEGRAPH 
CABLES. 


Accorpine to the official re on the construction of 
submarine h cables, the efficient cable was that 
laid between Dover and Calais, which was projected b 


Mr. Brett, and completed in 1851. The pt a ais aly 
may really be so called—of submarine ory then 
e men 


the growth of the last quarter of a century. 
who have developed this science are still amongst us, are 
still pushing forward in the forefront of the battle, and 


we may well be proud of them, for the workers in no 
other branch of science have made such great and rapid 
strides in the application of theory to practice, or in 
making subtle natural forces subservient to man. 
ordi cable may be said to consist of three parts, a con- 
ductor in the centre always of copper, which is surrounded 
by insulating material, and y comes the sheathing of 
iron to protect the whole from accidental breakage or 
perforation. The speed by which signals can be sent 
along a cable depends, in the first place, upon the con- 
ductor. A simple experiment serves to show that a long 
wire of similar material and sectional area offers a greater 
resistance to the electric current than a short wire. On 


such experiments is founded Ohm’s formula C = ® 


where C = the current, E the electro-motive force em- 





ployed, and R the resistance of the circuit. Generally R 
consists of two the internal resistance of the 
battery, and the external resistance of 
the wire or other conductor through 
which the current is required to pass. 
The same material, unless absolutely 
pure, offers very dissimilar resistances 
according to the impurities existing in 
the metal. Thus, taking pure copper 
as having a conductivity of 100, copper 
from ta Superior is equal to about 
92°5, whilst t from Rio Tinto, 
Spain, is only 14:24. The lowness of 
conductivity of the latter is attributed 
to the 2 per cent. of arsenic it contains. 
In making cables, a conductor of par- 
ticular quality is now always speci- 
fied. This precaution was not taken 
with of the first Atlantic cable— 
the difference, in fact, between various 
kinds of copper was not known at the 
commencement of the undertaking. 
Sir W. Thomson when before the 
committee said, “The mechanical 
qualities seem to have been satis- 
factory, but no suspicion whatever 
was entertained that there were also 
large differences in electrical conduct- 
ing power.” The resistance of a wire of given material 
varies directly as the length, and inversely as the area of 
its section, or as the square of its radius. If 7 length, 
r radius, s specific gravity, and w weight are known, the 


Li 2 ame 


TULA UIT 





oT 
LL Ti 
7 @ 4c 


formula for resistance may be written — = —— 
rs rs risml 
$m 





7 and 7 is obtained by use of the formula r = 
Tes 
lsr 

The length of the Atlantic cable of 1866 is 1852 knots, 

and as the resistance of each knot when laid was 3:89 


ohms, the total resistance of the cable was about 7204 | P° 


ohms. Now this resistance added to the resistance of the 
apparatus used must be overcome before a signal can be 
made. This resistance might be decreased by increasing 
the sectional area of the wire, and were conductive resist- 
ance the only difficulty this might perhaps be done; but 
there is another resistance called the inductive resistance 
which presents greater difficulties, The report previously 
mentioned says of induction :—When the first submarine 
telegraphs were laid, the size of the conducting wire, or 
the thickness of the insulating material, had not become 
prominent matters of inquiry. Some retardation of the 
electric current in underground wire had been observed; 
but in the first short submarine lines but little practical 
inconvenience resulted, and it was not until lines of con- 
siderable length had been laid down that the subject of 
induction excited much attention. It was early seen that 
the inductive action must be in some ratio proportionate 
to the thickness of the insulating medium, but the actual 
value of this ratio was unknown, and the thickness of the 
gutta-percha was accordingly increased with the feeling 
that some increase was necessary; but no real grounds 
existed for determining what that increase should be, nor 
were any clear notions entertained of the precise action of 
induction in causing the retardation observed. Here, 
then, we have the first real glimpse, as it were, of a some- 
thing in electricity not understood—a something the evil 
effects of which it was attempted to deal with by a rough- 
and-ready rule of thumb method. Of course this method 
failed, and of course Sir W. Thomson was again at hand 
ready and willing to investigate. To make this action 
clear, it is n to have a correct notion of what in- 
duction is. Without dwelling upon the single or double- 
fluid theories, though we—Tyndall notwithstanding—do 
not accept the double-fluid theory, or, for that matter, the 
single-fluid theory either as it is generally accepted, we 
shall use the nomenclature positive and negative. When, 
then, a body is put into a negative state, some other body 
is put into an exactly equivalent pate state, or, as is 
generally said, when a quantity of positive electricity is 
generated an exact equivalent amount of negative elec- 
tricity is generated at the same time. The tendency of all 
bodies when disturbed is to return to the normal condi- 
tion; some bodies do this rapidly others slowly; and it 
depends upon the rapidity, or otherwise, to do this, 
whether bodies are as conductors or insulators, 
An insulator is a very slow conductor Two conductors 
separated by an tor have the to accumulate 





upon their opposing surfaces a certain amount of elec- 


tricity, or of i 
posing we viewed 

possessing so great an affinity for all other substances that 
under normal conditions molecule of matter was com- 
bined with a certain amount of electricity ; on disturbing 
the equilibrium by taking from one molecule and giving a 
double quantity to another, the molecule which too 
much and the molecule. having too little would make the 
attempt to resume the normal state, the latter woul take 
from its immediate neighbour which had the least affinity 
for electricity, and this would be the direction of easiest 
resistance to the overcharged molecule, till the under- 
charged and overcharged at length come into contact, 


in different electrical states. Sup- 
ectricity as a substance, and as 


An | when normality results. 


The affinity for some substances would be far different 
from the affinity for others, and thus glass and copper 
— easily be widely separated on such a scale of affinity. 
When the affinity was slight we should get a conductor, 
when strong an insulator. However, we do not believe 
the true theory of electricity to have been published, but 
we certainly have great objections to complicate affairs by 
accepting the two-fluid theory when one is capable of 
serving our p Whenever the electrical state is 
given to the copper of the cable, an equivalent, but opposite, 
electrical state is induced on the water in contact with the 
insulator. Thus a certain quantity of electricity is detained 
on every unit surface of the conductor, and this electricity 
so detained cannot by any possible means actuate the in- 
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struments at the distant end. Different insulators affect 
differently the quantity of electricity so detained. The 
thickness of the insulator again has its effect. Before a 
current can pass from one point to another the two points 
must be in different electrical conditions, or, as it is 
technically termed, be at different potentials. If, then, 
electricity be poured into a cable in sufficient quantity to 
supply that detained uselessly, and to actuate the instru- 
ments, some or the whole must be taken out before another 
signal can be sent. The rapidity with which this can be 
accomplished depends on the inductive capacity of the 
cable—that is, its power to detain electricity uselessly. As 
we have previously said, different materials have different 
wers in this respect, and Thomson has given the follow- 
ing formula for the electrostatic capacity of an insulated 
wire :—“TIf D denotes the diameter of a copper wire of 
circular section, symmetrically covered with insulating 
material to a diameter D', and I denotes the specific in- 
ductive a of the insulator, and log. denotes the 
Naperian logarithm of the number to which it is pre- 
fixed, the grees for the electrostatic capacity of an 
unit length of conductor thus insulated, when the outside 
of ss insulator is kept in communication with the earth, is 
D'.” Hence, by increasing the diameter of the 
D 

wire and the thickness of the insulating covering in the 
same proportion, the induction remains the same. 

The speed of an electric wave through cables of the 
same length varies inversely as the product of the induc- 
tive capacity and the resistance of their conductors. In 
cables, similar in all respects except length, the speed of 
each s and s is inversely proportioned to the squares of 
their respective lengths, eon ly ors:e::1%:¢%. For 
when the Jength is doubled the capacity for charge, and 
therefore the charge itself, is doubled ; and besides this, 
the waves of charge and discharge have twice the distance 
to travel, and consequently the retardation is increased 
fourfold. ( Culley.) The ible speed of signalling on a 
cable half the length of the Atlantic cable would be four 
times that of a cable the whole — It may be that 
engineers will some day be able to devise a cable station 
in mid-Atlantic—a scheme not long ago pro; by some 
enthusiastic nonentity and re-echoed by an ignorant press. 
We shall believe in the mid-oceanic station when we see 
the “nation’s airy navy ”—to slightly plagiarise the poet- 
laureate. A patent was taken out some years since by a 

ntleman who thought he had got at the solution of the 

ifficulty from a hint let fall before him. He wished to 
sink what telegraphists know as a relay in an iron chest in 
the Atlantic. The patentee did not succeed in getting his 
views adopted. Another gentleman has recently obtained 
a patent for a plan which seems not only theoretically per- 
fect, but mechanically practicable. We refer to Mr. Desmond 
* phar os ay If by any —e the pop mew cable —_ 

ivi into two parts, the speed of signalling woul 

be doubled. From the above law the time of signalli 
—— each part would be only one-fourth of that thro 
the whole, so that the time through the two parts would 
be one-half of the whole. Electricians understand that a 
current sent through a wire induces a current in a second 
wire near it. The wire through which the current is sent 


2 log. 








is called the primary, the other is termed the secondary. 
Most of the ordinary coils are so made that the wires 


forming the secondary and Leésmus' are of vastly different 
sectio! 


lengths, and have different areas. They are made 
wee ig ais to get intensity. Few experiments have been 
e, or at any rate few have been pubiished, giving the 


effects of concentric coils of equal lengths and sectional 
areas. Suppose now the copper conductor of a cable to be 
cut into two, and each of the ends so obtained joined to 
the end of concentric and similar coils, the other end of 
each coil to be connected with a platinum ring which is in 
contact with the earth. We should thus get two circuits, 
each half the length of the Atlantic, and each coil might 
form, as required, a primary. If a current be sent through 
the primary, a current is generated in the secondary, and 
the ability to actuate the apparatus depends solely on 
the question whether such secondary current is capable of 
overcoming the resistance op to it, viz., of, say, in the 
case of the Atlantic cable, 3701 ohms, and supplying a 
sufficiency of quantity to provide for inductive waste and 
to actuate the apparatus. The capacity of the 1866 cable 
is °35 microfarad per knot, the total capacity being about 
648 microfarads, the half of which—324 microfarads—has 
to be obtained by the inductive action. Mr. FitzGerald does 
not increase the size of the cable at any point, nor does he 
interfere at all with the sheathing, so that the strength of 
the cable is not impaired. We have, by the courtesy of 
the inventor, witnessed a large number of experiments 
both with this and another plan. In 
each case the results were highly satis- 
factory, and especially was this the 
case with the second plan, which we 
believe is one totally new to electri- 
cians. It is well known that by nieans 
of aseries of condensers an artificial 
cable equal in resistance and capacit 
to any given cable can be constructed, 
and efforts are now being made to try 
the plan we have described on cables 
of much greater length than any now 
in existence. We have no space at 
present to enter into the details of 
the second plan, the theory of which is 
almost or quite as simple as that we 
have just described, and the mechanical 
difficulties not more difficult. If— 
and we have scarcely any doubt in 
the matter—by this meang an inc 
power of signalling can be obtained, a 
new cable provided with this apparatus 
laid down across the Atlantic would be 
able to do double the work of any exist- 
ing cable,and therefore presumably to be 
worked with a better prospect of profit, 
inasmuch as it would permit the cost of m to be 
reduced, and bé kept constantly in work. The second plan 
we have referred to, however, seems to give a still greater 
speed, for we have actually seen signals on a cable very 
similar to the French Atlantic, sent at the rate of between 
thirty and forty words per minute. The effect of a cable, 
if laid and worked on some plan of increased signalling 
capacity, would be to extend the utility of the system, 
and it would probably be wise on the part of directors 
to take notice of the fact that the world still moves on, 
and science with it; that what was perfect yesterday is 
not so to-day, and will be far behind to-morrow. 
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Yacht Designing : A Treatise on the practical application of the 
scientific principles upon which is based the art of designing 
yachts. By Drxon Kemp, Associate of the Institution of Naval 
Architects. London: The Field office, 346, Strand, W.C. 
1876. 

During the last hundred years yachting has become one 

of our greatest national pastimes, and while it affords a 

healthy amusement to the chosen few whose purse enables 

them to sustain the never-ending expense attending the 
maintenance of a yacht, it gives employment to the many 
who earn a living either as sailors on board our pleasure 
navy, or as shipwrights and other mechanics, whose labour 
is employed in the construction or repair of yachts and 
their appurtenances. It is interesting to glance back at 
the history of yachting and see from how small a beginning 
this most healthy of our national pastimes has sprung. 

Yachting may be said to have had its origin in 1720, in 

the Cork Water Club, which consisted of a small number 

of vessels, whose appearance at a modern Cowes regatta 
would certainly cause a sensation. The hull very much 
resembled the shape of a walnut, with a curved stem and 

a large p. The mast was placed very nearly in the 

centre of the length, the bowsprit had a tremendous steve, 

and the boom a great lift. Topsails were entirely unknown. 

Pleasure boating, however, was notintroduced into England 

until about the year 1775, when it was taken up on the 

river Thames. Still, but little advancement was made 
for some time upon the design of the old Cork Water Club 
boat, and the high poop was still retained for fishing and 
rough water. About this time the Gravesend tilt boats 

to ply between London and Gravesend to carry pas- 
sengers to and from the near and the captains of 
these craft, who were proud of their performances, used to 
boast of their being able to beat the best of the yachts. 

Many a match was thus made up, and the excitement of 

racing once being felt, the practice of regular regattas and 

matches between the yachts themselves par into fashion. 

Considerable impetus too was given about this time to 

yachting by the Duke of Clarence, afterwards William 

the Fourth, who took a gut interest in all nautical 
matters, and had been one of the members of the society 


for the Improvement of Naval Architecture, established 
in 1791, by whom the valuable experiments, afterwards 

ubli by Mr. Henry Beaufoy, on the resistances of 
Hifferent forms of paar we carried a 
tention to the best possible form for attaining speed being 
thus forced into notice, yacht lines began gradually to get 
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, and the top hamper to diminish, on account of its 
bein) Found so detrimental in beating to windward. The 
other extreme, as a matter of course, was soon run into, 
and the cod’s head and mackerel tail, all down aft, and up 
in the bow, became the fashion. 

Shipbuilding, however, still remained for many years 
rather an art a science, and a form once having 
been adopted, little alteration was made from it except by 
very slow di Consequently, the cod’s head and 
mackerel tail continued to hold their own until the year 
1840, when the wave line principle beg-n to be recognised, 
and yachts to be therefore turned out longer, sharper, and 
more on equal displacements. The first to originate the 
new deep sharp modern build were the Poole builders, 
notably Messrs. Wanhill and Penney. Year by year the 
interest in yachting has been steadily increasing, and the 
number of races and value of the prizes have grown in 
ae. and the absence of a literature of yachting has 

me a want which many writers have endeavoured to 
supply. The works of the late Mr, William Cooper, who 
under the nom de plume of Vanderdecken was once so 
famous as a descriptive historian of regattas, although they 
give valuable advice on the thousand and one details con- 
nected with yachting, from the selection of timber and 
cutting of sails to the wages, clothes, medicines, punish- 
ments, &c., of yachts’ crews, invaluable as they are to 
yachtsmen, did not attempt to go into the scientific calcu- 
lations of a yacht’s design. This was undertaken by Mr. 
P. R. Marett; but though he very sagely introduces his 
treatise on yachts and yachting with the remark that the 
great want of scientific principle in the construction of 
yachts must be evident to every one who has given the 
subject any consideration, he is himself so extremely hazy 
on many points of the utmost importance, that we fear 
lest he would be but a blind leader of the blind to any 
beginner commencing to study the subject from his book. 

Stability, the necessity of thoroughly calculating 
which has been so entirely recognised of late years 
by all those engaged in naval architecture, is a stum- 
bling-block over which he seems quite unable to 
step, though this can hardly be from the want of 
literature on the subject at the time of his publication, 
for in 1872, when the second edition of his work appeared, 
naval architects had become well aware of its importance. 
It isratheramusing to find Mr. Marettdeprecating the want 
of space given in works on naval architecturetothe measure- 
ment of the stability of a vessel by calculating the height 
of the metacentre above the centre of gravity, especially 
when we find his reason for this is that he considers it 
practically impossible to ascertain the position of the 
centre of gravity of a vessel. When we remember that at 
the time of this being written the centre of gravity of 
many vessels had been calculated to a nicety, and found 
correct, by heeling them over to distinct angles by the 
method soably explained by Mr.F.K. Barnesin vols. i. and vii. 
of the “ Transactions of the Institution of Naval Archi- 
tects,” it is unnecessary for us to quo‘e more instances for 
objecting to take Mr. Marett as a guide. A really scien- 
tific work on yachting was therefore still wanted when 
Mr. Dixon Kemp, the yachting editor of the Field news- 
paper, took the matter in hand, and this year gave us the 
volume whose title stands at the head of this notice. In 
aclear and concise manner Mr. Kemp gives us all the 
principles and necessary calculations for yacht designing — 
a study in which he is evidently thoroughly aw fait. Such 
a book as he has written, however, should be of a handy 
form for constant reference, and he has unfortunately fallen 
into the same error that Professor Rankine did in the 
work on shipbuilding, edited by him, in sending it forth 
to the world in a cumbersome and unwieldy form, with 
the plates, which are by no means the least valuable part 
of the work, all tacked on at the end. 

We wonder Mr. Kemp did not himself discover the in- 
convenience of Rankine’s work, which he has evidently 
studied much, and from which he largely borrows, and 
separating the plates from the letterpress, put the latter 
into a handy octavo form, in the same way as Mr. Thearle 
has done his work on naval architecture. 

Mr. Kemp prefaces his work with a few sound remarks 
upon yacht design, and we are glad to find that he places 
so much importance upon stability as to lay down as an 
axiom, in which we most heartily concur, that nearly all 
the failures in yacht designing are traceable to the want 
of exact knowledge on the part of the designer of the laws 
by which the stability of floating bodies is governed; or 
that if these laws are understood, the means for quantita- 
tively proving their operation in sailing yachts have not 
been exercised ; and he rightly adds that this statement 
may perhaps be received with some surprise, considering 
the facilities with which the stability of a floating body 
can be proved. The centre of gravity of a vessel can be 
determined by a very simple experiment, and the calcula- 
tion of the height of the metacentre in a very easy one, 
so that with such data, and a knowledge of how a vessel’s 
weights are stowed, the stability of any projected yacht 
could be calculated from her design, and there need be at 
least no disappointment so far as her sail-carrying power 
is concerned. Unfortunately, rule of thumb has hitherto, 
with few exceptions, been the guiding star of yacht 
builders, and when any experimental design has been suc- 
cessful the owner and builder have generally been most 
eager to prevent anyone else from knowing the lines, for 
fear of competition. When, too, a builder has achieved a 
happy model, his efforts afterwards have usually been con- 
fined to making slight modifications in her general contour. 
We are, however, afraid that hitherto little if any real 
thought has been given to the scientific principles of yacht 
design, but we trust that Mr. Kemp’s book will mark a 
new era in yacht building. The assistance he has received 
from many of the builders and owners of crack racing 
yachts, who have furnished him with the lines of their 
vessels for publication, leads us to hope that a more public 
spirit is at last making its way in their ranks. If the feel- 
ing of secretiveness were only once for all thoroughly sub- 
dued, we should at last hope for a satisfactory solution of 
the much-vexed question of racing measurement. The 
rules of the New York Yacht Club demand that a model 





of each yacht shall be deposited with the recording secre- 
tary before she can enter for the annual regatta, the 
model to be the property of the club. If a modification of 
this rule were only introduced into our own yacht clubs, 
and every yacht’s sheer draught had to be presented to the 
club to which she belonged—subject of course to checking 
by official measurements—together with a legend contain- 
ing her principal dimensions. we cannot see any reason wh 
her actual displacement, which could be easily calculated, 
should not be substituted for the arbitrary rules of racing 
to now in vogue, and which of necessity give great 
dissatisfaction on account of their general unfairness. As 
most of the principal yacht owners belong to the Yacht 
Racing Association, we cannot but think that if that body 
were only to take the matter in hand, its adoption by all 
the chief clubs would be obtained without at trouble. 

It is curious to observe that, notwithstanding the size and 
form of the vessels of our merchant navy have been greatly 
altered during the last twenty years, the yachts of the 
present day differ but little in any material degree 
from their predecessors of:a quarter of a century ago. 
If we compare the Mosquito, built in 1848, and so famous 
asa racer in her day, whose lines are given by Marett, 
with the Kriemhilda, launched in 1872, and since so well 
known, whose lines are contained in Mr. Kemp’s work, we 
can scarcely discover the slightest difference, except that 
the latter is rather longer and narrower in proportion to 
her size, and this pinching in is only owing to the effect of 
tonnage rules, which seems to bear out most thoroughly 
Mr. Kemp’s remark, that though shipbuilders of late years, 
since naval architecture has become a science rather than 
an art, have called in to their assistance in their building 
yards scientifically trained men to resolve the various pro- 
blems which the naval architects have to consider, this has 
not been the case with yacht builders. We fear that, on 
the other hand, among them an ounce of practice is more 
venerated than a pound of theory, and that therefore they 
prefer to keep to their old rule-of-thumb principles, and 
share with some of our old admirals their blind hatred 
of science, to such an extent that, forgetting com- 
pletely that science merely means knowledge, they 
actually, as Mr. Kemp affirms, “believe that yacht 
building is best pursued independently of the light 
which a competent naval architect could throw upon it.” 
Mr. Kemp, however, has no intention of giving in to their 
prejudices, and he therefore thinks that there is no harm 
in pointing out to them the intimacy between shipbuilding 
pea pe building, and leaving them to argue by aualogy, 
that as it is admitted that the former has been improved 
by the application of science to it,so perhaps if its aid 
were solicited to the latter, some benefit might be found 
to accrue. But it must be remembered that in the waters of 
our sea-girt island, yachting is not only a pastime for 
idlers, but it is also a recreation indulged in by many 
thoughtful and studious men, men who take the greatest 
interest in everything connected with yachting, men capa- 
ble of understanding and valuing the scientific reasons for 
every successfu' alteration and improvement in their 
vessels, and to whom such a book as that now before us 
will be a perfect godsend, enabling them when they per- 
ceive a defect in their craft, to weigh well the reasons for 
her failure, and to judge correctly what steps should be 
taken to remedy it. A want of such knowledge has many a 
time, within our own observation, led to nothing butexpense 
and disappointment, and we haveseen more than oncea yacht 
of recent production which has sailed well during her first sea- 
son, undergo some fancy alteration from which it was hoped 
that her sailing would be improved a point or two, but 
from that hope not being founded 4 ie a true knowledge 
of first principles, her subsequent behaviour has turned 
out a complete failure. Mr. Kemp has gone most 
thoroughly into the whole subject of yacht design, in- 
cluding laying off, and above all, has devoted a consider- 
able amount of his space to the consideration and calcu- 
lation of stability, having worked out that of the Sappho, 
Guinevere, Sea Belle, and Kriemhilda, four very typical 
vessels, of which he gives the curves. As we have said, 
we believe that this work will be invaluable as a text- 
book to many owners in making improvements in their 
yachts; but at the same time, we would impress upon 
them that if they wish to show the fleet a clean pair of 
heels, they must not neglect to see to the smoothness of 
the bottom of their craft, the set of her sails, and, above 
all, the smartness with which she is handled, all of which 
are points which, when well attended to, are most likely 
te give the superiority to one vessel out of a fleet of 
clippers. 
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INSTITUTION OF CIVIL ENGINEERS. 

Tue fifty-ninth annual meeting took place on Tuesday, the 19th 
of December, Mr. Geo. Robert Stephenson, president, in the chair 
The proceedings commenced by the appointment of scrutineers 
of the ballot for council, when, the ballot having first been 
declared open, the report of the council was read. The consti- 
tution of the society, which was alluded to in the two previous 
reports, had again received careful consideration. i 
the present classification, no distinct provision was made for the 
large number of engineers who were past the age when they could 
remain students, but had not yet occupied such positions, nor been 
so employed, as to render them eligible for members. This omission 
it was proposed to supply by the creation of a class of “‘ Associate 
Members ”—the least objectionable title out of many that had 
been Simple as the matter might appear, the selection 
of a suitable expression for the new class had been difficult, as, for 
weighty reasons, it was deemed undesirable to disturb the existing 
title of member and that of associate. The proposed class was 
intended to embrace persons actually engaged in some of the 
branches of civil engineering, while in the future, associates were 
to be restricted, as they originally were, to those “‘who are not 
engineers by profession.” The changes in the roll of the Institu- 
tion during the twelve months had led to an effective addi- 
tion of 41 mem and of 137 associates, bringing up the total 
in ng one yh of the students—to — or an —- at the 
rate of near er cent. annum. Eleven years ago the 
total was 1303, and dg: cer sg 1862, it was exactly fooo. 
Into the class of students attached to the Institution, 696 candi- 
dates had been admitted since it was established nine years ago. 
Of that number 385 were still on the books, 158 had been elected 
associates, while the remaining 153 had ceased, from various 
causes, to be connected with the society. As the scale of contri- 
butions to the funds had been unchanged for forty years, notwith- 
standing that in the interval all the circumstances had been so 
materially altered, it was open for serious consideration whether 
the scale should not now be revised, and whether the time had not 
also arrived when the area for ‘‘residents” should be made to 
include the whole of the United Kingdom, instead of being limited, 
~ at present, to those living within ten miles of the General Post- 
office. 

There were twenty-six ordinary meetings during the past session, 
when nineteen papers were read and discussed. ‘The character of 
the original communications, and of the remarks to which they 
gave rise, might be gathered from the printed records in the four 
volumes of ‘* Minutes of Proceedings” already issued. Nine other 
papers had also been selected for publication in the second section 
of the proceedings, To the authors of fifteen out of these 
twenty-eight essays, Telford medals and premiums had been 
awarded. Of the recipients six were members and six asso- 
ciates of the Institution, while three did not belong to the society, 
and one of these was a foreigner. A comparison of the earliest 
volumes of the ‘‘ Minutes of Proceedings,” first published in 1837, 
with the latest, showed that some progress had been made in the ap- 
plication of the exact sciences in designing works, so as to insure the 
greatest economy both of labour and of material; and it was 
in this direction, the combination of theory with practice, that the 
younger bers of the profession must look to maintain their 
relative positions in the world. With a view of informing the 
members as to the state of engineering on the Continent, 
in the United States, and in the colonies, the council had, 
during the last two years, caused an epitome of some of the 
most important papers in foreign transactions and periodicals 
to be embodied in the proceedings. These abstracts had in- 
cluded descriptions of works, studies of a peed theoretical 
nature, and memoirs and results of costly and elaborate experi- 
ments, the details of which were not to be found in any other 
English publication. In addition to the ordinary meetings, there 
were fifteen supplementa! meetings for the emery, berg discussion 
of Loe 9p exclusively by students, nine of whom had been consi- , 
dered deserving of Miller prizes. The council had recently deter- 
mined to print in the ‘‘ Proceedings” any papers by students that 
contained such original information as to warrant their appearing 
in the publications. 

The property of the Institution comprised securities of the 
anniek value of £14,322 3s. 1d. held in trust for various purposes, 
of £22,494 1s. 8d. invested on the general account, and of a cash 
balance of £326 11s. 7d., together £37,142 16s. 4d.; as against 
£35,297 15s. 8d. last year. Also, the stock in hand of the forty- 
eix volumes of the ‘‘Minutes of Proceedings,” numbering 
together about 7000 volumes ; the collections of original drawings 
and of gepenns of past presidents and other eminent engineers, 
to which a portrait of the late Mr. Joseph Miller had lately been 
added ; and the library, unrivalled and unique of its kind, now 
cont rining 13,431 volumes, being an increase of 3000 volumes 
during the past three years. These effects were insured for 
£10,000. The statement of accounts showed receipts in the 
twelve months amounting to £11,181 17s, 7d., made up of three 
items, viz.:—To the credit of income, £8844 10s. 4d.; to that of 
trust funds, £459 19s, 3d.; and to capital, £1877 8s. The pay- 
ments might be summarised under five heads, thus :—By house 
and establishment charges, £1864 12s.; salaries and wages, 
£2419 3s.; library, £605 4s. 3d.; publications, ‘“‘ Minutes of Pro- 
ceedings,” £4055 15s. 4d., and by premiums under trust, £313 
7s. 8d., while £1847 17s. 3d. had been invested, and the cash 
balance was, as before stated, £326 11s. 7d. Favourable as these 
results appeared to be, they were not entirely so, as the liabilities 
to the printers and engravers, as well as to the several trust funds 
for unexpended dividends and to capital, were greater than at the 
same date last year. In fact, the expenditure now exceeded the 
income, though not the receipts, which compri admissions and 
building fund fees hitherto regarded as capital. 

The report having been, after considerable discussion, adopted, 
the premiums and prizes—awarded at the close of last session, 
according to a list already circulated—were presented by the pre- 
sident, who congratulated the various recipients in complimentary 
terms upon the value of their contributions, especially the Hon. 
R. Clere Parsons, B.A., student, who had gained a Miller Scholar- 
ship, the first that had been given, of £40 per annum, tenable for 
three years. 

A vote of thanks was then passed to the council, for their 
unremitting attention to the affairs of the corporation ; and a 
similar vote to the president, for his zealous efforts to promote at 
all times the welfare of the Institution and of its members, was 
carried by acclamation. 

The ballot having been declared closed, the scrutineers reported 
that the following gentlemen had been elected :—George ‘Robert 
Stephenson, president; James Abernethy, Sir William George Arm - 
strong, C.B., William Henry Barlow, and John Frederic Bateman, 
vice-presidents ; Sir Joseph William Bazalgette, C.B., I. Lowthian 
Bell, M.P., George Berkley, Frederick Joseph Bramwell, George 
Barclay Bruce, James Brunlees, Sir John Coode, Harrison Hayter, 
William Pole, C. William Siemens, Sir Joseph Whitworth, Bart., 
and Edward Woods, members; and Col. George Chancellor 
Collyer, R E., Henry Oakley and Col. John Thomas Smith, R.E., 
associates, 

The meeting was then adjourned to Tuesday, the 16th of 
January, 1877, at 8 p.m., when the monthly ballot for members 
will take place. 











SoutH KrensincTon MuseumM.—Visitors during the week ending 
Dec. 16th:— On Monday, Tuesday, and Saturday, free 
10 a.m. to Fa Museum, 3 mercantile marine. and other 
collections, 1656, On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 am. to 4 p.m., Museum, 1752; mercantile 
marine, and other collections, 389. Total, 13,036. Average of 
corresponding week in former Pe 10,047, Total from the 
opening of the Museum 15,898,977.] 
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RAILWAY MATTERS. 


Tur Great Eastern Railway last week headed the list of all the 

+ London lines in traffic increase, The week’s was no 

Ethan £5024, The aggregate increase in the twenty-three weeks 
was £45,454. : 

Arta meeting of proprietors in Largs, Skelmorlie, and Wemyss 
Bay, held in Glasgow on the 12th inst., it was ved to oppose 
in Parliament the proposed line from bape,» Bay to Largs, anda 
committee of gentlemen was formed to conduct the opposition. 

A BILL promoted by the North British Railway cranny 
contains a novel proposal, The company wish to establish at 
the stations on their lines savings banks for the use of their 
employés, an arrangement which will doubtless be found of 
advantage both to employers and employed. 

A currous matter has just occurred in the Forest of Dean, A 
station-master ran away from his post—Lydbrook station—leaving 
his station unattended, and the result was a complete block of 

mger and goods trains, The wonder was that a grave accident 
fad not occurred. He has very properly been sentenced to one 
month’s hard labour. . 

IN view of the Christmas holidays, the various railway companies 
have, as usual, issued special announcements, intimating the 
facilities they offer--in the shape of fast and late trains, an exten- 
sion of time of return tickets, and, above all, cheap fares—at this 
** festive season” to all who desire to visit the principal places of 
interest on their respective lines, 


A PRELIMINARY inspection of the new auxiliary line of the Great 
‘Western Railway has just been made by the company’s engineer. 
At half-past 11 o’clock on Tuesday a special surveying train, con- 
taining a number of the principal officials, left Paddington and 
proceeded westward from the metropolis, when the new line was 
minutely das far as Southall, and the signalling arrange- 
ments re’ It was decided that a new station should be built 
at West Drayton, that at Southall being nearly completed. The 
question of erecting a new station at Slough was also considered, 
but at present no decision has been come to with respect to this 
junction, It is expected that the auxiliary line from Paddington 
to Southall will be completed and opened by oes og and two 
new lines of rails—up and down—will at once be made by the side 
of the old line from West Drayton to Slough, and it is believed 
that the latter extension will be opened within a year from this 
time. 

Tue chairman of the Bombay, Baroda, and Central India Rail- 
way Company, at the half-yearly general meeting of the proprietors 
held on Tuesday last, alluded to the deplorable smash of the great 
bridge over the Nerbudda river. The occurrence took place in 
September of this year, but as early as the 30th October a low 
level diversion was made, traffic was resumed by rail, and in the 
interim traffic was carried on by boats and steamers. Although 
he had been thirty years in India, it was to him a marvel how the 
work was accomplished and the engineers survived. With regard 
to the bridge itself, there was a legend in India that whoever 
bridged over the river would rule the country; and the Govern- 
ment of India had determined that the company must build such 
a bridge. Accordingly, the matter had been committed to the 
hands of Sir John Hawkshaw, and on receipt of his report the 
shareholders would be summoned. It was hoped, however, that 
the bridge, possibly of dimensions of 240ft. span, and with huge 
cylinders, would, when erected, last for all time. 

Durine the very heavy fog which prevailed at Huntingdon on 
Monday night, the passengers by the down train on the Great 
Northern main line, timed to arrive at Huntingdon at 9.13 p.m., 
were placed in a most perilous ra The train in question was 
about twenty minutes late at Huntingdon, and was being backed 
into a goods siding close to the station to allow the down exp) 
which was then due, to pass. Before the shunting was comple 
the signalman heard the train approaching, and he had just time 
to run down and place fog signals on the metals, and close the 

ints of the siding to allow it to pass. Had the express been a 

‘ew moments earlier there must have been a collision, with fearful 
consequences, The narrow escape created quite a consternation 
‘among the passengers and also the railway officials, The night 
being foggy, the fogmen were called out and placed on duty, and 
the man who was sent to the south distance signal must have 
grossly neglected his duties, as the driver of the express heard no 
detonators until he heard the explosions of those near the signal 
cabin, when he was close upon the train entering the siding. He 
shut off steam, brough+ the train to a standstill, and then backed 
into the station to learn of the extremely narrow escape which 
had been experienced ; he then proceeded on his way to Peter- 
borough, 

THE leading features of the railway system of the United King- 
dom at the end of 1875 are as follows:—A total sum of 
£630,223,494 had been expended on 16,658 miles of railway, of 
which 8898 were laid with two or more lines of rails, and 7760 
were single lines, at a cost of about £37,800 a mile. There were 
12,439 locomotive engines, or abcut one to every mile and a-quarter ; 
and 393,799 vehicles, or about 234 per mile, besides great numbers 
of wagons, of which there is no means of forming an estimate, 
belonging to traders and companies other than railway companies, 
By the running of trains over 209,528,186 miles, £58,982,753 was 
received during the year, of which £32,198,196 was expended in 
working and maintenance, and £26,784,557 remained as net profit ; 
so that 55 per cent. of the gross receipts was expended in earning 
them. There were 506,975,234 Pyare journeys, besides the 
journeys of 597,257 season and periodical ticket-holders; and 
209,069,651 tons of goods and minerals, besides a large number of 
live stock, were conveyed, The average rate of dividend on ordi- 
nary capital was 4°72 per cent., and on the total capital 4°54 per 
cent., including £47,058,945 of capital which received no interest 
or dividend. The average cost of working each train was 36°88 
pence per mile, the average receipt from each train was 67°56 pence 
per mile, and the average net profit from each train was 30°68 
pence per mile. The total cost of working was £1933 per open 
mile, per ag mile was received, and the net profit was 
£1607 per open mile. 

Tue military railway from Berlin to Zossen is used as a school 
of instruction for the “‘railway regiment” which forms part of 
the Prussian army, and by which it was constructed. This line is 
twenty-eight miles long, and upon the same level as the Berlin 
and Dresden Railway, with which it hasa a. and terminates 
in the Forest of Zossen, close to the Polygon of Artillery. We 
learn from the Pall Mall Gazette that there are three stations on 
the line, which, though mainly used for military purposes, is open 
for ordinary traffic when nothing standsin the way, The manage- 
ment of the line is entrusted to the colonel of the regiment, 
another field officer, and two lieutenants, who are, as a matter of 
course, responsible to the commander-in-chief of the army, The 
working of the line is effected by a staff formed out of the eight 
companies which compose tne ‘‘ railway regiment,” and the staff 
is relieved every six months, There are forty-two men employed 
upon the permanent way, under the control of five inspectors, 
the latter of whom are non-commissioned officers. At each station 
there is a station-master, and assistant station-master, who are 
also non-commissioned officers, with more privates under their 
control, The telegraphic service is under the management of an 
officer, assi an insp who holds the rank of sergeant. 
During the first year of working this line six non-commissioned 
officers passed their examination as engine drivers, and six soldiers 
were taken into the service as stokers. There were eight non- 
commissioned officers appointed guards, and sixteen pioneers 
taken as brakesmen. e engine-drivers and stokers are under 
the control of the head engineer, and the other servants under 
that of the general manager. They donot receive any special pay, 
but the non-commissioned officersand men who are absent from 
their garrison beyond a stated time are granted an extra allow- 
ance. In the course of the year 1875 this railway conveyed 41,074 
soldiers from Berlin to the Polygon at Zossen, 








. NOTES AND MEMORANDA. 
ProFEssOR BakFF claims to have discovered a process of oxidi- 
sing iron so as to prevent corrosion under any circumstances. 
A MIXTURE of twenty sodium nitrate with eighty of am- 
monium nitrate dissolved in water, reduces the temperature by 
25 deg. or 26 deg. 


To determine whether beeswax is adulterated with paraffine, heat 
the suspected material to 329 deg. Fah., with sulphuric acid. On 
cooling, the paraffine, if any be present, will rise tothe surface. 

Iron is a dangerous ingredient in fire-brick, When a brick 
containing iron is exposed, even at a low temperature, to 
containing carbon, part of the carbon is deposited near ‘ie lean 
This has often not only caused the brick to lose its cohesion, but may 
even burst it so as to throw down the iron walls of furnaces and the 
linings of flues. 


Ir is usual to detect gas escapes by applying a lighted taper or 
candle to the suspected place of leakage. er mode is as 
follows ; Mix dark soap and water in the proportion of 2 lb. of the 
former to five or seven pints of the latter. The sticky liquid so 
obtained is ready to be applied with a brush to the gas pipe, when, 
if an escape is taking place, bubbles will readily seen on the 
liquid; and the positions of the escape indicated without any 
danger. 

M. TIssaNDIER has been examining various specimens of dust 
contained in atmospheric air, and finds that, in all cases, and 
under all circumstances, they contain minute particles of magnetic 
iron. The same particles are to be found in rain and snow water, 
even in specimens taken from Mont Blanc, at a height of 2712 
metres above the level of the sea. M. Tissandier believes they are 
of cosmical, and not of terrestrial origin, and considers them to be 
remains of meteoric masses, 

ALIZARINE and its congeners, in the presence of alumina and 
oxide of iron, displace the strong acids from their calcareous com- 
binations to form coloured lakes with a double base. To extract 
in dyeing the best part of the colouring matter, it is necessary to 
work in the presence of a soluble calcium salt, In dyeing with 
natural waters with the addition of lime, it is the carbonic acid 
contained in the water, acting as a solvent for the carbonate of 
lime, that is indispensable to the success of the operation, 

DurIn@ discussion in the Viederrheinischer Bezirksverein on the 
reasons for the floating of solid upon molten iron, the following 
were suggested :—‘‘(1) That the motion of the molten mass was 
such as to keep a solid body on thesurface. (2) That some gas as 
CO, or air, formed a layer over the surface of the solid iron in such 
a way as to make it specifically lighter. (3) That the density of 
molten iron has not been as accurately determined as is necessary 
for a perfect understanding of the question.” We may add, how- 
ever, that the densities of molten iron, silver, and copper, have 
been recently experimentally determined, the former by Mallet, 
and the latter by Mr. W. C. Roberts, chemist and metallugist at 
the Mint, and the accounts of the experiments will be found in 
the ‘‘ Proceedings of the Royal Society, 1874 and 1875,” 


A BELIEF in pens een by means of green dresses and green 
wall papers has already been forced upon the public by some toler- 
ably conclusive evidence; but it seems that the mischievous 
ropensities of this colour are far from being yet fully exposed. A 
meg savant, M. Paul Bert, has just published against it, articles 
of impeachment of the gravest character, supported by reports of a 
whole series of startling experiments, If his theory is true, it is 
not enly the arsenic used in producing the colour which does the 
injury, but the actual colour itself; and a mere ray of green light 
is capable of affecting the health of the person exposed to it, apart 
from all aid afforded to it by the smell or presence of arsenic. To 
demonstrate this alleged fact, M. Bert, says the Pall Mall Gazette, 
has submitted several specimens of the sensitive plant to rays of 
different colours thrown upon them through stained glass, and in 
every case those which were treated to the most brilliant 
light withered and died in the shortest time. In those plants 
which were exposed to a red light a peculiar phenomenon was 
observed ; the tips or spikes of the leaves prolonged themselves 
and grew forward in a lean hungry fashion horizontally with the 
branch from which they sprang ; while in a blue light the contrary 
effect was produced, the spikes standing out abruptly and —- 
dicularly from their stem. On one of the plants Teing enclosed in 
a sort of lantern, having red glass on one side and green on the 
other, instead of shrinking away from the poison on their right to 
the roseate antidote on their left, the leaves, as if by a fatal 
fascination, turned with one consent the other way and literally 
looked death in the face, 


Mr. A. GUYARD has arrived at the following conclusions upon the 
formation of aniline black by means of the salts of vanadium, and 
the theories fer the formation of this substance :—(1) Aniline black 
is nothing more than dehydrated emeraldine, (2) A high tempera- 
ture in the oxidation chambers is necessary, not so much to form 
the emeraldine, as to dehydrate it and to transform it into black. 
(3) Emeraldine is dehydrated in the same liquids in which it is 
formed, by heating them. (4) The essential characteristic of 
hydrated aniline black is that it is completely dissolved or destroyed 
by yellow sulphide of ammonium. (5) The essential characteristic 
oF anhydrous emeraldine, or fixed aniline black, is that it is very 
slightly affected by yellow sulphide of ammonium. (6) The blacks 
formed from commerci ilines are formed from emeraldine, 
mauveine, violaniline, and toluidine bronze. (7) By a complete 
oxidation of commercial aniline the aniline is changed into 
emeraldine, the toluidine into the bronze variety, and the mauveine 
and violaniline disappear almost completely. It is possible to 
eenease emeraldine, which is insoluble in acids and alcohols, from 
toluidine bronze, which is soluble in these menstrua. (8) Aniline 
can be determined in commercial oils by utilising this reaction, and 
precipitating it in the form of emeraldine, and determining it in the 
state of aniline black. (9) The black of the aniline type is 
dehydrated emeraldine, but practically there are as many aniline 
blacks as there are mixtures of aniline and its homologues. (10) 
The toluidine liquids of commerce react like mixtures of aniline 
and crystallised toluidine, and give, with potassic chlorate and 
pecwrigs mixtures of emeraldine and toluidine bronze,—American 

AccoRDING to Rule 4 of the New York Produce Exchange, crude 
petroleum is understood to be pure natural oil, neither steamed 
nor treated, and free from water, sediment, or any adulteration, 
and of a gravity of 44 deg. to 48 deg. Baumé. The specific gravity 
of the New York crude oil ranges generally from 0°790 to 0°800, 
corresponding to 48 deg. to 46 deg. of Baumé’s areometer at the 
pore ye pt of 15 deg. C. The coefficient of expansion of the 
crude oil varies from 0°00082 to 0°00086, according to the amount 
of naphtha contained in the oil. These coefficients are in relation 
to the gravity of the crude oil, and for the products of distillation 
the following numbers can be generally adopted with satisfactory 
results:—Under 0°700 gravity at_15 deg. C., 0°00090; above 0°700 
to 0°750 — at 15 deg. C., 0°00085 ; above 0°750 to 0°800 gravity 
at 15 deg. C., 0°00080; above 0°800 gravity at 15 deg. C., 000070. 
The knowledge of these coefficients is important, as it aids in cal- 
culating the empty space which must be allowed in the vessels con- 
taining the oil. ‘Chis space will be V.K.50. V representing the 
volume of the oil, K the coefficient of expansion, and supposing 
that the oil is to be submitted to a change of temperature of 50 deg. 
The composition of the crude oil furnished by distillation is as 
follows: Naphtha, 0°700 specific gravity, 17 per cent.; benzine, 0°730 
specitic gravity, 9 per cent.; burning oil, 0°783 specific gravity, 64 
per cent, ; residuum-— loss, 10 per cent. The specific gravity of the 
crude oil was 0°7982, or 46°5 deg. Baumé. All the above specific 
gravities are corrected for 15 deg. C. Very often the crude oil 
does rot contain so much naphtha, but generally the New York oil 
will furnish: 12 to 15 per cent. naphtha, at 0°700 specific gravity; 
9 to 12 cent. benzine, at 0°730 specific gravity; and about 
per cent, burning oil, at 0°795 specific gravity. 





MISCELLANEA, 


Tuts year the value of petroleum imported was £1,217,521, and 
last year, in the same period, £711,832, 

GREAT progress is being made at the Tay Bridge. The last but 
one of the piers has been safely ay in position, and it is expected 
that the last will be in its place by the end of this week. 

A GERMAN firm, Asbeck, Osthaus, and Co., is manufacturing a 
substance they term steel iron, in five different varieties, so that 
they can jh steel upon iron, iron between two layers of steel, 
steel between two layers of iron, steel core and iron skin, or iron 
core and steel skin. It is made in an iron shell, divided into two 
compartments by an iron plate. Before melting both the steel 
and malleable iron are cleansed from —_ substance which wouid 
impede their welding. In the casting, they are run at the same 
moment into the shell, in such a manner that the separating dia- 
phragm serves to weld the two metals together, which form an 
inseparable mass when cooled. The process is recommended for 
rails, anvils, armour plates, &c. he process is said to have 
been known some time since in France. 

THE value of the steam engines exported from the United King- 
dom in November was £162,702, as compared with £209,773 in 
November, 1875, and £282,408 in November, 1874, and in the 
eleven months ending November 30th this year, £1,817,904, as 
compared with £2,455,695 in November, 1875, and £2,975,114 in 
November, 1874, In these latter totals the steam engines exported 
to Russia figured for £140,893, £321,692, and £327,654 respectively; 
those exported to Italy for £147,036, £165,398, and £182,126 re- 
spectively ; those exported to British India for £235,296, £405,077, 
and £325,696 respectively ; and those exported to Australia for 
£180,810, £216,998, and £265,249 respectively. Our exports of 
steam engines have decreased this year to Germany, but they have 
increased to France, Spain, Egypt, and Brazil. 

An ‘‘electro-pneumatic” compressor was exhibited in New 
York on the 25th ult., at the Delawater Ironworks. It is claimed 
that by means of compressed air it will transmit power for running 
machinery at any distance. Fire engines were placed at a con- 
siderable distance from the works and worked as if by steam. The 
inventors propose laying air mains through the streets, and tap- 

ing them at points where power may be needed for small engines 
or stores or for manufacturing purposes, The experiment was 
pronounced an entire success. Whatever there may be new in an 
‘electro-pneumatic” compressor, there is certainly nothing new 
in the proposal to lay compressed air mains, and so tramsmit power 
for working machinery at any distance, as this was patented in 
England by William Mann, of Brixton, about 1830, as referred to 
in articles on water power in Ireland, which appeared some time 
since in this jo 

Boru Russia and Turkey have for some time past been sending 
large orders for small arms and cartridges to America, A supply 
of Colt’s rifle machinery has been sent to Russia, and is turning 
out large numbers of rifles for the use of the Russian army. The 
number already manufactured in Russia by machinery purchased 
by General Gorloff from Colt’s Rifle Company is estimated at 
3,000,000. Russia has also during the past year imported from 
another American firm 100,000 pistols. There has likewise been 
perfected in America what is now called the Russian idge, 
20,000,000 of which have been made in Bridge Port, Connecticut. 
Cartridge machinery has also been sent from America to Russia, 
and 400,000 cartridges are being manufactured daily at St. Peters- 
burgh and Moscow. The Turkish Government has entered into a 
contract with the Rhode Island Company for the supply of 800,000 
Martini-Henry rifles, of which 250,000 have already been shipped ; 
100,000 more are ready for export, and materials for another 
100,000 are on hand at the works. 

Tue Admiralty have asked for designs for a gun capable of 
piercing 36in. of armour. The preparation for the manufacture of 
this gun, supposing its weight to be not more than 200 tons, will not 
necessitate the extensive outlay in new machinery and plant which 
attended the production of the original 81-ton gun, the various 
appliances then provided having been contrived with a view to 
further requirements. Various alterations, however, will be 
requisite at every process. The coiling furnaces will have to be 
elongated to heat the larger bars, and the coiling power augmented; 
but the principal alteration necessary will be that of the great 
Nasmyth steam hammer, by which the coils are welded into the 
solid mass. The falling mass of the hammer weighs 40 tons, but 
it has by the aid of a a striking force more than sufficient, it 
is considered, for the largest coils of the proposed great gun; but 
space enough has not been allowed between the anvil and the 
hammer head, and the upper part of the structure will probably 
have to be raised through the roof of the forge, 

Art the last meeting of the Metropolitan Board of Works, the 
recommendation of the Parliamentary Committee that the Toll 
Bridges Bill should be introduced into Parliament as a public bill 
was adopted. Mr. Dalton presented the estimates of the money 
required for the operations of the board during the year 1877. The 
net debt amounted, Mr. Dalton said, to £9,172,477, which was not 
so large as it was the previous year, although during the twelve 
months some large works had been carried out. The amount to be 
provided towards the reduction of the debt in the ensuing year 
was £181,920. There would be an increase of expense upon the 
sewerage, the pumping stations, the Thames Embankments, and 
the parks, ens, heaths, and commons, The sum of £464,945 
would have to be raised for the year 1877, and this would necessi- 
tate, upon the present rental of £23,136,819, a rate of 43d. in the 
mae which was about one farthing more than last year’s rate. 

he estimates were approved by the board, and the usual resolu- 
tions were p: 


WE last week gave some account of the results of the German 
census of December, 1875. Behm and Wagner naturally give these 
results in considerable detail; and in the case of Germany and 
other European countries, as well as generally wherever informa- 
tion is to be obtained, they point out any changes that may have 
been made in the boundaries of divisions and subdivisions of the 
surface. Since 1871 the 5 Ser a of Germany has increased by 
1,693,762. There seems to have been a census taken in Norway in 
January of the present year, the details of which have not been 

ublished, though Behm and Wagner give the probable total as 

815,000, an increase of about 12,000 on the estimates for 1875. 
The increase in the case of Great Britain over the estimate 
for 1875 is 352,000. Portugal shows an increase of about 
310,000 since 1871, and if the population of the Azores and 
Madeira be added, it will raise the number in the table by 
378,681. With regard to European Turkey, the estimates given 
by Behm and Wagner are rather more than those published 
some time since in an article in the Z'imes on the population of 
Turkey. The population of Turkey proper is given as 8,500,000; 
Roumania, 4,459,277 ; and Servia, 1,377,068. Behmand Wagner’s 
numbers are mainly founded on Kutschera’s estimate, the differ- 
ence between this and that of Herr Jakschitch being mainly 
caused by a difference of opinion as to the density of populati 
in and around Constantinople, and as to whether any portion of 
the Asiatic side of the Bosphorus should be included. It is clear, 
at all events, that the population of Turkey proper does not much 
exceed millions, a little over one third being Mahomedans, 
The population of the whole of the Turkish Empire in E 
Asia, and Africa is given as 47,660,000, 20,560,000 being claimed 4 
Egypt, Tripoli, and Tunis, and 13,000,000 by Asia. The total 
population of Russia, both in Europe and Asia, is set down as 
86,586,000 being an increase of 900,000 over the estimate for 1875. 
As might he surmised, this increase is mainly in Central Asia, and 
arises from the additions to territory. The area given for the whole 
of the Russian Empire is 8,456,500 square miles, being an increase 
of 26,000 square miles over that of 1875. This increase has 
occurred mainly in Central Asia, where the Russian territory 
re area of about 1,290,000 square miles, with a population of 
, ’ ’ 
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PORTABLE STEAM CRANE. 


MESSRS. BROWN BROTHERS, ENGINEERS, CANNON STREET, LONDON. 
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Some years since Mr. Andrew Brown, of Cannon-street, 


invented and patented a steam crane, in which pressure was | plates of the bogie framing, and there receive the ends of the 


brought to bear directly on a piston with a stroke of some 6ft. | 
The rod of this piston carried two or more sheaves in the cross- | 


The result was that the piston stroke of 6ft. became ennlti- | 
plied into a chain stroke of 12ft. to 24ft., according to the 
number of doubles or bights in the chain. The power was suffi- 
cient, because a large piston was used. Cranes of this kind | 
were used very successfully during the building of Blackfriars | 
Bridge, and from time to time they have undergone improve- 
ments. We illustrate above one of the latest type, constructed | 
by Messrs. Brown Brothers, of Glasgow and Cannon-street. 

From what we have said, no difficulty will be experienced in | 
comprehending its construction and mode of action. The large | 
hoisting cylinder is shown in section in the detail drawing, Fig. 2, 
while Fig. 3 is a detail of the arrangement for swinging the 
crane. In order to place the whole under complete control, a 
very ingenious hydraulic controlling gear is employed, the 
pipes, &c., of which are shown in Fig. 1 between the hoisting 
cylinder and the boiler. The jib is of wrought iron, and | 
the boiler and machinery make a very effective counterbalance. | 
These cranes work steadily, swiftly, and economically, and they | 
are specially applicable to the hoisting at frequent intervals of | 
moderate weights—say a couple of tons—as, for example, in | 
warehouses and quarries. There is no wheel gearing to break, | 
and the arrangements are too simple to readily get out of order. | 








BROAD GAUGE BOGIE CARRIAGES FOR THE 
GREAT WESTERN RAILWAY. 


Tue fine railway which we this week illustrate | 
here, and on page 432, is one of several, designed by Mr. 
Joseph Armstrong, locomotive superintendent of the Great | 
Western Railway. A number of these carriages have been built | 
at the Swindon Works during the present year; several more 
are in course of construction, and those which have been | 
running now for some months have fully realised the expecta- | 
tions of their designer. As will be seen by our engravings, 
they are carried on two four-wheeled bogies, arranged with 
side pivots, t.<.—a pivot at the centre of each side frame of | 
the bogie—this arrangement being adopted in order to check 
the tendency to oscillation which is often found to exist in 
bogies with a single centre pin. Two pairs of springs are 
carried on each bogie, one pair on each side-frame being fastened | 
to the same pivot. At their ends each pair are connected by | 
one pin passing through the two opposite eyes, these pins 
carrying the suspending links by which the carriage is sup- | 
ported, the weight being taken from these suspending links by 

heavy wrought iron hanger bars—seen in the elevation and 


= 


in section on the plan—which pass down between the two side 


eye-bolts carrying the suspending links. 


It will thus be seen that the extent to which’ each bogie can 
head at the top, and round those sheaves ran the bights of the | rotate to accommodate the wheels on a curve, is dependent upon, 
hoisting chain, one end of which was fixed to the crosshead. | and limited by, the range of oscillation admitted by the suspend- 


ing links. This, although not great, is sufficient toallow of the 
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| tendency to sagging will therefore be that most easily prevented, 
| viz., between the supports. 

An important feature in the new design is the raising of the 
central portion of the roof, which gives the carriage a very 
roomy and lofty appearance from the inside. 


| The compartments are 9ft. 6in. in width internally, the height 


at the sides being 7ft. lin., increased in the centre by means of a 
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necessary motion in the bogie, while the carriage travels exceed- 
ingly steady, and with very little oscillation in any way. The 
wheel base of each bogie is 8ft. 3in., the gauge being 7ft., so 
that the necessity for a wheel base greater than the width of 
gauge, upon which we have so often insisted, is here recognised. 
These catriages are supported on their bogies so near the ends of 
their frames, that there is practically no overhang; the only 





raised roof to 8ft. 6in. 


two lamps of an improved pattern. The first-class compart- 
ments have walnut panelling with gilt moulding, and are 


Each compartment is lighted by 


trimmed with blue cloth. They have also spring blinds of a new 
construction, which are considered less likely tu get out of order 
than the description formerly in use. The second-class compart- 
ments have mahogany fittings and are trimmed in blue rep. In 
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DUPLEX DRILLING AND RECESSING MACHINE. 
CONSTRUCTED BY MESSRS. J. AND J, KERSHAW, STORE-STREET WORKS, MANCHESTER. 
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addition to the usual ventilation in the doors, louvre ventilators 
of a special form are placed in the raised portion of the roof, 
thus keeping the carriages thoroughly well ventilated without 
draughts, 

The horn stay, seen underneath the carriage frame inside the 
wheels, is intended to act as a safety guard in case of breakage 
of the journal, or any part of the outside bogie frame. Suffi- 
eient clearance is allowed for the axles to have free play in all 
directions, 

These carriages are specially designed for the broad gauge 
express trains from Paddington to the West of England, and are 
constructed so as to be easily converted to the narrow gauge if 
this should be required. They are giving every satisfaction, and 
are probably equal in stability, steadiness, and comfort to any 
that have hitherto been constructed. 

The pong te are the principal dimensions of the carriages we 
have been enabled to illustrate and describe by the courtesy of 
Mr, J. Armstrong:—Length over buffers, 49ft.; length of body, 
45ft. 6in.; width of body, 10ft. lin. Compartments, inside 
measurement: Four first-class, 7ft. long by 9ft. 6in. wide by 
7ft. lin, high ; two second-class, 6ft. long by 9ft. 6in. wide by 
7ft. lin. high ; one lu, . Framing: Sole bars, wrought iron 
angle plates, 9in, by 3}in. by 4in.; headstock, oak, 12in, by 44in.; 
angle iron back of headstock, 9in. by 3}in- by }in.; angle iron 
stiffeners, 8in. by 3}in. by 4in. Bogie: Wrought iron plates, 8in. 
by }in.; angle irons, 2}in. by 2}in. Wheel base: Total, 38ft. 3in.; 
distance between centres of bogie frames, 30ft.; distance between 
centres of wheels of each bogie, 8ft. 3in. Wheels: 3ft. tin. dia- 
meter, wood centres, Mansell’s tire fastening ; tires, 5in. wide ; 
axles, wrought iron, with casehardened journals; centres of 
journals, 8ft, 10in.; journals, 4in. diameter, 10in. long. Springs: 
Eight bearing, laminated steel, 6ft. centres, each spring ten 
plates din, wide, nine 4in. thick, and one gin. thick ; two buffing 
and drag springs, laminated steel, 6ft. long, each spring nineteen 
plates 3in, wide, eighteen jin. thick, and one }in. thick. Passen- 

carried: First-class, four compartments eight each, thirty- 
two ; second-class, two compartments ten each, twenty; for 
short journeys four more second-class passengers can be carried, 
ae a total of fifty-six. Weight: Total, 18 tons 10 cwt., 
empty, 


DUPLEX DRILLING AND RECESSING 
MACHINE. 








Ws illustrate above a machine made by Messrs. J.and J. Kershaw, 
of Manchester, by which two rails or fish-plates can be drilled 
and the holes elongated to the required length at once, thereby 
effecting a great saving of time and preserving the nature of the 
iron or steel around the holes intact. These machines are also 
made for drilling and recessing four holes in two rails or fish- 

tes at the same time, and there are now several of them at work 

here and on the Continent. 

The drill-head is stationary, and the table has a reciprocating 
motion obtained by elliptical wheels which give a uniform tra- 
versing motion at each end of the slot; it also has a self-acting 
vertical feed motion, which is put on at each end of the slot, 
and the spindles are adjustable from 3fin. to 7in. a and 
will cut slots up to 7hin. long. i 
drilling it can be used as an ordi drillin, 
cut Mie id gee on by hand or self-acting feod motion. The table 
is provided with T grooves for cramping the rails or other 





objects, and is dishedJat ends for receiving the oil or soap water, 
thereby keeping the slides free from cuttings, &c. 

We do not need to give any further details, as a brief refer- 
ence to the illustration will be sufficient to supply any further 
information. 


PROPOSITIONS ON THE DIRECT MOTION 
STEAM VESSELS* 
By Mr. RoBERT MANSEL. 

Ir will be seen each member is divisible by V, and on substitut- 


ing for n, its value nee, we have 


(@+¥) VL 1 as 
v.10 = TT me a’ tt? f), 
which is the corrected form of the following equation, advanced 
about eighteen months ago, and published in the transactions of 
the Institution of Engineers and Shipbuilders in Scotland. 
dg 
H  (P+rp—5). 
LYM 
The changes introduced are: in the first member, for V write 


(@+y)V p 
signifying the number 


10 , this exponential quanti: 
whose logarithm is (e+ 71) V, exp le also in the notation 


log.—? (6 + 7) V; in the second member, for the quantity 


representing the resisting elements of the hull and co-efficients, write 
3 in the expression (P + + p—5) for the effective piston 


1 
207'4 m, 
pressures, write the gael value fin place of the approximate 
value 5; also, multiply H by the current co-efficient a 

For simplicity, it is better to continue the use of the expression 
L¥ M, which was stated to be an approximation founded on 
Poncelet’s views of the nature of fluid seaainen, as easier derived 
and more le than the value of m,. A correction for 
absolute size is necessary, <a this is applied, in the simplest 
way, by supposing the quantity Li/ M raised to the ith power. 
Constants and co-efficients being also all involved in one quantity 
C, the formula would now stand— 








OF 


vi=0 





(Ly 
Such formulas wn ee toe i unworkable without the aid of 
logarithms ; hence, the logarithms of both members, we can 
arrange the terms 


thus :— joes 
Log. (P +r —f) = log. V+ (B+) V + log.-f eV M) H. 
: 3 


If we omit consideration of the quantity “, the fractional part 
of the last term is obviously made up of elements of construction 


d* 8 
vw (et?) ee: a (P+rp—f). 
% 


which in cular case, when calculated out, are reduced 
to a mere ent for the vessel ; and, on referring 
to page ._, it will be seen, if the last term, as we are perfectly 


warranted in so doing, be represented by a quantity of the form 
log. 2, we have arrived at an equation identical with the state- 
°o 


Ls uel to paper read in Mechanical Section British Association, 
ine Glasgow Meeting, 1876. {See Tux Enauvzer, page 289.] 








ment of Proposition IV., which, advanced as an experimental 
deduction, in this way, is shown to be the fundamental relation of 
the elements of the direct motion of a steam vessel, 

We can corroborate this by showing that strict mathematical 
reasoning enables us to deduce the other propositions from an 
equation of this form. 

It is therefore affirmed, within the limits of speed for which a 
vessel is adapted, the theory of its direct motion is defined and 
limited by an equation of the general form, 


Log. (P + rp —f) = log. V+ (6 +7) V + log. + 


A revised summary of definitions of its elements being as follows : 
(P + 7 p) is the sum of the mean di piston pressures, vie 
as one quantity; f a constant defect from the foregoing, made up 
of Morin’s constant of moving friction, modified by external 
influences of wind and weather, which, following a similar law to 
moving friction, is necessarily found associated therewith; V the 
corresponding speed of the vessel in nautical miles hour; Ba 
very small quantity, either positive or negative, which, as a co- 
efficient of the speed, modifies the logarithm of the number of the 
revolutions of the eee for mile of the said speed; 
another small quantity, greater than the last and essentially posi- 
tive, the value seems to lie between 045 and ‘090, and it represents 
a co-efficient of variation, with the speed, of one of the factors into 
which the logarithm of the resistance may be divided, the other 


factor being the term log. V;* log. m is a constant quantity for 
oO 


the same vessel tried under the same circumstances; it is, how- 
ever, extremely complicated when these lines are varied, or when we 
compare different vessels, since, after calculation of the construc- 
tion constant quantities, we will have © ond ¢ variable according 
to the form of the vessel, the propeller, and external circumstances. 
Proposition V.—Problem.—An equation being given, of the form 
Log. P +rp—f) = log. V+ (8 +) V + log. od also, the 


° 

values of (P +7) for two different given values of V, to 

determine (1) the explicit value of f, and (2) the law of varia- 

tion of the quantity (P + rp). 
Let the respective particular values of V and (P + rp) be denoted 
by suffix numbers 1 and 2 (Fig. 1.), draw a straight line through 
OX as axis, and at the points V,, Vs, corresponding to the given 
speeds, lay off, upwards, ordinates of the values log. (P,; +77), 
log. (Ps + 7 p2). e former being the smaller, a straight line AB 
drawn through them to the ordinate through the origin will inter- 
cept a definite line OA, less than log. (P} +7p,). Again, at the 

ints Vi, V2, draw, downward, ordinates of the values log. Vi, 
Va; through the o1 on the upper side, draw OR, a straight 
line, making the angle whose tangent is (8 +- 7) with the axis; and, 
parallel to it, another straight line GH, at the ordinate distance 


OG, equal to log. *°. 


oO 

Take another point V intermediate to V,, Vo, draw its sane. 
dicular and mark off log. V below the axis, and L, the point where 
it meets the line AB. en, by proportion, the relation which the 
lines V; K, V2 H bear to log. (P; +7 )), log. (P2+ 7p) must be 
the same as VJ to VL and OG to OA, that is to say, VI. must be 
eq'al to log. (P + 7p), and OA the value of this quanti 3 
origia. Again, from the point log. V, below the axis, to the point ~ 
J, by construction, being the sum of the quantities log. V, (@+7) V, 


and log. 7 is obviously the value of log. (P + rp —/f), and 
o 





*In the graphical analysis, as shown, f and y take the form of the 
sana ne Ten nctination t0'tae ute of tee vordtlon, Title and afin. 
tive pressure lines C D and G H respectively. 
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henee the part VJ is equal to the quantity log. P+ *P—S, Now, 
proceeding towards the in, it will be seen VJ would - 
ere ican ands ot the’ ecigin, where vis cont tana 
does not vanish, but has the definite value 
OG = log. "o = log. P="P—S = tog, (RAO —S) 

° 





the f . ; 
Won, thie leek value is impossible unless the numerator be also 


zero, and the fraction of the form 2, the smallest value of 


the numerator, positive or negative, divided by zero would give an 
infinite quotient, which is absurd, log. -1 AO—f must theref 




















Trial Data. 

Element. ee a oe 
sat sat mts faa aa | "Se Sth 
Revolutions of propeller | at gh Papas | 16512 P7856 | 180 
Unit piston pressures Ib. {] 7020742 ["i-gorr | rosin | 1-7387 | 1-865 
Effective piston pressure } poniny Mi treo | 1ases [100 sie 





Measurements on Diagram. 





equal zero, and the number whose logarithm is AO is none other 


pers yoy ba of f. (2) It having been shown that the 
point L of the line VL is, necessarily, in the straight line AB, of 


which the ordinate at the origin has been shown to have the value 

log. f, if the tangent of inclination of the line AB, to the axis, be 

eg by a, by the first principles of co-ordinate geometry, we 
ve 5 


Log. (P + rp) = a V + log. 3 or, again, (P +rp)=f.10 eV, 

which is the required law of the quantity (P + rp). 

Proposition VI.—Problem.—Given the number of revolutions 
per minute of the propeller for two given speeds of the vessel, 
to determine the law of revolution. 

As in the proceeding problem, denote the particular values of V 
and N by suffixes (Fig. 2), draw a ight line OX, as axis, and at 
the points Vi, V2, draw perpendic ; on the under side 
of the axis, mark off the values of log. Vi, log. Vo, and 
from the lower end of these measure upwards the values of 
log. Ni, log. Ne ; through which, draw the straight line CD meet- 
ing the ordinate through the origin, the intercepted part OC 
a log. mo. Also, draw CE, a straight line parallel to the 
axis OX. 


Take another point V intermediate to Vi, Ve, draw its perpen- | 


dicular, mark off the value of log. V, below the axis, and L, the 
point where it meets the line CD. Then, the ratio of the 
ordinates from the axis to the line CD, to the part above the line 
CE, is obviously constant and equal to the line CO, by definition 
equal to log. m, to these equals add the part above the line 


























Ordinate at origin. | ott 


f 








Pressure Vine AB... . Log. S=|OA = a 0755 
Revolution ,, CD.. .. ..| 5, % =|OC = 714) B |— °0020 
Power oo Ma od. » Bo= |EC = 1228a+ 8) 0735 
Effective pres. ,, GH .. .. » b& = (0G = 625) 0494 





Calculated Values of 

















d2s Hn d2s “nm 

eee .e=lg, —— Log. san = 

21010 ing-omhs. 5 8 010 

| d2s 

Log. d?., $°3442 | Log. no “7140 21010 |—1-6238 
eek oe ee 13494 | 4, mo “7140 
21010 ..| 4°3224 | °° iors! 20056 | 7” o@ +1016 
|-1-6288 | +0508 | +2362 





The explanation of this tabular form for the given vessel “ A” 
is briefly as follows :— 

(1) Elements of construction, the notation bols, actual 
values and logarithms of these values are noted. (2) Trial data; 
values of speed, propeller revolutions per minute, and mean 
diagram pressures, actually observed, are noted, beneath each of 
which is written the logarithmic value. The piston pressure, or 


© L0G, 100. 
Oo 








































































CE: the sum, in respect to the points Vi, Ve, is the value of the 
ratio log. X,, log. we generally, log. 7 and at the origin is 


1 
equal to log. no. Now, if 6 be the tangent of the angle which the 
line CD makes with the axis, the parts above CE are obviously 


PVi, BY, Ge, hence, generally, we have log. R= BV + log. mo, 
and the whole line log. N = log. V + BV + log. m; conse- 


quently, N = no V.10 BY, the required law of the revolution. 

Propositions I. and IL. are only the statement, from experiment, 
of the logarithmic values of the quantities thus demonstrated, 
Proposition III. was shown to be a mere corollary from these. 
Thus, the pressure upon the unit pistons being (P +7 p)Ib., and 
the space described by the pistons in one minute N feet, the power 
developed in this time is (P + rp) N foot-pounds. Now, the high- 
pressure piston an@ stroke, in a given vessel, is d inches and s feet 
respectively, end the unit of power 33,000 foot-pounds, the power E 
in indicated horses is consequently, E=(P + 7 p)N nae Sub- 
stituting the values of (P 4- rp) and N by propositions V. and VI. 


gives 
aV BV (a +8)V 2 
— r d*3_w a's, 
E=f.10 xn, V.10 x 21,0107 v10 No 21,010 ° 
or, taking the logarithm of both numbers, 
Log. E= log. V + (@ + 8) V + log. fn, + log. d*s 


21,010" 
which is the same result as that obtained by Proposition III. 
Proposition IV. having been adopted as the basis of this theory 
of the direct motion of steam vessels, is proved by implication, 
and requires none other. As a practical illustration to the many 
who are unable to follow the mathematical exposition of the 
mechanical principles involved, I propose to give the numerical 
data for the construction of—Fig. 3—the diagram of the large 
screw steam vessel “‘A,” built by Messrs. Denny, Dumbarton. 
The trial data, communicated to me by Mr. Wm. Denny, corrobo- 
rates in an entirely satisfactory manner the theory thus enun- 
ciated. This is seen by the nearly perfect manner in which the 
observation values fall upon the respective lines of the diagram. 
Progressive Speed Trials of S. S. “* A.” 





___________s Elements of Construction. Logs do. 
High pressure) diameter .. nehes,' d | 47-0 | 21-6721 
Cylinder stroke feet, s | 40 | 6020 
Propelier.. .. pitch » | H}| 220 | 19424 
Ship's water line length a0 (os » | L | 8680 | 2°5658 

» immerged midarea ., ~ square feet M | 5250 | 2°7200 

- Moan girth os ue as as feet, | G | 63°63 | 1°7294 


f 
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(P + rp) line, being laid down, OA the ordinate at the origin is 


| measured, giving the value of log. f; hence, f is known, which 


being subtracted from each of the trial piston pressures, we have 


| the value of the effective piston pressure ; completing the trial 


data, and enabling us to lay down the GH line. (3) By measure- 


| ment, the ordinates at the origin and tangents of inclination of the 


various lines are determined. These latter are effected by measur- 
ing the ordinates of the respective lines on the ten-mile ordinate, 


| from which the ordinates at the origin being subtracted, the differ- 





| 
| 
| 
| 
| 
{ 


| 


| 
1 


| good series of contributions for their next session. 


ences divided by ten are the values of the respective tangents, (4) By 
calculation as shown, or, in the case of the two last, more simply 
by direct measurement, we find the value of the ordinate distance 
between the piston pressure and gross power lines, the value of 
log. c and the ordinate distance between the effective pressure and 
resistance lines. (5) By Propositions I., II., III., page 3; Propo- 
sition IV., page 6, and the value of the effective power Ev, page 7, 
we have the following set of equations for the vessel “A,” giving 





the explicit value of the first ber for an d value of Vin 
the second :— 

(1) Log. (P+ rp) 0755 V+ ‘390 

(2) Log. N +7 = log. vismevi ne 

cs Log. E = log. V + 0735 V + 1228 

4) Log. (P + rp — 7°76) = log. V + ‘0470 V 089 

(5) Log. Er =2log. V+ 0470 V+ 325 

(6) Log. C 


= log. “4 log. (L yy tH _. 
0g. = + log. ( VM) og = TO 


The last equation (6) gives the particular value of ©, the co- 
efficient for general comparison with other vessels; the derivation 
of this, from the last term of (4), will be obvious on referring to 
the last term of the equation at the foot of page 9. 








INSTITUTION OF NAVAL ARCHITECTS. 

Tue following circular has just been issued by the Institution of 
Naval Architects :—The council of the Institution of Naval Archi- 
tects have had under consideration the question of providing a 
They have 
| accordingly prepared a list of subjects, which they desire to submit 
| to the members and associates of the institution, and others 
| interested in shipbuilding, as questions on which they will be glad 

to receive communications for the annual general meeting in 
| March 22nd, 23rd, and 24th, 1877. To prevent disappointment, it 


——— | is requested that all such communications may be forwarded to the 


| secretary of the institution not later than the 17th February, 1877 ; 
| the council cannot otherwise undertake to find a place for them in 
their programme of proceedings. It would be well that 
gentlemen proposing to read such papers should announce their 
intention to the secretary as soon after i as may be, in 





order that he may be able to make suitable preparations for the 
meeting. In naming these subjects, it is by no means the intention 
of the council to restrict gentlemen desirous of reading papers on 
other matters, nor is it intended that the list should be an 
exhaustive one. The il would receive wi! ial satisfac- 
tion papers containing the results of and carefully recorded 
experience, and suggest pa (1) On the construction and arma- 
ment of ships of war. ( effect on naval construction of 
oes, or other modes of submarine attack. (3) On the life 
cost of maintenance of merchant steamships. 
tion of the hulls and cargoes of ships from the effect of 
water, condensation, and other causes of internal 
decay and corrosion. (5) On the disposition and construction of 
b and on their attachment to the sides of iron shi; 
} On the masting of ships, and on iron and steel masts and yar 
7) On the ventilation of ships by natural and forced draughts, 
with details of any system in actual operation. (8) On the fouling 
of ships’ bottoms and its prevention. (9) On machines for the 
pees yee. Hi labour in the construction of ships, (10) On the 
use of machinery for economising labour on board ship, whether 
merchant ships or ships of war, and whether for loading or 
manceuvring. (11) On telegraphic or other communication of 
orders on board ship. (12 the construction of slips and 
launching ways, and on the launching of large ships. (13) On the 
present state of knowledge of the strength of materials as ones 
to shipbuilding, with especial reference to the use of steel. (14) On 
methods for the proper strengthening of ships of extreme propor- 
tions, and on the precautions necessary to ensure their safety at 
sea; also on the lengthening of ships. (15) On the straining 
effects of engines of high power on the structures of ships, and the 
arrangements necessary to obviate them. (16) On legislative 
interference with the construction, stowage, and equipment of 
ships. (17) The design, construction, and measurement of yachts. 
(18) On floating structures other than ships—such as docks 
lighters, pontoons, and so forth. (19) On ships for speci 
purposes—such as light ships, telegraph ships, cattle and special 
passenger ships, and others. (20) Actual measurements or records 
of sea-waves; their height, length, periodic time, and speed of 
advance, or their profiles, (21) On the results of the best modern 
practice in ocean steam navigation, with reference to the latest 
modern improvements—such as surface condensation, super- 
heating, compound engines, and the like; also the value of each 
of these taken separately, and especially the results of any actual 
experiments to test this point. (22) On the friction developed in 
marine steam engines of different forms, and on the difference 
between the gross indicated horse-power developed in the cylinder 
and the net effective horse-power available for the propulsion of 
the ship after working the air pump, slide valves, and other 
moving parts of the engines. (23) On economy of fuel in marine 
engines, with detailed results. (24) On methods for starting, 
stopping, and reversing marine steam engines of high power. 
(25) On marine boilers; their form, rate of combustion, and the 
proportion of their various parts, 6) Information as to the 
alleged rapid deterioration of marine boilers supplied with water 
from surface condensers and the remedies for the same. (27) Exact 
information—either experimental or theoretical—on the efficiency 
of propellers, (28) On any novelties in the construction, equip- 
ment, or fitting of ships. (29) On any novelties in the construc- 
tion, arrangement, or details of marine engines and propellers, 











THE JOHN BULL LOCOMOTIVE AT THE 


CENTENNIAL. 


THE page 425 engraving represents a curious old relic of early 
mailgeniin zg in this comer which attracted considerable attention 
during its exhibition at the Centennial. Itis the locomotive John 
Bull, built by George and Robert Stephenson, at Newcastle-on- 
Tyne, England, for the Camden and Amboy Transportation Com- 
pany, and shipped to Philadelphia in 1831. From Philadelphia 
the machine was carried in a sloop to Bordentown, N.J., and, being 
packed in wagons, was hauled out to the only piece of permanent 
track of the Camden and Amboy Company then completed, a line 
about three-quarters of a mile inlengi and situated about one mile 
from Bordentown. The machinery was put together on the track, 
and a tender was constructed from a whisky hogshead placed on a 
small platform car which had been used by the contractor in build- 
ing the road. The connection between the pump of the locomotive 
and the tank was made by means of a leather hose fitted up by a 
Bordentown shoemaker. Steam was first raised in the boiler on 
September 15th, 1831, and after several trial trips the first public 
exhibition took place on November 12th. R. L. Stevens acted as 
conductor and general director, and the entire New Jersey legisla- 
ture were present as witnesses. The John Bull remained in 
Bordentown until 1833, and was occasionally used elsewhere until 
as late as 1866. The cylinders are 9in. by 20in., and driving wheels 
4ft. 6in. in diameter, with hubs of cast and tires of wrought 
iron. The entire weight of the locomotive is 10 tons. With the 
old machine was exhibited a portion of the original track above 
mentioned. The rails were rolled in England, and were supported 
on stone blocks prepared at great expense, wooden ties not being 
d d safe.—Scientific American. 











Tue Socrety or Arts MeMoRIAL.—We understand that signa- 
tures, in very large number and of influential character, have been 
attached to the memorial which the Society of Arts are about to 
present to the Lord Chancellor for a change in the administration 
of our patent law. 

DIARIES FOR 1877.—We have received a number of diaries from 
the different publishers of day books of this class. From Messrs, 
Letts we have the large folio rough or scribbling diary, No. 39, and 
a quarto rough diary, No. 34, both interleaved with blotting paper, 
and containing space for alternately four and three days per page. 
We have also the cloth-bound 8vo. diary No. 10, which contains 
space for three days to a page, and 144 closely printed pages of 
general useful information. Ail these, as well as the tablet and 
pocket diaries and card-case almanacks, are well printed, and on 
excellent paper. Messrs. Partridge and Cooper send octavo 
scribbling and cloth-bound diaries, and a folio scribbling diary, all 
of which support the favourable opinion we expressed of them last 
year. A great deal of useful information on railways, traffic 
returns, managing officers, &c., iscontained in Messrs. McCorquodale 
and Co.’s “‘ Railway Diary and Official Directory.” Pettit’s ‘‘ half- 
year” pocket diary and conden book, in loose leather cover, is 
useful to engineers, surveyors, and others. The ‘‘ Furniture 
Gazette Diary and Almanack for 1877” is the first edition of a 
thick quarto diary well got up and devoted principally in the 
general information accompanying the blank paper to the furniture 
trade. The various diaries and almanacks exhibit increased atten- 
tion on the part of their publishers. 

Poncn’s Pocket Book has an amusing story entitled ‘The 
Modern Munchausen,” in which we read, ‘* My friend the general 
was beside himself with grief and annoyance, because the shot he 
had just discharged from his 2000-ton gun was without a fuse,” 
** Quick as thought I snatched up a fuse, put on my thick travelli 
coat, and arpa up my photographic camera, Then taking a g 
leap I landed upon the shell before it had time to travel any con- 
siderable distance. I had a delightful journey and enjoyed the 
fresh air amazingly. When I was within a dozen miles or so of 
the fortress—the shell’s destination—I thought it wise to fix the 
fuse, and then as we approached yet nearer the fated wall, I 
lighted the composition, and gently slipped tothe ground.” ‘‘The 
shell made some impression upon the fortress, but not much. It 
has been reported, I regret to say, that the shot did considerable 
damage, but this is incorrect. Besides pounding to atoms 200 
yards of masonry, annihilating 16,000 men, and razing to the 
ground four churches, five hospitals, three estates—thickly covered 
with semi-detached villas—and a toy shop, it was all but harmless, 
Exaggeration is always a mistake, but it is more especially a-mis- 
take when it finds a place in the letters of special correspondents,” 
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LETTERS TO THE EDITOR. - 
We do not hold ourselves the opini our 
(We our: aa opinions 0, 





STONE SAWING MACHINERY. ' at sail 

Srr,—May I ask you to grant me the favour o! ig 
some space in your valuable paper for the following final state- 
a reply to Mr, Darby’s remarks :— 

If Mr. Darby were to set his machine on wheels, mses, wg a 
crab on the top for a purposes, he would thereby render his 
machine more complicated and dearer. To avoid misunderstand- 
ing, I assume the vn strains on the saws as follows :—The saw 
being only the bearer and guide of the grit, which enters its pores, 
Iassume that the pressure which acts against it is the crushing 
power of stone ; this being about 5000 lb. to the ES sa inch, the 
sectional area of the saw being 5in. x jin. = 0°625in., this pres- 
sure will be 3129 lb. Assuming, in accordance with Mr. Darby’s 
statement, the travel of the saw to be lft. 4in., the momentum of 
strain will be 3129 x 1°33 = 4156°25 foot-pounds, The other com- 
ponent momentum of working strain will act on the saws by 
tightening them, and supposing the hammer used to drive in the 
wedge to weigh 15 lb., and to be swung through an are equal to 
: of the circumference of 5ft. diameter, corresponding to the 

ength of arm and handle, we have speed of hammer 

= 29s = 2 x 32166 x 3925 = 158i. 
Therefore work done = 15 lb. x 15°80ft. = 237 foot-pounds. 
Assuming the pressure put on the hammer by the man to be 35 lb. 
further, the acquired velocity of the hammer will be : velocity of 
gravity and distance traversed, 15°8ft. + 3°925 = 19°725ft. Thus, 
work done, 35lb. x 19°729 = 690'375 foot pounds. Therefore, 
—— momentum will be 237 + 690°375 foot-pounds = 
927°395 foot-pounds, thus: working strain on saw by tightening, 
= 927°395; working strain on saw through Br ness of grit, 
= 4156°250; total working strain, 5083°629 foot-pounds, or 
ae = 1295°44 lb. Therefore, not enough, as Mr. Darby 
states, to produce a strain in the saws through tightening even with 
double screws, so as to breakthem. My lifting arrangement seems 
to be as simple, practical, and cheap as the arrangement with crabs. 
H. ConraDl. 

6, Westminster-chambers, Victoria-street, 8, W., 

December 12th. 
A NEW FORM OF HEATING APPARATUS, 

Sir,—I have been much struck by the design of the apparatus 
for warming buildings by radiated heat illustrated by you at page 
375 of your number for lst December. 

It appears to consist of an upright boiler, which forms the chief 
radiator, and an apparatus for feeding the boiler and forcing the 
draught, by means of an intermittent steam blast, the frequency 
and intensity of which can be ted by a governor similar to 
that of a steam engine. The cylinder, which is made somewhat 
larger than is necessary for the fulfilment of the above functions, 
in order'to present greater radiating surface, is continually supplied 
with high-pressure steam from the boiler, and being purposely cast 
with as many projections and prominent corners as possible, is 
a suited for giving off the heat contained in the steam 
passing through it; and, besides all this, being connected to a small 
crank-shaft for working the feed-pumps, it can even be employed 
to — off power from the fly-wheel for any purpose where an 

inary steam engine can be applied. 

To the _ of an engineer, the method of attaching the crank- 
shaft brackets to the boiler, vid the base plate, will at once 
commend itself as a bold and original departure from the beaten 
track. Altogether it will be seen ‘hat Messrs. Jones have succeeded 
in producing « valuable and efficient heat generator and distributor, 
while the strikingly graceful design of the whole machine is calcu- 
lated to restore to Mr. Ruskin that love for his own species which 
was so rudely destroyed some time ago by the capitals of our rail- 
way station columns. I have thus paid my humble tribute to the 
useful as combined with the beautiful. 

Gothenburg, Sweden, December 8th. 
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THE EXPANSION OF STEAM. 

S1z,—Tre Enainzer of the 13th October has only just 
reached me, otherwise I would have replied tothe remarks made 
by Mr. Beaumont at the end of his letter before, There is no 
doubt that the calculations he now gives are correct; had his 
original figures been identical with these I should not have 
questioned them. It now = he was considering absolute 
ar pene. and compressing “‘ adiabetically.” The context certainly 
ed me to infer that he was dealing with super-pressures, and conse- 
quently, from the figures he gave, he must have been compressing 
pamerocone As regards my own meaning, about which he ex- 
presses a doubt, I used the word super-pressure throughout, in 
order to avoid a possibility of misunderstanding. I should be glad 
to learn that the eo 0°43, which he takes as the specific heat of 
air, can also be explained. A difference of nearly three to one ina 
dimension upon loss of heat must very materially affect the argu- 


ment, ALTER WEST. 
Bombay, 23rd Nov. 





PHOSPHOR BRONZE. 

Sir,—The readers of your paper have frequently seen notices of 
the wonderful durability of phosphor bronze as compared with 
other alloys, Having had no practical experience of its use, and 
thinking that only half the question has been stated by its advo- 
cates, I wish to make a — which, if adopted by those who 
may be able to do so, would throw some light on the subject, and 
enable those in want of a good material for bearings to judge for 
themselves instead of taking the opinions of others. We have 
been told of shaft bearings which never wore more than to become 
beautifully polished, and a worm which has lasted very many 
times longer than one of another alloy. This is very good so far 
as it goes, but I may call it all couleur de rose till we are further 
informed. Will the makers or users furnish your readers with 
a — white light on the subject, and let them judge for them- 
selves, 

It is possible that the worm in question may belong to a Rams- 
bottom rope crane, and have to run at great speed with little 
pressure, or it may be the very reverse, as in a bar cutting machine, 
where the speed is slow but the pressure great. In either case 
there must be a worm wheel to be driven, and that worm wheel 
wiil in all probability cost in any case double what the worm does; 
for in the case of quick speed it must be cut because of the speed, 
and in the other because of the pressure and because the wheel is 
usually of wrought iron, costing very many times the value of the 
worm. 

If, then, phosphor bronze works without wear, does the costly 
wheel suffer instead, does the eccentric wear instead of the strap, 
and the shaft instead of the step? This is a point on which we 
can only be informed in one of two ways—either by a trial of the 
material or by hearing the results of trials made by others. Most 
would, doubtless, prefer the latter, and would lad to have 
accurate statistics, showing not only the wear of the phosphor 
bronze, but also of the surface in contact with it. 

I hope that someone who has used this alloy, seeing this in 
your paper may oblige your readers, 

A, H. Leake, —_ Eng. 


Norwich Board of Health, Surveyor’s Office, Dec, 
PATENT SPECIFICATIONS. 
Siz,—With reference to your notice of the remarks made by the 
Master of the Rolls as to the recent change in the of 


reduced drawings would not be clear, in those cases where 
clearness was most needed, and I should have endeavoured to give 
effect to my objection had I not happened to be away when the 
meeting of the committee was held at which the subject was dis- 
Indeed, the notice given was unavoidably so short that it 
did not come into my hands until after the meeting. 
London, W.C., December 15th. Ww. YD WISE. 





PRELIMINARY EXAMINATION OF PATENTS, ® i 

S1r,—Has in former letters, drawn attention to the 
amount of sficlal obstruction to valuable patents that walt be 
involved in the adoption of such a system as that contained in the 
Lord Chancellor’s bill, I propose at present to offer a few remarks 
on the a err to which I adverted in my first letter, viz., 
“ That the existing system, if amended in detail, would answer in 

ractice better than any substitute for it hitherto proposed.” What 

mean by the existing system, is that of granting patents without 
preliminary examination and rejection on the ground of want of 
pee or utility, and so granting them on a provisional specification 
officially examined only as to its definiteness and intelligibility. It 
is clear that this system requires for its intelligent and effective 
administration persons in the Patent-oftice who understand inven- 
tions sufficiently to enable them to enforce clearness and definite- 
ness of statements in provisional specifications, and tocheck vagueness 
and ambiguity therein. The recent case of Stones v. Todd, before the 
Master of the Rolls, on which you have commented, will afford an 
illustration of this point. In that case it was decided that any 
part of a provisional specification that is abandoned by an inven- 
tor, when he comes to specify his invention fully is treated by 
him as useless, and is, therefore, no publicationof any invention. 
It was also held that a provisional specification unaccompanied by 
a final specification would be considered by any one to have 
* nothing of worth in it.” This is putting the case as analogous to 
that of experiment, the abandonment of which nullifies publica- 
tion in the sense of interference with a subsequent claim to 
novelty. 

It is a very common practice to insert in provisional specifica- 
tions loose and ambiguous language as to the yeaa applicability 
of inventions, beyond the uses, expressed with comparative clear- 
ness, which form the object of such inventions. e design is to 
employ this indefinite language as a kind of net, in which some 
future invention may be enclosed. In many cases it is eventuall 
found advisable to avoid encumbering the final document with 
these misty suggestions, and they are accordingly omitted as use- 
less, if not positively damaging, and in such cases they bear out 
the view taken by the Master of the Rolls. But in other cases the 
vague language is imported into the final specification, and then 
it acquires a quasi importance not properly belonging to it. The 
existence of this kind of lan e in specifications often causes 
much waste of time in courts of law, and introduces great and 
unnecessary conplications into the proceedi Now a good and 
effective administration of patents would include a systematic 
excision of such objectionable language from provisional specifica- 
tions, —s being allowed in these documents beyond clear 
statements, showing plainly, in each instance, the object proposed 
and the means of attaining it, not in detail, but in essential 
character, 

Assuming this to be a reasonable standard of practice, it seems 
to raise a question as to the possibility of its being adequately 
reached by the existing system of referring all provisional specifica- 
tions to the two law officers for the time being, who may or may 
not have any aptitude for such special work, and who have many 
em duties to discharge in addition to the often very onerous 

bours of private practice at the bar. ‘The frequent changes of 
office also produce much inconvenience, and detract from the 
efficiency of this part of the work. Another serious inconvenience 
due to the same cause is the inadequate provision for hearing and 
settling questions of opposition in pa +n like a satisfactory 
manner. These considerations lead me to allude to the recent 
action of the Council of the Society of Arts, in presenting a memorial 
to the Lord Chancellor, praying him to defer future legislation in 
the matter of patents until the experiment had been fairly tried 
of working the existing system, under the supervision of a per- 
manent commissioner or commissioners, smestally appointed, duly 
paid, and responsible for the work of the office. 

I presume the intention here is not to suggest any alteration in 
the working of the system, otherwise than as regards the due regu- 
lation and control of specitications, contested applications, &c., for 
I never have heard any complaint of the poe work of the office, 
and in many respects the studi attention of the staff to the 
convenience of the public is entitled to frank acknowledgment. 
Assuming, then, that the suggestion is to introduce into the Patent- 
office a person or persons specially qualified to deal with specifica- 
tions in an effective manner, I assent to it, provided due security 
is taken to guard, in the a against the dangers that 
might result from scientific dogmatism. 

WILLIAM SPENCE, Assoc. Inst. C.E, 








GUN COTTON, 

Srr,—As a constant reader of your paper I have not failed to 
observe the interesting article in your issue of the 24th ult., upon 
the Eastbourne experiments, especially so far as it relates to the 
firing of some shells ome cotton powder. I have also seen 
the letter in your paper of the 1st inst. describing the merits of 
this explosive. It is not my intention to follow your correspondent 
in his arguments upon “‘the dynamical strength of cotton powder 
computed from thermo-chemical theories compared with that of 
gun-cotton, &c.,” as I think a more practical and satisfactory 
solution could be arrived at by firing a few charges of each in com- 
petition. How any advantage can accrue to the consumer from 
the selection of nitrate of a as the oxidising agent, it is diffi- 
cult to understand, it being the lowest in available oxygen of the 
practicable nitrates, and its large proportion of base— baryta—must 
necessarily lessen the explosive power of the cotton powder much 
more than if saltpetre or nitrate of soda were employed. 

Your correspondent says dynamite is often beaten when put in 
competition with dry cotton powder. I shall be happy to show 
him dynamite beaten with equal weight of wet nitrated gun-cotton, 
and will ask for no allowance for the weight of water. Your 
remarks are sufficiently clear in reference to the necessity for a very 
close examination, and the securing of equal conditions for the 
production of such a competitive trial between gun-cotton and 
cotton eg ee as could be of value to the public. 

My object, however, in addressing you is not to discuss the 
question of the advantage possessed by — over any other 
material for use as an explosive in shells, but to correct a state- 
ment which, as it stands, might be prejudicial to gun-cotton in 
one of its most valuable forms, I refer to the remarks at the close 
of your article, in which it is stated to be a fact that ‘no kind of 
nitrated gun-cotton will keep in a wet state.” The report of the 
War Office Special Committee upon Gun-cotton, 1874, contains the 
record of a large number of experiments made with nitrated gun- 
cotton, and where the same are comparative with plain gun- 
cotton the nitrate has the advantage, and in that report Mr. F. 
A. Abel, the chemist to the War Department, thus very definitely 
expresses his opinion—“ I consider myself fully justified in stating 
that the protective effect exerted by the mixture of saltpetre or 
analogous substance with the finely divided and compressed gun- 
cotton pulp, constitutes a most important point of progress in the 
safe ype of gun-cotton to service purposes in all climates.” 

In the use of nitrates, more especially nitrate of soda—the best 
of the oxidising agents for the purpose—it was believed that its 
tendency to absorb or retain moisture would prove a disadvantage 





printing patent specifications, may I be permitted to explain that 
although only one member of the committee of patent agents 
referred to by his lordship made an adverse report, more than one 
member disproved of the proposed alteration. I am not the 
member who adversely to the Master of the Rolls, but I 
very strongly objected to the change, mainly on the ground that the 





on t of the difficulty which would be experienced in k 


pated with regard to k dry those apne intended to be 


used as dry primers is met by the manufacture of such primers 
from plain gun-cotton, The tendency of nitrated gun-cotton to 
absorb moisture more freely than pure gun-cotton has retarded 
the introduction of this form of the material to the mining 
industry, and it has been found advantageous to compress 
the nitrated gun-cotton into waterproof cases for use in wet holes, 
in order to + the dissolving of the nitrate, These water- 

roof cartri whilst they prevent the absorption of more water 
aan the 25 per cent., secure the other important advantage that 
the moisture which secures uninflammability, and consequent 
safety in transport and storage, is thereby securely retained. 

EvustTack PRENTICE, Managing Director. 
The Patent Safety Gun-cotton Company, 
Stowmarket, Dec. 9th. 





THE DIRECT MOTION OF STEAM VESSELS. 


S1r,—I notice in a recent number of THE ENGINEER you have 

ublished the portion of a as om by me, read at the Glasgow 
British Association meeting, Mechanical Section. Having been 
put down last for its day, time did not permit it being fully read 
or , and as I had only printed the firat sheet, this, when 

ublished, looks abrupt and inconsequential. The sequel has been 
ar in type for some time awaiting my jocular statement of fact, 
leisure to make a slight addition. I forward you the proof slips 
of the part immediately following, which you may see your way 
to give in continuation. I doubt not you will perceive the drift 
and utility of the proposed mode of investigation. It is, from 
experiment, in the most simple manner, to obtain a set of equations 
representing the actual experimental facts for any given vessel. 
The after comparison of the like equations in different vessels—as 
these will only differ in coefficients—will then afford the means of 
grappling with the causes of variation in their coefficients, Any 
one who will take the trouble to apply the method to careful 
experiments on an actual vessel, will in this way obtain equations 
which agree with experiment in a remarkable degree, I have not 
illustrated this in the paper, but it may be interesting to note an 
example or two, 


* First. S.S. “A.” Relation between the Piston Pressures and Speed. 
Formula 1. Log. (P + *p) = ‘0155 V + 800. 
IL. 








3 If. IV. 

Experimental speeds .. .. 6°20 9°20 11:09 =:12°91 
ej Masts ps vtgg tae Me re 557 «SBT 
“4340 *6440 *7763 «©*9037 
810 460 §55 645 
81 46 56 65 
Add constant term... .. .. ‘8900 ‘8900 *8900 +8900 














(P+ rp) . 1°3581 1°5846 1°7274 1°8647 


Hence (P +rp)=.. 





. 22°81 38°42 53°38 73°23 





Sum, formula values of log. } 


By experiment = .. :. /.:22°79 88°12 63°55 73°30 
Second. S.S. ‘A. Relation between the Gross Indicated Power 
and Speed. 


Formula 8. Log, E = log. V + ‘0735 41:28. 
L mt meq. Nautical 
: ? ° 5 miles, 
Experimental speeds .. 6°20 oa 11:09 12°91 910 
Oa7 


Multiply by ‘0735, true 4 
ry =A Bi ag } 53 587 «587—Ss«B 


*4340 «-°6440 «= *7763 «= *9037 = * 6370 
186 276 3327 3873 273 


31 46 565 646 455 
Add log. V os os ee 7923 °9688 1°0449 1°1109 *9590 
Add constant term .. 1°2280 1°2280 1°2280 1°2280 1°2280 


Sumy gCrimula values} 9-4760 2°8680 8°0880 S*287S 2°8550_ 
tas, Se eee ee free te eee 
By experiment ..= 299 718 1225 1948 _ 
Third. H.M.S.S. Shah, Relation between the Grogs Indicated Power 
and Speed. 
Formula. Log. E = log. V +- ‘0798 V +- 1354. 
Nautical 
miles. 
8°01 12°13 16°45 
£07 807 807 807 


Experimental speeds .. .. .. 5°38 
Multiply by ‘0798, true to ag 
PIACEB oc oe ce ce oe 











*3724 «°5607 «= * 8491 «1°1515 
4788 729 10917 14805 
426 641 970 1316 





Add log. V ve. “Ee Oe be *7259 +«=©°9036 1°0839 1°2162 
Add constant term ee ee oe 1°3450 1°3450 1°3450 1°3450 
Sum, formula values log. EE .. 2°4954 2°8878 3°3969 8°8739 
Indicated 
horses. 
HenceE .. . és oo 813 772 2494 7480 


Byexperiment .. .. .. = 318 772-2606 = 7477 

(Admiralty calculation.) 

These cases, laid down graphically, would range in the lines 
with so much accuracy that we could not distinguish their differ- 
ence. Further, I have shown that the various equations are not 
independent, any one satisfying the conditions, the others will 
also be found in agreement within the limits of speed for which 
the vessel is adapted. 

A distinguished investigator has favoured me with a letter, 
in which he seems to think I am in error in supposing the 
logarithmic ordinates to range in straight lines; he confines 
his remarks to the piston pressure line, which he admits 
to be a straight line for a long way, where there is a point of 
inflexion, but that it curves at the extremities. Thus, instead of 
the straight line AP B, he thinks it is like the curve C P D—see 
figures in margin, Z 

It seems to me, seeing, from the lowest up to comparatively 
high speeds, the unmistakeable evidence that they do range in a 
straight line, it is more likely that they follow that law at even 
low speeds than that we should have a different and discontinuous 
law for those low speeds alone. At very high speeds I am aware— 
as I explained in my — at the Institution of Engineers and 
Shipbuilders—we have aberrations from the straight lines, but 
these are in the opposite direction, and are explained by other 
principles which obviously come into play; for example, racing of 
the propeller and breaking head waves. Meanwhile, I would 
confine my attention to practical speeds. As to what takes place 
ata seers so low that a vessel will never be driven at, or at a speed 
so high that she never can be so driven, this, though interesting, is 
a subject of less immediate importance. RoBert MANSEL. 

Kelvinhaugh, Glasgow, 1876. 


[The sequel to his paper referred to by Mr. Mansel will be 
found at page 428.— Ep. E.] 








Ir is stated that on Wednesday night a mixed passenger train 
was standing at Kirriemuir Junction, on the Caledonian Railway, 
when a g train, proceeding at a m gete twenty miles an hour, 
dashed into it. Several wagons and carriages were thrown from 
the metals, and both lines were blocked. Three passenger: and an 
engine driver and fireman of the goods train were injured, and 
much e was done to the plant. The accident is attributed 
to the signals standing at ‘‘clear” instead of ‘‘ danger.” 





the gun-cotton when required for use as “ dry gun-cotton.” 
Experience has shown that the large proportion of gun-cotton 
required for consumption will be po | and used in the damp 
state, and the very tendency to absorb or retain moisture is now 
found to be an advan’ the storage of nitrated gun-cotton 
intended to be kept in damp state, and the difigulty antici- 





* §.8.“(A.” Messrs. Denny s vessel Merkara. See a paper by Dr. Froude, 
published in Taz Enoineer in April last. 


+ In reference to No. II. I remark, independent investigations concur 
in indicating the speed in this i as slightly overstated, if taken 
9°10 miles instead of 9°20, as ni in the margin, the agreement between 
formula and experiment is almost perfect. 
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TO CORRESPONDENTS. 
*,* In order to avord trouble and confusion, we find tt necessary to 


correspondents that letters inquiry addressed to the 
publ, and tnt for insertion i this coli : “ichnn 
Sapa alt toe SA peolags np in order tha 
0 


answers received by us may be Jorwarded to their 
notice will be taken of communications which do not comply with 
Sear oli? 


these 
*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore to 


questions, ied by 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taten of anonymous 
nications, 


commu’ 
W. W. Pye pr Rah a Plambeck and Darkin, Queen Victoria-street. 
i. ere critique did not appear in this journal. The book is, we may 


add, full of errors. ; 
8. L. (Poole).—A letter addressed to Constantinople and Adrianople Railway 
will reach M. Reimherr, the loco-superintendent. 
J. P. C.—If the two things are but different applications of the same 
principle, they may be comprised in one application. 
MO csadapregh.” You sen citals tha tacirietet fem Malay, nathenalioal 
lontograph. You can obtain the instrument 4 ti 
instrument maker, Great Turnstile, Holborn. 
locomotive has 


W.—No drawing of a London and North-Western express 
appeared in our Portfolio of Working Drawings. We have published 
drawings of an express engine on the South-Western ; perhaps that may 


suit oa pu: 3 

W. E. M. ( Burstem). —A pump will not lift hot water because steam is given 
off by the water and destroys the vacuum. You must put the pump at the 
same level as the tank so that water can run into the barrel by its own 
gravity, and you will have no trouble. You can obtain the same result by 
raising the tank. ; 

C. W. H. (Pwilheli).—T7he arrangement you propose will work very well if 
the diameter of the chimney remains the same throughout. The exhaust 
steam pipe will, of course, enter the chimney just below where it finally 

8 vertical, and should not obstruct the chimney at or near where it 
joins the smoke-box. 

W. H. M.— Your plan would do very well if no condensation took place in 
the engine: but, condensation being a large and indeterminate quantity, 
your device could totally fail to supply the informotion required. In fact, 
you would not from it learn how many cubic yseet of steam passed through 
the engine per minute, 

F.—You will uo «0 harm by turning the exhaust pipe into a tank, provided 
you take care that the water cannot run back into the cylinder if a vacuum 
is created. You will gain all you want by making the mouth of the exhaust 
pipe come within lin. of the water in the tank, and will incur no risk; or 
uf the exhaust goes in horizontally, let it be only half immersed, 








PALMNUT CRACKERS. 

(To the Editor of The Engineer.) 
Str,—An engineer, by name Walker, made a machine for the above 
, but owing to the variation in size of the nuts and their very 
peculiar pear shape, it was found practically impossible to construct a 
cracker that should not also be a crusher. Our manager bas a complete 
knowledge of the native palmnut trade, and will be happy to correspond 

with any one requiring information through your columns or direct. 
M. B. Bevervey, Secretary. 

London Factors’ Association, 127, Leadenhall-street, E.C., Dec. 18th. 
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Tae Encineer can be had, 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0148, 6d. 
Yearly (including two cublenumbers).. .. .. £1 98. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tuer Exainear is registered for transmission abroad. 

Cloth Cases for binding Tuk EnaineEerR Volume, price 2s. 6d. each. 

The following Volumes of Tut ENGINEER can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 87, 88, 39, 40, 41. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


Post-office Order. — Australia, fog Bee British 


Colum British Guiana, Canada, Cape of Good Ho mark, 5 

France only), Germany, Gibraltar, India, Healy, Japan, TER 

Wow Sealand, Bor ~ ‘Semen Switecrland eonente. Uecker’ 
ew 0) ’ 

United —_ Coast of Africa, West Indies, China, via South: 

ampton, 


Remittance by Bill in London.—Austria, Buenos Ayres, 


by order, from any newsagent in town or cow 





lon, France, 
and Greece, Ionian Islands, Norway, eru, Russia, 
Singapore, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 
ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
ti measures an inch or more the charge is ten en oe inch. All 
single advertisements the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with alt 
gulority, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 
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SUBMARINE MINES IN TURKISH AND RUSSIAN WATERS. 

We hear that merchant vessels are sent into Turkish 
waters with a certain amount of hesitation, owing to the 
fact that submarine mines are being laid. Captains of 
ships would doubtless prefer that there were no such 
engines of destruction in their path under any circum- 
stances; but even if they must be met with, that they 
should be in the hands of the Turks is by no means 
encouraging. A Turk is for the most part ignorant of 
scientific matters. He is careless, he is a fatalist, and he 
sets very little value on human life. These are not quali- 
fications for one who is to manipulate submarine mines. 
In fact, the only cause for surprise in the conduct of the 
merchant captains is found in the fact that their confidence 
ap’ to have been easily won by the intimation that the 
mines are on the electric system, not self-acting. Informa- 
tion is much wanted as to what the Turks really have done ; 
the science of submarine warfare is in its infancy, and 
the question naturally arises as to what nature of torpedo 
the ks are likely to possess. Most of our readers 
probably are aware that submarine mines are of two 
classes, namely, deep sea and surface mines. The former 
consist of large charges of perhaps 20001b. of powder 


mtry | fired by electricity. 





sunk to a depth of, say, 50ft., but with a circuit closer 
attached to them, which floats a little below the surface of 
the water. This class of mine is ly put in electric 
circuit with a firing station, and when the connections are 
made the mine may be fired by the action of the circuit 
closer when struck by a vessel, or it may be fired at will 
from the shore. Surface mines, on the other hand, are 
small ’ of perhaps 30 1b. each, which are sufficiently 
numerous to prevent a ship passing without coming into 
actual contact with them. ey are troublesome to manage 
owing to the action of tides, and it would be very difficult 
to establish electrical connections throughout a system 
embracing the very large number of such mines which, neces- 
sarily, must be employed. The mechanical self-acting plan 
is therefore adopted. The difference between the electric 
connection system and the mechanical self-acting one tells 
especially in the case of keeping an open passage for 
friendly vessels. On the electric system no explosion can 
take place until the circuit is completed. When that is 
done, in most cases the mine is fired, as we have said, either 
by the contact of the vessel, or at the will of an operator on 
shore—the former being required to guard against an 
approach being attempted at night or in a fog, and the 
latter being desirable also at times. It is quite clear then 
that friendly vessels may pass safely over electric mines in 
proper hands. With mechanical mines the case is quite 
different. Whenever they are laid down they are liable to 
act. An opening may be left to allow of the entrance of 
friendly ships, but safety depends on no mistake being 
made as to the course to be taken. Clearly then the 
behaviour of merchant captains is simply what it ought 
to be where the submarine mining arrangements are 
in thoroughly trustworthy hands. Nevertheless, that con- 
fidence that ought to be shown is actually bestowed, is 
generally a matter for congratulation, but that the Turks 
should have gained it, while very satisfactory to them, no 
doubt, is more than we could have expected. 

To come tothe question of what submarine defences 
are adopted by the Turks and Russians, and what 
a fleet would encounter at the present time in endeavour- 
ing to force an entrance into the harbour or river of a 
hostile power? In the American war, ships were not 
stopped to any purpose by submarine mines, unless the 
passage was also commanded by the fire of powerful 
artillery. In the Franco-German. war, the French fleet 
did not force an entrance into German rivers, so that the 
mines, so far, did their duty. Their behaviour, however, 
was not wholly satisfactory, inasmuch as they exploded 
and caused so much harm when the endeavour was made 
to fish them up after peace was concluded, that it was 
decided to explode them in preference. Since that time, 
great progress has been made in submarine mining ; never- 
theless, we are very far from perfection, and. the Turks 
and Russians cannot be supposed to have got before us in 
the matter. Still it is difficult to learn exactly what each 
Power has done. Some years since, an armament was sup- 
plied by England to Egypt, consisting of submarine mines 

they might pe | be those that. are 
now being employed by Turkey ; at all events, they are of 
the same class. Of those employed by Russia we know 
but little. In old days the Russian harbours were supplied 
with the inefficient submarine engines known as “ infernal 
machines.” These acted mechanically, or were sup 
to do so, but they often failed to act as intended, and the 
charge they contained wasinsignificant. Sincethen the action 
of torpedoes and mines on ships has been better under- 
stood, it has been found that a much greater quantity of 
explosive power is necessary to form any real barrier 
against vessels ; hence it follows that either a very large 
number of small surface charges, which would act in 
immediate contact with a ship’s side, must be laid 
down, or else very large deep-sea or ground charges. The 
management of surface charges in tides, &c., is so difficult 
a matter, and the fact of their inferiority has been so 
recently demonstrated, that it seems hardly probable 
that the Russians have already adopted them. These 
are very liable to injure each other when exploded, so that 
a wide breach might be made in a line of obstructions 
when a single mine only was intended to be fired. The 
Swedes have recently proved that this may be prevented 
by making the mine, that is the iron case containing the 
charge, spherical. Cases of this kind might be rapidly 
made, and, at all events, before the northern He aad 
were open to navigation they might be supplied in an 
required number. Altogether, then, it is reels that bo 
Turkish and Russian harbours would be defended chiefly 
by deep-sea mines fired by electricity. Doubtless, how- 
ever, in individual cases where it was convenient, surface 
mines, acting mechanically, might be employed. In what 
manner would a fleet now deal with such obstructions ? 
In the case of very narrow , defended by ve 
heavy artillery, it would be extremely difficult to act to muc 
purpose, but means exist that were unknown in the time 
of the American war, when success under these circum- 
stances was found to be impossible. Of course, if the 
vessels’ armour is quite overmatched by the power of the 
guns, and if there is not sufficient knowledge of the course 
to be taken up the harbour or river ed, the attempt 
to force an entrance would be foolish, apart from an 
uestion as to the existence of mines or obstructions at all. 
is is not a case to suppose then, but rather the one 
where the services of a pilot have been secured, and when 
the ships are able to stand the fire of the forts for a suf- 
ficient time to pass slowly and leisurely up the channel 
they guarded, whether this advance was effected by 
certain very heavily-clad ships engaging the forts and 
allowing the weaker ones to run in under cover of their 
fire, or by the whole of the vessels running the gauntlet 
as they Dest might. The question would then stand thus: 
The ships can effect their object if the obstructions can 
be cleared away. How may this be done? 

Deep sea mines can practically only be got rid of by 
counter-mining—that is to say, sinking charges and ex- 
soa them sufficiently near to them to blow them in. 

t is obvious that you have only to explode a sufficient 
number of counter-mines up the course it is wished to 
pursue in order to make sure that no mines can remain in 





your path, Counter-mines may be dropped and exploded 
in more than one way. A in on be sent on for some 
hundred yards driven by steam and steered by electricity, 
the same power being employed to let fall the counter- 
mines and explode them in succession. This would be a 
highly scientific way of dealing with the difficulty. 
Experiments have shown that this might be possible. 
Supposing, however, that it were not so. The risk of a 
boat manned by men might not be so great as might at 
first be imagined. Suppose that two flat-bottomed boats 
or rafts drawing the least possible water proceeded very 
slowly at night, feeling their way with long poles and 
fenders extending to a greater my than their draught, 
they might tow between them a line such as would put 
any circuit closer in action that had an electric current 
passing through it. Suppose that after proceeding some 
distance up the channel, they find that the circuit-closers 
are not acting—in fact, that the enemy has satisfied him- 
self that the fleet is not attempting a passage, and has no 
idea of his mines being exploded by dragging, then a larger 
boat carrying submarine counter-mines might proceed 
more boldly and drop them at the required positions to 
clear the channel. The better plan, if feasible, would be 
for the rafts themselves to * it - ge! pumnng oh =~ 
to use, if ible, specially long fuzes and great despatch, 
for the ph 2 mei of the first counter-mine would inform 
the enemy of what was being done, and a tremendous fire 
of case or shrapnel might be expected to follow within a 
few minutes. ; 
Surface mines are more easily dealt with. They are, it 
is to be remembered, self-acting, and the charge is only of 
such magnitude as would be formidable when in close 
proximity to a ship’s side. A boat or vessel may generally 
fire them with impunity if she is supplied with a good 
“fender”—that is to say, with a frame of light poles 
dipped sufficiently to fire any charge that would come in 
contact with a ship’s bottom. The difficulty here consists 
in the number of the mines to be exploded in order to 
clear an opening, and the consequent necessity for the 
rapid replacing of fenders that may be destroyed by the 
mines, and also in the circumstance that a tremendous 
artillery fire would soon be brought to bear on the boats. 
It, however, becomes a question whether the armour-clads 
themselves, on the occasion of their passage, might not 
clear their own path by proceeding leisurely with a good 
supply of fenders, supe the absence of deep-sea 
mines to be ascertained. Probably, under any circum- 
stances, a certain number of preliminary operations with 
boats would be attempted at night, after which it might be 
ossible to force a passage, supposing the channel to be so 
far under observation that no opportunity was afforded 
the enemy of laying down a fresh line of mines before an 
attempt to enter could be made. We have used the word 
possible, for our readers will perceive that we are discuss- 
ing very doubtful operations. The whole field of sub- 
marine warfare is, in a great, measure, in an experimental 
condition—a condition such as would make its investiga- 
tion on service more dangerous than interesting. We may 
discuss it in the light of what has been done in the way of 
experiment, but we can do little more than speculate as to 
the working in actual warfare. ' 


RAILWAY CARRIAGES, 


Tue value of the railway carriage stock of the United 
Kingdom can only be estimated in millions of pounds 
sterling; and the manufacture of these vehicles constitutes 
an important branch of trade. It follows that under the 
operation of well-known economic laws, changes in the 
characteristics of railway rolling stock must take place 
slowly. No railway company could afford to reject their 
existing stock of passenger coaches, and start de novo with 
something much better. Bearing this in mind, we think 
the travelling public have reason to congratulate them- 
selves on the rapid change for the better which has been 
effected in coaching stock during the last few years. This 
change is specially manifested on our great main lines, 
such as the Midland, Great Northern, and Great Western. 
The London and North-Western Railway Company have 
run, on the whole, excellent carriages for many years 
back; and there was probably less room for modification 
on that than on any other line in the kingdom. The 
third-class stock of the company has, however, heen corsi- 
derably improved of late; but the first and second-ciass 
coaches are not so good as those of the Midland, 
Great Northern, and Great Western companies. The 
last-named company enjoyed for many years a splendid 
reputation for running the most uncomfortable oe 
without exception, to be found in the whole world. C) 
iron third. class carriages—now cleared of their seats and 
used as milk vans—were simply models of what a railway 
carriage should not be; and the broad gauge second-class 
coaches were little better than kennels, All this has 
been changed for the better, however, and the new 
narrow gauge stock of the line will bear favourable 
comparison with that of most other lines. The most 
prominent feature in modern railway carriage construc- 
tion is the tendency to adopt a modification of the 
American system. We have bond fide “cars” now—lon 

i supported on a bogie at each end. Vehicles o' 
this type may be found on both the Great Northern and 
the Midland ; - bey the bar pad months Mr. er a 
strong has introduced the use o ie carriages on the 
sake gauge of the Great Western. These are very fine 
carriages, as will be seen by an inspection of the engravings 
which we publish this week; and they have been so designed 
that they can be adapted to the narrow gauge at short 
notice. It is not at first sight easy to understand why these 
long, bogie, carriages are growing infavour. They run, on 
the whole, more smoothly than short four or six-wheeled 
coaches; but they are necessarily very heavy and expensive, 
and they have the reputation, at all events among engine 
drivers, of being hard to pull. Still the fact remains that 
they are rapidly increasing in popularity, and there is no 
doubt that the public like them; which is, after all, perhaps 
the best reason that could be assigned for their existence. 

The most remarkable innovation in English railwa 


practice in this direction was the introduction of the Pull- 





naengrney 


hag 





sa: niin OR A 


autre 2 


th gE 


Pai 


> 


pears 


amy 


in 








434 





THE ENGINEER. 


Dec. 22, 1876. 








man car on the Midland Railway. Pullman cars have 
been used in the United States for some years, but it was 
not until comparatively a very recent period that they were 
to be found in England. A considerable number are now 
in daily and nightly use on the Midland Railway, and we 
think it is a matter for regret that their real merits are not 
quite understood and appreciated by the public. Unfortu- 


disc is in one solic. mass, instead of being in segments as in 
the wood wheel. The of manufacture is very 
curious, the pulp disc being subjected to a pressure of not 
less than 4000 tons, while it is in the mould. It is then 
turned up to fit the steel tire, which is forced on by hydraulic 
ressure and secured by plates and bolts. These wheels 
Kioto been running for, we understand, five years in the 


nately the first Pullman car put to work on the Midland ; United States, with excellent results, as they are said to 


Railway was a very unfavourable 
was tawdry and uncomfortable. But the cars now run- 
ning on the Midland are very different affairs in many 
respects. The tawdry decorations have no longer any 
existence; and we meet with nothing more glaring than 
black walnut relieved by electro-silver-plated door-handles 
and window fittings. The workmanship of these cars is 
simply perfection; in fact, it is really the finest cabinet 
work it is possible to turn out. A great point in favour of 
the Pullman cars is the safety which they confer in case 
of accident. There is no room to doubt that several lives 
were saved by the great strength of the Pullman cars in 
the Heely accident ; and it is worth while to explain how 
this immunity from danger is obtained. 

It may not be generally known that her Majesty’s state 
saleon on the Great Western Railway is made entirely of 
boiler plate; and is so lined and padded that if the carriage 
were to go over an embankment and roll to the bottom, 
the chances are that the occupants would escape uninjured. 
Now something of the same principle is embodied in the 
Pullman car. It has long been understood in the United 
States, at all events, that in the event of a collision 
the carriages with the weakest floors suffer most. 
Therefore Pullman cars are built with floors of im- 
mense strength, four huge stretchers of timber 
running from end to end without a break. These 
are planked above and below, the space between being 
filled i in with sawdust to deaden noise and vibration. The 
sides of the carriage are composed of a stout timber frame- 
work, resembling more than anything else the side girders 
of a wooden bridge, the top and bottom members being 
held together by iron tie rods, which are concealed in 
the upright timber struts. We have thus a frame of 
immense longitudinal and vertical strength, within which 
all the light fittings and cabinet work are built up. It will 
be seen, then, that such a structure is far better fitted to 
resist injury than an ordinary railway carriage. It may 
be taken for granted that for short runs of, say, 50 to 100 
miles no vehicle in the world will compare in comfort with 
a good and roomy first-class English railway carriage ; and 
it is not until we come to long runs that the true merits of 
the Pullman car can be appreciated. But when a trip has 
to be made, say to Carlisle or Glasgow, all the advantages 
of the system are developed. In the drawing-room car, as 
it is termed, we are practically in the saloon of a well- 
appointed steamboat, with much the same facility for 
moving about. If privacy is sought, there are little cabins 


_ or state rooms to be had, which hold four, shut off from 


the rest of the car. The sleeping cars present still greater 
advantages, for it is possible to get into a really good bed 
and sleep soundly from Bedford or Leicester to Edinburgh 
or Glasgow. The berths are infinitely better and more 
roomy than those to be found in steamers. In one corner 
of the car, boxed in with sheet iron, is a stove of American 
invention and most ingenious construction, from which a 
pair of circulating hot water pipes run all round the car 
close to the floor, and maintain a regulated temperature. 
The ventilating arrangements are as nearly perfect as may 
be; and there is but one drawback which is seriously felt 
in the day car, in winter, but of course does not apply to 
sleeping cars. This is the imperfect light given by the 
mineral oil lamps used. These lamps are set high in the 
roof, and, having reservoirs of metal below them, much of 
the light is intercepted. We believe, however, that an 
entirely new lamp is about to be introduced, which gets 
over this objection. While on the subject of lights, we 
may say that the new bogie carriages on the Midland— 
not Pullman cars, be it observed—are being lighted experi- 
mentally with the gas apparatus known as Pintsch’s, and 
already described in our pages. The gas is condensed to a 
pressure of about 100]b. on the square inch, into reser- 
voirs beneath the carriages, and is then led through a 
peculiar regulator to the burner. The system has been 
tried with remarkable success on the London and North- 
Western Railway, and it is now having a fair trial on the 
Midland, with resuits which have yet to be seen. 

The improvement of carriage stock is not confined to 
upholstery work. It isto be found in the workmanship 
and design of these vehicles. Mr. Drummond, for instance, 
of the North British Railway, is now introducing on that 
line a type of third-ciass carriage which, without any 
upholstery whatever, shows a considerable advance on past 
practice. The frames of these carriages are of steel, and 
the workmanship throughout is admirable. The carriages 
are extremely roomy, being some seven feet high. The 
seats are wide, and they and the backs are so curved 
as to give the maximum comfort that can be had without 
acushion. It is remarkable how much ease can be had by 
so constructing seats and backs that they will conform to 
the curves of the human frame ; and these cushionless car- 
riages on the North British are infinitely to be preferred 
to the narrow-seated though cushioned carriages to be 
found on certain South-country lines which we shall not 
specify. Mr. Drummond is happy in the possession of 
some excellent painters, for his new stock is got up to 
resemble teak in a way to deceive the most practised eye. 
As an element at once of safety and comfort, a good car- 
riage wheel is highly desirable, and attention is once again 
being directed to the production of an elastic carriage 
wheel. It is well known that the ordinary spoked 
wheel is both noisy and dusty; that is to say, it is 
sonorous, and its spokes act as so many fan blades 
to stir up dust in summer. The Mansell wheel, 
used extensively throughout Great Britain, is a vast 
improvement on the ordinary wheel for passenger coaches. 
A new wheel, made of paper-—Allen’s patent—is now being 
introduced in this country, we believe by Messrs. Sir John 
Brown and Co., of Sheffield. A dise of paper pulp takes 
the place of the wooden centre of the Mansell had. This 





of the stock ; it | be extremely durable, and to be very silent and elastic. 





CLEAN PIG IRON. 

Tur purity of pig iron is capable of attainment to a larger extent 
than is now usual, certainly so far as it relates to the presence of 
silica upon the pig. A few high-class irons imported into this 
country from Sweden and elsewhere are cast in chills and not in 
sand; and there are a few cases in England where the same practice 
is observed, Very generally, however, the furnaces are, tapped 
into the sand-beds prepared for the purpose. Silicon is present 
in one shape or another in nearly all pigs, because it is impossible 
to eliminate it in the blast furnace; but it pervades some of the 
modern pigs to a much greater extent than it pervades those 
alone known up to a few years ago. Now, therefore, more than 
heretofore, the practice of casting in sand is a source of impurity 
in the pig; for the raw sand adhering to the pig enters the 
puddling furnace, and, combined with the silicon which the 
blast furnace could not remove, sensibly contributes to swell the 
cost of producing finished iron. Its action is to feed upon the 
iron and the fettling, sending off the metal in vapour or increas- 
ing the bulk of the residuum cinder, at the same time that it 
increases the labour of the puddler. Silicon is of service in 
producing cold-short iron, and also puddled steel; but to the 
finished iron needed in the great majority of cases it is an 
element to be avoided. Ironmasters have debated the theme, 
and foremost blast furnace proprietors have declared that the 
expense of running the iron intw chills would not in the long 
run prove more costly than running it into sand, seeing that the 
old chills could be remelted. This week the mill and forge 
managers of South Staffordshire have been discussing the same 
subject upon a paper read by one of their members; and they 
brought against the practice of casting in sand a very long bill of 
indictment. So long it was, that they could not exhaust it at 
one sitting. There is another quarter in which, if by and by the 
subject should likewise be taken up, the desired adoption of chills 
would be hastened. Whatever the makers of pigs may have to say 
in favour of the current practice, the general use of chills would 
certainly issue in a large aggregate saving to the makers of 
finished iron. 


THE SHEFFIELD TRADES UNION, 

Last week we mentioned that a man named Peace, working 
at the Shiloh “ Wheel,” Sheffield, had been rattened, by having 
two valuable wheelbands stolen, in consequence of his having 
declined to rejoin the Saw Grinders’ Trades’ Union on the harsh 
terms put forward by its officials. Since we wrote last on the 
subject the matter has taken a much more serious aspect, and 
has attracted the attention of the public press in many parts of 
the country. It appears that Peace is employed by Messrs. 
Yates and Wood, a firm of saw manufacturers, and executes the 
work that firm gives him partly himself, and partially by means 
ef wen whom he employs. When the firm found that Peace 
had experienced the “rattening” process they complained 
verbally to some persons connected with the union that they 
had not been well used, inasmuch as they had never interfered 
with the men in such matters, nor had they had any notice that 
there was a dispute. This complaint evidently went direct to 
the master minds of the union of which Broadhead was long the 
chief manager, for next day Messrs. Yates and Wood received 
a letter, scrawled on a half-sheet of notepaper, to the following 
verbatim effect :—“ dear Sirs, with reference to your Bands, the 
Bands have Been taken for the prentice lad and Thomas Broad- 
head yours truly Mary Ann. if these means dont act we shall 
try something else. Mary Ann powder next.” The recipients of 
this rather alarming missive replied thereto at once, stating that 
they had never in any way interfered with the men, but they 
would not be dictated to by the union, despite the threat of trying 
a “ little powder” for the next dose. Here, so far, the matter 
ends, but the bands have not as yet been returned, so that the 
union evidently intends to pursue its sluggish policy. Those 
who know Sheffield, or have read’Charies Read’s “ Put Yourself 
in his Place,” will be aware that these blowing up outrages are 
nothing novel in the history of the steel capital, disgraceful and 
outrageous although they are to the boasted civilisation of the 
nineteenth century. That the unions are feared is patent—that 
they have powerful means for compelling secrecy is made quite 
as clear by the fact that not one single case of rattening has 
ever yet been elucidated by the police. 


THE REPAIRS OF PORTABLE ENGINES. 


We published in a recent impression a list of tenders fora 
Cornish boiler required by the Ely Local Board. These tenders 
contained a good deal of interesting information for our 
readers. A firm of agricultural engineers, who exhibited some 
strong portable engines at Islington, have taken another step 
in the path commenced by the Ely Local Board and supply 
information concerning boiler work of a kind not often pub- 
lished, and valuable for its rarity. For the first time we have 
in the catalogue of an agricultural engineer a price list of repairs, 
which we make no apology for reproduciug, as it is obvi- 
ously intended that it shall be made public property. The 
prices are as follows :—New fire-boxes put in complete, includ- 
ing taking out old box, drawing tubes, new ferules, rivets and 
stays, cleaning boiler and tubes, &c.; plates of extra stout best 
Lowmoor iron—4-horse power, £22; 5-horse power, £24; 6-horse 
power, £26; 7-horse power, £28; 8-horse power, £30; 9-horse 
power, £32; 10-horse power, £34; 12-horse power, £38; 
14-horse power, £46; 16-horse power, £55; 20-h‘rse power, 
£67. Plates of extra stout best locomotive copper—4-horse 
power, £54; 5-horse power, £58; 6-horse power, £62; 7-horse 
power, £66; 8-horse power, £70; 9-horse power, £75; 10-horse 
power, £80. Copper rivets and stays extra—4-horse power, 
£5 10s.; 5-horse power, £5 15s.; 6-horse power, £6; 7-horse 
power, £6 10s.; 8-horse power, £7; 9-horse power, £7 10s.; 
10-horse power, £8. Tube plate, set back to bring in old tubes 
—£l1 extra. Fire-box, set back round fire-door for thin ring— 
£1 extra. New Z iron frame, including drilling and fitting to 
boiler—4-horse power, £3 10s.; 5-horse power, £3 10s.; 6-horse 
power, £3 15s.; 7-horse power, £4; 8-horse power, £4 5s.; 
9-horse power, £4 10s.; 10-horse power, £4 15s.; 12-horse power, 
£5 53.; 14-horse power, £5 15s.; 16-horse power, £6 5s.; 
20-horse power, £7. New ashpans—4-horse power, £1 7s. 64d.; 
5-horse power, £1 10s.; 6-horse power, £1 12s. 6d.; 7-horse 
power, £1 15s.; 8-horse power, £1 17s. 6d.; 9-horse-power, £2; 
10-horse power, £2 2s. 6d.; 12-horse power, £2 7s. 6d.; 14-horse 
power, £2 12s. 6d.; 16-horse power, £2 17s. 6d.; 20-horse power, 
£3 7s. 6d. New chimneys—4-horse power, £1 15s.; 5-horse 
power, £1 17s. 6d.; 6-horse power, £2; 7-horse power, 








£2 2s. 6d.; 8-horse-power, £2 5s.; 9-horse power, £2 7s. 6d.; 
10-horse power, £2 10s.; 12-horse power, £2 15s.; 14-horse 
power, £8 ; 16-horse power, £3 5s.; 20-horse power, £3 15s.; 
with bell tops, 5s. extra; hoods, 5s. extra. Wrought iron ring 
round furnace door, if required—£1 to £1 10s. extra. Cylinders 
rebored, cover and piston plates hooped, new rings, springs and 
gluts to piston, facing cylinder and slide valve, turning piston 
rod, &c., complete—4-horse power, £3 10s.; 5-horse power, 
£3 15s.; 6-horse power, £4; 7-horse power, £4 5s.; 8-horse 
power, £4 10s.; 10-horse power, £5. 
THE HEELFY ACCIDENT. 

Caprarn TyLER’s report on the Heeley accident has just been 
made public, and is extremely interesting. It will be remem- 
bered that two specific causes were assigned for this accident ; 
one, the action of Pullman cars on the rails ; the other, the 
action of Westinghouse air brakes on the Pullman cars. 
Neither contributed in any way to the accident, but the great 
strength of the cars no doubt helped materially to sive life. 
The accident occurred to the 9°15 Scotch express, which left St. 
Pancras on the night of the 21st November. The catastrophe 
took place about 1 a.m. on the morning of the 22nd. The facts 
are briefly as follows :—The train was approaching the Heeley 
station, about a mile on the south of Sheffield, at a speed, 
according to the engine-driver, of 60 miles an hour, when the 
wheels of the leading bogie-truck of a Pullman car—“the Aus- 
tralia ’—the third vehicle behind the tender, dropped in between 
the rails. The permanent way was then torn up for a distance 
of 213 yards, and at the end of 256 yards from the first point of 
disturbance the Pullman car fell on its side, foul of the up-line. 
Its leading truck lay opposite to it against the down passenger- 
platform, constructed of wood, of the Heeley station ; and its 
trailing truck also rested against the platform, but in the rear of 
it. The five vehicles behind this Pullman car also left the rails, 
and some of them ran upon and destroyed the down passenger- 
platform, whilst others were brought to a stand at the side of 
the platform or south of it. The engine and tender, the leading 
brake-van and a Midland bogie-carriage behind it, ran forward 
for about 600 yards past the station ; and the only wheels of 
any of these vehicles which were found off the rails, were 
the four trailing wheels of the trailing truck of the 
bogie-carriage. ‘Thirty passengers are said to have been 
riding in the train, and of these five have complained of injury. 
We shall not reproduce the evidence taken by Captain Tyler. 
His conclusions are that the accident was caused by the failure 
of the fastenings between the chairs and the sleepers, under the 
weight of an engine and tender weighing together 70 tons when 
fully loaded, and travelling over the line at a speed of say sixty 
miles an hour. The engine-driver and fireman plainly felt the 
rails and chairs giving way under the engine; and it was the 
damage thus occasioned to the permanent way during the pas- 
sage of the engine, tender, and leading vehicles which caused the 
gauge betwen the rails to be widened out or spread sufficiently 
to admit of the near wheels of the leading truck of the Pullman 
car dropping inside the near rails. The weight on the six wheels 
of the engine having been 38 tons 8 cwt. 3 qr., spread over a 
wheel-base of 16ft. 6in., and the weight on the eight wheels of 
the Pullman car having been 21 tons 9 cwt. 1 qr., spread over a 
much longer wheel-lase, it is obvious that the strains produced 
on the permanent way by the engine greatly exceeded those 
produced by the Pullman car. Captain Tyler goes on to call 
attention to the important fact that the employment of vehicles 
of this description tends materially, in proportion to their 
strength, to diminish the danger, when accidents occur, to pas- 
sengers riding in them. Captain Tyler concludes by again im- 
pressing on the railway companies of the United Kingdom the 
vital necessity which exists for keeping permanent way in first- 
class order when speeds are high. 








THE SOCIETY OF TELEGRAPHIC ENGINEERS. 


AccorDINe to custom, the annual conversazione of this Society, 
by the invitation of the president and council, was held at 
Willis’ Rooms on the evening of Monday, the 18th ult. With 
the exception, we believe, of the Physical Society, this is the 
youngest of the so-called learned societies; but owing to the 
energetic working of its promoters, it numbers about 800 
members after some five years’ existence. The work of the 
Society consists in arranging for papers to be read and discussed 
at periodical meetings, held by permission at the Institute of 
Civil Engineers; also in issuing a quarterly journal, containing 
the papers and a precis of the discussions, as well as abstracts 
gathered from other publications. We have recently had occa- 
sion to notice the extraordinary lack of knowledge shown by 
the manipulative clerks spread over the country, but as this 
Society admits manipulators into its ranks, we may hope that 
some benefit will arise by the spreading abroad of its journal. 

The attendance at the conversazione was large, the rooms being 
for the greater portion of the evening crowded. The guests 
were, as is usual in such cases, received at the door by the 
president, C. V. Walker, F.R.S., and the honorary secretary, 
Major Bolton. Many well-known scientists wére present, and 
the arrangements made by the secretary, Mr. J. Sievewright, 
for the exhibition of various instruments and appliances used 
in telegraphy, were exceedingly good. We did not notice any 
instrument absolutely new, out there were many which were 
not only not very well known, but being exhibited in actual 
working order, were found interesting and instructive. Among, 
however, the whole apparatus there was nothing better calcu- 
lated to interest than Faraday’s experiment of the rotation of 
polarised light by electro-magnetism, shown by Mr. Ladd. 

The principal machinists, as well as the principal inventors, 
exhibited their handiwork. Thus, Sir W. Thomson was repre- 
sented by his new form of compass, as well as by his recorder ; 
the Western Brazilian Company: sent a specimen of Jameson 
and King’s self-relieving grapnel, an instrument which is on its 
best behaviour when doing the work it is required to do, but if 
any foreign substance, such as rock, &c., comes into contact with 
it, the arms give way, and no harm results, Imagine a series of 
hooks pivoted round a central knob, quite able to catch and 
retain a cable, but also able to bend backwards if more than a 
certain strain comes into play, and you can understand this 
grapnel. The electrician-in-chief of the Eastern Company, W. 
H. Saunders, sent a series of diagrams illustrating the earth 
currents observed on the breaking of the Aden-Suez Cable in 
the latter part of 1875. This cable has a total length of 1465 
nauts, and the break occurred at a distance of 1859 nauts from 
Suez, and 106 from Aden. The observations were taken as 
nearly as possible simultaneously at both stations, and the 
deflections resulting from the earth currents were reproduced 
with Minotti cells, through resistances equivalent to the resist- 
ances of the respective portions of the cable added to that of 
the fault. The Astronomer-Royal, Sir G. B. Airey, also sent 
specimens of the photographic registers of earth currents, &c., as 
taken at Greenwich. 

The description of a conversazione may not be exactly the 
place to utter a protest against the manner in which the elec- 














Dec. 22, 1876. 


THE ENGINEER. 


435 








trical work at Greenwich is, or rather is not, made public. The 
very people who require information cannot obtain it. Stu- 
dents have no power to participate in the good arising from a 
knowledge of these records, for the records are absolutely out 
of their reach, The taxpayers of the country support these 
institutions, yet the sons of these ratepayers receive no educa- 
tive profit from their parents’ expenditure. No doubt the more 
important results are, sooner or later, published in the Transac- 
tions of some learned society, or in a book written by the official 
whose work is to carry on the investigations, and so the public 
first contributes pecuniary support in the shape of, taxes, 
secondly in the shape of cash paid for a book. 

In a darkened room Mr. Latimer Clark showed an excellent 

ent of a lecture galvanometer for public demonstra- 
tions. The spot was magnified and reflected right across the 
room, forming an arrow of light several inches in length, moving 
across a scale several yards long. Here Mr. Sabine, too, showed 
his apparatus for determining very small intervals of time, also 
one for measuring the contour and speed of waves in telegraph 
lines. But to explain these would necessitate a series of dia- 
grams, and they thus form subjects best dealt with singly. Mr. 
A. Apps showed a selection of vacuum tubes, as well as induc- 
tion coils and other instruments. Mr. Browning had a new 
galvanometer, and a number of excellent microscopes, show- 
ing specimens of the soundings taken for the first Atlantic 
cable, as well as some by the Challenger. Messrs. Warden had a 
large collection of apparatus, including resistancé coils, speci- 
mens of artificial cables, and a specimen of FitzGerald and 
Molloy’s battery, which we described a short time ago. Messrs. 
Montefiore and Co. showed the apparatus used in a system of 
telegraphy by which any number of houses, offices, &c., are in 
communication with central offices, so that in case of fire, 
robbery, or illness, no time might be lost in summoning aid. We 
must notice the historical collection sent by the president, in- 
cluding as it did various pieces of apparatus used from 1845 to 
1863, and among other things thirty-six insulators, beginning 
with the first, the first piece of wire (No. 8) covered in England 
with gutta-percha, the first lightning protector for telegraphs, 
&c., and also a variety of instruments now in actual use. Messrs, 
Elliott Brothers exhibited a resistance coil, dial pattern, with 
range for measurement from one one-thousandth of a unit to 
ten million units, as arranged by Mr. Hockin. 

Altogether the meeting seemed to be fairly successful, and we 
trust the council will take advantage of the evident enthusiasm 
which exists amongst the members to continue and to increase 
the educative influence of the Society, for it is in this direction 
that a great amount of good work is to bedone. Every member 
should be trained to observe and to record, so that more light 
may be thrown upon a subject which is admitted by all to be as 
yet in its infancy. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, Decrmser 14. 
CHANCERY DIVISION, 
(Before the MASTER of the ROLLS.) 


HINKS AND SONS (LIMITED) v. SAFETY LIGHTING COMPANY 
LIMITED), 

THE question in this cause, which occupied the time of this Court 
for upwards of three days, was as to the validity of a patent 
granted in October, 1865, to Messrs. James and Joseph Hinks, of 
Birmingham, for improvements in lamps for burning paraffine oil 
and other volatile hydrocarbons. Theinvention is well known and 
extensively used under the name of ‘‘Hinks’ patent duplex 
burners,” and consists, in actual practice, in the employment of 
two flat wicks in parallel wick cases, the flames from which rise 
through two parallel slots in a cone or air deflector. These flames 
are in close proximity to each other, and, as Mr. Bramwell put 
it in his evidence for the plaintiffs, they ‘keep each other hot,” 
and produce a greater degree of brilliancy than they would 
if further apart. The suit was the ordinary suit for in- 
fringement against a limited company, who were charged with 
making and selling ‘‘ patented improved lamp burners” exactly 
like those of the plaintiffs’ manufacture. The defence was that 
the patent was void for three reasons— first, because the specifica- 
tion was ambiguous and equivocal, in that it failed to give exact 
information to the public as to the nature of the invention; 
secondly, because the specification failed to —— with the 

uirements of the letters patent by properly describing a second 
pr unimportant branch of the claim, to which we need not 
further refer; and, thirdly, because the invention was not new, as 
to the whole, or, at all events, as to the material part of it which 
was expressly claimed—namely, the employment in the same 
burner of two or more flat or curved wick cases or holders, in 
which two or more flat wicks are placed, so as to produce thereby 
two or more flat flames or elliptical or nearly circular flames. 

Mr. Henry MAtruews, Q.C., Mr. Cuitry, Q.0., Mr. CRACKNALL, 
and Mr. Macrory appeared for the plaintiffs; Mr. Aston, Q.C., 
and Mr. Byryz for the defendants, 

Mr. Aston was heard for the defendants; and Mr. HENRY 
MAtrHeEws having replied, 

The Master of the Rots delivered judgment. He confessed 
to having felt a strong prejudice in favour of the patent, for he 
knew the lamp well, and was convinced of its good qualities, nor 
did he doubt that it was the duty of the Court to protect an 
honest inventor and shield him against the consequences of an over- 
minute and captious criticism of the language of his specification. 
But he could not avoid coming to the conclusion that in this 
instance there had been an attempt made to mislead the Court as 
to what the inventors considered the meaning of the claim to be 
before they had reason to believe that their patent, upon the 
natural meaning of the claim, could not be supported. He 
could not allow himself to be influenced by the fact that 
the defendants were, as he had been told, a company 
formed, with limited liability, for the purpose of dis- 
puting the validity of the patent, without the fear of 
costs. The first question was whether the claim was equivocal. 
Specifications were, no doubt, entitled to receive what some judges 
had called a benevolent construction; and if the language were 
susceptible of more than one construction, the Court might fairly 
adopt that construction which would save the patent; but it would 
never do to allow an inventor to avail himself of ambiguous 

guage in his specification, in order to protect something which 
was not known to him at the date of his patent. It was the duty 
of every patentee to tell the public what the thing is of which he 
claims the monopoly in such a manner as to make it apparent 
what he does not claim. Monopolies could not be ted on other 
terms. In their specification Messrs, Hinks described their inven- 
tion by reference to drawings in the usual way, and then said :— 
** Our invention consists in the employment in the same burner of 
two or more flat or curved wick cases or holders, in which two or 
more flat wicks are placed, so as to produce thereby two or more 
flat flames or elliptical or circular flames,” The office of that 
paragraph was to tell the public all that was substantial in the 
descriptive letter-press and drawings. The construction placed on 
it by his lordship was that the invention included the employment 
of two or more cases, and a cone with a single slot only. that 
was all, as according to the scientific evidence it was, then the 
, been anticipated certainly by 





invention was not new. It had 





Haloorsen, whose drawings and descriptions were placedin the library 
of the Patent-office in August, 1861, and by other inventors. 
It had been argued, however, that the claim was to be read as a 
claim not merely for that which it Fay oom to claim, but also 
for that which was described in the drawings accom ying 
the specification, so as to let in the cone with a double slot. I 
this were really the claim, the question would be whether a com- 
bination of two flat wick cases with a cone having two parallel 
slots was novel. His lordship thought it was; but this ques- 
tion was not before him in his view of the true construction of the 
claim. His lordship then said that he considered the conduct of 
Messrs. Hinks deserving of severe judicial reprobation. At the 
time they took out the patent they did not know that they were 
not the true and first inventors, and were not aware that there 
were Fagg neve existence for similar inventions both in England 
and United States. In the year 1871 a Mr. Rollins came 
over from America and inserted an advertisement in the Grocer 
of the “‘ American double-wick lamp burner.” This burner con- 
tained two flat wick cases, but had only a single slot in the cone, and 
was, therefore, a plain infringement of the plaintiffs’ patent in the 
view which his lordship took of the specification. The plaintiffs 
wrote to Rollins threatening legal proceedings for infringement, 
and he replied that he was pre to infringe their patent, as he 
was advised that it was invalid, and he afterwards filed a bill to 
restrain Messrs. Hinks from publishing statements of their inten- 
tion to institute legal procee ings, on the ground that they had no 
real intention of doing so, Vice:Chancellor Malins granted the 
injunction. Messrs. Hinks appealed, and the result was a com- 
promise, under which Rollins took a free licence to sell Messrs. 
Hinks’ lamps, and published or tioned the publication of a 
circular, stating that he had taken such licence. The obvious object 
of all this was that Rollins should be in the same position as if the 
patent had been upset, and the trade should be quieted as regards 
any doubt they might have felt as to the validity of the patent. 
The result was that from that date until the present time, with 
one slight exception, the trade acquiesced in the validity of the 

atent and made no attempt to impeach its validity. Now, it 

appened that upon the filing of the present bill the usual motion 
for an injunction was made; and in support of that motion Mr. 
whens Hinks made an affidavit, in which he swore that the 
validity of the patent had been never disputed. Had this been 
accurate the plaintiffs’ long enjoyment of their patent would have 
entitled them to interim protection, almost as a matter of 
course; but, unfortunately for them, the case of “Rollins 
v. Hinks” had been reported, and so was known to the 
defendants’ advisers, and they so used it that the motion 
was refused. Then in the present trial it became a 
question of character with Mr. Joseph Hinks. He was 
called, and after him Mr. Rollins, who swore positively that 
he accepted the licence bond fide, in the belief that the patent was 
valid, and appealed for corroboration to Mr. James Hinks, who 
was in Court at the time, but did not put himself into the witness- 
box. After all this, his lordship did not think he could believe a 
witness who swore that the cone with a double slot was in his con- 
templation when he took out the patent in 1865, seeing that his 
attack on Rollins in 1871 was founded on a cone with a single slot 
being an infringement of the patent. Upon the whole, his lord- 
ship’s opinion was that Mr. Joseph Hinks’ evidence as to the cone 
with a double slot being part of the combination claimed was a 
mere after-thought, to support the patent when it appeared that it 
could not otherwise be supported; and he would not have relied on 
his evidence in order to uphold the patent even if he thought such 
evidence were admissible to vary the plain meaning of the specifi- 
—_ pe... lordship then gave judgmeut for the defendants, with 
costs.—Z'imes. 











THE Society of ENGINEERS.—The annual dinner of the Society 
of Engineers took place on Tuesday evening, the 19th instant, Mr. 
R. P. Spice, C.E., vice-president, in the chair. About seventy 

entlemen sat down to dinner. After the usual loyal toasts had 
mn proposed, Mr. Spice gave ‘“‘ Prosperity to the Society of 
Engineers,” pointing out that it had existed ard flourished for 
twenty-one years, and was never in a more prosperous condition 
than at present, the number of new members elected during the 
past year being very considerable. The health of the president 
elect for 1877, Mr. T. Cargill, C.E., and that of Mr. A. Williams, 
the honorary secretary and one of the founders of the society, were 
also drunk and responded to. The musical arrangements were 
under the direction of Mr. Montem Smith, 


THE Boadicea, 16, unarmoured screw corvette, the first launched 
of her class, has compound horizontal direct-acting engines, 
having a high-pressure and two low-pressure cylinders, and are 
contracted to work up to 5250 horses. When placed on the mea- 
sured mile in October last she readily attained a mean speed of 
14'813 knots an hour, the number of revolutions per minute being 
74°12, The horse-power developed on that occasion was 512922; 
and the Admiralty then resolved to send the Boadicea on a special 
six hours’ run, with the object of ascertaining the amount of fuel 
consumed per hour and per indicated horse-power when pressed at 
her maximum speed. This trial was made on Tuesday with the 
most satisfactory results, Mr. Phillips, on the part of the contrac- 
tor, consenting to take charge of the engines, although the object 
of the run formed no part of the contract. The Admiralty pro- 
vided the coal, which was of the special hand-picked, smokeless 
kind. We have already stated that the engines have three 
cylinders, and considerable doubts had been expressed in engineer- 
ing and scientific circles as to whether compound engines of that 
type were capable of being worked at a very low pressure of steam. 
The practical result, however, showed that the engines of the 
Boadicea could be worked with only 104 lb. of steam in the boiler ; the 
initial pressure in the high-pressure cylinder being at the timo 6 lb, 
below a pressure. The power developed was72borses, 
During the trial the water at starting was perfectly smooth ; but 
when the Nab Light was passed and the ship’s course was steered 
direct south, a brisk breeze from the north sprang up, and some 
lively water was encountered. The draught of the ship was 
20ft. Gin. forward, and 22ft. 4in. aft, about the same as when she 
made her mile runs, or about a foot less by the stern than her 
estimated trim. The safety valves in the ten boilers were loaded 
to 70 lb. on the square inch, and the revolutions were gradually 
worked up from forty-five per minute after the telegraph gave the 
order for full speed. The observations were made every half-hour. 
The lowest results were obtained during the first half-hour, when 
the horse-power developed was 4792°57, and the mean revolutions 
71°93 ; the maximum results were obtained in the ninth half-hour, 
when 5616°56 horse-power, and 75°36 revolutions per minute were 
recorded. The following were the means of the six hours’ trial :— 
First hour, 4893°17 power and 72°98 revolutions; second hour, 
540610 power and 74°68 revolutions; third hour, 5414°6 power 
and 75:28 revolutions ; fourth hour, 5227°3 power and 74°54 revo- 
lutions; fifth hour, 552313 power and 75°16 revolutions; sixth 
hour, 5320°3 power and 74°43. revolutions, The mean of all the 
means was Gus 5300 horses, or fifty in excess of the contract 
power, and 74°5 a minute. The rate of speed attained 
could only be approxima’ arrived at, The log showed at one 
time a speed of 144 knots an hour, but comparing the performances 
of the engines on Tuesday with their performances on the mea- 
sured mile, it is certain that more than fifteen knots were realised. 
Thirty-five tons of coal were consumed during the trial, being 
5°83 tons an hour, or 2°4 lb, per horse-power exerted. Vacuum in 
condensers, 25°53 Ib. for and 24°74 1b. aft, the pressure of the 
atmosphere on deck being 29 deg.; pressure’ of steam in boilers, 
65°91 Ib.; pressure in cylinders— high pressure, 30°758 lb., low 

ressure, 12°366 lb.; indicated horse-power, ~~ pressure, 2325°26 

orses, low pressure, 2969°65 horses—total indicated horse-power, 


529491. © engines worked surprisingly well, the only defect 
being a slight of steam at the cover joints of the high- 
pressure cy: . 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


4183. Improvements in the means of or apparatus for O1L1no or LuBrica- 
vine the Axte Boxess of roller skates and such other parts as may 
req) g, and which said invention may be applied for oilin 
ne to other articles, Henry Thomas Davis, Lew: High-road 

en 


4144. Improvements in Winprnc Macutnes for making pirns or cops, 

Joseph Richardson Turtle Mulholland and William M d Porter, 
Belfast. --25th October, 1876. 

4202. A system of —- and ARTICULATED Wacons, carriages, and 
motors, Alexander Melville Clark, Chancery-lane, London.—A commu- 
nication from Leon Dathis, Paris.—30th October, 1876. 

4330. Improved means and appliances for ascertaining and RecorpInG 
the Sreep and direction or t (latitude and longitude) of a 
VesseEx, Tito Visino, Brompton, Middlesex.—9th November, 1876. 

4352. Improvements in the construction of Buckues and straps or belts, 
Isidor kenburg, Manchester.—10th N ber, 1876. 

4406. Improvements in VaLvep Nozzces for bottle stoppers, John 
Morgan Richards, Great Russell-street-buildings, London.—A commu- 
nication from Elias B. Requa and Joseph Cristodoro, New York, 

4408. Improvements in the construction of Srzam Borers or generators, 
Poot tubes for the same, Joseph Harrison Adams, Fulham 

ondon. 

4410, An Anti-TarTaRIC Lusricant, William Spence, Quality-court, 
Chancery-lane, London.—A communication from Isaac Bernhard, 
Paris. 

4112. Improvements in Dryrne SHeEps and ap 
William 








tus for drying bricks, 
Frederick Beart, Arlesey, Hertfordshire.—14th November, 1876, 

4416. Improvements in Takine Impressions or casts of the mouth for use 
in making artificial teeth, and in apparatus for the same and other 
dental operations, John Wood, Dumfricshire. 

4418. Improvements in apparatus for the manufacture of ConcenTRATED 
‘Su.tpuuric Acip and other mineral acids, Gerard Wenzeslaus von 
Nawrocki, Berlin.—A communication from Ludwig Brumleu, Berlin, 
Germany. 

4420. Improvements in the manufacture of Suaar in connection with 
the so-called extractors, and in apparatus therefor, Gerard Wenzeslaus 
von Nawrocki, Berlin. —A communication from Ernst Koérting, 





4426, Impr ts in the treatment of Impure Leap and of the pro- 
ducts obtained therefrom, Clement Roswag, Paris, and Hamilton 
Geary, Old Charlton, Kent.—15th November, 1876. 

4428. A system of InexPLosive Steam GENERATOR, Julien Francois 
Belleville, Paris. 

4430. Improvements in Sream Enornes and boilers, Frederick John 
Rowan, Glasgow. 

4432. Improvements in self-propelling or Locomotive Enarnss, Robert 
George Burrell, Thetford, Norfolk. 

4434. Improvements in Tosacco Pipes and cigar-holders, Frederick 
Stanfield, Lewisham High-road, Kent. : 

4436. Improvements in Printinc Macuinery, Richard Timperley and 
Robert Thomas Gillbrand, Darwen, Lancashire. 

4438. Improvements in Bart Va.ves for water cistern supply and other 
fluid supply purposes, William Hamer, Northwich, Cheshire. 

4440. An improved manufacture of Tusz Rovina F.yers, Thomas 
Hattersley, Leeds. 

4442, Improvements in Motors applicable to the driving of sewing and 
other machines, Alexander Browne, Southampton-buildings, London. 
= ication from Messieurs Perrier and Boccard, jun., Paris.— 
16th November, 1876. 

4446, An improved method and apparatus for PREsERviNG ANIMAL and 
VEGETABLE SwpsTances, Kennard Knott, South-street, Finsbury, 
London. 

4448. Improvements in automatic apparatus for Extineuisuina Fires, 
Thomas Coats, Paisley, N.B.—A communication from Hezekiah Conant, 
Pawtucket, U.S. 

4450. Improvements in the construction of Har-rester Bepsreaps, 
John Neal Sedgley, Leicestershire. 

4452. Improvements in ees for raising and Lowerina Heavy 
Bopies, Alfred Todd, Birmingham. 

4454. Improvements in the construction of Bucktes and Keepers, and 
in the mode of connecting them to leather straps and other articles, 
also in the construction of travellers’ belts, and in the mode of uniting 
the ends of leather and other straps, John Sidney Crowley, Man- 
chester. 

4456. Improvements in Sewrne Macurves, also in the mode of and in 
the means for winding spools and cops for the same, and in cop cases, 
Alexander Anderson, Glasgow.—17th November; 1876. 

4458, Improvements in WaTer Gavogs for steam boilers, Joshua Kundell 
and William Joshua Rundell, Poplar, London. 

4462. Impr ts in apparatus for preparing Cues and Cus-rips for 
connection, John Foulds, Manchester. 

4464. Improvements in the construction of and method of Acruatina 
Brakes for railway trains, Joseph Michell Paull, Stonehouse, Ply- 
mouth. 

4466. Improvements in machinery or apparatus for Streamine and Serrina 
TextILe Faxsrics, William Ely Sudlow, Oldham, Lancashire. 

4468. Improvements in the treatment of Ores containing nickel and in 
obtaining nickel and secondary products therefrom, Alfred Henry 
Allen, Sheffield. 

4470. Improvements in the preparation and use of an improved printin, 
or Surracina Ink, Robert Pinkney, Bread-street-hill, London, an 
Francis Davis Ward, Chandos-street, London, 

4472. A new or improved Castor, John Barr, Greenock, N.B.—A com- 
munication from Lewis Peter Lawrence, New Jersey. 

4474. New or improved Automatic Grippine Tonos or reachers, William 
Rutherford and Peter Mitchell, Forfar, N.B. 

4478. Improvements in VeLocipepEs, a part of which improvemenis is 
appllonis to other vehicles, James Starley, jun., and John Kemp 
Starley, Coventry.—18th November, 1876. 

4180. Improvements in the manufacture of PorTLAND Cement, Robert 
Andrew Gibbons, Northfleet, Kent. 

4482, A new or improved method of and apparatus for measuring and 
Drawine Orr any given quantity of Liquip from a vat, cask, or other 
vessel containing it in bulk, Thomas Shaw and William Blackburn, 
Huddersfield, Yorkshire. 

4486. Improvements in the construction of Steam Enaives, William 
John Jewitt, Blackburn, Lancashire. 

4488. Improvements in the construction of Batus to be heated by gas, 
Richard Quick, Wharton-street, London. 

4190. Improvements in the manufacture of Boors and Suors, Henry 
Jennings, Coventry. 

4492. {mprovements in Fire-LicuTers, David Crombie, Coleman-street, 

mdon. 

M94. Improvements whereby Lace and Boppin-NeT MAcHINEs are 

dapted to the facture of fabrics heretofore only manufactured 
by hand or on ordinary weaving looms, William Robert Lake, South- 
ampton-buildings, London.—A communication from Léom Sival La 
Serve, Lyons, France.—20th November, 1876. 

4496. An improved method and apparatus for the manufacture of 
SaniTarRy and other Porrery Wake Pires, James Smith, Old Kent- 
road, London. 

4498. Improvements in the construction of Rotter Skates, William John 
Kendall, Heaton Norris, Lancashire, and John Whiteley, Rochdale, 
Lancashire. ° 

4500. Improvements in the construction and arrangement of the Rotts 
of the “three high” Rott1ine Mitts for rolling iron or steel or other 
metal bars. such as rails, girders, or other bars of various sections, 
Alphonse Edouard Thomas, Clabecq, Belgium. 

4502. Improvements in the construction and arrangement of parts of 
atmospheric or AERATING CHURNS, Thomas Baxter East, Longwall, 
Oxfordshire. —A communication from Thomas Simmons, Hartford, 
U.S. 

4504. Improvements in Pumps and condensers for motive-power engines 
and other purposes, Robert Mudge Marchant, Hatton Garden, London. 

4506. Improvements in Bence Sawine Maceunery, William Blackett 
Haigh, Oldham, Lancashire. 

4508. Improvements in or ore to Armour P.ates, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Marrel 
Brothers, France. 

4510. Improvements in Borttes for containing atrated liquids, and in 
the mode or means of sto ring or clos’ such bottles, Charles 
William Batten, Joseph Griffin, and Francisco dencio, Bristol. 

4512. Improvements in Boxes for holding matches, pens, needles, pins, 
and lee articles, Robert Henry Ann, Birmingham. 

4514. Improvements in apparatus for Davina Bricks, Cement, Potrery, 
Peat, and other materials, Frank Wirth, Frankfort-on-the-Maine, 

Germany.—A communication from Johann Matern and Julius Matern, 











4516. Tuprovenents in the means of Porirymc Sewace and other foul 
waters, Charles Denton Abel, Seuthampton-buildings, London.—A 
communication from Felix Langlet, Rheims, France. 

4518. Improved VaLve Morton for reversing steam engines, Frederick 
Joseph Bird, Kingsland, London.—A communication from Hiram 
i. im foomen as a 8) Pipes with Drars to 

4519. Improvemen‘ BoTING SERVICE PIPEs 

William Greenhill, ‘Bampton 


vent gases enterin 
Court, Middlesex. . 
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machines, Alex- | 4677. Improved for in stone or wood, ; 4544. Wiprvc Yaans, Robert Motion, Dundee..—29nd November, 1876. 
= Se irene Tckin A commmmleation trem Gold Great St. Helen’ Seay Cowvenzis Hany Wi Brookman, “Burton 
William Henry d, Leunton, U.S.—2lst Ni , 1876. 4679. Improvements in — and in es aa ie Gece 
4526. Saas manufacturing, , and an CaRTEs DE VISITE meats, Se es ie oseph Foster, Preston.—27th December, 
Economrsine Gas, which improvements are pened fee Janes Whyte cod Matthew hallo, Bente w, N.B. All having an interest in any one of such applications 
alle, Tmprovements in manufacture of Ware. Times and other | 4685. Improvements in the man of Topacco and in ‘ertioular in writing objections to applications 
weldiess rings of steel, John Hamilton wood, machinery or apparatus em therefor, William John Leman, | at the office of the Commissioners of Patents within twenty-one days of 
ts in Ireland. 





or a 
Dret Carpets, George Somerville Norris, Chancery-! 
4539. Improvements in we aluminium and ALUMINIUM ALLoys, 
Ed Archer Wilde, Notting- London. 
4540. Improvements in Cocks, John Dewrance, Great Dover-street, 
, Welwyn, Hert —22nd > 
1876. 


4542, {mprovements in the treatment of Horns and Hoors, and in the 
Dg = employed | ee David Stewart, Aberdeen, N.B. ? 
y for Wixpinc YaRs into Cors or upon 








ag Robert Nation, Dundee. 
4548. Improvements in Foupine Cuair-BepsTEaDs, Samuel Griffin, Hollo- 


4550. An improvement in FLEexte.e Tusinc, Harwood Wakeman, New 
York. 


4552. Improvements in CentrirvcaL Deyisc Macaixes or extractors, 
Edw: Grimth Brewer, Chancery-lane, London.—A communication 
from Messrs. Boulieu, Brothers, and Charlon, Lyons, France.—28rd 
November, 1876. 

4554. Impr ts in tus for Torwinc and TicHTEentne Keys in 
brass and other metal cocks, John Paterson, Edin 

4556. a gee oe 4 STATIONARY Cases, Thomas William Harrison, 

“ce Ie as its -~ the W: f carriages, cabs, tramway cars, 
58. Improvemen’ HEELS 0 ® Ly 
carts, oT suuiler vehicles for common roads, Frederick fetes 
Islington, London. 

4560. Improvements in ConverTIBLE BepsTeaps, Harry Watkins Brook- 
man, Burton-crescent, London. 

4562. A new or improved hollow bossed SeLr-LuBRIcATING WHEEL for 
colliery corves, railway trucks, and cther similar vehicles, Robert. 
Hadfield, Southampton- -buildings, London. —24th November, 1876. 

564. An improved self-acting machinery for Stoprine Weavine Looms 
when a thread or warp brakes, Léon Frey, Guebwiller. 

4566. Improvements in Acruatine the Siipe-vaLves of Steam and other 
Fivuip Enorxes, John Nicholas Floyd, Handsworth, Staffordshire. 

4570. Im — in and appertaining to Pockets for wearing apparel, 
parts ol whi ich improvements relate to a safety attachment for securing 
watches, pom and other like articles, Edith Annie Fox, Birkenhead, 
Cheshire. 

4574. Improvements in combined Travettinc Bacs and Boxes, John 
ag 4 Russell Kingsland-road, London. 

4576 ts in the ture of Gas, Charles Frederick 
Mathieson, Mincing-lane, London,—25th November, 1876. 

4580. Improvements in apparatus or means to be employed in the treat- 
ment of Woo.Len 811k and mixed fabrics or goods with a view to the 
destruction of any vegetable fibres or substances contained therein, 
Edwin Pcwley Alexander, Sout , London.—A com- 
munication from Daniel Michel, Paris. 

4582. — in Wes PRINTING MAacHINES, Sea Foster, Preston, 
Lan 











4584. Improvements in Rotter Skates, James George Casswell, Great 
Winchester-street- buildings, London. —A communication from Prisdang 
Choomsai, Siam.—27th November. 1876. 

4598 Improvements in the construction of apparatus employed for 
Fixisninc VeLvets and velveteens and other similar piled fubrics, 
Frederick Cooper, Limefield, Lancashire. 

4600. Improvements in SPRING Bavances, Frederick Dicas Artingstall, 
Manchester 

4601. An improved process of Sorreninc, CLEANSING, and DECOLORISING 
Fipres and Fasrics, Alexander Melville Clark, Chancery-lane, London. 
—A communication from William Maynard, New York. 

4602. Improvements in RaiLway Coup.inos, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Hamlin G. Russell, 
Lincoln, U.8., and John Lorenzo Roberts, Missouri, U.S. 

4604. A new or ‘improved apparatus for SpLirrine Woop or for chopping 
other hard or tough materials, Ferdinand Robert Miller, Glasgow. 

4606. Improvements in apparatus for Corina Wire Hope or drums used 
for steam ploughing and other machinery, Alfrecl Yeoman Watson, 
Norwich, Norfol 

4610. Improvements in Screw-cuttinc Macuinery and tools, Edmond 
Pierre Baville and Arthur Greenwood, Leeds.—28th November, 1876. 

4614. Improvements in Stoppine the Leaks in and preventing corrosion 
of boilers and in composition therefor, which composition is applicable 
for protecting other surfaces liable to expansion and contraction, Hugh 
Ferguson, Liverpool. 

4616. Improvements in Coatinc Steam Borters, pipes, ~ the like, to 
prevent loss of heat therefrom, Robert McI vor, Live: 

4618. Improvements in Toast-racks, cruet frames or - liqu 
cases or stands, and other similar articles, William Henry "Jac 
Islington, London, and Charles Jackson, Burton-on-Trent. 

4624. Improvements in the means of Preservinc Meat, Fisu, and 
analogous substarices, John Harvey, Upper Thames-street, London. — 
29th November, 1876. 

4627. Improvements in the construction of Kickups or tipping cradies, 
and in the appliances to be used therewith, Walter Geoffrey Jackson, 
Saltburn-by-the-Sea, Yorkshire. 

4628. Improvements in the manufacture of Nur BLanks and in machinery 
or apparatus connected therewith, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Samuel Sharpless Townsend, 
Philadelphia. 

4629. Improvements in the Saurr.es for sewing machines, William 
Reid, Glasgow. 

4630. A new and improved automatic mode of DisPLAYING ADVERTISE- 
MENTS, James Ledger, Fleet-street, London.—A communication from 
Louis Tampier, France. 

4631. Improvements in Rartway Covupiines, Richard Harrison, New- 
castle-on-Tyne. 

4632. Improvements in apparatus for Dryinc CLay, sewage deposit, and 
other substances or matters, Edmundson Scholes, Hol gwood, 
Lancashire. 

4633. Improvements in Fire Grates and furnace grates, Alfred Charles 
Twentyman, Wolverhampton. 

4634. A new or improved apparatus for suspending or Fixinc SHELVEs, 
racks, or ather articles in the recesses of walls, and in other situations, 
Henry Weybridge Ferris, Regent's Park, London. 

4635. Certain improvements in machinery for Spinnine and Dovus.ine, 
Samuel Brooks and George Harrison, Manchester. 

4637. Certain improvements in the construction of Rep Leap FURNACES, 
William Lang, jun., Glasgow. 

4639. Improvements in machines or apparatus for the manufacture of 
Rarvway and other CarriaGe Spaines, James Mitchell, Sheffield. 

4643. Improvements in PRoJEcTILEs and bullets, James Alexander 
Walker, Chancery-lane, London. 
4645. An improved mode of and apparatus for niing up Printep PaPER 
into the form of books, pamphlets, iam 
Conquest, Tudor-street, London.—A Suamniedin from. Stephen 

Davis Tucker, New York. 

4646. Improvements in hinery for the facture of Screw Heaps, 
Frederick Carley Coxhead, Leadenhall-street, and Robert Steers, Manor- 
road, Walworth, London. 

4617. Improvements in Boor and Ssoz CLEANING MacHines, Thomas 
Bigus, igh Woods, ype ey 

4648. hi for “1 'onmmed Rattway Rais, 
Charles Davy, Shemela —30th November, 1 

4651. Improvements in modes of and pov Lave for marking and Recorp- 
ING BILuiarD, Poo., and other games, ——o in part to other 
Fivteos. where marking or recording is required, James Ashcroft, 


4655. Eepesvements in the pantie of Anitine Dyes, John Swinton 
Butler, Percy-street, London 


4657. Improvements in Steam Generators, Charles William Gauntlett, 
Southsea. 











4659. Improvements in machinery or . for making Ice and re- 
ducing temperatures, John Garrett Tongue, South 
London.—A communication from Carroll L. Richer, New York. 

4661. Improvements in Mutes for spinning cotton, wool, and other 
fibrous materials, Aaron Metcalf, Preston.—1st December, 1876 

4663. Improvements in self-acting apparatus for VENTILATING the cases 
of millstones, Henry Bernoulli Barlow, Manchester.—A communication 
from William Seck, Frankfort-on-the-Maine. 

4667. Improvements in machinery or apparatus for PvcLvERIsING 
Mrverats and other substances, Balthasar Wilhelm Gerland, Maccles- 
field, Cheshire.—A communication from Heinrich Albert and Eugen 
Albert, Germany. 

4659. Improvements in and connected with Raiiway and other like 
_— and their nuts, Joseph Henry Betteley, Fenchurch-street, 

ndon. 

4671. Improvements in Sprinos for railway and other purposes, Nathan 
Gold Kimberley, Great St. Helens, me hoy ° 

4673. Improvements in safety apparatus for Horstrne Caces, Carl Pi 
Dresden, Saxony.—A communication from Carl Eickhoff and Ro 
Eickhoff, and Reinhold Ardelt, Prussia. 

4675. Improvements in apparatus for Preventive Waste of Water in 
water supply to closets, drinking fountains, wash-hand — = 


other water ee a Eliot Wal 
oad ive y appliances, Howard, thamstow, Essex, 





4687. Improvements in or applicable to Srzam Enorves, Walter Lees, 
Sowerby Yorkshire. 
tus for Gramma Woop mer 
surfaces, = Pearson, London. — 
peda: a oy Nl 5, B. Geom, Cleveland, UB 4th December, 1876. 


Inventions Protected for Six Months on the Deposit of 


Specifications. 
4748. improvements roma and bobbins for AA weap govaenen od 
William Robert Lake, Southampton-buildings, London.—A communi 


cati » from Jeremiah Essex, Vermont, U.8.—7th December, 1876. 


4775. ~“~provements relating to the ventilation, w. and CooLine 
of helena’, schools, churches, and other buil illiam Robert 
thampton-buildings, London.—A comm from John 


Stephen Linsley, New York.—9th December, 1876. 
4788. Improvementsin WaTer GAUGES or Srop-vALvEs, William Andrews, 
Lisbon, U.S —11th December, 1876. 


Patents on which tr» Stamp Duty of £50 has been Paid. 
4075. Inon and Sreet, Charles William Siemens, Westminster, London. 
th December, 1878. 


4080. ScREwINc’ SoLEs, pate Brown, Southampton-buildings, 
London.—11th December, 1 

4088. ony Meat, Pierre Paul Egide Marie Koch, Belgium.— 11th 
December, 1 

4088. eoten’ Frederick William Turner, Hanover.—11th December, 1873. 

4100. Grapnets, Francis Lambert, St. Marylebone, London. — 12th 
December, 1873. 

4110, AcruaTinc Brakes, James Steel, Glasgow.—13th December, 1873. 

4114. sroprer, John Edwards, New Garden-street, Hull.—13th December, 
1878. 


, 
4148. GunpowpER, Joseph Fenton, Colchester.—17th December, 1873. 
4171. InsuLators, Guilherme Schfich de Capanema, Charing-cross, 
London.—19th December, 1873. 
4177. Automaton Box, Henry Roman, Brompton, London.—9th December, 


1873. 
= CaLENDER Ro.uers, William Tatham, Rochdale.—12th D b 








, 
102. CurtINe, &c., STone, — Henry Johnson, Lincoln’s-inn-fields, 


London. —13th December, 187 
= _— RED LENSES, Jobn y en Nickoll, G 





d.—13th Di hy : 
aor , Sen Woot, Frederick Moore, Trowbridge.—13th December, 
1873. 
4148, Execrric Te.zcrapus, John Neale, Stoke-upon-Trent. — 17th 
December, 1878. 
4220. Foo’ SionaLs, Thomas Barrow, Rock Ferry, Cheshire.— 23rd 
*, 1873. 
=  :—ercrme Enarnes, John Richardson, Lincoln.—16th December, 
ats es. Robert Paulson Spice, Westminster, London.—19th December, 
1873. 


4240. \ arenas John Wickliffe Egginton, Birmingham.—24th Decemb 
1873. 





4292. BLowixe Macutxes, John Henry Johnson, Lincoln’s-inn-fields, 
London.—381lst December, 1873. 

13. BREECH-LOADING FiRE-ARMS, Peter Jensen, Chancery- iene, London.— 
lst January, 1874. 

4128. nna age hg Me Om 


Duty, Mansfield.—16th ‘December, 1873, 
4137. ao SILK, 


Trafford, Leek, Staffordshire.—16th 


4145. a tre, 5° h Bartlett, Sp oe eee tad London.—17th December, 1873. 

4158. Verticat Borers, John Ri ison, Lincoln.—17th December, 1873. 

4157. Dveine, &., John Oldropd and Mark Oldroyd, jnn., and Joshua 
Woodcock and Ji ames Coulter, Dewsbury.—18th December, 1873. 

4168. Worxine Gas Puririers, William Thomas Walker, Highgate.—18th 
December, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 

3607. Srreet Tramways, &c., James Livesey, Westminster, London.— 
13th December, 1869. 

$710. Fastenrtnos, William Blizard Williamson, sen., Worcester.—22nd 





December, 1869. 
3598. UNTAPPED Nuts, Philippe Koch, ti 3th D ber, 1869. 
3709. Screw a Joseph ye Ray Balsall Heath, Worcester.— 


22nd December, 186 
3644. Hyprostaric eases oe Frederick Eliot Duckham, 
Millwall, London.—16th December, 1 
a 3 ' eames Frames, Luke Wocdwerd, Nottingham.—18th December, 


son, —_ Furnaces, William Ferrrie, Lanark, N.B.—2lst December, 


sen Wueets, John Octavius Butler and Joseph Nichols, Leeds, and 
William Heslop, Doncaster.—16th December, 1869. 

3684. Garments, Edward Thomas Hughes, Chancery-lane, London.—20th 
December, 1869. 





Notices of Intention to Proceed with Patents. 


$123. Taste CioTH, John William Gray, Southampton-buildings, London. 
—A communication from Alexis Martel. 

$132. Spiitrine, &c., Skruvs, Samuel Holt 8) , Leeds. 

3133. Cutrinc LeaTHeEr, Samuel Holt Sharp, ds.—5th August, 1876. 

3142. Strert Tramways, Gustave Lindemann, Salford.—8th August, 1876, 

8151. PowpErino Buoob, Campbell Forrest, ‘Edinburgh, and Alexander 
Forrest, Mancheste 

3152, Curtina Coa, Edward Alfred Cowper, Westminster, London, 

$154. Perroratinc, &c., Paper, &c., Ernest de Pass, Fleet-street, 
London.—A communication from Auguste Trouillet.—9th August, 1876, 

$172. Wacons, &c., William Edward , Wellington-street, London. 
—A communication from Francois Alla: 

$175. Looms, Herbert John Haddan, Strand, London.—A communication 
from Joseph Adolph Mittner and Richard "Luders. 

8176. Vatves, Herbert John Haddan, Strand, London.—A communication 
from Charles Brown. 

3177. Dresstnc Tampico, Herbert John Haddan, Strand, London.—A 
communication from Enoch B. Whiting.—11th August, 18 76. 

$186. SuHeet lron Upricuts, Jules Auguste Desgoffe, Paris. 

3190. Braces, Frederick Tew, Falcon-square, London.—12th A , 1876. 

$202. SprraL METALLIC Banps, Robert Hall, Horsforth, and Samuel 
Priestley, Bradford. 

$205. SetF-actiInc Mutes, William Edward Gedge, Wellington-street, 
London.—A communication from Emile Hanhart.—1l4th August, 1876. 

$208. Lack Macuivery, Joseph Cooper, Lenton. 

= 5 SMOKE-CONSUMING APPARATUS, Jean Baptiste Pierre Alfred Thierry, 


soil F Fororna Horsesuor Natts, Edwin Lewis Brundage, Leeds.—L5th 
1 


ugust, 1876. 
$231. Soren, &e., the Frow of Gas, David Bruce, Peebles, Edin- 





3232. - Cottivatinc Apparatvs. William Rainforth, sen., and 
William Rainforth, jun, Lincoln.—16th August, 1876. 

$292. Pianororte, Edouard Lecomte, France. 

3298. Propucine PHoTocRAPHIC IMAGEs, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Marcel Charbonnier and 
Robert Charbonnier.—22nd August, 1876. 

$151. Vavutts, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Edouard Henri de la Bonniniére.—1st 


1876. 
7s FRAMES of Umprettas, Achille Gruyer, France.—2nd September, 


3497. Fasrewtnos for Groves, Alexander Melville Clark, Chancery-lane, 
London. — A communication from William Fowler Foster. — 5th 
September, 1876. 

3942. Ercuine on Grass, John Unwin, Sheffield.—12th October, 1876. 

4109. Fiuip Meters, James Walk ker, Glasgow.—24th October, 1876. 

4284. mameaes Simon Simons, Bishopsgate-street, London. — 6th 


Nov 

4815. Nors, Roland Harrin “4 Wolverhampton.—7th November, 1876. 

4838. Stoppers, Edgar Breffit, London, and John Edwards, Castleford.— 
9th November, 8 

4878. THREADING NEEDLEs, Raby Murphy, Cannes, France. — 11th 
ee 1876. “ 

4421. Repeatina Sma.t-arms, Charles Pryse, jun., Birmingham.—15th 
November, 1876. j 

, | 4488. Yaccrane James Sate, jun., and John Kemp Starley, 

876. 
a BorrLes Charles W: Batten, Joseph Griffin, and Francisco 


illiam 
dencio, Bristol.—2ist November, 1876. 
Eliza Pri: Withington.—22nd November, 








us —— FasTENERS, 





1141, 6d.; 1200, 6d.; 1205, 6d.; 1319, 6d.; 1822, 2d.; 1 et: 
100 Bae ia , 322, 832, 6d.; 1848, 8d.; 


1380, ‘3d; 1886, '6d.; 1889, 6.5 1800, 6d.; 1 6d. 
1417, 6d.; 1424, 6d. 1435; 6d. 1499, 6d.; 1485, 6d.; 1450, 6d.; ie 4a 
1459, 6d.; 1460, , 6d.; 1480, 6d.; 1482, 6d.; 1707, 6d.; iso, 24.3 1948, 2d.; 
1950, 2d.; 1951, 2d.; 1991, 4d.; 1998, 4d.; 1999, 2d.; 2001, 2d.; 2004, 2d.; 
2005, 4d.; 2006, 2d.; 2012, 2d.; 2013, 2d.; 2019, 2d.; 2027, 2d.; 2029, 2d.; 
2032, 2d.; 2083, 2d.; 2036, 2d.; 2040, 2d.; 2041, 2d.; 2042, 2d.; 2043, 4d.; 
2046, 2d.; 2047, 2d.; 2048, 4d.; 2051, 9d.; 2053, 2d.; 2054, 2d.; 2055, 2d.; 
2063, 2d.; 2064, 2d.; 2067, 2d.; 2075, 2d.; 2076, 2d.; 2078, 2d.; 2079, 2d.; 
2080, 4d.; 2082, 2d.; 2084, 2d.; 2d.; 2086, 2d.; 2087, 2d.; 2088, 4d.; 
2090, 2d.; 2001, 4d.; 2094, 2d.; » 2d.; 2102, 2d.; 9104, Qd.; 2108, 2d.; 
2114, 2d.; 2115, 2d.; 2120, 2d.; 2122, Qd.; 2127, 2d.; 2136, 2d. ; 22187, 2d; 
2147, 2d. 

*~e fications will be forwarded by post from the Patent-office 
receipt of the amount of price and postage. Sums ex is. meatbe 
remi ce Order, made payable at the P ce, 5, *. 
Come Mr. H. Reader Lack, her me enpenys Patent-office, South- 

-On- 5 








ABSTRACTS OF SPECIFICATIONS. 


1702. TurEaps or Yarns, H. B. Newton.—Dated 21st April, 1876. 
on oe consists in ee veg a —e for ming oper 4 

m, by passing omnes unite 6 pressure of a trav. apron an 
a leather covered roller. 

1708. Macurne Guus, W. R. Lake.-—Dated 21st April, 1876. 

This invention relates to that class of field guns designated as 
‘machine guns,” and of which the American Gatling gun and the 
French mitrailleuse are well-known examples, It compeiees improve- 
ments in the mechanism whereby the barrels are successively loaded. 
This is accomplished by carrying the loaded hee ae ey on a belt, which 
passes over a drum at the rear end of the barrels in a direction at right 
— thereto, and furthermore by im; a a reciprocating movement 

the barrels in a direction with the axis about which the; 

mech. so that in their revolution they shall be successively ca 
back until their open butt ends shall pass over and enclose a 
brought into proper Pometteat 2 therefor’ by by means of the belt. The 
are made to traverse itudinally back and forth as required, and the 
belt is carried forward at right angles thereto by the revolution of the 
shaft g the barrels. It also comprises improved mechanism for 
exploding the pod = meg heal by the ae ends 0 vf the gun barrels 
when brought into proper position for — mecianism may 
consist of a separate hammer for each to be nat and released as 

uired by a single fixed cam hi 
to bear in the revolution of the aft carrying barrels 
of the gun, substantially as described; or instead of the multiplied 
hammers and the single fixed cam, the mechanism may consist as 
described of stati which are cocked and released at 
the proper moment, Tor firing the loaded barrels in turn by means of 
spiral cams upon the revolving shaft carrying the barrels. 
3706. Inpuw-avesss anpD Gurra-PERCHA, B. Fixsen.—Dated 22nd April, 


This invention relates to a method or process of treating caoutchouc or 

—— and gutta-percha, | to ae the cost: of these materials and 

crease their value or set forth. The said 

a oy consists in the combination o or amalgamation of ozocerite with 
the caoutchouc ani with the gutta-percha. 


—. Senemeee AND Packine, D. C. Lowber.—Dated 22nd April, 


me! Sines is put into the oe of a lever - —_ Loe pe ~~ after 
a oe with carbolic acid to disinfect it, is pressed into bales. 
| od we uid that comes out is barrelled and is a shantle liquid manure. 
8 are perfectly inodorous and are easy of transportation. 
‘706. Fioors anv Roors, @. Northcroft.—Dated 22nd April, 1876. 

The floor is divided oad by rolled iron girders at — distances, 
In each of these divisions is a flat arch of bricks, the mer = ing sae a dey an 
not may in the longitudinal, but in the transverse d 
of vertical hoop iron, and tongues and ves in the bricks bricks and the 
mortar or cement in combining e whole into a solid mass. The double 
sk-vbacks entirely surround and cover up each girder, which = 
in asphalte therein, is free to expand should a fire heat it sufficien 
soften the asphalte. 

2707. MINING ee H. J, Haddan.—Dated 22nd April, 1876. 

A combination of cutter shaft and adjustable cutters, supported, 
guided, and worked in a sliding frame on a stationary bed frame. 
1708. Lusricatine Cups, J. Barbour.—Dated 28nd April, 1876. 

This invention is intended to lessen the waste of a a and consists of a 
boss or projection on the inside of the oil cups, so that the oil cup is reall 
an annular recess in which a thin ring is placed so as to leave a 
annular space. 

1709. Coverine Fioors anp WALLS, J. Thornton and J. Thallon.—Dated 
22nd April, 1876. 
invention relates to the employment of cork for covering floors 
and walls for both ornamental and useful purposes, and in carrying out this 
invention the inventors provide a veneer of cork, and apply the same to 
the floor by means of common glue, shellac or other cement, 
1710. Weicuine Macuines, W. B. Avery.—Dated 22nd April, 1876. 

The object of this invention is so to construct scalebeams and other 
weighing machines, without the necessity for manipulating the knife 
edges after they have once been formed and hardened. 


vit. pam Gunam Sprrat Pump, W. BE. Gedge.—Dated 22nd April, 











Tm. , Se relates to a construction of hydraulic generator, in 
which the automatic compression of air, obtained by a particular arran; . 
ment of the spiral hydraulic wheel, gives a power capable of feeding 
action of the wheel itself, and creating a continuous stream of water rod 
other fluid, 

1712. Umprectas anv Parasois, FB. G, Brewer.—Dated 22nd April, 1876. 

The stick consists of two parts sliding into one ensther, with peculiar 
arrangement of snap, springs, and framing. 

1718. Steam Enoives, 7. Black.—Dated 22nd April, 1876. 

The features of ——_: which “constitute this invention are, First, the 
conical valves for admitting steam to the 
os of steam po sr substantially, as set forth. Secondly, the 
gearing whereby the valves are set and actuated, substantiall: the 
manner described. Wc! the hydraulic starting and gon 
wherein reci rotary, conical valves are employed, substantially 
as set forth. Pourt ly, the —a of compound and non-rom- 
pounding engines constructed as di bed. 

1714. Matt, A. Blake.—Dated 22nd April, 1876. 

This invention relates more particularly to the treatment of 
after the whole or a portion of the wort has been drawn off from in 
the usual manner, in order to obtain therefrom an additional quantity of 
extractive matter, which may be utilised in solution in a subsequent 
brewing, or evaporated to a semi-solid consistence. 

1715. Hair Fasteners, C. G. Blrick.—Dated 22nd April, 1876. 

This invention relates to catches or apparatus employed by ladies for 

fastening aay and it consists in cting such cndhen or fasteners 





r the 
amount of hair has been enclosed between the two limbs of the catch, 
1716. Looms wr 5 Waavens, G. Smith.—Dated 22nd ty 

This method of supporting the 
and working the pooh wheel of jeoquerd apparatus. 
1717. Teastnc anp Duteme Fisrovus Supstances, W. Fenton.—Dated 
22nd April, 1876. 
This invention consists, First, in the use of an additional cylinder 
between the feed rollers and the swift. Underneath this cylinder 
2 oe Ee ee Deen See one ae. 8 the i 
ies a clearing apparatus to the grates of such machines, which con- 
preferably, of sweeps of perforated iron having teeth or other 
projections which pass up between the bars of the grate, and havea 
to-and-fro motion imparted to them Thirdly, he Geert by by fan a blast of 
hot or cold air into the delivery fan to increase its force. 
7. & Generatine Steam, B. de Pass.—Dated 22nd A 


fireplace is separated from the an. but is 
Rt ny ‘by meats of parallel passages perm 
the flames and gases pe ke Se eee 


vertical tubes therein. generator is com- 





cuttle boxes, 








wie , ay David Stewart, Aberdeen. 





























passages are provided in the walls, and the cold air coming 
{oe a pdlow yopeives the heat coming from the heated bricks of the fire- 
place. the air is heated it is carried through the parallel passages 
and is mixed with the burning gases, thereby producing perfect com- 


EERE, Coes aos Bees Paver, W. R. Lake.—Dated 22nd April, 
The First of this invention consists in im) 


for 

taking the from the ting press and vering them to the 

ek two or more of the folds at right angles 

to other. Second consists in a cylinder with 
ippers and movable creasers. The Third consists in the com! 

of the 2 es ee receive the sheets 


2 


from the press the le ang gy The Fourth part 
constate th the use of a revolving creaser. part consists in the 


employment of a rotating creaser and cylinder. The Sixth consists, 

in a modification for ada it toa f machine. The Seventh part 

onthe table tnatead of th vibra’ ome ne Sin part 
e 

consists in mechavism for deli cieote from the pris ig press 

straight without f 


1721. Exame.tine Watts, H. A. Bonneville.—Dated 24th April, 1876. _ 
or enamelling walls by applying on 
the said walls a compound, coloured or not, rendered adhesive and pene- 
trating by its melting obtained by heat. 
1722. Roiter Skates, H. Malcolmson.—Dated 24th April, 1876. 
The feature of novelty of this invention consists in effecting converg- 
ing of the rollers of roller skates b; to the 
derside ef th 


un 
enable the said brackets to 





ys as the foot-stock is tilted. The 
axles on which the rollers revolve swivel on a vertical pin h 
the centre of each of the aforesaid bracket-sha| 
ece passes et-sha: 
us connects of rollers to their respective 
— by the om vo axles of Lag! —y rollers, ‘ae a = 
e foregoing mechanism are ‘or keeping rollers square 
each other shen side pressure on the skate is removed. 


One, Sees Boots AND SHogs, H. H. Brown.—Dated 24th April, 
1 


The features of novelty in this machine are revolving brushes worked 
the foot on a treadle. 

1724. Rotter SKares, H. Kesterton.—Dated 24th April, 1876. 

According to this invention the axes of the rollers are made to incline 

er in one or other direction by the depression of the fore-end 

vely of the skate, thereby enabling the skater to 

pat e right or the left without any lateral in of 

At the heel-and-toe ends of the sole of the skate are quick- 
threaded screws which engage in co ig screw boxes 

bearings of the roller axes, strong coiled springs surrounding the screws, 

bearing at their upper ends st the sole, and at their lower ends 

the horizontal arms of the bearin en the skater depresses 

e fore-part of his foot the sole of the skate takes an inclined position, 
the front screw being forced into its screw box and the hind screw rising 
in its screw box; the screw boxes are thereby made to turn on the screws 
through the required angle, and a like motion is transmitted to the 
axes of the rollers, and the skate takes a curvilinear path. A like action 
takes place when pressure is put on the heel of the skate, but the incli- 
nation of the skate is in an o) ite direction. By relaxing the pressure 
on either the heel or fore-end of the skate, the coiled springs resume their 
balance, the sole of the skate becomes horizontal, and the skate takes a 
rectilinear path. 
1725. Rotuer Skate, EF. Le Riche.—Dated 24th April, 1876. 

The use of springs (metal or otherwise) attached to each side of each 
axle, whereby the give or yielding of the springs as the foot presses 
thereon produces a rocking or tilting motion, the fixing of such springs 
(or the bearings) of the rear axle at an angle with the skate atock, such 
bearer or springs pointing forwards, fixing the ae or bearings of the 
fore-axle at an angle pointing forward or backward. The use with a 
circular or — spring of a pin or screw poe through the centre and 
a nut, whereby the pressure may be regulated. The springs and bearings 
may be made to move to right or left so as to give additional turning 
motion ; each one may be fastened by a pin to the stock and secured in 
its place by a spring, or the two fore, or rear, springs may be secured to 
a turntable, which turntable may be secured to the skate stock. 

1786. Reotsterine Apparatus, W. A. Barlow and H. T! Davis.—Dated 
24th April, 1876. 

This invention has for its object the construction and application of 

apparatus to be affixed to roller and other skates or any other machine or 
cle, the use of which is required to be indicated or recozded, and it 

consists in a piston or plunger, whether tubular or solid, which, upon 

being depressed or actuated, will operate the registering mechanism. 

1727. Appominat Betts, B. Clark.--Dated 24th April, 1876. 

These belts from being made to fit the figure from the waist down- 
wards, and having trunks attached, prevents them from moving or 
shifting about, also giving much greater support to the figure than ons 
now in use, and gives greater freedom and ease in walking, stooping, 
sitting, &c. Lacing and cords are done away with, and fastened at the 
side with hooks and eyelets, which can be drawn in or let out at ease. 
1728. Torrepors, F. Maxwell-Lyte.—Dated 24th April, 1876. 

The invention consists in the use for propelling torpedoes of the more 
easily liquefiable gases in the liquefi ee ape state, such as 
ammonia, sulphurous, hydro-sulphuric or carbonic acids, or protoxide of 
nitrogen, but more cularly the first-mentioned. 
1729. PortasLe Batu Tuss, J. G. Tongue.—Dated 24th April, 1876. 

This invention relates to improvements in bath tubs, which may be 
readily adjusted for use, and as readily folded and packed in a small 
space so as to admit of its being carried by hand like an ordinary carpet- 
bag or satchel, and when desired so arranged as to constitute a receptacle 
for clothing and other articles, and thus serve as a substitute for such 
carpet-bag or satchel. 


THES, Parmer ENGINES AND Pumps, J. Stannah.—Dated 24th April, 


This invention relates to i ts in actuating the valves of that 
class of engines known as “ donkey engines” or pumps, for aupplyin 
steam boilers in which the piston rod of the ogtinker and the plunger of 
the pump are made in one piece. 

17381. Ciranina Winpows, &c., 7. Meadowcroft and T. —Dated 

HET 1 pemepanpannndlpeniioay 

vention ‘or its object improvements in a tus fe 
porting and affording safety to persons whilst poor in pong e 
exterior of windows at any elevation, painting, glazing, decorating, or 
repairing the exterior of buildings or for other fice purposes. 
1732. Futuna Fasrics, F. Glover —Dated 24th April, 1876. 

The inventor arranges the fulling rollersin sets of three instead of in 
pairs, that is, two plain rollers running upon one flanged roller, so as to 
operate upon the fabric twice instead of once in the same time, 


es ee AND Dressinc Yarn, J. H. Johnson.—Dated 24th April, 





the sole. 





1876. 
* This agg 0 od contis's in effecting the drying of the yarn or thread in 


ig or siz’ by combi e hot air system at present 
in use with a peculiar arrangement of plates heated. by steam, over 
which the yarn or 










or to the regulator valve, 
shuts off or partially shuts off 
tramways 


sists in forming base plate vertical col 
oo ona one 

in which 

pump or ram 

or 


forming one casting. Each steam piston and pum 


. 


THE ENGINEER. 





coming in contact with the inclined 
steam. ‘The apparatus era 
or in tunnels. 


OSE, See heme am Feary oats Pearn.—Dated 25th April, 


Fisch, the im ts consist in the combination, arrangement and 
vement 
the mechanism. For double pumps the invention ccn- 
bers, 4 alr vesus) are made with tis 
valve cham) an 
linder and steems oy on opposite sides of this column 
m of the steam and the ram cylinder and the column 


4 
g 


rod, with the crank 


under ram cylinders. For 


In 
give motion from the ram or piston rod to 
crank. o invention censiets fa an improved p valve 
which is like an cone-faced and seated valve with the stem 
downwards, but it has also an inner cone-facing and seating, the valve 


forming an annular cone valve. 


cs acne Sewaae, J. Bannehr and 8. A. Variey.— Dated 25th'April, 


The invention has for its object to intercept urine with the smallest 
ible admixture with water and other extraneous matters, and to 


tercept and treat the foeces and other suspended matters contained in 


sewage. 


1700 aL iste. anp Vatves, J. K. Blackie and J. Robertson.— Dated 25th 
This invention consists in carrying the u maparinr wp bynes mnagar 
pe up through the bottom of the service + lng nearly in a plane wi 

top of the false bottom or horizontal pocket, and in the centre of the 
ies in it leading from the supply t of the 
e measuring compartment into which the open mouth of the 

di pe enters, and is fitted with an india-rubber washer, and fix- 

ing round the upper end of the discharge pipe, a. upper face of the 


washer pressing up as a valve on the under s e pocket or plate 
and hole leading inte the disc! 


harge compartment and pipe, so as either to 
close the aperture or it and discharge the contents of the cistern, by 
the action of the weighted lid or valve working through the hole in the 
pect, and resting on the top of the washer on the upper end of the 
ischarge pipe. 
1741. Axies, W. N. Morrell.—Dated 25th At. 1876. 

First, diagonal or epiral grooves on axle for conveying oil. eee ag 
box or bush revol on axle during motion of wheel with threads 
receive washers ; -lash is thus taken up and bush is kept in position. 
1742. Weavine Ficurep Patrerns, G. H. Nussey and W. B. Beaumont.— 

tog with, oat den bei roduced by drafting th 
cal re being u y dra: e warp 
thi upon the shafts : the warp and weft threads are of different 
colours to produce the patterns. 
1748. Foo Sionats, J. R. Wigham.—Dated 25th April, 1876. 

According to this invention the flames of luminous signals are rendered 

more brilliant in foggy or thick weather, by introducing therein a core of 
material supplied —— paraffine and oxygen gas, or the electric 
e e. 


refractory 
light is introduced into th 


1744. Rotter Skates, 8. Kislingbury and H. H, Bigg.—Dated 25th April, 
1876. 


This invention relates to a novel arrangement of roller skates whereby 
the turning of the foot in a horizontal plane will radiate the axles of the 


rollers or throw them out of rey meas and thus cause the skate as it is 


oy ve by the foot of the skater to move in a curve to the right or left 
as desired. 
1745. Drawine Corks, B. Fitzpatrick.— Dated 25th April, 1876. 

A foot with standard whereon an adjustable socket holding a cap setting 
on the bottle neck and containing a guided disc with spikes. pressed into 
the cork by a spiral spring. Corkscrew is by a wheel forced into the 
cork and draws it out; by turning the reverse way, the spikes xeeping 
the cork from turning, the cork is run to the bottom of the corkscrew. 


wine anp Rottino Stock, J. H. Johnson.— Dated 25th April, 
1876. 


This invention relates, First, to improvements in the construction of 
girders for elevated railways, uf the class in which a single bearing top 
rail is employed to support a carriage of the saddle bag form. Secondly, 
to an improved carriage for that class of elevated railways which are con- 
structed on the single rail plan, or on three rails, a top ng snd side 
guiding rails, supported on a longitudinal er stretched from column 
to column, the carriage being placed thereon in the nature of a saddle 
bag, with symmetrical parts at both sides ef the girder. 
to construct loccmotives in a similar manner. y, 
pro t in 1 tives and carriages adapted to one rail railways, the 
main object of this part of the invention being to prevent the imparting 
of shocks to the carriage, and to insure comfort to the passengers. 

1747. Puotocrapny, H. V. Weyde.—Dated 25th April, 1876. 

This invention relates to the employment of a lens of large dimensions 
placed between the source of light and the sitter or object to be photo- 
fraphed, for the purpose of concentrating the light or cau: the rays of 

ight to converge upon the sitter or object, and to increase the illumina- 
tion of the latter when the ordinary illumination of daylight or other 
source is insufficient. 

1748. Pins, A. M. Clark.—Dated 25th April, 1876. 

The invention consists in making the points of dress pins of triangular 
or polygonal cross section, in place of the ordinary round tapering points, 
eS Pome anp Kyittine, W. &. Lake.—Dated 26th April, 








One object of this invention is to’produce plain knitting with embroi- 
dered vertical stripes of any colour, each stripe being made from separate 
yarns and worked by particular needles into the fabric. It is applicable 

all plain knitting machinery, circular or straight, and it may be 
attached to machines having a number of feeds. The object of another 
part of the said invention is to produce in a rib knitting machine vertical 
stripes or wales of embroidering, each wale being made from a particular 
thread of coloured yarn. 
1750. Articies rrom Woop Putp, J. Noad.—Dated 26th April, 1876. 

The provisional specification of this invention describes the application 
of wood fibre or wood pul combination with gummy or resi 
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1757. Execrric Terecrarus, G. Allan and J. W. Brown.—Dated 26th 
April, 1876. 





This invention has for its object, bo provide sutetring tetrements 
hich shall make and break local circuit upon t and fall of 
tial e actuating current, and consists, in employing as 
armature of; a relay an electro magnet-suspended jzontally on its 

centre, which the line current omer The said 
maynet works in combination with permanen ets or with electro- 
toa ba The magnet may 


manner by means of 
current. suenctare is esied on 9 opindie peauin through a 
the interior of which is formed of a cylinder of soft iron it up in 

segments with between, and the said armature, which is free to 
rock on its longitudinal axis, is polarised by the line current 
through the part of the invention relates to seven 
different modifications of duplex or jockey armatures, 
1768. Serine Hinaes, J. Harrington.—Dated 26th April, 1876. 

According to this invention the hinge is formed with a knuckle large 
on = contain a coiled or spiral spring, to act upon the leaves or flaps 


1759. Rotrer Sxares, J. Harrington.—Dated 26th April, 1876. 

According to this invention the skate has no rocking footboard, but 
the wheels are caused to converge or cramp by the foot of the skater 
being pointed in the direction in which it is desired to turn. 


ann 
and fixing the ends thereto by dovetailing and welding them at the 
joints. Also making enemy | pot stands with a horizontal plate above 
the Dat; the yet Se eneeertes Se Oh Eee instead of be’ tly sup- 
rted by the bed. making the feet or stools of the stand with 
anges by which they are riveted to the stand. 
1761. Sasu Fasteners, C. Fox.—Dated 26th April, 1876. 

The object of this invention is to produce such a window fastening 
(for securing the sashes of windows) that it cannot be tampered with or 
opened from the outside by the insertion of a knife or other thin instru- 
ment between the two sashes for the purpose of forcing back the lock 
lever, and thus undoing the fastening so as to allow the lower sash to be 
raised or the upper one lowered. 

1762. Sorews anp Screw-pRivers, W. R. Lake.—Dated 26th April, 1876. 

This invention comprises a wood screw, the transverse groove or nick 
in the head of which is serrated at the bottom, also a wood ep drirnemere | 
machine, and a screw-driver, the driving end of which is construc 
with teeth or serrations, 


1763. Sotvine Prosiems 1s Navication, A. M. Clark.—Dated 26th April, 
1876. 





This invention consists, First, in the combination of three arcs of equal 
radius, two convex and one concave, or two concave and one convex, 80 
combined as to form a spherical triangle, for the solution of that triangle 
in problems of navigation or geodesy. Secondly, in the attachment of a 
portion of a spherical surface with a graduated limb to one of the ares. 
1765. Lig or Gas, J. Grayson and 8. Clarke.—Dated 26th 

April, 1876. 

This invention relates to stove or apparatus of simple construction 

either round or square, for the manufacture of gas, and likewise for the 
facture of 1; the gas for lighting, heating or cooking, or 

baking, or any other purpose to which gas can utilised. 

1'766. Wasuinc Borties, W. Fulton.—Dated 27th April, 1876. 

This provisional specification describes a cylindrical skeleton frame 
revolving sluwly in a vertical pusition in a water trough, the bottles 
being put in on one side by an attendant, and are taken out on the other 
side by the attendant of the brushing machine. 

1767. Rink Cuarr, J. N. Aronson.— Dated 27th April, 1876. 

The specification of this invention describes a chair or seat supported 
on runners provided with wheels or rollers for use in rinks, so t the 
chair may be easily and readily propelled and guided in any direction by 
a skater on ordinary roller skates. 

1768. Steam Borers, 7. Russell.— Dated 27th April, 1876. 

The feature of novelty which constitutes this invention is the improved 
steam boiler constructed with deep vertical legs or members extending 
throughout its entire length, or throughout a portion of its length, sub- - 
stantially as and for the purpose set forth. 

1769. Pu.vey Biocks, 7. H. Williams.— Dated 27th April, 1876. 

This invention consists in the combination of a box or socket with a 
traversing clutch, both being wedge-formed in the parts which act in 
combination so as to admit of the expansion. and contraction of the 
aperture through which the hauling rope or chain is passed for the pur- 
pose of releasing and nipping or holding the rope chain as required, 
1770. SuLpHate or Sopa, W. S. Squire.—Dated 27th April, 1876., 

This invention consists in on for the manual labour hitherto 
employed in stirring, the mixture of salt and sulphuric acid in close or 
muffled roasters. This is accomplished by means of a vertical shaft 
passing through both noches of the furnace, and provided at the lower 
extremity with arms and teeth of a liar construction. The appa- 
ratus is so arranged that the machinery is quite independent of the 
furnace, and does not touch at any point. In this way all vibration is 
avoided which would be destructive to the brickwork of the furnace. 
The teeth on the radiating arms are of such a shape that the sulphate is 
slightly thrown to the centre of the furnace so as to counteract the 
centrifugal force which tends to throw it to the outside. In this manner 
perfectly even distribution of the mass is attained. When, however, the 
motion of the machinery is reversed, the shape of the teeth is such that 
the sulphate is at once thrown to the sides, and in this way the furnace 
discharges itself. 

1771. Loorep Fasrics, 7. po ally 9 od 27th April, 1876. 

The inventor employs an additional thread guide carrying machine to 
supply threads to be formed into loops on the face of the fabric manvfac- 
tured, such loops being formed by a second web on some of the sinkers 
employed, by which means he is enabled to initiate hand embroidered 





1'7'72. Tose Storrzr, J. Robinson.—Dated 27th April, 1876. 
The chief feature of novelty in this invention consists in the use of a 


ring = or composed of a number of strips which are so fixed or 





ip, in 

materials, mixed with and dissolved by aolvent mineral and other oils 
and substances, and the mass kneeded together and otherwise moulded 
into shape. For floor coverings and such like, and other pu , the 
— so , a8 @ substitute for kamptulicon, poe and 

icine, &c., is combined with canvas, or other textile material, as a 
backing or as an intermediate layer, and the surface may be printed 
upon, and such articles may be cured and stored. 


1761. Borries anp Stoppers, W. Butt.—Dated 26th April, 1876. 

The novelty in this case consists in forming bottles intended for con- 
taining effervescing and aerated liquids, with a cross head or two apertures, 
and fitting thereto an equilibrium plug which is self-securing when closed 
by the internal pressure of the liquid and gaseous contents of such 
bottles, and in adapting a similar device to other vessels, and apparatus 
for securing ani liberating high pressure and other contents thereof. 


a ,HatTs AND Bonnets, N. IW. Mitchell.—Dated 26th April, 1876. 
> toat 





is drawn by fricti hi b 
thoroughly dried. : ow 


1784. Rockets, J. McDonald.—Dated 24th April, 1876. 

This provisional fication describes improvements on the Hale 
rocket. The composition is bored right through, a tube is screwed into 
the fore part of the composition case, and also into the head of the 
rocket. The gases pass through this tube and issue from passages in the 
head. These are formed similarly to the in the tail 
piece, so that the issuing gases tend both to propel aad to rotate the 
rocket. The shell of the rocket, when a shell is used, surrounds the tube, 
and it is provided with a separate time fuse which is ignited by the fire 
from the head. 
17g6. a — ha C. 4 yen ag 25th April 1876. 

e novelty o: vention co in the divided foot s 
stock, and divided, wormed, vertical cylinders, work: in ahem 
ing wormed bosses, for directing the wheels ‘of roller skates, The said 
divided wormed action is also applicable to the steering of vessels 
and otber purposes, 
1786. Cuatrs anv TaBLEs, C. Wadman.—Dated 25th A 1876. 

The object of the invention is to afford facility is nee raising or 
lowering the surface of the seat, the table, or other object, the height of 


which it may be desirable to have capability of variation, and this object 
is obtained by the aid of recksjand t 1 
Se phan jend pinionsjwith spring stops, by 


1787. Automatic Sicwats, M. and W. Batty.—Dated 25th A 
This invention relates to empl Soeatie packer gh ee the 





au 
line of railway may be absolutely “blocked” at certain well-defined 
wi the intervention of a At any required 
ama sted by boxes roe ity ee ha’ movalte 
actuat on locomotive is fi 
friction roller ; w ' the locomotive or inclined lid. a : 


lover'to which 


, rd signal- and 
Saiarin of cea Gonaeets 








of novelty of this invention consist in making the bind- 
ing, which is used for attaching the wire on the hat or bonnet shapes, 
= over a damper, thence to a shearing apparatus where the wire is 
rought into operation. The binding and wire now enter a guide whish 
doubles the binding over the wire, when both tpass between two heated 
discs, one of which is rabbeted and the other flanged, where they meet 
the edge of the hat or bonnet shape, which is guided by the operator. A 
weighted lever serves to give the desired pressure between the discs,fand 
a cam is used to separate them when required. 
1753. Corrine Piven Fasrics, J. Bélicard.—Dated 26th April, 1876. 

This invention relates principally to improvements upon the cuttin 
apparatus described in the fication of former letters patent ted 
to the inventor and dated 10th June, 1874, No. 2014. But; the said inven- 
tion is applicable for cutting or severing the pile threads in any other 
to nane tenon two re are bang face to Fo and united together by 
le threads, w! , upon severed, form two ect pieces of 
velvet or other piled fabric. 7 ae 
1'754. Excavatina anp Exevatina Eartu, F. W. Reeves and F. i. 
Beattie.—Dated 26th April, 1876. 

The inventors create a vacuum alternately in two chambers fitted with 
air and suction pipes and valves. A flexible pipe extends below water, 
and the mud or gravel and water is or are drawn by suction into one or 
the other of the chambers. When full the valves are reversed, so as to 
empty the one chamber and to fill the other one. 

1'755. Poncuine Piates, B. Heaton.—Dated 26th April, 1876. 

Two of punches are applied to a reciproca‘ cross-head, 
and the punches are caused to act successively upon the plate which is 
fixed toa frame, the end holes being thus punched. To punch the side 
holes the frame is caused to move to the required extent bet 
iby pate. Tho the cross-head, and side punches are caused to act upon 


plate may thus be all round with one adjust- 
1756. Rotter Sxares, W. H. Pinder.—Dated 26th April, 1876. 

piste Mage ae Sete Matias caeienennitn, verses wine, and 

with et slot; two pins on plate pass through footstock 

at heel. Springs are 





g 


into slots. Woollen or elastic cushion 
bringing the rollers to normal position. 





a washer on a central bolt, that when the bolt is 
introduced into the boiler tube, the end of which is to be isto; that 
they yield in a direction nearly o ite to that in which they are 
pushed. In its onward motion, therefore, the ring,is compressed, but 
when it the end of tube to be stopped it expands. A thin 
washer of asbestos or suitable material is placed on either side of the ring, 
and a third on the button of stay ; when the rod is drawn back the ring 
is held firmly between the bolt, head, and tube (plate, a coned nick on 
bolt preventing the ring being compressed. The nut on the near end of 
bolt is then screwed up, and the ends of the tube, effectually stopped, 
the packing making all tight. 

1'7'78. SutpHurovs Actp Gas, BE. Banes.—Dated 27th April, 1876. 

The improvements in the manufacture of sulphurous acid gas consist 
in burning sulphur or compounds containing sulphur in a closed vessel or 
vessels, by means of the mixture of oxygen and sulphurous acid 
which is formed when sulphuric acid is my een in a retort or other 
suitable vessel containing fragments of fire-brick at red heat. The 
sulphurous acid so formed may be employed in the manufacture of 
sulphites, bisulphates, and for many other useful purposes. 

1774. Unitine Tin anp Terne Piates, BE. Smith and H. Nash.—Dated 
27th Aprtl, 1876. 

This invention relates to an improved process of uniting or connecting 
together the well-known article of tin or terne plates or sheets, and it con- 
sists in first connecting the plates mechanically, and then completing the 
joint by the application of heat and without the use of solder or of addi- 
tional me 
17°75. Guiass Furnaces, H. A. Blunn.—Dated 27th April, 1876. 

The invention has reference to furnaces used for melting and working 
bottle glass and flint house glass, and relates to furnaces in which the 
fire-places or grates are arranged externally of the siege or bed containing 
the melting pots or crucibles. The invention is designed to obviate the 
great trouble and expense involved in removing from the sieges or beds, 
the slag and metal resulting from of pots and otherwise. For 
this purpose the bridges or walls usually inte: between the fire- 
places or grates, and the siege or bed on which the pots or crucibles are 
pot are dispensed with, and the fire-grates are arranged at a lower 
evel than the siege or bed, which is slo; or inclined in a di d 
direction towards the fire-places or ~~ so that the metal and slag from 
the siege or bed may flow into the places. 


1776, TREATMENT OF LeaTHER, W. L. Jackson.—Dated 27th April, 


6. 

A tank con dubbin is placed over or connected with receiver, 
tubes through which ‘sheen is’ injected. Stuffed material is placed 4 
closed or open vessel and revolves, having cold air blown into same; ice 
may be used in the process, 
1'7'7'7. Horszsnoe Nats, D. A. Andrews.— Dated 27th April, 1876. 

This invention relates to m: for an ly oo 
ing, and correctly presenting blanks for horse or animal shoe into » 

tube to be subjected preferably to the action of die-rolls. 

1778. Licutma Converances, H. J. Haddan,.—Datedt 27th April, 1876. 

Forming air gas from air collected yi as the conveyance moves, 
eae ee oil gas, and burning the same in 

conveyance, 
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Deo. 22, 1876. 








1780. ge Weavine, C. Oldham and J. J. Sharples.—Dated 27th 


This invention relates to an improved means of securing the picker 
salaibes te pacition oltboes the ih af tae Mieke ape emcees 


1781. Sewirxe Macurnes, J. Harwood.—Dated 27th April, 1876. 

The invention relates to improvements in machine shu 
and the object is to so construct them as to dispense with the holes and 
slots through which the thread has heretofore been passed for the purpose 
of obtaining (in connection with other devices) the necessary drag or ten- 
sion on the thread, and to simplify the “‘threading up.” 


1782. SutpHates axp SuLpaoric Aci, J. Hargreaves.—Dated 27th April, 
:—First, in causing chlorides to descend from 


she:f to shelf whilst mixed sulphurous acid, air, and water vapour pass 
wards. Secondly, in filling sulphate conve: hamb li 


1802. Urinismsc Scrap Steet, J. F. 7. Smith and H. Harrison.—Dated 
28th April, 1876. 

This invention consists in treating waste or scrap Bessemer and other 
steel so as to convert it into t iron of the best quality by heating 
it in a charcoal or fire working it into a ball or bloom. 
this treatment the carbon of the steel is oxidised by the joint action of 
the heat and the oxygen of the air, and the steel by this of carbon 
passes into bt iron. Scrap a iron may be added to the 
waste or scrap steel du the working of the latter into a ball or bloom. 
The bioom of iron is while hot into bars or billets, and the latter 
are rolled into mercantile bars, plates, sheets, and other kinds of rolled 
iren. 


1803. Copyrse ApPpaRATos, C. Pieper. -Dated 28th April, 1876. 

The object of this invention is to obtain in a much easier way copies of 
writings, designs, notes, and the like, in different colours from any paper. 
The i n 





wu . or cy 
with a mixture of _— of rock salt in 4 — pS may roo 3 oa 
pieces of salt d by moistening a ig. ly, in emplo; 
a cover at the bottom of each feed neck, and or way on the 
top of the converting chambers or cylinders. Fourthly, in employing as 
a circulation pipe for the converting gases a long connecting neck under 
the surface of the brickwork. Fifthly, in placing the sulphurous acid 
flues below the level of the top of the chambers or Seared Sixthly, 
in regulating the entrance of steam to each of the sulphurous acid burners 
by a plug or cock in a branch steam pipe. Seventhly, in employing a 
syphon provided with means by which the or ways may be 
opened or closed whilst the said syphon is in position. Eighthly, in 
ome | dampers in the hydrochloric acid exit flues, and in employing a 
inged inner door to each of the converting chambers or cylinders. 
Ninthly, in carrying the main smoke flue between the two rows of cham- 
bers or cylinders above the level of the ground. Tenthly, in placing the 
hydrochloric acid flue along the top of the chambers or cylinders between 
the two rows. FEleventhly, in placing the fireplaces under the middle of 
the front of the converting chambers or cylinders. 
1788. Gas rrom Rick Husks, J. A. Muller.—Dated 27th April, 1876. 

This invention ists in the facture of a gas for lighting and 
heating purposes out of rice husks. Also the converting of the refuse of 
this distillation into a fuel. 

1784. Sream Borters, W. H. Mirfin.—Dated 27th April, 1876 

The features of novelty in this invention consist in constructing a 
sectional boiler with each section formed of a pair of spherical-shaped 
vessels, connected together by a vertical tube or tubes, either parallel or 
tapered in form, and round or oval in cross section, one or more of these 
sections being connected together, and so placed within brickwork as to 
expose the vertical tubes and part of the spherical surfaces to the direct 
action of the fire, or the intermediate space between the spherical cham- 
bers may be subdivided into two or more horizontal flues, the spherical 
chambers being sometimes substituted by oblong-shaped vessels, flattened 
spheres, or cylinders with conical ends. 

1785. Printixe, D. Culross and BE. Edwardson.—Dated 27th April, 1876. 

The invention comprises the application and use in this description of 
machinery of an improved and peculiarly-constructed carrier for removing 
the printed sheets from between the type and the bed on which they rest, 
and also the arrangement and combination thereof with a special arrange- 
ment and combination of the other or remaining 'y and p t 
parts of such machines. 

1786 Sawine Macuivery, D. MceDowall.—Dated 28th April, 1876. 

This invention has for its object to combine the practical advantages of 
continuous sawing with the convenience and saving of time and labour 
that with ordinary reciprocating sews arise from the simultaneous action 
of several saws in one frame. In carrying out the invention two, three, 
four, or more endless band saws are arranged in one machine, and the 
several saws are by preference arranged so that those cuts of a series 
which are nearer the outside of the timber are made in advance of the 
other cuts. 

1787. Sreenine Vessets, I. Ahronsberg.—Dated 28th April, 1876. 

A screw propeller is fitted on a transverse shaft in an opening at the 
bow, and another at the stern end of the vessel, which propellers can be 
driven in opposite directions, so as to turn the vessel with facility by 
working hand levers, and thereby acting on the said propellers through 
intermediate mechanism driven by the prime mover, or by separate 
cylinders or engines. 

1788. Fire-arms, J. H. Johnson.—Dated 28th April, 1876. 

This invention relates more particularly to that description of fire-arm 
in oy of which letters patent were granted to the inventor bearing 
date the 30th December, 1872, No. 3955, and it consists of various improve- 
ments applicable to this system of gun. 

1789. Measurine Liquips, 7. Almgill.—Dated 28th April, 1876. 

The meter consists of a fixed hollow pipe fixed horizontally and acting 
as a shaft communicating with the water-pipe or main; around this pipe 
or hollow shaft revolves a circular or other suitably-shaped vessel, which 
is divided into radial compartments, each compartment being complete in 
itself. At the bottom of each compartment is an aperture or opening, 
which, in moving round the hollow shaft, passes over a corresponding 
aperture in this follow shaft from which the water flows from the main 
yoodn of the compartments, filling it or partly filling it, as may be 

esired. 

1790. Ferriinc Fornaces, J. Legge.—Dated 28th April, 1876. 

The slag or cinder from furnaces is treated while hot with chemicals, 
and afterwards broken up or ground and again used for fettling or mend- 
ing the furnaces. 

1791. Weavine Suurties, J. Sellers.—Dated 28th April, 1876. 

This invention has for its object the manufacture of shuttles employed 
in weaving textile fabrics, in a cheaper, more expeditious, and efficient 
manner than heretofore, and relates to the forging and shaping the tips 
and tongues of such shuttles. Also to the drilling of the tongues by 
self-acting drilling machines. Also to a peculiar dressing or planing 
machine for the more expeditious and economical dressing or planing of 
the shuttle blocks. 


1792. Porcecain anp Moutpen Aaticies, H. Vatcher.—Dated 28th April, 
1876. 











The improvement consists in the addition of sand, found in the Island 
of Jersey, to be used in combination with the clays, of which porcelain 
and other wares and bricks are usually made, whereby the articles may 
be fired harder and their quality improved. 

1793. Ramway Sicna.uina, J. Drajiin.-—Dated 23th April, 1876. 

According to this invention a fixed signal on the line of railway acts 
upon a movable signal on the train. 

1794. Breecu-Loapine Free-arms, C. BE. Green and R. Green.—Dated 28th 
April, 1876. 

First, the inventors elongate the shoe and strap of the rifle at the rear 
through which the hammer works, the bolt Laving a projection covering 
the hammer, and fitting on the strap of the shoe, thereby preserving the 
lock from dirt and wet, the bolt being bored in a line from the axis of the 
barrel to the under part of the back covering and terminating in « slot, 
into which the striking pee of the tumbler fits, and secures the bar in 
its place when fired, and which is released by half-cocking the lock for 
reloading, which is done by a lever on the left side ; the bolt or piston 
has a lump which revolves for locking purposes. Secondly, this inven- 
tion further consists in an improvement in the lock. in combination with 
the aforesaid action, and which lock is placed on an nnder plate consist- 
ing of x, tumbler, swivel, and mainspring ; the tumbler is made 
with a hollow axle secured by the bridle to a projecting part ; on the under 
plate the lock is worked by a rod connected with the cocking lever, and 
passing through the square in the axle of the tumbler, and secured in its 
place by a pin turning in a slot on the opposite side; the under plate is 
made the whole length of the shoe, adding greatly to the strength of the 
arm ; as the whole is bolted together by screws in each e7\d into the 
shoe of the action, the stop for the bolt also works through the under 
plate in front of the trigger guard, and worked by a screw or spring. 
1795. Lamps, C. J. Davis and J. T. C. Thomas.—Dated 28th April, 1876 

A means of constructing lamps is described, whereby they afford 
— illuminating power than it has hitherto been practicable to 
obtain. 

1796. Distix11Ne Liquips, WW. H. Gilbert.—Dated 28th April, 1876. 

A means is described of obtaining a power spirit, and in a more econo- 
mical manner than heretofore, without too tly complicating the con- 
struction or increasing the cost of the dis apparatus. 

1797. Srorrers ror Botties, 8. Walker.—Dated 28th April, 1876. 

This invention relates to employing a tapered stopper having a coarse 
screw formed on it, which screws in a thick india-rabber washer, fitted 
in a recess formed in the top part of the neck of the bottle or other 
similar article. 

1798. Ro.ter Skates, G. Alliz, H. Barrett, and C. Elers.—Dated 28th 
April, 1876. 

Two curved levers crossing each other are pivoted to the underside of 
the foot-board, such levers carrying on pivots at their ends the brackets 
or bearings of the axles of the rollers. A suitable spring and a stop are 
also provided. 

1799. Wasuixe Macuixe, W. Munslow.—Dated 28th April, 1876. 

This invention relates to mounting the dolly in a removable frame, and 
in a footstep at the bottom of the tub. 

1801. Sewixe Macuines, F. Harbeck.—Dated 28th April, 1876. 

The object of this invention is the improvement and simplifying of the 
driving parts of sewing machines. This is effected by fitting a spur 
wheel inside the fly or driving wheel, which spur wheel gives motion to 
a pinion on the upper or needle shaft. On this shaft is an eccentric 


uses for this a chemical composition forming a 
uniform mass and easily dissol when used. 
1804. Srreet Pavine, J. Dowding.—Dated 28th April, 1876. 

This provisional specification describes a paving in which the blocks 
or pitchers are rebated on the under or lower edges, and stout wood- 
bearing-pieces or strips are laid so as to fit into the rebates and at the 
ames tee regularly space out the blocks. The persone = Semen and the 
pitchers so fit together as to form an absolutely solid, compact, and 
united pavement throughout ita whole extent and all joints be properly 
broken. The filling-in of the {joints, spaces, or between the blocks is 
effected by means of burnt gravel tarred and rammed therein, and 
grouted with hot pitch or tar. The concrete foundation for the pitching 
is generally 12in. in thickness. 

1805. Puncatne anp Pressine, H. Hewitt and 8. Toy.—Dated 29th April, 
1876. 


By this invention the main shaft which carries the eccentrics is worked 
by screw instead of spur gear, and the tables are actuated from the 
main shaft through intermediate shafts, by partly helical and partly 
straight threads, so as to stop the tables or move them in a certain 
manner. 

1806. Fisuinc Rops, E. A. Holroyd.—Dated 29th April, 1876. 

Furnishing lower end ferule with a projecting collar and screwed 
spigot, to fit and screw into a socket on the upper ferule. 

1807. Tetw-TaLes, H. Tee.—Dated 29th April, 1876. 

In combination with barriers working a lever which liberates a spring 
drum, and indicates on Morse —— the passage of each person, and in 
the event of the barrier being kept open the registration goes on at 
intervals. 

1808. Stream Pioveste, J. Parmiter.— Dated 29th April, 1876. 

The object of these improvements is to facilitate the operations of 
ploughing or otherwise cultivating land with the the aid of steam power, 
and to avoid as far as possible injury to the land from the draught or 
weight of the engine, as well as to economise the manual labour required. 
The engine is arranged so as to draw itself to and fro across the field by 
means of a rope which is secured to anchors, one placed ahead of the 
engine at the side of the field, and the other in the rear at the opposite 
side. One of these anchors is provided with a drum for carrying the 
reserve of rope, and the other forms a water tank for supplying the 
engine with water as required. 
ee Crosine VessEis, FB. G. Brewer.—Dated 29th April, 

1876. 


Box placed successively in moulds in two halves; india-rubber ring 
slipped over its upper edge, which is then turned down, the cover like- 
wise, its edge entering the opened-up india-rubber ring, which may be 
treated so as to resist the action of oils. 

1810. Gatvanic Batteries, P. Jensen.—Dated 29th April, 1876. 

Making lower part of earthenware cell or diaphragm impenetrable to 
the acids; also providing pole plates with parts projecting below, in 
order when immersed to displace the fluids from the lower to the upper 
porous part. 

1811. Fornaces, F. Erskine. —Dated 29th April, 1876. 

The features of novelty in this invention consist in constructing a fire- 
bar with its back extremity carried upwards in front of the bridge, and 
forming a channel for admitting air to the furnace as described In 
taking the productsof combustion from steam boiler and other furnaces, 
through a purifier of special construction containing purifying agents, 
and whereby the unconsumed particles are retained, and the gas utilised 
for illuminating or heating purposes. In heating the air supplied to 
furnaces, and in making gas without the use of retorts in. the manner 
described, and in ventilating mines and other places containing noxious 
wane, by passing the same through a purifier and saving the gases as de- 
scribed. 

1812. Rotter Skates, W. C. Loe.—Dated 29th April, 1876. 

The invention relates to the employment of a combination of wheels and 
ball castors. 

1813. Rotter Skates, W. Walker.—Dated 29th April, 1876. 

The invention relates to forming the foot-plate in two parts, one for 
the fore, the other for the heel of the foot, with flexible connection 
between them. The pairs of supporting rollers are applied to bridge 
pieces, each capable off esting in the fork of an axis capable of rotation, 
and these bridge pieces carry wheels to act on inclines with gutta-percha 
or other suitable material at the bottom of the inclines to soften the fall 
of the bearing wheels. 

1814. Drepornc, W. R. Lake.—Dated 29th April, 1876. 

The principle involved in this invention is the combined action of two 
or more hydraulic currents to excavate and dredge simultaneously, 
excavating by jets of water discharged under high-presure through suit- 
able nozzles against and underneath the face of the material or deposit to 
be removed. e 
1815. Lupricatinc, 7. Marsh, J. Marsh, and J. C. Fell.—Dated 1st 

May, 1876. 

This invention relates to the lubricating apparatus to be used in con- 
nection with the collars and footsteps in which the spindles of self-acting 
mules and turners revolve. 


6. cee Yarns, W. Pollard and 8. Bramwell.—Dated 1st May, 
1876. 


The inventors employ a weighted lever frame, and raise the top roller 
when the yarn breaks. In some cases the top roller is mounted in the 
said frame. 

1817. Fornrary Lamps, J. G. Tongue.—Dated lst May, 1876. 

This invention has for its object to secure a more uniform feeding of 
oil from the reservoir, and the more convenient filling of the reservoir 
with oil or other hydrocarbon used for illumination in fountain lamps ; 
and the more convenient adjustment of the burner to any position 
desired in respect of height above the pedestal and circumferential move- 
ment about the pillar which supports the burner and reservoir, and their 
appurtenances. 

1818. Grixpine anv Poctsuine, H. Stanwiz.—Dated 1st May, 1876. 

The spindle which carries the polishing wheels runs in conical bear- 
ings, supplied continualiy with oil from oil cups and central axial 

es. 


1819. _— Macuinery, B. Mountain and J. Mountain.—Dated 1st May. 
1876. 


Two or more cutting heads, mounted side by side, caused to oscillate 
on one beam, simultaneous motion being imparted from one shaft. 
Radial motion to “‘ screed ” from revolving disc under driving shaft. 
1820. Corkine Borties, EF. F. J. A. Gervais.—Dated 1st May, 1876. 

This invention consists in the construction of an improved machine for 
corking bottles in which wedges are employed, operated by a rod 
working on levers, as also two pieces to work a tube compressing the 
cork operated by a screwed rod ; two racks are worked by a pinion anda 
counterweighted handle. 

1822. Harvestinc Macnines, W. R. Lake—Dated 1st May, 1876. 

This invention relates tc improvements in the construction of the rake 
and reel apparatus for harvesting machines, and is designed to effect the 
driving of the rake and reel arms in their different paths by more simple 
means than heretofore. The said invention comprises a peculiar 
construction of tracks or guideways on which rollers on the rake and 
reel-arms run, and the driving of the rake and reel shaft directly from 
the main wheel. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

QUIETUDE still marks the iron trade of South Staffordshire. At 
this no surprise is uttered, nor are the spirits of traders depressed. 
With few exceptions, everyone is looking forward to an active 
time after the new year has well set in. 

Orders were sought after upon most hands to-day—Thursday— 
makers being desirous to have some cifications to distribute 
through the workshops after the approaching holidays are over, for 
by that time very little work will have been left in hand. In this they 
were only partially successful. Consumers were indisposed to u- 
late on other than terms which makers generally denounced as wholly 
outside the pale of reasonable negotiations. Middlemen, who have 
themselves to make a profit, expressed their readiness to sell 





carrying an arm or tion, which gives motion to a cam on the 
lower shaft that actuates looper or otber stitch-forming mechanism. 


unmarked bars at £6 15s. to £6 12s. 6d., notwithstanding that the 


orthodox quotation for Staffordshire marked bars is still £9, and 
£9 12s. 6d.—prices which have to be paid for iron rolled by the 
firms who quote them. Then it was made known that hoops are 
now helng aalooned into London fror the mills of this part of th 
kingdom at £7 17s. 6d., which means £7 2s. 6d. at the works, 
since the railway freight to London is 15s. per ton. These prices are 
not so low as they would seem to people who are unaware of the 
rates at which it is practicable to buy mixtures of p These are 
now so variable that a skilful ironmaster may sell bars at £6 10s. 
and make a profit ; whereas the makers of bars at £2 more money 
may, because of the high quality of the iron and the price, 
be able to produce a less satisfactory balance-sheet. t may 
be the profit of the pigmaker who furnishes the raw material for 
the low-priced bar, is another matter. It is, however, a note- 
worthy fact that certain classes of best finished iron are reduced in 
price. Reference is here especially made to thin sheets. Best 
sheets of the thin gauges are to-day from 10s. to 20s. per ton 
under the quotations which ruled before certain new works were 
med. Nor is the contest between the rival firms yet at an end. 
They are two, and are both able to keep it up indefinitely. Other 
firms in the same line look on with dismay, for though they do 
not follow suit rapidly, yet they too are driven to accept orders at 
market rates or lose customers who are not wedded to a particular 
brand. Buyers are gleeful, and are not wishful to see an early 
close to the strife, : . 

In other departments of the market finished iron does not evince 
much weakness, Good boiler plates readily secure £10 10s. per 
ton, and at that figure an encouraging though small amount of 
business is doing. For boiler plates the Government have just 
placed a yearly contract, which has come to this district for three 
years, and has been secured all that time by one firm. is year 
it passes into other hands—not on account of anything like the 
inability of the old firm to comply with the tests, but because the 
firm who have now secured it has quoted ata lower figure. The 
Government tests for boiler plates are very severe, and the price 
secured ought to be high. At the price at which the Government 
have been able to place the order no complaint should come from 
them ; but it will surprise me if the job should prove as profitable 
as it is at present anticipated by the makers, who, however, are 
men of good standing and prolonged trade experience. 

The great variety in pig quotations last reported continues. At 

resent a lull has fallen upon business in that department, not, 
comely before some purchasers had laid in supplies enough to 
meet requirements, in some cases extending to y-day, and in 
others even to Midsummer. And the number of firms so circum- 
stanced increases, 

The engineering and miscellaneous trades of Birmingham and 
the surrounding localities are not brisk, but they are steady. 

The orders to hand by the Australian mail delivered this week are 
again of very little worth. Galvanised sheets of 26 gauge are still 
upon sale in the colony at £26, without much business being done. 
The Ameriean competition there in hardware is still reported as 
considerable, though the dulness of business restricts transactions, 
Nor have the Cape advices much improved.| 

Wages disputes are now but few. A strike is threatened in the 
cable trade, the result of a notice by employers to reduce chains and 
cables 2d. per cwt. on all sizes above jin, diameter. Them encom- 
plain that this drop has closely followed upon one to which they 
have had only recently to submit. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE has been only a limited amount of business doing in the 
iron trade of this district during the past week, but makers’ prices 
are without change, and there is still very little offering for for- 
ward delivery. Amongst merchants, however, there is a di i- 
tion to take less money for prompt delivery, and a few small lots 
of North Country iron have been offering at about 3d. to 6d. per 
ton less money than would have been accepted a couple of weeks 
back. There is, however, very little demand, and it is not so 
much a question of price, consumers as a rule being anxious to 
keep their stocks as low as possible until after the Christmas holi- 
days. What demand there is in the market is still mostly for forge 
numbers of pig iron, foundry qualities being almost neglected, as 
founders, although many of them have a fair number of orders on 
their books, complain that work on their contracts is to a consider- 
able extent being suspended, as their customers are in many cases 
stopping deliveries for the present. 

Lancashire makers of pig iron are doing very little beyond a few 
very small parcels for prompt delivery, the inquiries being chiefly 
for deliveries over the first half of next year, which sellers do not 
care to entertain, and they are very stiff in their prices, For 
deliveries over the next two or three months {into the Manchester 
district, their quotations remain firm at about 57s. per ton for 
No. 3 foundry, and 55s. to 56s. per ton for No. 4 forge. 

Lancashire brands of iron offering in this district are still without 
material change, makers’ quotations remaining at about 57s. 6d. 
to 58s, 6d. per ton for No. 3 foundry, and 55s, 6d. to 56s, 6d. per 
ton for No. 4 forge. 

In Middlesbrough brands there is a fair amount of business 
doing, but where sales are pushed a little less money has to be 
taken, especially for foundry irons, forge numbers being generally 
firmer. For g.m.b. delivered into this district, makers’ quotations 
range about 54s. 6d. per ton for No. 3 foundry, 54s, 3d. for No. 4 
foundry, and 53s, 9d. per ton for No. 4 forge. 

The finished iron trade continues steady, and although in a few 

cases there are complaints of slackness of work, most of the forges 
continue well employed, and some of the large firms are now busy. 
For delivery into the Manchester district prices range about £6 15s, 
per ton for ordinary Middlesbrough bars,.£6 17s. 6d. for Lancashire, 
and £7 per ton for Staffordshire bars, For plates there has been a 
tolerably good demand ; local makers are asking for the best quali- 
ties about £10 per ton; Staffordshire plates are quoted at £9 5s.; 
Middlesbrough ship plates at £8 2s. 6d.; and boiler plates at 
£9 2s. 6d. to £9 10s. per ton ; for light rails quotations range about 
£6 10s., and for heavy ditto about £6 5s. per ton, delivered here, 
but as steel rails can be got for about 10s, per ton extra, there is 
very little doing in iron rails. 
In coal, trade is generally exceedingly quiet for the time of the 
year. The mildness of the weather restricts the inquiry for house 
fire classes of coal, and the depression in many of the coal consum- 
ing branches of industry causes the requirements for other classes 
of fuel to be only very limited. Although the list rates for the 
better classes of round coal show no material change, there is an 
easier tone in the market, and colliery proprietors who have not 
secured contracts and have now to seek for orders, find it difficult 
to dispose of their production at late rates. Common coal hangs 
in the market, as there is less demand for house tire , and 
the commoner sorts are very plentiful. Burgy and slack continue 
a drug, and although the best sorts meet with a fair demand at 
late rates, inferior descriptions can only be got rid of by making 
concessions to buyers, some of the commoner sorts of slack being 
sold at prices which do not leave more than about 2s, per ton as 
the pit. The average list quotations in the Wigan district are 
about as under: Best Arley, 11s. to 12s. per ton; Pemberton four 
feet, 9s. to 93. 6d.; common house coal, 7s. 6d. to 8s.; steam coal, 
6s. 6d. to7s.; burgy, 5s. to 5s. 6d.; and ordinary slack, 3s, to 4s, 
per ton; but for sales in bulk lower prices than these are in many 
cases accepted. : 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE week just ended has brought about no change in any par- 
ticular branch of business worthy of special notice, everything 
remaining in much the same condition as described in my latest 





communication, Taking the most hopeful view, there is not 
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math to pally 8 of gratification as to that which now is, or 
may be brought about in the near future. is ts culbe noetaio the 
it is many years since the week before Christmas was charac- 
terised by such dulness as that which is now prevalent. In 
iron trade this quietude has a the rule, but 
the hardware industries it had hoped that the 
“bull” week—such is the euphonious local term for the seven 
days immediately before Christmas Eve—would have brought 
much more work than has been realised. In many 
branches of trade I hear that last week's wages list was not 
heavier than during any similar period for some time previous; 
nor will the total to be paid on Saturday be much hig er than 
usual—facts which demonstrate most forcibly how dall trade is 
here. The Christmas holidays, too, are likely to be of most 
unusual duration. In several quarters three weeks is spoken of as 
being the probable minimum, whilst in others I hear that the 
interval will last a month, and that stock will be taken whilst the 
works remain idle, At one large establishment where stock taking 
has hitherto been conducted at Michaelmas, the time has been 
changed to the end of the year, so as to make one stoppage 
suffice. 


The Swinton Forge, a branch ironworks owned by John Brown 
and Company, Limited, Atlas Works, Sheffield, is now likely to be 
closed for a time. For nearly two years past the men have been 
working only three or four turns weekly, and of late not more than 
seven out of a total of twenty-eight furnaces have been lighted. 
Formerly tire iron was the staple of the place, but latterly the 
production of plates 2 
terminate their contracts to-morrow—December 23rd—but it is, I 
believe, possible that some of them may be re-engaged in a short 
time at lower rates of wages. Generally speaking, I hear of no 
movement for terminating the ironworkers’ contracts, although 
such a step has been taken in the North of England. : 

The list of creditors of Mr. Alfred Allott, ironmaster, colliery 
proprietor, &c., who failed a month back, has now been filed and 
Published, In some of the partnership affairs the accounts have, 
wisely I think, been withheld. 

At Leeds a of architects and civil engineers met on 
Thursday last, and resolved to form an association for the Jocal 
members of the two professions, for the purpose of promoting the 
reading and discussion of technical papers, and for the general 

urposes of int i 
. e mineral statistics for 1875 are useful and interesting, as 
showing, amongst other matters, the total quantities of iron ore 
raised in this vicinity inthat year. At Bestin there were 6668 tons; 
at Bowling, 33,471; Elsecar, 32,391; at Farnley, 21,478; Killing- 
beck, 4058; Low Moor, 69,883; Thorncliffe, 20,839; Wharncliffe, 
7000; White Horse, 8602; and other West Riding mines, 156,147— 
a total of 353,532 tons, or about 17,000 tons below the aggregate 
of 1874. In 1875, there were 163,856 tons of pig iron made in the 
West Riding, as against 267,153 tons in the previous year. The 
same returns show that last year there were 523 collieries in 
operation, producing 15,425,278 tons of coal, and that Yorkshire 
produced 110,984 tons of fire-clay from the seams in the coal 
measures. In 1875 there were 262 puddling furnaces, and 59 
rolling mills in the Leeds and Bradford districts, and in the Shef- 
field district 406 furnaces and 72 rolling mills, 

The Shirland Colliery venture of the South Yorkshire Miners’ 
Association is full of interest for similar bodies of men, and now 
appears to have become an utter failure. The colliery was pur- 
chased in 1874, for £70,000, of which sum the Miners’ Association 
has actually paid over about £31,000, the balance being raised in 
debentures redeemable by the Association at the rate of £5000 per 
month. These redemptions, however, have never been met, and 
some time ago a meeting of the debenture holders was held, at 
which Mr. Smith, Derby, agreed to advance £10,000, Mr. Kimp- 
ton, mining engineer, being appointed manager of the pit. About 
six weeks ago two of the trustees were displaced, and the associa- 
tion was now informed that Mr. Kimpton had transferred his ser- 
vices toa new company which had acquired the colliery for about 
£11,000, with the liabilities attaching to it. This would make it 
appear that the money sunk by the association is for the most 
lost. Definite information, however, may shortly be afforded by 
the trustees. 

The directors of Messrs. Charles Cammell and Co., Limited, 
Cyclops Steel and Iron Works, Sheffield; the Yorkshire Steel 
Works, Penistone; and the Oaks Collieries, near Barnsley, have 
issued circulars to the shareholders notifying a dividend for the 
half-year at the rate of 74 per cent. perannum, This compares 
well with last year. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


‘Tue tendency of the iron trade of the North of England is to 
display alaggard and sluggish movement at this season of the 

ear, and the present time is no exception to thisrule. There 

as not been much business done for the last ten days, but makers 
are so hopeful and confident with respect to the future that they 
insist on maintaining their quotations in the face of a very strong 
disposition to “‘bear” the market. The chances are altogether in 
favour of a favourable reaction in the early part of next year. 
The forthcoming quarterly meeting of the North of England iron 
and allied trades is expected to do a good. deal towards giving 
a more definite shape to the prospects and probabilities of the 
future, and neither buyers nor sellers are very anxious to do any 
great amount of business until the new year has fairly opened, 

On ’Change at Middlesbrough a good deal of inquiry was astir 
this week, but only a very limited amount of real business was 
done. Prices were pretty much the same as those of the previous 
week, being based on 46s. for No. 3. The demand for forge iron 
is not so plentiful, and it was freely stated that more of this quality 
was going into stock, but foundry qualities are still a good deal in 
request, and some makers have placed orders of considerable mag- 
nitude for delivery over the first quarter of next year. Durin 
the next fortnight the Christmas and New Year’s holidays will 
prevent any large amount of business from being transacted, and 
probably the diminished production of pig iron will bring about a 
reduction of stocks in makers’ brands. In any case it is certain 
that the stocks of iron in hand are too small to lead to any fears 
as to the future ; and the publication of returns of the ‘uction 
in Cleveland, &c., which will follow immediately upon the opening 
of the new year, will be likely to stimulate business and encour- 
age confidence, showing as they will a large increase alike in the 
iron made and the quantity exported. 

Little or no change can be noted in the finished iron trade. The 
majority of the plate mills are well employed, the current quota- 
tions for ship pee being from £7 5s. to £7 10s. per ton. Other 
specifications for plates are in the market, and altogether the pros- 
pects of this department are highly encouraging. It is otherwise 
with the rail trade. The majority of mills employed in this 
department are making a very poor show, while a number of the 
largest are laid off altogether. Very few new orders for iron rails 
are coming to hand, consumers being apparently determined in the 
existing transition state of the rail trade to confine their operations 
within the smallest son limits. The current quotations vary 
from £5 15s, to £6 10s. It may, indeed, be stated that this is the 
only branch of the Cleveland iron trade that has hitherto failed to 
show = of revival, and the extent of its depression may be 
judged from the fact, that whereas the number of iron workers in 
employment in the North of England some three or four years ago 
was well on to twenty thousand—between fourteen and fifteen 
thousand having been members of the Board of Arbitration—the 
present number of subscribing members to the Board of Arbitra- 
bg is not bor any than pine thousand, 

me w employers connected with the Board of 
Arbitration and tion in the manufactured iron trade of the 
North of England gave notice to the operative members of the 


had been chiefly gone into. The men will: 





board of a termination of the existing contract, which should 
expire at the end of the present year. Up to the present time, 
however, no further notice has been given by the employers as to 
their intention to claim any reduction of and it is now 
anticipated that no furtherreduction of wages be demanded. 
At the present time the puddlers are paid at the rate of 8s. 3d. 
per ton, millmen and others-being paid propertionately. The 
operatives have the power to claim an advance if they like, but I 
am informed that there is little likelihood of this power being put 
into force, and matters, therefore, are likely to remain as they are 
for at least another quarter. 

There is a misunderstanding now pending between the ironworkers 
of the North and South that will, in all probability, bring about con- 
siderable changes in, if it does not involve a complete disruption of, 
the ironworkers’ union, Heretofore the National Association of 
Blast Furnacemen and Ironworkers has embraced the whole of 
the United Kingdom, but its members were chiefly centred in 
Staffordshire and Cleveland. Between these two districts there 
has recently been a good deal of rivalry, which has been intensified 
by the fact that the more northern district insisted on maintaining 

e head-quarters and general executive power of the association 
at Darlington. This dissatisfaction has now culmiuated in a pro- 

to divide the union into two separate branches—one in South 
taffordshire and another in the North of England—each having 
its own offices, officers, and funds, and controlling its own affairs 
without regard to the other, except where matters of national 
concern are involved. A conference is shortly to be held to discuss 
this proposition, and the minor considerations arising out of it. 
Meanwhile, it is an instructive and ominous fact that within four 
ears the membership of the National Association of Ironworkers 
fallen off from about 35,000 to about 8500, and the decline is 
still going on. 

The mineral traffic receipts of the North-Eastern Railway for the 
week ending Saturday last show a «lecline of £657 as compared 
with the corresponding week last year, but in dock dues there is 
an increase of £287. 

The Durham Miners’ Association are now considering a proposal 
to substitute a self-adjusting sliding scale for the regulation of their 
wages, in lieu of the open arbitration heretofore employed when 
any cases of dispute arose between employers and employed. When 
the Coalowners’ Association have come to a decision on the matter, 
they will consult with a deputation from the Miners’ Union. Itis 
hardly likely, however, considering the fatality of sliding scales 
already adopted in the coal and iron trades, that both parties will 
be agreed upon the adoption of one in the North. 

If there is any difference in the coal trade since last week it is in 
the direction of increased dulness. Households generally are not 
so much in request as usual at this time of the year, owing no 
doubt for the most part to the mildness of the weather. Gas 
are doing a steady business at the rates previously quoted, and 
coke is firmly maintaining its price. Steam coals, however, fail to 
keep Ing to the average, and less is being required on account of 
export, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is little change to note in the state of the iron trade this 
week. A good speculative business has been done in warrants at 
rather better prices, but the market has on the whole been quiet. 
For makers’ iron the demand has been very quiet, but quota- 
tions have on the whole been well sustained. Our exports of raw 
iron are a few hundred tons larger than they were in the previous 
week, and also weaker to about the same extent, when compared 
with those of the corresponding week of 1875. Imports from the 
Cleveland district are, on the other hand, slightly less, but on the 
whole year to date these imports show a total increase of 67,896 
tons. The same number of furnaces are being kept steadily in 
blast, with the result that stocks are more capidly increasing. 
The stock of pigs in Messrs. Connal and Co.’s Glasgow warrant 
stores now amounts to 104,600, from which it is observed that the 
additions during the week aggregated 4000 tons. 

The warrant market was steady on Friday, with business at 
58s. 10d. cash, and 59s, one month. On Monday the market was 
guiet, and only a small business was done in the forenoon at 59s. 
to 58s, 104d. cash, while the only transactions reported in the 
afternoon were at 59s, ten days. A fair business was done on 
Tuesday at 59s. cash, and 59s. 1}d. ten days fixed. There was a 
good business in the market on Wednesday, at 59s. 1d. one month 
open, and 58s. 104d. cash. To-day, Thursday, a very good busi- 
ness was also done at 58s. 74d. for various dates, 

In makers’ iron the demand, though small, is yet considered fair 
for this season of the year, Asa whole, prices have been main- 
tained, though in several instances slight reductions have taken 

lace. Coltness, No. 3, improved 6d.; Monkland, No. 3, declined 

; Langloan, No. 1, fell 6d.; Clyde, No. 1, receded 6d.; Govan, 

No. 3, declined 6d.; Calder, No. 1, declined 2s.; Eglinton, No. 1, 
improved 1s.; and Dalmellington, No. 3, improved 6d. 

e shipments of pig iron from Scotch ports during the week 
ending the 16th inst. amounted to 8477 tons, being 105 more than 
in the previous week, and 321 tons over those of the corresponding 
week of last year. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 3970 tons, showing a decrease of 360 as compared with those 
of the = week, but 120 tons more than in the corresponding 
week of 1875. 

As the year draws to a close the manufactured iron trade seems 
to get duller in several of its branches. There is a good demand 
for ship plates at slightly improved rates, but malleable iron 
generally is but in pest request. The shipments of iron manu- 
factures from the Clyde have been comparatively light, consisting 
only of £10,000 worth of machinery, the larger consignments of 
which were sent to France and Portugal. 

During the week there has been a comparatively brisk demand 
for coals for shipment, but the home inquiry is moderate, as a 
result of the continuance of mild weather. At the pits there 
is a superabundance for all requirements, and in not a few instances 
stocks are on the increase. There is no alteration in prices. In 
the eastern mining counties the demand for steam coals for ship- 
ment is active, and the inland trade is also very good, so that the 
miners have full time at all the collieries, and their produce is 
being despatched as quickly as wagons can be obtained to carry it 


away. 

The Shotts Iron Company, who have lately been opening up a 
number of new workings, will apply in the next session of Par ia- 
ment for powers to increase their capital, with the view of extend- 
ing the output of minerals, to meet what they term an increased 
consumption. The present ordinary capital of the company is 
£299,160, with £840 of preference a. but the whole of the 
capital has been expended as well as £74,000 raised on mortgage, 
and the company have likewise been obliged to incur liabilities to 
their bankers. ‘The additional capital to be sought for is £200,000, 
with power to borrow £50,000. 

The latest authentic returns of the Clyde shipping trade are very 
gratifying. In tonnage last month the sociale exceeded those of 
the corresponding month of last year by 11,250 tons, and the same 
month of the previous og Ly pe J 24,000 tons, while the de- 
partures are respectively 18, and 24,400 tons higher. The 
sailings in tonnage were 91,780 tons, as against 75,586 tons in 
November, 1875. For the eleven months the a ate tonnage of 
arrivals shows an increase of 145,122 tons, while t of sailings 
is 58,378 tons, 

The Clyde Lighthouse Trustees have erected fog-signal bells at 
Kem Point and Fort Matilda, which will be sounded night and 
day during thick and foggy weather. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


T REGRET to record another of those calamitous explosions which 
from time to time accompany the development of our coal 
riches. Since the introduction of the Mines’ Regulation Act, 
these explosions have become fewer, and for a longtime it has been 
thought that the liberal expenditure of capital on the part of coal- 
owners in providing generally better ventilation, and greater 
care on the part of the men, had prevented anything like the 
recurrence of serious disasters. Unfortunately the explosion at the 
South Wales collieries, near Brynmawr, on Monday, has sheken 
one’s confidence, and shows us that with every care on the side of 
managers, and with the best of scientific appliances, one man’s care- 
lessness can at any time bring about a catastrophe. The explosion 
referred to occurred on Monday. About twenty men were killed 
at once, or have since died, and the list of injured is a long 
one. Nothing is known yet of the cause, but one is reminded, 
by its aeonrage es Monday, of the old accidents in collieries, which 
usually took place on that day, and were more than suspected to 
arise from the Sunday stoppage, gas getting out into the working 
places and not being dispersed by the fireman before the men 
went to work. In this case I have not heard of any suspicion of 
neglect, and it may be due to the sudden fall of the barometer 
which took place on Monday. 

The large steam coal collieries continue to turn out immense 
quantities of coal, and in only one district, that of Rhymney, has 
there been anything like even a partial cessation. At this place 
nearly 500 men are out on strike, on account of an attempt to 
enforce a reduction, and the rumour as I write is that the directors 
have decided to close the pits unless the men give way at once. 

The strike at Saundersfoot, in Pembrokeshire, which has lasted 
seven months, is brought to a close. During the summer and 
autumn the colliers were able, by gathering shell fish, to earn a 
living, and to live—for them—in a very enjoyable condition, but 
this trade is now ended for the time, and the men have returned 
to their work and taken the reduction. 

The quantity of coal exported from South Wales during the past 
week has been 84,262 tons, and 7072 tons of patent fuel. The 
latter industry is clearly making very satisfactory progress. With 
respect to the coal exports, France and the Mediterranean ports 
continue to figure as chief buyers. House coal has declined again 
in request, and the slight firmness in the market has lessened. 

Gyfarthta has begun to open out a fresh field for labour, and has 
entered into lime burning for the supply of the Glamorganshire 
districts, The vast stores of limestone possessed by Mr. Crawshay, 
which form the background of his coal-fields, will enable him to 
compete successfully in this new trade. ‘ 

The Bargoed men are up in arms about the contract rules, which 
they are inclined to resist, and, at a large meeting held this week, 
decided to send their delegate to the Merthyr meeting to oppose 
their introduction. 

113 vessels of all kinds were cleared out of the port of Cardiff 
last week with coal and patent fuel. 

A slight degree of business has been noticed during the last week 
at the ironworks, but it is due, I imagine, more to the effort to com- 
plete existing orders by the close of the year than to any general 
improvement. The quantity of iron sent from Cardiff last week 
amounted to 2708 tons, principally for Barcelona and Rio de 
Janeiro. Blaenavon is tolerably busy. Dowlais continues at its 
average make, but fully a third of the furnaces are out of blast. 

During last week a Government commissioner held a court of 
inquiry at Merthyr, in response to an appeal from that borough 
for a charter of incorporation. This has been resisted by the 
Dowlais Iron Company and Nixon’s Colliery; how far successful 
remains to be seen. Now that the large ironworks in the neighbour- 
hood of the iron and coal metropolis are in a state of disuse, a 
strong desire is felt in the district to start new industries, and tin 
— works, rail works, and nut anid bolt works are spoken of 

reely, : 

Another steamship venture at Cardiff has been started, and the 
shares, £360, are almost all taken up. A new tug-boat for Cardiff, 
40-horse power, fitted with patent wheels and all the latest 
improvements, has been launched this week at South Shields. 

Reynolds, overman at the Plymouth collieries, where a fatal 
accident occurred lately from alleged defective ventilation, has 
been fined 20s, and costs for neglect. ‘ 

Rule for a new trial has been granted in the important colliery 
case of Jules Mason v. Cory, upon the ground of a misdirection of 
evidence, 








LarGeE beds of limestone and the best of fire-clay have been 
found near the forks of Henson Creek in the San Juan country. 
This discovery will prove of great value in opening up and 
developing the rich mines of the San Juan. 


DANGER OF FIRE FROM THE USE oF SuNLIGHTS.—The question 
of lighting public buildings and offices with safety, and without 
injury to health, is of so much importance, that the details of the 
very narrow escape the offices of the Manchester Steam Users’ 
Association had a few days since of being destroyed by fire, from 
the use of sunlights, will be read with interest. The offices just 
referred to had recently been re-modelled, and two sunlights fixed 
in the ceiling of the board-room at consideratile expense, the object 
being to have the very best arrangement that could be obtained, and 
to combine ventilation with lighting. To carry off the hot air 
from each burner an earthenware flue was laid horizontally 
between the ceiling joists, and to render this flue the more 
convenient for such a position, it was of rectangular sec- 
tion, measuring, as nearly as may be, 44in. in height, by 
8hin. in width, and lin. in thickness. On this earthenware flue 
was laid a coating of non-conducting cement, and with this double 
precaution—firstly, the earthenware flue; and, secondly, the 
coating of non-conducting cement. The parties who made and 
fixed the sunlights gave the strongest and reiterated assurance that 
absolute safety was attained, and that it was quite impossible for 
the woodwork to become overheated. In order to overcome the 
resistance of the draught that might be caused by the length of 
the horizontal flue, a ventilating shaft was established and the flue 
connected to it. At the bottom of the ventilating shaft a gas- 
burner was placed <o increase the pull, and in the shaft a strong 
upcast draught was always attainable, but for some reason or other 
no current could be discovered in the neighbourhood of the sun- 
light. The products of combustion found their way into the flue 
but languidly, and scarcely attained even to this when the atmo- 
—— was damp and heavy. The air in the room was frequently 
close and oppressive, and the temperature inconveniently high, a 
thermometer laid on the table, though about 10ft. below the sun- 
lights, shortly rising from about 63 deg. to73 deg. A few evenings 
since, justas the offices were being closed, alittlesmoke wesdiscovered 
making its way into one of the rooms. On a search being made 
it was found that the flooring immediately over the board-room 
was in a blaze, and the fire rapidly sp eading. Fortunately, pieces 
of floor-cloth were at hand, and thes. were at once thrown on to 
the flames, and by vigorous action on the part of the staff in 
showering on buckets of water, the fire was got under. 
On cutting up the floor to make sure that no further 
fire was concealed, the joists for a length of 6ft. were 
found to be thoroughly charred. The cause of the overheating is 
attributed by the makers, not to the failure of the earthenware 
flues as regards their non-conducting properties, but to an imper- 
fection in the joints through bad workmanship, which allowed the 
heated products of combustion to escape and attack the timbers, 
This, however, is scarcely calculated to afford much reassurance, 
Defective workmanship is prone to occur at any time, and it was 

introduced, 
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Toe prices are corrected up to last bat it should be 
borne in mind in many cases makers are to quote different 
termsfor special contracts. It is obviously to specify these cases 
and terms, or to give more than the quotations and makers’ 
Prices. Readers should also refer to our correspondents’ letters. 
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”» ” ” ” » o¢ 1810 0 

a a - Treble » « 1410 0 

Grascew, f.0.b. .. a - se eo £7 Os. to 710 0 

ABERDARE oe ~ ee oe ~- 70 to 00 


Bar Iron— 
Low Moor, & Taytor Bros. (terms as above). 


percwt. £8. d. 
eens Ceheut, ee ee oe ; 4 4 
a=. 2.2 kee 











upwards., .. « « 100 
” under thick to jin. ee o oe ~~ s244 
” under - oe Crd ee oo 1 2 0 
under ° 150 
or each Hin. loss than 14in. wide extra, 108. per ton. | he 
” -16in. se ee oe id oe 1 2 0 
” and 5-16in. ee ee ee ee ee : : 0 
” - oo oe - oe Ld oe 
and oe . =~ re Ge 
oe Tin. and Bae gg ha ae Og Sa 
” 7-16in. and - - - eo. 140 
” 16in. ee ee or oe oo - 160 
” *e oe io cd ee o ee 18 0 
same price as above. ae “a 
Chain iron, same sizes as above, extra per c 
Set bat and soda, extea per owt, “ 
“ Mowmoor,” at the works, per ton— 8. d. 
Bars, jin. to Sin. round and square, or to Gin. flat .. 815 0 
” ” ” ” Sd 915 o 
Best best = o as ee 1015 0 
Rivet usual sizes.. .. oe o- - «- 1015 0 
: Best HATES ee ee ee - Hb 0 
Usual 
Grascow, f.0.b. .. a o « £708. te 710 0 
Bannows & Soxs, at works, por ton shor 
H. bars > «ee 
” best angle iron ee. 11 00 
Salta dradiigttest ts gpipattian. 


Eart or Dupiey, 2} dis., ne at Round Oak— 
* Round Oak,” 


rounds up to Sin. .. . oo eo 912 6 
” ” ” ee ee 1 0 0 
eS ets eee 
Rivet t le best” Bs oa Ri « 12 0 0 
10 0 

On separa’ te order laa than owt. ‘pr tin et 1 
Wags, ‘at College W orks, Cardiff—Coke bars,best .. 710 0 


Merchant Bars— 
“ WARRINGTON ” (2 dis. for cash’ 





) per ton— 
Flats, from lin. to Gin. wide by gy thick and upwards 710 0 
Da, table beet se te tees ne » best... « 710 0 
Do., treble best .. oe oo =6ee 1010 0 
ces as above. 
Waurtwett & Co., tow Ghae her or cash), per ton— 
Crown q uality” oe oe ee - oe ee ee 610 0 
Des" . a . oe oe - o wo 700 
Rivet iron oe ee ae ~- 800 
ew “"Thorna oo eo =6ee 8 0 C0 
” oe o- or - . 900 
Best beat” ee ee e oe 10 0 0 
Detail orders ted from h 10s. per ton extra. 
Wares— fron Company, f.o.b. Cardiff or Newport 15 0 
No. 2 bars, f.0.b. eo 615 0 
Owen, delivered at Cardiff or Newport, net cash e 512 0 
Sheet— £64, 
a,” to 8ft. mp ty eh Pee, pune 1000 
wen” ae oa ee tgs oo oe .- 100 
Do., best best ee oe ah cle. ee eo 1200 
Usual extras. 
Barrows & Sons— . 
B.B.H. sheets.. oe. ee ov’ 96 oe e ll 0 


0 
a Pie Sore 
best best do.. oe ee oe oo - 13810 0 

E. P.'& W. Baupwiy, at works: 
= bomen “Singles to 99 we oe ee o 123 0 0 
mat ie. eee 
“a -. MES to. de. os ee 
“*B charcoal” °° ee 2310 : 


Doubles to 24 w.g., 30s. ; and 
Trebles to 27 w.g., 00s. per ton, extra. 


Charcoal Tin—Best “ E P and WB” percwt... 113 0 
“Unicorn” .. oe . oe er 110 0 
Coke Tin—“ Stour” 0 


1 6 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 
following delivery. 





Pearson & Know es Co. (terms as above)— £64, 
CTW Singles, to20w.g. .. +.  perton 1010 0 
Best, 10s.; best best, 30s. per ton extra. 
CrowTHER Bros. & Morcan (at works)— £44, 
Coke Tin—Singles, to 20w.g., to 120in. by 86in,p.cwt. 114 0 
Doubles, to 24 w.g., to 96in. by 36in, - 1160 
Trebles, "to 26 w.g., "to 84in. by 83in... - 118 0 
Charcoal Tin Singles, co 0s stove oe ee «- 119 0 
oe oe ory eo 831 0 
Trebles ee oe eo 280 
Do. Best singles, "asabove oe eo 240 
Best doubles ,, ee ee o 260 
Best trebles 28 0 
tom 8 dis. for " caah on | 10th of hy <n month. “Orders of 2 tons 
ds, for 10 cwt. cases, 
J. Try, Bristol delivered in'London, 3} dis. forcash— £ 8. 2. 
Singles, export quality .. ... oe oo o 9650 
bles.. = we ee oo we rT rT eee? oe Ce) 
Sinvles : pe es > oo nit oe ee 12 5 0 
es, for galvanising and corrugating om eo 915 0 
Waves—tTreforest Tin-plate oem i 
Charcoal tin (at Cardi por cor. -- £019 6 at works. 
1 in London, less 2}. 
Lydney : ong IC.. oe ° | : 6to 000 
o o oe ee Otc 000 
Coke tin oo ee ) oe i } 6to 000 
Swansea oe ee - 018 6to 019 0 
Gadly’s Aberdare coke oe ee - 019 6to 10 06 
Engine Lron— 
KirkKsTALL Force Co. (from cold blast, pig, refined, and “sea 
Plain bars, rolled, viz. : Per 
£8. gw Pt 
Rounds, from jin. to 6in. diameter .. +. 20 0to 22 0 
Squares, from in. to 5in, « 20 Oto21 0 
Drawn hammered bars, as above, per ton extra 1 0 
Rivetiron  .. ee oe eo §=— wes 20 «Ot 22 OO 
Angle iron, 1}in. to din. - oe o- 20 0to 0 0 
Forgings—Plain shafts under BSewt. 3. eo 20 0to 0 0 
” ” 10 cwt. .. e 22 Oto 0 0 
vs »  0.cwt. oo eo 2% Oto 0 0 
ug ~ oo ee ee 30 Oto 0 0 
84 Oto 0 0 
Plain shafts, above 50 cwt., or. pe Ew, and dimen- 
sions. All other uses according to pattern and Ae ng 
Piston rods, under S5cwt. .. ee ee Oto 0 0 
a ‘i en ae ae 36 Oto 0 0 
” ” 20 cwt. o . e- 380 Oto 0 0 
Cranks, under 5cwt. .. oe o « 27 0t0 0 0 
a @ ee oe ck eS 
a. ES dae ae ae ek 
2cwt. o. ee « 87 Oto 0 0 
Crossheads, under 5cwt. 1. «2 ss 26 Oto © O 
” »  l0cwt. oe oo =0 we 80 Ot 0 OO 
Wire— 
Warrecross Wire & Iron yo “etree tog Terms 2} dis, 
a killed te wire, ~~ 
Best best aoe £84. 
0 to oe oe o oe ly 56 0 
Tto 8 oe o oe or oe oe eo 1850 
9 ee o o oe o oo ee 19 00 
10 ob ee ae” 0s a we” oe Ee 
il ee ee eee ee ee ee 
oe eo oo ee eo o & 5 @ 
Best annealed drawn fencing per ton 
0 to oe on o oe oe ee « 1110 0 
7 a. oo ae ae ae ae 
8 Se ae ee ee ee ae ee 
9 ry ey oe. eo §6=0 weiss «28:10 
10 ee ee eee ee ce = oe «214 10 0 
ll ee oe ee ee - 600 
12 ° ee 1510 0 
Di in boiled oil 5s. per ton extra. 
Best gal 0. 
Oto 6 so ee. oo 06 | be Se ag. ee 
7 ee ee ee ee oe ee oe 16 5 0 
8 eas EO ee): ae = oo «60h we «1 Ci 
Tae Pearson & Know.zs Co. 
Wiw. Fencing, Nos.0to4,B.W.G. . + 810 0 





Brianne Baorazas-—Prlops of iron, wire, a, delivered fee 
Det tron wr, ght or annaled— ve eee Poe 
_Per bund of 8b, 7/6 4s s/o 90 98 
"Per bundle of 8. 9 a 10/6 1/8. ” 14 Ws 
Per bundle of 60 Ib. 14/6 15/6 us 
Best best drawn killed, galvanised 

0. 9 inclusive with Ry 


mile lengths to 
Nooweel, % 0 per ton. | No. 10°.. £19 15 
wated A am ll tee A 
th 


wird (joined in half 
it Joint)— 
ry Des 


0 1 .. 
Sieiunet nama ae coal the on 10th of mont 
delivery. 


very. 
Nail ee Cees ee Be : 


LEVELAND es ee ee 
Nails— : 
Waurrecross Wire & Iron Co. 
ee ae ree 112 Ib. = 


ra 


ss 


0tc0 0 
1s to7 6 


o 2 i 3s Mw wb 6 OM 
Wo “uo 15/6 16/3 17/0 RL, ib mt s/o 38 22/6 24/6 26/0 29/0 
Rails—G.ascow, oe co =e lei we «710 00 8 10 
CLEVELAND o oe 6 OtO6 5 
Watse—Tredegar tron Company. eo 5 5t0510 
a: Arar a Weegee 
ven 
oo 6 0t06 7/6 
: r sidings (works) ee 512 6 
ew an lect. permanen’ 
rail 2 ag ag vance 576 
run 
rithpiates ¢ -_ ee - 600 
Fishplates fat works), any section 7 10 to 7 12/6 
Railway Chairs—Gzascow, f.o.b. oe «60 4 O04 
Pipes—Giascow, f.0.b..0  o oF eo 6 OtO7 & 
STEEL. 
SHerrietp—At works— £ea4a £84, 
Spring steel oe ory oe oe « 138 0 0t01710 0 
oe oe oe ee 14 0 Oto 2l 0 0 
Fair av steel oo oo oo oe 2% 0 Oto 32 0 0 
Sheet (cast, ee ee eo o 380 0 0t0 65 9 0 
Beoond:las tool oo = we eee 88 OO OHO 45 0 CO 
Best special steels oe ee oe « 400 0t070 0 0 
Fine rolled, for clock » HC. oe §«=— we 60 20 tO 70 0 O 
lemens (at works) oe a e 810 Oto 815 0 
er, oe oe eo £60007 3.6 
Do. superior .. o eo 8 0 0t0 8 5 0 
Do. best .. oe oo eo 8 5 Oto 810 0 
Watrs— £aqda £84 
Rails, f.0.b., Cardiff or Newport .. .. 612 6to 7 0 0 
ee oe oe eo 615 Oto 7 5 0 
Hea « 710 Oto 715 6 
Slightly ‘defective, Cardiff or Newport . » 6 5 6to 6 7 6 
Steel colliery bridge rail, works .. o 776t0000 


PRICES CURRENT OF MISCELLANEOU 


S METALS. 
Copper— £8. a, 
Chili bars per ton .. {73 19 9 
er? shde* ee Py oo we *°375.10 0 
B.8. ingots ota oo: om. ., en: ee Ley ee 
Tough cakes or bars .. oe or oe a o 8 00 
ee a a a ee {300 
British oo cs oe ewe we ww f 8 
Lead— 
Best English soft pig .. + 2 8 cf eo 22 2 6 
“ Panther” oe o o oo oe oe ee 2215 0 
Antimony— 
Regulus star o oe oe oe oe «{5 : 4 
Spatter— 
esian se ee om ee ee ee om oo 22 5 6 
English ee oe ee ee ee ne oT) ee ° 2 s 
Quicksilver oe oe ee per bottle .. oa 4 
Phosphor Bronze—Bearing metal perton .. «+. 112 0 0 
Other alloys .. £120 to 140 0 0 


according to pattern and quantity. 
Muntz’s Metal—Prices nominal. 
Zinc Sheets, for paper glazing (polished)— 


lst —— (per cwt.), from. oe ce «= oe 418, to 478, 
2ni °° ee oe ory oo oe ee 358. 6d, 
For vers oe oe ee oe +e eo 878. 


G. Daum, Cologne and London. 


PRICES CURRENT OF TIMBER. 















































Per Load of 50 cubic feet. 4 8. “0 
310 45 eee ll 
406 510 1 
. 85 416 ind do, ., 
a 4% 
lst ce. 
» 2123 915 ~y 
36 210 Brd do. .. 
3 0 310 's, 
212 215 
25 215 
+1135 
- 610 8 0 0 200 9 
~ 5500 0160 0 
- 610 8 0 0 200 0 
6e6o0 0 160 0 
Red for yards and spars 410 50 fend 
for 
roe ted wd bahag he $3 R4 A 0 
Yellow pine, 0 0 0 0 
ee - 4050 
Small . ~- 316 40 1 610 
Pitch pine . 3 3 815 15 50 
Do. for masts and spars. - 40 510 15 510 
ae . re § : 6 45 
gee i. ar ———e Be oe > Ee 
Birch, Quebec large + 410 ] Riga, Dantsic, Memel,&c.., 8 10 ly 
New Brunswick &P.E.Isle 3 0 310 
la 210 215)| Mahogany and Furniture Woode— 
38 281 uigaitaeneen'’ Sf 
10 810 M , juras, Cargo av. ( ” 
+ 8 610 0 "\esian, de 0 46 
~~ 2080 py Tse seeees 400 
7 2» ° ee Soe eeee ao : 
ee i) 0 Domingo, do..... 0 
sseseeee 6 O 710 St. Domingo, curls.. 010 1 6 
Deuls, &c., per Peter: Standard— seeeecoeces 40 5 
seeseeee 16 10 18 4,0 0% 
12 10 14 20 3 
Ol 40 
11 lo 12 406 
. 9 804 
. 408 
-0710 
4n456 
09 60 90 
«409 0 
ou Bohs 
0 
- 0 0 le 
10 13 60 80 
10 12 60100 
le 8 ow 0 
5680 12 0 16 0 
+ 608 0 
40ft. Zin. 56119 6020 
do, wia3 
oe mirionn 20° ah 
Quebec, 1st bright - 2 0 B10 spars, ’ 
“ag 1a10 1515 Do,, ordinary tofair.... 80 5 0 











THROAT IRRITATION.—The throat and windpipe are maya 4 

liable to inflammation, causing soreness and dryness, tickling 

irritation, inducing and affecting the voice. For these 

symptoms use glycerine in the form of > ee a in these 
in the glands 


at the 
becomes 


healing. only in 6d. and 1s, boxes for 14 stamps) 
labelled “ James & Co., Homcopa' ‘oomniste, 48, ‘ 


needle-st., and 170, Piccadilly,” —{ADvt.] 
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THE-100-TON GUN ‘AT SPEZIA. k 


‘S. ‘Wurrw the whole question of armour and guns is in the 


unsettled condition into which it-has been brought by the 
recent strides that have ‘been made in the development of 
naval armaments, it is specially important to obtain 
reliable information as to the results of the few experi- 
ments that have hitherto been made on the scale at which 
we have arrived. We say have arrived, for other nations 
as well as ourselves have guns actually mounted whose 
powers against armour have scarcely been tried. The Rus- 
sian have 40-ton.gunsa. The Chinese obtain from Elswick 
38-ton guns as good as our own. Under these circum- 
stances, it is remarkable that the 38-ton gun was first tried 

inst plates at Shoeburyness during the present year, and 
on only two occasions, the only really satisfactory trial 
being that of which the details are given in Taz ENGINEER 
of Oct. 20th, the previous one having been made against 
an old patched-up structure. For any other experiments 
we have to turn back to the Glatton trial and the firing 
of the 35-gun in 1872. Under these circumstances, it is 
difficult to overrate the value of the Spezia experiments, 
and we are glad to be able to furnish our readers with 
details obtained from the most authentic sources, and with 
sections of the targets based on the Italian official drawin 
furnished to those who attended the experiments. To 
enable a clear idea to be obtained of the whole, we have 
made sections of the targets showing the effect of each 
round or salvo fired at each plate. ese are numbered 
according to their historical order, the numbers referring 
only to the rounds or salvoes taking effect on plates. The 
description deals with them in the order in which they 
were . We have arranged them, however, in series on a 
slightly different system, in order to classify them and com- 
pare effects better. Number one series shows the targets in 
their complete and uninjured state. The second series 
shows each target after receiving one blow from a 10in. 
projectile, The third series shows each after receiving, in 
radition to the single round above mentioned, a salvo con- 
sisting of one 10in. and one llin. shot. The fourth series 
deals with the effect produced by the 100-ton gun either 
on uninjured or injured targets. The nature of the target 
and the whole of the rounds hitherto fired at it are entered 
beneath each section, and the dimensions of the plates, &c., 
are shown in English measurement. 

In submitting these sections, however, we must guard 
against misapprehension. In the nature of things it is 
impossible to show effects at all completely in a single 
section. These do not pretend to do anything of the kind. 
They are intended simply to enable the mind readily 
to grasp and compare general effects. The details, how- 
ever, naturally group themselves round the particular effect 
whose general character is shown by the section. For 
example, in series two, it may be seen at a glance that the 

netration of a 10in. shot was less in steel than in wrought 
iron, but, beyond the mention of the fact that “cracks” 
were found in the steel, nothing is given on the section. 
This, however, will be sufficient to remind those who were 
interested in the details, of the curious singing and self- 
splitting that took place in the ee Again, the 
third series, while it cannot represent the effects produced 
on the various parts of the structure’ of the targets, can 
hardly fail to show to the most casual observer the satis- 
factory behaviour of plastic wrought iron when not com- 

letely matched by the gun, and, on the other hand, the 
iability of steel to be destroyed by artillery for which it 
should be more than a match; while in the case of the 
Marrel iron sandwich-plate, which proved to be slightly 
steely, the front plate is seen to be destroyed by artillery, 
which, though no doubt more than its match, did not _ 
duce quite the —_ effect on the softer Cammell front plate 
of the corresponding target. 

Lastly, in the fourth series is seen how the steel, when 
completely overmatched, transmits the force of impact 
through its mass and becomes shivered to atoms, and 
drops off ; but at the same time, Pow transmission, 
saves the structure behind it from being actually pene- 
trated, however much shaken and torn it may be. 

Before making any more general remarks, however, it 
may be well to furnish the detuils. 

The experiments commenced on October 20th, but the 
arrangements were not then perfected. The 100-ton gun 
was fired out to sea to prove its strength and power. It was 
mounted on its carriage on a raft on which it was loaded 
and worked by hydraulic power in the same way in which 
it is to be worked on board ship. It is to be borne in 
mind that this trial was one in no ordinary sense. The 
gun had never fired a single round, sc that gun and car- 
riage were each tested for the first time. When it is 
remembered that the scale on which everything was made 
was enormously greater than anything hitherto manufac- 
tured, and that what was made in Newcastle had to be 
tried in Italy with very limited power to correct any faults 
that might be exhibited, it will be seen that success could 
only be achieved by the most complete mastery of all the 
conditions of the problem to be grappled with. 

Of the gun, a description and drawing will be found in 
Tue Eneineern of August lith. Its total length is 
32£t. 104in.; calibre, 17in.; length of bore, 30ft. Gin. The 
rifling is polygroove, consisting of 27 grooves and lands, 
having an increasing spiral from 1 in 150 calibres to about 
1 in 45 calibres. It is at present unchambered, like our 
80-ton gun, but, like it, is to have an enlarged chamber 
made in it shortly. In general construction as to the 
steel lining, wrought iron coils ani screwed cascable, the 
two guns are nearly identical. The 80-ton gun on Mr. 
Fraser’s system has two layers of coils, while the 100-ton 
hasthree. It is considered at Elswick that the foning 
of the shoulders of the thick coils necessitates the remov: 
of so much metal in the lathe that no saving of expense is 
effected by adopting them. The 80-ton gun is 18, and the 
100 ton 238 calibres long, which gives the latter an 
advantage. 

The carriage, if it may be called such, consists of two 
large plate iron brackets, or more truly rails, along 


| which the trannion. carrying On 
the rear of the trunnion blocks are two pistons, which, by 





J 
blocks: slide,” gun. 
‘the application of hydraulic power, are made to run the 

up or back, and to check its recoil. Elevation is given 

y means of an iron piste Sage horizontally at its rear 
extremity. The breech of the gun on recoiling comes 
back nearly to the hinge of the elevating plate, which is the 
proper height to bring the axis of the piece horizontal as 
it comes back fully to the loading position. The hydraulic 
power, applied directly to the trunnion blocks, is a great 
advantage, for the force of the recoil is met by a resistance 
— to its point of application. No moment or couple, 
therefore, tending to produce rotation or straining of any 
part of the structure is developed. If the hydraulic 
cylinders, &c., are strong enough to perform their work, 
e parts below ought to be almost in a state of repose. 
There are, however, hardly any parts to which such a 
remark applies, because the gun is as much without a 
carriage as we well can conceive a gun tobe. It has 
nothing but its brackets’ or rails, its trunnion blocks which 
slide along on them impelled by the trunnions as they recoil, 
and the hinged inclined plane under the breech, by which 
elevation is given. Training or lateral movement is 
obtained by the rotation of the turret. The whole struc- 
ture, however, that is beneath the gun must, under any 
circumstances, benefit greatly by being saved from the 
wrench or contortion developed when the recoil of a gun 
is met by resistance not opposite to it, but below it. We 
have, in speaking of service carriages, called attention to 








; of preserving the power to work by 

suppose, however, that we get beyond the 
-hand-working, we cannot conceive there 
could be two-opinions about the simplicity and beauty of 

The projectile di cre from  Pailiser shell larger 

projectile differs ‘or our 

service guns only in dimensions, in the way in which rota- 
tion is imparted to it, and in the fact that its ogival head 
is struck with a radius of ce Fs Sra — oan of —. 
meters, giving it a sharper point. With regard to t 
differences, the most important is the method ef giving 
rotation by means of a copper gas check on the base ins 
of by studs. This is, we believe, an advantage. The 
studs and stud holes may, and probably do not, very 
sensibly weaken a projectile, but it is quite certain that 
this is their tendency, and projectiles have often shown a 
tendency to split through the stud hole. A cracked pro- 
jectile has been most effectually broken by simply striking 
its stud a blow, and the words “ ache Geen: cruelty 
which have been applied to the system of imparting rota- 
tion to projectiles through studs let into them, are havdly 
a misnomer. With to the cartridge little is to be 
said. The powder used nearly throughout the experi- 
ments was our own Government Waltham Abbey manu- 
facture of 15in. cube, and the same method of ignition 
with interior hollow cone was employed as in the case of 
the 80-ton gun. 

The series of rounds fired by the 100-ton gun is given 
in the following table :— 





























No. of Chi weight | Projectile Velocity, feet Mean Stored Recoil Recoil 
Date and nature weight y, foe ressure UP | valves set in Remarks, 
ee in Ibs. in I per sec. Hn bore. | Work. to lb, | inches, 
Tons, foot tons. 
1 Oct. 20th.. ../200 WA. l}in. 2000 not observed ~ 1050 _ 
2 Oct. 2ist.. ..|800 ” 2000 not observed 16°6 - ne ried 
3 300 * 2000 1875 15°9 — 1150 — 
4 Oct. 28rd.. ../800 Pa 2000 — _ -- _ — 
5 300 ‘3 2000 ee 16°0 ae _ 85°5 
6 300 es 2000 1874 16°0 oa _ 87°5 
7 330 S 2000 1456 20°8 29,400 _ _ 
8 319 ow 2000 1424 18°0 - 42°56 
9 Oct. 25th.. ../819 ” 2000 — not observed - 44°75 
10 336°6 a 2000 — 19°4 — _ 46°3 
ll Oct. 26th.. ../819 9 2000 1487 _ 28,625 - 42°6 | At earth 
12 341 a 2000 1475 19°75 80,150 _ 47°1 | At Schnefder steel plate 
13 Oct. 27th.. ../841 ped 2000 1478 19°75 80,300 ao 46°0 | At Cammel’s iron plate 
14 841°6 - 2000 — _ _ _ _ Shot broken up in bore 
15 841°6 pe 2000 1500 20°6 81,200 * _ - At Marrel’s iron plates 
16 Oct. 28th.. ..|841°6 me 2009 1493 20°1 920 21,800 48°2 | At Schneider steel 
17 841°6 a — 1492 19°2 80,830 - 46°0 | At Marrels sandwivh target 
18 Nov. 2nd.. ../819 pe 2000 _ os a ~ — Fired against earth 
19 319 a 2500 1294 19°0 29,097 - 44°75 
20 319 ” 1293 19°0 29,000 -- 44°5 
21 319 ms 2500 1298 18'8 29,000 2000 44°25 
22 Nov. 8rd... ../319 ” 2500 —- — aa _ 42°5 | Nottaken 
23 31 4 om 18°6 _ — 40°65 
24 276 Fossano! 2000 1165 — — 1850 23°5 
25 300 Fossano’s 863 under 10 | “= _ 17°0 
26 319 WA. l}in.! 2000 —_ a } _ _ - 
27 Nov. 4th.. ../319 2 2000 — - | — _ 36°0 
28 319 Bp 2000 — _ - - —. 
29 319 pi 2000 - _ | _ oe 85°25 
30 2000 ae = Bi a al - oe 
81 2000 - _ oe - _ 
82 2000 is .. soi ~ ae 
83 | Nov. 7th.. ..|353 0 2000 1512 — | 81,700 _ 42°5 
84 364 “a 2000 1514 19°8 $1,750 _ 42°38 
85 375 - 2000 15428 2u4 33,000 os _— At earth 
36 Nov. 8th.. ../319 ” 2000 1348 _ 25,200 _- _- 
87 341 Fossano| 2000 1415 - 27,760 _ _- 
88 363 ”» 2000 1408 _ 27,50 - _- 
39 363 ” 2000 1444 13 28,900 - _ 




















ref to run through the experiments, though we can add 
little to the Z'imes’s description. 

The targets were built facing the sea. O; 
was a battery consisting of one llin. gun with two 10in. 
guns, one on either side of the llin. Further to the rear 
—that is, further to sea—was the raft on which the 100-ton 
gun was placed. As this gun is mounted for working in 
a turret, it has no provision for lateral adjustment or train- 
ing. The raft, therefore, acted as a turret, the gun was 
“lined” as to direction by moving the raft, and the latter 
could be readily turned right round so as to enable the gun 
to fire for range out to sea, This was the part of the pro- 
gramme that was first carried out, the rounds from No. 1 
to No. 10 being fired to test the performance of the gun as 
to the velocity it imparted to the shot and the pressure in 
the bore of the gun, and as to its strength and general 
behaviour on firing, and also to test the action of the car- 
riage. The most important matter in this firing is the 
velocity that can be obtained with such a pressure as may 
be deemed allowable for the gun. The highest pressure 
recorded is 20°8 tons per square inch, and this appears to 
be rather exceptionally high and irregular. The velocity 
corresponding to it was 1456ft. per second. The highest 
pressure occurring in the. 80-ton gun during the first ten 
rounds with the full 16in. bore was 22°0 tons, the corre- 
a velocity being 1452ft. This, it is fair to say, was 

rather unduly high, being the highest registered at 
any time with this calibre. 

The Italian arrangements as to taking velocities, &c., 
were not in good working at first, but every portion of the 
Elswick gear performed its part well, the recoil being 
checked and the gun working easily. 

The plate experiments began on October 25th. The 
construction of the targets is shown in No. 1 series of 
sections and in Fig. 1. 

No. 1 target consists of wrought iron pla 
in page 452, 22in. thick on teak backin, ‘with angle iron and 
1din. skin. The plate on the upper of the target is 
supplied by Messrs, Cammell; that on the lower by 
Messrs. Marrel. 


ite them 


tes, as shown 


No. 2 is a similar target, except that 22in. steel plates, 
supplied by M. Schneider, take the place of the wrought 
iron plates both in thé upper and lower portions of target. 

Nos. 3 and 4 are targets with what has been termed 
sandwich-plating in the upper halves, that is to say, alter- 
nate layers of iron and teak, the front plate in each case 
being 12in. thick, and the inner plate 10in., as shown in 
Nos. 3and 4, the only difference between thetwo being that in 
No. 3 Marrel and in No. 4 Cammell plates were employed. 
The lower portions of the two targets had wrought iron 
front plates 8in. thick, No. 3 having a layer of teak next 





and then chilled cast iron 14in, thick, and No, 4 having a 


Leaving this for reference and comparison, it is neces. | 





similar thickness of chilled iron next to the froat plates, 
the teak being all behind. The bolts of all the targets 
oe through the entire structure except in the case of the 

hneider steel plates, into which the bolts were screwed 
to’a depth of not quite half the thickness of the plate, 
The total thickness of wood in every target was the same, 
namely, 29in., and the iron, exclusive of skin, was 22in., 
the skin being lin. The sections are given on the plan 
of the Italian Government sketch. 

The object of the programme was as follows:— 
The effect of the Jighter guns to be first ascertained. 
A single round from the 10in. gun being first 
fired at each, then a salvo of the 10in. and 1lin. guns. 
The whole three guos were intended to be fired simul- 
taneously, but one 10in. missing the first round, two only 
were fired in the subsequent salvos. One steel Schneider 
half target was to be reserved untouched for the 100-ton 
gun. The remainder were to be brought under its fire 
after the lighter guns had done their worst on them. It 
was considered that the targets ought to be more than a 
match for 10in. and llin. guns, and consequently that, 
after being struck, a very fairly strong target of each kind 
would thus be fired at by the 100-ton gun. The firing was 
as follows :— : 

No. 1 round: 10in. shot against No. 2 upper half, 
Schneider steel, 22in. plate. Shot penetrated about 10in. 
near the centre of the plate—vide target No. 2., No. 2 
series of sections—the plate at the edges of the hole being 
burred up about 44in. At first the plate a Bag to be 
but little damaged, but a singing noise was heard in the 
metal, which shortly after split in two cracks, one rage 
from the hole to the proper right edge of the target, and - 
the other in a downward direction, extending some dis- 
tance, but not to the plate edge. 


No. 2 round: 10in. gun against upper half of No. 1 
target, Cammell wrought iron, 22in. plate. Penetration 
about 10°8in. in depth. Two cracks were developed, 
extending from a left bolt hole to target edge. 

No. 3 round: 10in. at lower half of No. 2 target, 
Marrel, 22in. front ae Penetration about equal to 
that in Cammell plate; crack opened from lower left bolt 
hole. 

No. 4fire: Salvo from 11lin.and both 10in. gunsat Schneider 
upper target, No. 2. One 10in. gun mi fire, so that 
one llin. and one 10in. shot were actually fired at the 
plates. Both struck from 2ft. to 3ft. of right of target— 
vide third series of sections. A large piece of the plate 
was dislodged from the right-hand top corner. The cracks 
already made were opened much er, and fresh cracks 


were visible, ially in the shot hole. The entire plate, 
in fact, had suffered very severely, and was far on the way 
to destruction. The 100-ton gun was then fired two 
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rounds, Nos.9 and 10 on table, which we keep distinct 
from the plate firing. 

On October 26th—No. 5 fire at plates—a salvo of one 
19in, and one llin shot was fired at Cammell’s 22in. iron 

ton third series—the plate was struck rather 
near to the The llin. shot lodged and broke up. 
The 10in. drove one bolt some distance inwards. The 
layer of that was lifted above the target edge. The entire 
SS back lin., and a crack was made from a 

t hole to the edge of the plate. 

No. 6, fire at s: Salvo of one 10in. and one llin. 
shot at Marrel iron 22in. plate, No. 1 target, lower por- 
tion, third series. A huge mass of iron was dislodged, and 
a crack was formed from bolt-hole to towards top edge of 
ae: penetration not quite so much as in Cammell’s plate. 

iron of the plate was heard to sing. The general quality 

of it decidedly more steely than that of Cam- 
mell’s The 100-ten was now fired at an earth 
butt 52ft. thick and 27ft. high, with results given in table, 
No. 11 round. 

No. 7 fire at plates: The 100-gun was next fired with 
340 Ib. at the Schneider steel plate, which had 
hitherto been left untouched. The effects are shown gene- 
_ rally in lower portion of No. 2 target, fourth series, The 

plate was smashed to pieces, but the shot had broken up, 
and had not penetrated through the backing. The whole 
target had been driven 8in. back, the inner skin was 
bulged and opened, and the angle-iron torn and twisted. 
For units of work and pressure, &c., see table No. 12. 

On Oct. 27th—No. 8 fire at plates—the 100-ton gun was 
fired at Cammell’s iron plate, with results indicated gene- 
rally in upper half No. 1 section of No. 4 series. For 
charges see No. 13 in table. Half the plate was struck 
away, leaving the wood bare. A part of the shot passed 
completely through the target, having a velocity measured 
as 600ft. on the far side. A hole was made nearly 4ft. in 
diameter, showing débris of broken iron and wood in 
interior. The following round was fired at the steel 
target, but the shot broke up in the bore of the gun. 

No. 9 effective fire at plates: The 100-ton gun was next 
fired at Marrel’s target on the lower half of the same 
structure as Cammell’s—see No. 1, series 4. The whole 
was knocked into ruins. The shot passed completely 
through, leaving a large hole in the centre as in the case of 
Cammell’s, showing the same heap of debris, For charge, 
velocity, &c., see No. 15 on table. No. 2 engraving shows 
the state of the targets at this stage of the proceedings. 

No. 10 effective fire at plates was from the 100-ton gun 
at the upper half of Schneider’s steel target. For effects 
see No. 2 in No, 4 series. Although this plate had suffered 
severely from the fire of the smaller guns, complete pene- 
tration was not obtained. The plate was shivered into 
fragments. The head of the projectile remained buried in 

’ the backing. A considerable part of the body of the shot 
had been projected outward and bent forward without 
entirely separating from the head — vide Fig.—a most 
unusual circumstance with chilled shot. 

On October 28th.—Effective fire No. 11 at plates: 
10in. gun at Cammell’s sandwich target. Effects--see 
No. 4 and No. 2 series—shot-head penetrated 13in., the 
metal remaining in the hole. One bolt started in rear. 

No. 12: 10in. gun at Marrel’s sandwich target. Effects 
—see No. 3 second series. Shot penetrated 10in. only, 
but the plate was split in several directions, some pieces 
being nearly detached. Cracks through upper bolt holes. 

No. 13: Salvo of one 10in. and one 1lin. gun at Marrel 
sandwich. Effects—Wide fissures opened in plate 5, large 
pieces of plate and some small ones dislodged altogether 
and thrown on the ground. 

No. 14: Salvo of one 10in. and one llin. at Cammell. 
Both shot pierced front plate and penetrated 2°4in. into 
rear plate. Right-hand corner of piate dislodged. Back- 
ing moved, one bolt sheared and broken, and one bolt-head 
forced into interior. See section 3 in No. 4 series. 

No. 15: The 100-ton gun at Marrel’s sandwich plate as 
injured above. Effects—The main part of the target 
carried away and complete penetration obtained. See 
No. 3 in No. 4 series. 

The remainder of the rounds detailed in table were then 
fired from the 100-ton gun. 

In reviewing the plate firing, the principal features to 
notice are the nome 5s li 

Series Nos. 2 and 3 show that steel plate is more liable 
to be destroyed by the fire of guns not capable of com- 
pletely penetrating it than wrought iron, which under 
these circumstances suffers but little. 

Series No. 4 shows that steel, by transmitting the blow 
of impact through the plate, is less liable to let the shot 
through the backing, while more liable to be stripped off 
and destroyed itself. 

It also appears obvious that the Duilio’s power of offence 
will be greatly in excess of her powers of self-protection, 
that is to say, two Duilios could hardly fail to pierce each 
other’s side easily. As far as the powers of the Armstrong 
100-ton gun is concerned, the results against plates are 
most satisfactory. The projectiles may, perhaps, be thought 
to be the most doubtful element in the Elswick material, 
because one broke up in the bore, and chilled projectiles 
have been known to hold together more on impact. With 
regard to this it must be remembered that it is a more dif- 
ficult matter to chill such gigantic projectiles than smaller 
ones. We think it will be found that those of the larger 
Woolwich guns break up more universally than the smaller 
ones. As the shot gets larger the metal becomes taxed 
more severely. Shot only were fired at these plates; 
Captain Noble appears to consider that shell will prove 
unsatisfactory with these very large guns. He holds that 
to give a vals good result a shell should entirely 
through the plate, and burst when in the backing. There 
is little likelihood of this ever taking place with the 100- 
ton gun, because before it penetrates to the required depth, 
a sufficient shock must have been imparted to the powder 
to explode it, and when a shell explodes when only pene- 
trating partly through the front plate, he considers that 
more harm than good is done by it. 

With regard to the general results obtained as to pres- 
sure, velocity, &c., as we have said, the main point is what 





with » pressure that is well with * 
the powers of resistance © vwne bore of the Let u 
take the case of highest velocity—No. 35. Here, with a 
velocity of 1542°8ft. we have a pressure of 21°4 tons on the 
bore. This must be considered very good, for the velocity 
is very bigh and the pressure fairly moderate. 

In the 80-ton gun the round selected by Major Mait- 
land as the most satisfactory is No. 15, after ing the 
> ae to 16in. — — — velocity is sro 

e pressure 20°4, o. 15, of the 100-ton > pens 
to be one of the best of the series, and if 31°4 be consitlered 
rather a high it may be better to take No. 15, where 
the muzzle velocity is 1500ft. and the pressure 20°6. 
These two rounds, then, are nearly comparable, the 80- 
ton gun shot weighing 1703 1b., and that of the 100-ton 
2000 Ib., the co energies stored up _ being 
26,740 and 31,200. We observe by the results our Govern- 
ment officials must use the factor for g32°2in the denominator, 
while Captain Noble apparently uses 32°19. -Applying 
the latter, which is the more correct value, to the Govern- 
ment gun, the energy becomes 26,748. Our present object, 
however, is not to enter into a discussion as to the relative 
performance of the two guns, but to keep to the facts of 
the Spezia experiments. 

It may be seen that towards the end of the series some 
Italian (Fossano) powder was tried instead of the English 
Government W.A. powder. There are one or two matters 
that appear to be abnormal. For example, in round 25, 
it may sy seen that 300 lb. of powder only produced a 
velocity of 863ft., but the pressure was under 10 tons; 
it follows, therefore, that the powder could not have 
burnt even tolerably. No very high — was 

‘ossano 


attained even with the _— charges of 

powder. In spite of this, however, there is much 
that is promising in it. The last round shows a velocity 
of 1444tt., obtained with a pressure of only 13 tons. Now 
round 8, with Waltham Abbey powder, shows a velocity 
of 1424ft., obtained at the expense of a pressure of 18 tons. 
No. 7, 1456ft. with 20°8 tons, while 12 and 13 have 1475 
and 1478ft. with 19°75 tons. It appears, therefore, that 
round 39 gives promise of obtaining, with Fossano powder, 
a good velocity, with very much less strain on the gun 
than with English powder. Doubtless this may be at 
more expense of powder, but that is comparatively of little 
importance. It is premature to k with the experience 
of only one or two rounds, but there is enough to encourage 
a hope that the Fossano powder will do better than the 
English. ; 

This brings us to the concluding remarks we have to 
make—remarks which we can hardly close without making 
—on the excellence of the experiments as a whole. The 
design and the carrying out of the programme were 
worthy of the means supplied. Not only was a good trial 
made of the power of the guns, but also of different 
kinds of ts. We have learned more at the conclusion 
of these experiments as to the relative behaviour of iron 
and steel than has probably been learned in any trials 
hitherto made. The whole of the minor arrangements 
were excellent. The taking of the velocity of the shot 
after passing through the target is a step in advance of 
what we have attempted in this country. The idea of the 
raft to act as a turret was a capital one. Lastly the 
Italian powder shows signs of excellent qualities, such as 
call for close investigation. 

If this is true of the Italian part of the proceedings we 
may well congratulate ourselves that the character of Eng- 
land, as to science, was so well upheld by the Elswic 
Ordnance Company. The gun is not simply one excellently 
made. It is, in its powers and proportions, so far beyond 
what has hitherto been attempted, that to turn out a com- 
plete and efficient weapon with the necessary spiral required 
to give such good results with the pene system of 
rifling adopted, and the proportions of bore to burn the 

uantity of powder to meet all the required conditions so 
thoroughly, is to produce a masterpiece in artillery. 
But if this is to be said for Captain Noble, on 
whose calculations we presume the gun was de- 
signed, it must be added that Mr. Rendel’s carriage 
was quite worthy of it. As we have said, it is open to 
question how far it is wise to depend wholly on hydraulic 
or any form of steam gear. It is, we believe, right in ser- 
vice carri to maintain the power to work by hand as 
far as possible. Still, as we have to face the fact of guns 
having developed to a magnitude that defies all attempts 
to work by hand, it isa very encouraging fact that a 
monster such as this should be sent off and tried, for the 
first time, 2090 miles from its birthplace, and be found 
to be under such complete control, and worked with such 
ease. 


got 








BECKER’S RAILWAY COUPLING. 


In answer to the offer of two prizes of £500 and £166 by the 
Society of German Railway directors, dated January 22nd, 1873, 
for the best method of coupling railway carriages, without neces- 
sitating a passage between the buffers, there were forty-one 
competitive designs submitted for approval, none of which were 
considered to fulfil the purpose for which they were intended ; 
consequently the premium was withheld, and a second termine 
given for improved designs. Mr. L. Becker, over-inspector of 
the locomotive department of the Austrian Kaiser Ferdinands 
Nordbahn, who had been excluded from the first competition, 
by neglecting to send in his models at the proper time, sub- 
mitted his design at tke second, and was not only fortunate 
enough to obtain the first prize, but so far surpassed his competi- 
tors in the simplicity and ingenuity of his contrivance, that no 
other design was considered worthy even of the second. 

The simple coupling, as shown in Figs. 1 and 2 on p. 444, retains 
as nearly as possible the same form and mode of working as the 
ordinary screw coupling. A handle A is attached to it at a con- 
venient point, by which it can be taken hold of with the hook 
at the end of the coupling staff, and, by using the buffer as a 
fulcrum, as shown in general plan, Fig. 10, be raised in or out of 
place. To prevent the shackle getting out of its original position 
during the manipulation, the spindle C is held by a flat bar 
which presses against the two nuts D D, and prevents them 
turning in opposite directions. The coupling is tightened up 
or loosened out by means of a small ratchet F fitting on the 
spindle C, worked backwards and forwards with the coupling 
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Figs. 8 and 9 represen‘ 
for goods trucks, with a 
be manipulated in the same way with the staff. 
experience with a number of shunting engines at the Kaiser 
Ferdinands Nordbahn Terminus in Vienna, has shown that a 
man of ordinary can, after a little practice, couple and 
uncouple trucks with one hand, and even at night time with 
imperfect light has no more difficulty in finding and catching 
hold vf the handles than under the same circumstances in 
——o old coupling into position. 

With regard to weight, it must be borne in mind that, to 
enable a man to stand between the trucks, an unnecessary len 
of buffer is required—as instanced by the shortness of bufter in 
the made-up trains on the Metropolitan railways—and that, 
this necessity once got rid of, the consequent length and weight 
of coupling would be proportionately lessened. 

The usual form of safety couplings may also be done —— 
with, and the cost of carriage fittings be considerably reduced. 
-One great advantage of Mr. Becker's system is that it can be 
applied to existing couplings at a comparatively small cost, and 
even if it be true that engineers and railway companies are 
accustomed to set even a lower value on human life than poli- 
tical economists, the fact that more than 20 per cent. of the 
railway accidents happen during shunting, and are caused by 
the present system of coupling, viewed merely as a totally profit- 
less item of expenditure, is startling enough to make it at any 
rate worth the trouble of calculating which is the most profit- 
able investment—the outlay of a sum which would obviate the 
cause, or the capital required to be sunk to cover the annual 
expenditure arising from the result. 








CENTENNIAL ApDMISSIONS.—The official record of admissions 
during the six months extending from May 10th to November 10th, 
and the daily admissions during November, up to and including 
the last day, were as follows :— 








Month. Paid. Free. Total. ns 4 
November 1.. 107,715 .. 12,763... 120,478... 53,578 25 
November 2.. 115,208 .. 12,724... 128,022 .. 57,378 40 
November 3. 83,894 .. 12,207 .. 96,191 41,394 25 
November 4 84,130 .. 12,917... 97,047 41,312 00 
November 6 77,936 .. 12,881 .. 90,817 38,642 00 
November 7 76,104 .. 11,806 .. 87,910 . 37,628 00 
November 8... 90,683... 12,689... 103,127 44,937 25 
November 9... 176,924 .. 16,154 .. 193,078 86,772 75 
November 10 .. 106,467 .. 15,854 .. 121,721 .. 52,067 00 

Total... .. 918,956 .. 119,435 .. 1,038,391 .. 453,700 00 
The record for the six months is as follows :— 

Month, Days. Paid. Total. —. 
May oe oo 19. 378,980 .. 613,495 .. 189,490 25 
June .. «- 2. 695,666 .. 952,177 .. 847,833 50 
July .. - % .. 636,518 .. 906,447 .. 818,199 25 
August .. oo BT oe 908,684 .. 1,175,314 415,659 25 
September - 26... 2,130,991 .. 2,489,689 .. 928,056 00 
October... .. «. 26... 2,834,530 .. 2,663,879 .. 1,160,811 50 
November .. .. 9. 918,956 .. 1,088,391 .. 453,700 00 

Total --159 .. 8,004,825 .. 9,789,392 .. 8,813,749 75 

A recapitulation of the above shows the following :— 

Number of days open ee ee 159 
Paid admissions .. .. «. «+ «» 8,004,825 
Free admissions .. .. «2 +s os ov se ef ee 1,785,067 
Total admissions... .. .. «2 «2 of ef «ee oe 789, 
Grand total of receipts (dols.) +. 8,813,749.75 
Average daily cash admissions e 50,341 
Average daily totaladmissions .. .. «. «+ " 
Average daily receipts (dols.).. .. «+ «+ «os of 23,935.85 


ELECTRICITY DISENGAGBD BETWEEN TWO MERCURY SURFACES,— 
In the sp. of Jast year the late Sir OC. Wheatstone had his atten- 
tion directed to Erman’s discovery, that a globule of — in 
contact with an electrolytic liquid within a tube of small calibre, 
moved forward when a current of electricity was through it. 
Taking advantage of this motion, Sir Charles invented a novel 
form of telegraph receiving-instrument which he described in a 
patent taken out in the autumn, and in making experiments upon 
which he was engaged in France at the time of his death, As one 
of his executors, the duty devolved upon Mr. Robert Sabine, of ascer- 
taining how far this novel telegraphic instrument could be made 
available for actual work ; and to this end he found it necessary to 
undertake a series of preliminary experiments in order 
to obtain a better knowledge of the principles which underlie the 
phenomenon. This series of experiments led him to conclude that 
every mercurial surface, when exposed to the influence of air or 
water, consists of mercurous oxide and not of metallic m . 
that the electro-positive condition of a mercury surface is greatly 
dependent upon its state of oxidation, that the expansion or con- 
traction of such a surface is always attended with a corresponding 
alteration of its electro-positiveness, and, finally, that the motions 
of mercury electrodes, under water or acidulated water, are due 
principally to the reduction of superficial suboxide. In further in- 
vestigations, Mr. Sabine confined himself to some of the direct 
effects of deoxidation of m surfaces, There are other well- 
known ph of the of mercury in which the reduc- 
tion of other metals from solutions plays an important part; but 
they were beyond the purpose of the present — In ry be 

judes e 
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the results of this experiments Mr. Sabine concl :—(1) Thai 
electricity dise between pure cape J surfaces—when not 
hydrogenised—is due to different states of oxidation. (2) That 


the motions observed to take place in m les un 

water—-or dilute sulphuric acid—are due to the displacement of the 
surface corresponding to the different atomic volumes of the metal 
and its suboxide, or suboxide and sulphate, (3) That the pumping 
action of a column of mercury in a tube or narrow channel is due 
to rapid circulation caused by such displacement. (4) That these 
motions are not due to change of either constant of ca) or 
adhesion. And, finally, (5) That we may give a negative answer to 
Draper’s question, viz., “‘Is capillary attraction an electrical 





phenomenon ?”—Philosophical Magazine, December. 
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RAILWAY MATTERS. 
first Bessemer rail ever run over by cars was laid down in 
Station, England, early in 1857. It was a double-headed 
Cyrano for si eee oe ee 
passed over it d that space of time. 
A Fast train between New York and St. Louis, over the Toledo, 


NOTES AND MEMORANDA. 


-OsMIUM, to recent experiments by Deville and Debray, 
has a specific gravity = 22°477, and is consequently the heaviest 


Rg pled lg ny 
© use ite, abou cent, 0: ° 
methyl with the nitro-glycerine, so that A al retain its fluidity 


Wabash, and Western, was put on, on December 11th, making the 
run in thirty-six hours. This uire @ run of thirty-seven | ** lower temperatures. 
miles an hour over the 434 miles from Toledo to St. Louis. AcooRDING to Bittger, the addition of infusorial earth to an 

Great asis the mileage of some American railways, are | Alcoholic solution of « coal-tar colour, foliewes by <0 with 
all surpassed by the greatest French rail the water, causes the formation of a silicoous lake, which may be used 
pases (Fi nal ng At the close of 1875 the lne in opera- | for various purposes in the arts. 138 
tion comprised 3195 miles, and the company is g, or| INDIA-RUBBER is soluble in ether, in naphtha, and other liquids. 
has obtained concessions for, 1228? miles more, w! when com- | A rubber cement made with t tine dries with + difficulty, 
pleted, will make the system embrace 4423} miles. e directors | and like most turpentine es, is very tacky 3” but that 
are also considering other schemes of extension, made with naphtha dries quickly. 

Forty-two inch cast iron car w we learn, are now PHOSPHIDE of calcium, on becom!ng wet, will give off spon- 
tested by several railroad com: ‘the Atchison, Topeka, an a ong combustible phosphuretted hydrogen, us emitting 
Santa Fe, the Flint and Pére Marquette, the Grand Trunk roads | light. This is the principal ingredient used in the distress and 
are running a few sets each, and the Lake Shore and guiding thrown into the water from a sinking ship, princi- 
Southern have recently ordered several sets to test. The Pullman | Pally to guide these in the water to the boats. 

Company has for some time been wheels of this size, some 


made of cast iron and some ‘“‘ paper” wheels with steel tires, 


Tus Tucuman Railway in the Argentine Republic has been 

recently completed. It is the longest railway in South Am 

and was finished in four years, The contract was 

September 28th, 1872, and the line was completed September 28th, 

1876; Mr. Telfener, the contractor, has become 

entitled to a premium of £20,000. The line has cost only £4760 
se aa aes Pa ro eect 
ublic ; its leng d i C) expen w 

it has involved has been £1, 600,000, 


Tue disadvantages attending the adoption of various rail- 


wa, do not seem to be thoroughly appreciated in 
pi a Ein the parliamentary returns of ratlways for 1875, we 


find a list of railways completed, in process of construction, or 
projected, which show no less than seven gau Their mileage, 
as given in detail, is as follows :—5ft. 6in. miles ; 4ft, 8hin., 
6167 miles; 3ft. Thin., 14 miles; 3tt. Gfin., 1 mile; 3ft. Gin. 
819} miles ; 3ft., 40 miles; 2ft. 8fin., 14 miles; total 7637 miles. 
There are still some permutations of the scale which might be 
used for future roads. 


Mr. Parry, coroner for Flintshire, says the Manchester Guar- 
dian, has been investigating a case in which some remarkable 
evidence was given in regard to the management of the Wrexham, 
Mold, and Connah’s Quay Railway. A short time since George 
Astle, brakesman, was on an open wagon in front of five other 
wagons, which were being pushed in front of an engine from 
Connah’s Quay to Buckley. A gate at Little Dublin a 
level crossing was unfortunately blocking the way. Tne wagons 
came in contact with it, and five were knocked off the line, and 
Astle was buried beneath the ruins, and killed instantaneously. 
Peters, the gatekeeper, was not at his 
transpired that he left because he thought the last train had 
for the night. It was proved, however, that ho was afterwards 
acquainted with the fact that a train would pass, and that he did 
not go to the gate. It also came out that there was not a danger 
signal on the line to exhibit at night, only hand lamps; that the 
driver had to see the semaphore signal if he could, and if he could 
not, guess at it, as one driver admitted. John Jowell, assistant 
guard, — that the signals ‘‘ stuck,” that at times the sema- 
phore at this spot was at “‘danger” and the gates were wide open, 
and at other times the signal was at “‘ caution” while the gates 
were shut. He said they always regarded a ‘‘ caution” signal as 
‘all right.” After some consultation the jury returned a verdict 
of ‘‘accidental death,” and censured the railway company for 
great negligence in their management, and also the persons charged 
with conducting the traffic, 


THE San Francisco Journal of Commerce says it is seriously pro- 
dto build a railroad from that city through Southern Oali- 
ornia, Mexico, the Central American States, and South America, 
to by snegy ee or Concepcion, and so on to Buenos Ayres. The 
main line would pass through Fort Yuma, on the Colorado, which 
would be the first important station ; thence through Senora and 
SinaJoa, to Mazatlan, a port on the Pacific coast ; thence to Tehu- 
antepec, the terminus of one of the qroeees lines of canal to 
connect the Atlantic with the Pacific. From Tehuantepec the line 
would pass through the states of Guatemala, San Salvador, Hon- 
duras and Costa Rica, over the Cordilleras, to Panama; from 
Panama to Lima, and from Lima to Valparaiso or Concepcion, and 
thence by the Cumbe or Antuco Pass, across the Andes, and so on 
to Buenos Ayres, The entire length of this main line would be 
about 6220 miles by way of Concepcion, or by way of Valparaiso, 
6940 miles. The connecting lines, which should be constructed 
through Mexico, Central America, and South America, to open 
communication with the more important business centres of those 
countries, would ato about 3345 miles. The entire expense 
er mile is estimated at 50,000 dols., which would amount to some 
578,250,000 dols, 


AN Italian ped gives the following accouut of the military 
railway from Berlin to Zossen, which is the excellent practical 
school for the so-called railway corps of the Prussian army. This 
line, which is forty-five kilometres in length—twenty-seven English 
miles—belongs to the State, and was constructed by the corps in 
question. From Berlin to Zossen the line is laid alongside the 
Berlin and Dresden Railway, to which it is connected b' te and 
crossings. At Zossen the line branches off into the forest of the 
same name, where the “aoe of Artillery is situated. The line 
has three jstations, viz., Berlin, Zossen, and the Polygon, and at 
the same time, as its title implies, it serves chiefly for military 
purposes, the interests of the public are not neglected, and pas- 
sengers are also carried. The direction and administration are com- 
posed of the commander of the railway regiment, of one field 
officer and two lieutenants, who depend directly from the chief of 
the staff. The working of the line is in the hands of a captain, 
who receives his orders from the commander, and he is assisted by 
two lieutenants ; this on npn also comprises a chef de bureau, 
a superintendent of rolling stock, and an officer who acts as ad- 
ministrator of his depéts, and a paymaster. For the instruction 
of this regiment, complete companies are placed at the disposition 
of the working section. The chief of the working company acts as 
inspector, and is assisted by an officer, who in his absence takes 
his place. This company is composed of men belonging to the 
eight companies which form the regiment, and who are changed 
after a course of instruction of six months. The service of the 
cantonniers is conducted by forty-two men, of whom twenty-nine 
are employés of the line from Berlin to Dresden, whilst the other 
thirteen are oe of the regiment. These are placed on the 
line between Zossen and the forest. These forty-two cantonniers 
are under the superintendence of five non-commissioned officers. 
The station duty is conducted by a station master and an assistant, 
both non-commissioned officers, who are assisted by nine pioneers, 
who act as pointsmen. The telegra h service is conducted by the 
officer who acts as chief of the working section, who is aided by a 
non-commissioned officer. During the first year of working, six 
eagine drivers—non-commissioned sileen—end six 
——were employed. The trains were worked by eight non-commis- 
sioned officers acting as guards, and sixteen pioneers as brakesmen. 
The guards and stokers are under the orders of the engine drivers, 
whilst the other employés of the train depend ly from the 
chief of the working company. These employés do not receive 
any extra pay, but an allowance is made to the non-commissioned 
officers aa are — a certain dior ape Op 
uring the carried soldiers 
from Berlin to the Polygon at —_ 
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A mixture of copper, tin’ and tungsten is 
granulated, by pouring regen os containing 4 kil. of slak lime 
and 4 kil. potassio carbonate cubic metre, fusing again, and 


casting into ingots, It gestaniibes gold 750 fine, 

S7arou, bean flour, sand, gum, mu and gelatine are used 
as adulterants of honey. They are read ’ recognised, as they all 
thicken on heating, while the pure honey becomes thinner under 
those conditions, ‘The addition of water alone is detected by the 
density, seven decalitres of genuine honey weighing one kilo, 

A yew element is announced, says the American Chemist, by 
Dr. — A. Koenig, of the University of Pennsylvania. From 
a min resembling schorlamite, occurring at Magnet Cove, 
Ark , he obtained, in the place of titanic acid, a white oxide, 
which differs from the former very materially, and he regards the 
existence in it of a new metal as highly probable, 

SIDERAPHTHITE, a new alloy, by Schmitte, is said to resist sul- 
Fanaa hydrog 





en; is not attacked by vegetable acids, and 

eral acids have but a feeble action thereon. It consists of iron, 
sixty-five parts ; nickel, twenty-three ; tungsten, four; aluminium, 
five; copper, five. This new metal, or inoxidisable iron, can 
replace those metals or alloys which it is necessary to protect with 
silver plating. 

TuE following is from a paper presented to the French Academy, 
by MM. Tréve and Durassier :—‘‘It is known that the action of 
acids upon metals gives rise to various figures which have been 
sometimes consi as calculated to throw a light upon the 
internal structure of the metal. We have had occasion to make 
certain observations, which seem to show that in the conditions in 
which we operated the figures are cornected, not with the internal 
structure, but with the external action exerted by the bubbles of 
disengaged during the reaction of the acids, The authors 
give an illustration representing two horse-shoe magnets which had 
been yanget into acids, and which are grooved in a regular design, 
not capable of being made intelligible by a mere description.” 

Wiru reference to the harmlessness of mixtures of colours con- 
taining = fuchsine, MM. Bergeron and Clouet write that 
fuchsine is one of the colours prescribed by the préfecture of Paris 
for use in articles intended to be eaten, as candy, &c. Chevalier 
decided against it, as the colour often contains arsenic, Bergeron 
claims that the fuchsine itself has no poisonous properties, and 
that in any case it does not contain enough arsenic to be dangerous. 
Experiments have been made in the Soc. Ind. de Rouen, by which 
it was found that a dose of 20 grammes in the food had no effect 
on a dog, nor did 75 grammes in six days. Dr. Charvet, in the 
course of three days, introduced 70 centigrammes of fuchsine into 
the body of an animal by subcutaneous injection, The effect was 
~ Fe cause a coloration of the urine, but no injurious effects 
whatever. 


From the analogy in chemical properties, existing between the 
metals nickel and cobalt, it has been thought probable that by 
employing in the battery the cobalt pounds corresponding in 
chemical constitution to those successfully employed in the process 
of nickel-plating, a similar Mp ogee of cobalt should be obtained. 
This has been confirmed by the Jahresbericht d. phys. Vereines in 
Frankfurt, where it is affirmed the most beautiful cobalt plating 
may be obtained by brass and copper, by employing in the 
battery—with two Bunsen cells—a moderately concentrated solu- 
tion of the double chloride of ammonium and cobalt, This solu- 
tion is prepared by dissolving 40 grammes of crystallised chloride 
of cobalt, and 20 grammes of chloride of ammonium, in 100 cubic 
centimetres of water, with the addition of 20 cubic centimetres of 
ammonia, This cobalt deposit takes place rapidly, and attains in 
a short time such a thickness that a magnetic needle is decidedly 
affected by it. 

M. Istpore PreRRs has made some experiments based upon the 
generally admitted fact that the sugar extracted from beet is 
elaborated by the leaves. On the 4th of November last he 
took about 3cwt. of leaves from a lot that had not been 
stripped during the Seen of the roots. After hashing 
them into bits an inch long, he had them pounded in a 
large mortar, and then squeezed in a press. He thus obtained 
about 35 litres—77 gallons—of juice, which he poured into a barrel 
to ferment with about one kilo. of yeast at a temperature of about 
22 deg. Cent.—71°6 Fah. Five or six days later this juice was 
strained through a cloth, after first raising the temperature to 
80 deg. Cent,—176 Fah,—in order to te the albumen. The 
liquid was then distilled and ape pte 4 rectified, which in the 
end yielded 275 cubic centimetres of alcohol—nearly half a pint— 
at centesimal degrees, about ten more than common cognac. 
As this cognac could only proceed from the sugar contained in the 
leaves, its existence therein is proved, Ona rough calculation, the 
a —= on one hectare would yield 173 litres—38 gallons 

co 





An American paper says, from examinations of several samples of 
the coal which have been made in the Bussey laboratory, it appears 
that some soluble compound of ammonium is often contained in 
Pennsylvania anthracite, such as is used for fuel in that vicinity. 
Some idea of the significance of the figures given by the examinations 
may be A goo by contrasting the amounts of ammonia in anthra- 
Seen ils appemetoems Uatenatea scrote tes 
us, while it aj rom the foregoing experiments, t 

ome of pods aarveg poems omens from 0°0002 ic — i 
even 0°00566 gramme of amm: © experiments o an 
Wolf, miide upon five different kinds of soil, show no jones than 
from 0°00012 to 0°:00087 gramme of ammonia for 100 grammes of 
anhydrous earth, The results obtained from the anthracite and 
from the soils are shown in detail in the following tables :— 


Recapitulation of the Experi- ; Knop and Woly’s Eaperiments 
ments on Anthracite, on Soils, 
No. of the Ammonia, Ammonia, 
Experiment. per cent, Kind of Soil. per cent. 
oe fee $ 00080 | V light, sand ort 
« ‘ery poor, sandy soil 0°00077 
Ill oe 000566 | Soil rich in humus pe a 
lV +»  0°00645| beech wood .. -- 0°00087 
v a é 0:00050 | Sandy loam from hardwood 
VI ° es ee 0-00020 forest. .. eo +. 000012 
VII ee +» 0900150 | Mould from forest on bank 
Vil os ee 0°0v022 of river Elster .. +» 0°00080 
Ix e+ es «+  0°00083 } Poor, red, sandy loam from 
x ae se 000040 a ploughed field .. 9°00017 
si oe . Sorees ‘A comainsonin 
00020 v «+ 0°000546 
XII ‘ ee ee 00410 " 
xIV o. ee ee "00055 





MISCELLANEA. 


Tue cartridge manufacture in the United States is said to be 
larger than that of any other country, and reaches at present 
2,000,000 per day... 

In France the annual production of kid gloves is two and a-half 
toillion dozen pairs, valued at 100,000,000 francs, Three-fourths 
of these are exported ; about 90,000 operatives are employed in the 
mauufacture, : 

THE New South Wales Exhibition of 1877 will be held at Sydney 
in April and May next. It has been suggested that manufacturers 
of fy Spr and timber felling machinery should find in Australia 
. the of markets, 

Tux American line of steamships has recently fitted up compart- 
ments in all its steamers for bringing carcases of from the 
other side of the Atlantic to Great Britain, and to thus establizh 
a regular traffic for its line, For the past few weeks it has been 
bringing over weekly, on an av some five hundred carcases, 
or two thousand quarters of heavy beef for the English markets. 

A TERRIBLE explosion of nitro-glycerine occurred recently ata farm 
between Petrolia and Fairview, in the oil region. Twomen, named 
Humphreys and Smith, were about to unload 600 1b. of it from a 
wagon, when it exploded. men were torn to atoms, only 
one foot and a piece of a breast-bone having been found at last 
accounts. The horses were so as to be scarcely resog- 
nisable, and nothing remained of the wagon. A very large exca- 
vation was made at the scene of the explosion, dwellings in the 
vicinity were shaken to pieces by the concussion, and many 
windows were broken in Petrolia, -quarters of a mile distant. 

REFERRING to engineering works in India the Builder says :— 
The smallest rill that is allowed to trickle over the edge of an 
earthern bank wears itself a passage, and becomes a destructive 
torrent with extreme rapidity. On one occasion the water in the 
Veranum is said to have overflowed the whole twelve miles of 
the bund, and to have breached it in thirteen On another 
occasion the engineer in charge of a bund, finding the water risin; 
with more rapidity than he was able to meet by the supply o 
earth, made a wall of the bodies of his labourers, causing them to 
lie down close to one another on the top of the threatened part of 
the dam, and thus keeping back the 2in. or 3in. of water, which. 
if unchecked, would soon have wrecked the whole bund, and 
ruined a wide district, until their places could be supplied by 
baskets full of earth. It was an original expedient, but it 
saved the district, What the labourers said about it we have 


not heard, 

WatTER Sapeertotion, says an American contemporary, now 
seems to be vastly more dangerous to both life and property than 
transportation by rail, A report recently published shows that 
last year 1052 American vessels suffered disaster. Of this number 
477 collided ;.312, with a tonnage of 102,512 tons, and cargoes 
valued at 10,000,000 dols., were wrecked, imperiling 20,215 lives, 
and causing the death of 888 persons. In 1873-4, 150 vessels were 
reported to the British Board of Trade that were not heard from 
after they had sailed. They carried 2381 persons. Besides these, 
6084 vessels were reported to the same authority as having 
suffered various disasters, with an te loss of 6817 lives. 
For the ten years ending June 30th, 1874, there were 22,098 wrecks, 
collisions, and other casualties in the vicinity of the British Islands 
alone. The property thereby lost amounted to over 700,000,000 
dols, Over of these vessels were over fifty years old, and 
twelve over 100 years. Vessel eee are evidently not held to 
so strict an accountability as railroad managers. 

Art the last meeting of the Droitwich Town Council a scheme 
for the supply of water, and for the sewerage and ultimate 
disposal of the sewage of this town was submitted, when it was 
y ring pox | resolved to adopt such scheme and forward the same 
to the Government Board for oppeewal, It was also decided 
to give the necessary notice that £25,000 would be required for the 
works and purchase of land. The engineer for the scheme is Mr. 
E. Pritchard, C.E., of Warwick, who has recently completed a 
water supply for the town of Warwick, which in many respects is 
similar to the supposed supply for Droitwich. The water supply 
to Warwick may fairly be considered a novelty in waineeien 
inasmuch as an abundant supply of, comparatively speaking, ure 
water has been obtained by gravitation from a geologi arift 
some four miles from the county town, and it now supersedes the 

uestionable supply which has for over twenty years been pumped 

‘om the river Avon, which was polluted by the sewage of Coventry 
and other towns situated on its banks. © engineer pro to 
obtain the supply for Droitwich by means of “ adits p te in 
the strata overlying the brine springs, 

A CORBESPONDENT in Sicily informs us that the whole line from 
Palermo to Girgento was opened for traffic on the 16th December. 
Surveys of a line of railway between the station of Caldare on 
this line, and that of Canicatti on that between Caltanisetta and 
Licata, a distance of about twelve English miles, passing through 
the vi of Racalmento, one of the most important centres of 
the sulphur industry, are being made, and there seems to be no 
doubt now that it will be ny gba of by the Minister of Public 
Works iz preférence to the line passing through Montedoro, the 
works of which were commenced some years ago, and abandoned 
in consequence of the landslips and immense expenses attendant 
upon its construction. On the other hand, the line from Caldare 
to Canicatti presents no special difficulty, and could be made at 
one-third the expense of that via Montedoro, and in less than half 
the time, and would pass through several populous villages instead 
of an uninhabited and nearly barren route like that of Montedoro. 
This line will form the missing link between the railways east and 
west of the island, which, as yet, are ected, and passengers 
at the present time from Palermo to Messina are obliged to take 
the diligence from Caldare to Canigatti. The construction of the 
line from Caldare to Canigatti will confer a great benefit to the 
sulphur industry of the district through which it passes, as also 
to the development of the numerous salt mines of Racalmento, 
the produce of which, at the present tifne, cannot be sent away on 
account of the cost of carriage to the coast, and the extensive 
beds of rock salt of this neighbourhood are worked on a very smali 
scale to supply the local requirements only, 

THE entire i of Asia is larger by about twenty-five 
millions than the estimate given in last year’s issue of Behm and 
‘Wagner’s work. The increase mainly falls w the Hast India 
Islands and Anam, the figures in the case of the latter being more 
than: double those given in the tables of last year—viz., twenty-one 
millions. The yoy of British India is rather less than last 

ear, being 188,093,700, that of British Burmah being about 
,750.000,- including’ tributary or protected States. The whole 

Lgnere of British India is close on 239 millions. In a map of 
Tn ia which accompanies the work the varying density of the 
population in India is shown—from five inhabitants to over 750 per 
square mile, The greatest density is found, of course, about 
Calcutta, as also in patches all along the East coast, and over all 
the North-west provinces. The population of China is given sa 
405 millions, with 284 millions of —— people. Hongkong 
seems to have decreased by upwards of since last year, the 
number now given being 121,985. Japan is set down at 33,299,014, 
With regard to Africa, the population of Algeria was in 1875 esti- 
mated tobe2,448,961, The a of Egypt shows aslightinorease 
over last year, being now 17,000,000. The inhabitants of Port Said 
now number $650, and of Ismailia 3779. Many details are given con- 
cerning the area and population of the Soudan and Central and West 
African States. the results of recent explorations, The British 

ons in South Africa show an increase of territory and popu- 
tion, the latter numbering, according to the latest da’ 
1,338,702. According to latest statistics, the whole population 
Australia amounts to 1,867,000; of New Zealand to 421,326, In 
the Fiji Islands the native population seems to be rapidly 
oops It is caleulated now not to exceed 70,000, while the 
whites, who in 1872 numbered 2940, were last year only 1650, 
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BECKER’S RAILWAY COUPLING. 
(For description see page 442.) 
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GOODS TANK ENGINE FOR THE BUENOS AYRES AND CAMPANA RAILWAY. 


MR. JAMES OLEMINSON, A.L0.E., WESTMINSTER, ENGINEER. 





We illustrate above a goods tank engine for the Buenos, of these locomotives is very evenly balanced, and as a conse- | 1ft. 3in.; stroke, 1ft. 10in. Wheels: Number, coupled, 6; diameter 
Ayres and Campana Railway. The general arrangement of this | quence the engines are extremely steady in running, and they | on tread, 4ft.; distance from centre of leading to centre of driving, 
engine resembles so nearly that of the passenger locomotive for ie “og quickly with their loads. | 5ft. 8in.; distance from centre of driving to centre of trailing, 
the same line, which we illustrated and described a few weeks | The leading dimensions of the goods engines are as follows:— | 6ft. 6in.; total wheel-base, 12ft. 2in. Water-tanks: Capacity in 
since, except that the former has all the wheels coupled, that we Boiler: Minimum internal diameter, 3ft. 8in.; length of barrel, | gallons, 800. Coal- bunkers: Capacity in cubic feet, 70. Gauge 
need do little more than give the principal dimensions of the | 9ft.; length of fire-box shell outside, 4ft. 9in.; width of fire-box | of railway, 5ft. 6in.; weight of engine in working order, 32 
engine, which we now = to our readers. shell outside, 3ft. 10in.; number of tubes, 146; external diame- | tons. 

understand that th nger and goods engines asap | ter of tubes, 13; length of tubes, 9ft. 6in.; heating surface in| The specification of the passenger locomotives which we have 
on this railway, and which 5 love en been built from the designs and | tubes, 679 square feet; heating surface of fire-box, 71 square feet; already published applies equally to the above engines, in so far 
under the supervision of Mr. Cleminson, are giving v satisfac- | total heating surface, 750 square feet; area of fire-grate, 134 square as general details, materials, and finish of the engines are con- 
tory results in point of economy in fuel and repairs, The weight | feet; working pressure of steam, 140 Ib. Cylinders : Diameter, | cerned. 
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that can be kept in power for one hour or even 
LETTERS TO THE EDITOR. ee ei tenl cle caren 
istics ~~~ * * aula ada works, and with little expense, only it mast be kept to its regular 
correspondents. work an hour or two before trial, and the power must not be 
materially or diminished just before that time. From my 
siesta intiamndiah hat Siinsciieai ionic techn hich osry neti termes toed 
—If Norwich t had been ata when i , Wi is very case, 

sake aaitas af the Tein aT Te orseeninal Ragineers? Society amd being done in conj See wag or 

seen the numerous tested speci of this metal, kindly lent for | under In all cases in which 3 ve 
the occasion by Mr. David Kirkaldy, most of his doubts would | the of measuring the feed-water with 
have been These are now in Mr, Kirkaldy’s of ape always been clearly shown that the system itself 

museum, and speak for themselves. and calculations are correct. 
A Memner C. anv M. E. Soorery. The following is a testing 
December 26th. —— by measuring the quantity of water the of 
temperature that raise it to, by which the weight 
TESTING STEAM ENGINES. of steam used can be calculated, :-— ; 


S1r,—Replying to your article of December 8th, I think we are 
, that ee system or Seg by Messrs. Donkin and 
myself is used, the priming i water, or 98 you more ily name 
it, the “free water” can be caught, and that the quality of the 
steam can be tested as you describe, but with regard to measuring 
water over tumbling bays or notches we seem to be at variance. 
Notwithstanding your remarks, I maintain that for all reasonably 
proportioned bays or notches this can be done with all practical 
. The three following principles must, however, be 
adhered to, (1) The velocity of water must be stopped and 
the height falling over the tumbling bay measured at the nearest 
penne int at which it gathers the head necessary to fall over the 
y. (2) The bay must be quite square at the edges where the 
water meets it. (3) The bay must be of such a thinness that the 
water after passing the first edge does nos touch the bay _. 
Note : For testing steam ane Sata “=. If these 
inciples are kept to, it ap; me posi! practically 
jaye ns fleck in be anaiearlt at any and at any time. 
The only question then is the co-efficient, or what number the 
theoretical tity should be multiplied by to show the actual 
discharge. This co efficient for all bays likely to be used for test- 
ing steam engi is tant, and is as near ‘62 as can be 
ascertained by very numcrous experiments which differ very little 
between each other. The practice of the late Mr. Donkin, F.R.S., 
who had a considerable experience on this subject, was to put a 
measure some 1}in. wide, wiped quite dry, direct on to the sill or 
bottom of the bay, placed flatways towards the steam. The 
velocity of the water being er fe 0 measure, the water rose 
inst it, and the extreme ~— indicated was taken as the depth 
of water running over such From numerous experiments 
with different widths of bays and heights of water, he found that 
if the theoretical quantity was multiplied by °62, it gave very 
accurate results. The records of these experiments unfortunately 
cannot at present be found. 

When, however, Messrs. Donkin came to epply this method of 
measuring water to small quantities, and for the purpose of testing 
steam engines, they were met by two difficulties. (1) The water 
had to be delivered into a tank of moderate size, so that if the 
notch or tumbling bay was blocked up, the height of water in this 
tank rose rapidly. (2) The quantity of water varied very quickly, 
although slightly, owing to the intermittent supply of the air pump 
and variation in the vacuum. To prevent the first difficulty from 
vitiating the experiment, it required a very skilful and experienced 
experimenter to put the measure down on the bottom of the bay, 
to read it and to withdraw it, in almost an instant. To get over 
the second difficulty it became a necessity to have a float or scale 
which could be read every minute or oftener if required. After 
po many, sg experiments by marking the tank, by having glass 

ides, by having a fixed measure so as to form two tumbling bays, 
by having saw gauges, hook gauges, &c., the quantity of the water 
ing the notch could not be determined so accurately as by the 








in; 

te Mr. Donkin’s plan of putting a measure direct down on to the 
bay. They then found that “ capillary attraction” was so great 
that the level of water could not be read within about Ath of 
an inch, It was seen, however, that in the case of a float, the 
capillary attraction would be constant for all heights, so that it 
would her exactly the height of the water falling over the bay, 
but as, owing to the ‘capillary attraction, it could not be ascer- 
tained with certainty when the water in the tank was level with 
the bottom of the bay—within quite a sixteenth of an inch either 
way—the float could not be set to that level, which was absolutely 
necessary to be done before reading or registering the height. To 
overcome this difficulty, a metal point was placed over the water. 
This point, of course, was not affected by capiliary attraction until 
it touched the water, and anyone could tell—if the water was made 
to rise by pouring a little from a cup into the tank—the moment 
the water touched the point, or, as I may express it, ‘‘ seized.” By 
this contrivance the difficulty was removed. The point was 
lowered by a fine screw until it was exactly level with the bottom 
of the bay, as shown by a straight edge and sensitive level. Water 
was then poured into the tank antil the point seized, and then a 
scale was adjusted, so that the marker upon the float showed 
exactly zero. After this adjustment, the amount the float rose 
was the true depth of water falling over the notch, and could be 
read as frequently as required, or registered continuously by a 
pencil or pen. : 

The measure used by the late Mr. Donkin, as applied to a stream 
of water, fulfilled the same conditions, namely, the zero point was 
fixed by the measure being put direct on to the bay, and by wiping 
the measure dry each time it was used capillary attraction did not 
act atthe surface. The measure was never left in for more than 
hialf a minute at a time, so that the head did not rise perceptibly 
—from the bay being blocked up—as the stream was a good length, 
or large in area. Although the operation of setting the float has 
taken some time to explain, it can be performed by an intelligent 
mechanic in less than five minutes. From a large number of 
experiments with a float so adjusted, Messrs. Donkin and Co. have 
found that the late Mr. Donkin’s co-efficient of *62 was correct, 
and invariable for practical purposes, with bays Gin. wide, 44in. to 
2in deep, and with bays 1}in. wide, 3in. to lin. deep. 

I send you a printed description of the method recommended by 
Messrs. Donkin to test a steam engine, by which you will see, as 

ou describe, that the velocity of the water is stopped by the 
oot ever and under which it has to flow, and the float is put as 
near the last board as feasible. The bay is not always 12in. wide, 
as you say, but any convenient width, and made to a Whitworth 
uge. 

You have mentioned two advantages of this system of testing— 
(1) To compare the performance of an engine day by day. (2) In cases 
where the boilers supply steam for other purposes; but these, to 
my mind, are not the most important. he main advantage I 
consider is that almost any steam engine can be tested by it in an 
hour, or even less, provided the power exerted by the engine can 
be kept tolerably regular during that time. If the feed-water has 
to be measured, you will no doubt agree with me, that a trial of at 
least ten hours’ duration is necessary, even if the power be constant, 
as the level of the water in the boiler must be ascertained both at 
the beginning and end of the trial, which, as you are aware, for 
various reasons, is difficult to do accurately. 

Having measured the quantity of condensing water and its rise 
in temperature, the quantity of steam passing through a steam 
engine can be ascertained, but certainly not by the terminal 
pressure, however measured. Messrs. Donkin always take the 
pressure of steam just before its going into the engine, which 
pressure has been, for all engines they have tested, practically the 
same as the boiler pressure. The principle involved is that all heat 
going into a steam engine must come out quickly in one shape or 
another, and there appear only three modes of escape, viz. :—Diffu- 
sion into the atmosphere, conversion into power, and heating up the 
condensing water. Keeping the above principle in view, I must 
leave it tc you to explain to your readers—which I am not able to 
do—why it is that the terminal pressure shown by an indicator card 
is so grossly inaccurate. 

Tn conclusion, I repeat that by this system any steam engine 


to be supplied to the engine to produce any given power. w to 
measure the quantity of steam becomes the problem 

B ing steam instead of coal as the unit of measurement, 
all uncertainty ax to quality of col, evaporation of boiler, stoking, 
&e., is avoid This uncertainty may easily amount to 50 per cen 
Almost all the steam entering a steam engine goes into the con- 
denser, a comparatively smzii part only being condensed for power 
and diffusion into the atmosphere in its 





that if a certain quantity or weight of steam will heat, say, one 
cubic foot of water 30 deg., it will require double the quantity or 
weight of steam—of the same pressure—to heat, to the same 
extent, 2cubic feet, and so on. This being the case, if the 
number of cubic feet, or number of pounds of water out of 
the condenser of a steam engine ascertained, and the 
number of degrees it had been raised by cond the steam 
during its passage through the condenser, the quantity of steam 
going into the engine can be deduced. Supposing in the case of 
an engine indicating a certain power, twice the amount of con- 
densing water be heated up to the same extent as in the case of 
another engine indicating the same power, then the steam used by 
the one engine must be double that used by the other, and so on 
Salads chslo amangumass has toss 4nieel, tr aaldl gaat 
follo simple arrangement e » the c rs) 
which may a pede of wood by the user. It consists of a tank 
or reservoir, shown by the annexed drawi 
“The whole of the water coming from the hot well must be let 
into the tank at the end A, and caused to flow over and under the 
itions C D E F, and through holes made in the partition G, 
in order to steady and mix it, to insure uniform temperature ; 
thence it passes over the notch H—technically called a 
“tumbling bay ”’—falling into a pipe or shoot leading to any 


drain. Given the width of the said tumbling-bay, and the height 
of water passing over it, the quantity of water so passing may 
be calculated ; but unless this height be properly taken, errors 
may easily arise. It is therefore well to state the manner in which 
this ought to be effected, and any one adopting this method of 
testing engines is recommended to procure the small float apparatus 
hereafter alluded to. 

“In the first place, the size of the testing tank should be some- 
what in proportion to the quantity of the condensing water to be 
proartnaeh Thus, for engines exerting from 20 to 50 indicated 
horse-power, this tank should not be less than 5ft. long, 2}ft. wide, 
and 2ft. deep, and for engines exerting, say, from 100— 200 indi- 
cated horse-power these dimensions should be not less than 6ft. 
long, 4ft. wide, and 3ft. deep ; for intermediate powers an inter- 
mediate sized tank would suffice ; for greater powers, a larger tank, 
The chief object is to attain the greatest steadiness of surface 
with even flow and thorough mixture of the water. It is essential 
that the height of water flowing over the tumbling bay H be very 
accurately ascertained ; it will not do to measure this vertically 
over the bay, as at this part the surface of the water assumes a 
curve ; indeed, the surface of the water throughout the length of 
the tank is not quite level, but slopes somewhat towards the bay. 
It is therefore necessary to ascertain the height of the water above 
the bottom of the bay, at the farthest possible point from the 
bay, say at I. This may be done by using a special kind of float 
apparatus, with pointer and scale, which when once adjusted can 
be read off with great facility and correctness. The width of the 
tumbling bay should in no case be greater than about one-third 
the width of the tank. This tumbling bay should be made of 
thin copper or brass, say jin. thick, and fastened to the inner side 
of the my taking care that the horizontal or lower edge be per- 
fectly level and straight ; the edges of this piece of copper should 
mat all round from the wood, as shown, Such copper or brass 

ays—6in., 9in., 12in., and 18in., wide—together with the float 
apparatus, can be had at small cost. The annexed table shows 
the quantities of water discharged over a tumbling bay 6in. wide 
at the various heights shown in the first column, and as indicated 
by the float apparatus. When a wider bay is required for larger 
quantities of water than would flow well over a Gin. bay, the 
quantity discharged is in proportion to the increased width ; so 
that a bay 9in. wide will discharge, with exactly the same depth 
of water, half as much more than a 6in. bay. For instance, with 
a depth of 3in. of water, a bay 6in. wide will discharge 775 lb. per 
minute ; and with this depth of 3in. a Qin. bay will discharge 50 
per cent. more, or 11624 1b. per minute, and so on in proportion 
to the width of the bay. 

“It is advisable that the height of water flowing over any bay 
should not exceed, say, one-third the width of the bay. Great 
care should be taken that the whole of the water coming from the 
hot well be caused to pass through the testing tank, or the results 
will be erroneous. Should the boilers be fed from the hot well, 
the supply should be stopped during the experiment, or this a4 
tity measured for a time, and afterwards allowed for. ith 
regard to the duration of an experiment for so testing an engine, 
experience shows that an hour or two is as effectual as a longer 
time, providing the power be kept tolerably regular. Indicatoy 
diagrams should be taken at each side of each piston every 
a of an hour. Care should also be taken that the water 

alling over the bay at K should fall quite clear of all obstacles 
for at least 12in, or 18in. in depth before it comes in contact with 
the drain. 

“Observations of the height of the water over the bay, and of 
the temperature of the hot water, should be made every 10 or 15 
minutes during the experiment. The hot water should be allowed 





to fall on a good thermometer, placed at L, and deducting from the 








temperature thus ascertained that of the cold injection water 
coming from the river or well, the difference gives its rise of tem- 
perature. Knowing thus the quantity of water and its rise 
temperature, the quantity of steam required may be calculated.” 
Table showing the weight of water, in pounds per minute, that will 

flow over a tumbling bay, Gin wide, at heights from lyin to 43gin., 
_ for every ps of an inch, : 






































Pounds Poun Pounds Pounds 
Inches} of jj\Inchem of (|Inche# of ||Inche of 

over | water over | water over | water over water 
bay. per bay. per bay. per bay. per 

minute. minute. minute. minute. 

1} 274 23 547 3} 874 4} 120 
1 292 2 568 3 900 4a; 1279 
1 310 2 589 3. 926 44 1306 
1}} 327 2,5 612 3 951 4 1836 
12 345 2 634 3 977 1365 
1f2 | 365 2 657 8Y; | 1003 4 1394 
1 383 2 680 8g 1030 4} 1424 
1t8 402 243 704 3 1056 4 1454 
2 421 24 727 3 1083 4 1483 
2, | 442 238) 751 sig | 1112 4 1514 
34 462 8 778 1189 4 1544 
2 - 483 37, | 800 838 | 1166 443 | 1575 
2 503 fy 835 a 1193 ay 1605 
34 | 525 3 | 850 4yy | 1221 433 | 1635 
B. W. Faery. 


Engineers’ a Anchor-road, Bermondeey, 





GUN COTTON, . 

Srr,—I have been waiting to see what Mr. Prentice or some other 
of the advocates of wet = cotton would say in answer to the 
letter which appeared in THz ENGINEER of the 1st inst., describing 
the merits of cotton powder, and Iam not surprised that he does 
not understand the reason why nitrate of is the nitrate 
pce: for if he did he would have undoubtedly used it, having 

ad plenty of time before cotton powder was thought of. I quite 
— with Mr. Prentice that it is no use to calculate the strength 
of the opponents from theoretical basis, when the question can be 
so very ary 4 settled by firing a few charges in competition. 

I think it but very poor argument to say that damp cotton 
has beaten dynamite, when it has been used, weight for weight. 
What I understand to be the great consideration to miners is the 
bulk of the explosive. In my mind there is no doubt of the 
ae of cotton powder over gun cotton, either wet or dry, 

ing it weight for weight ; but what is of the greatest conse- 
quence is,—from which compound can we get the greatest destruc- 
tive force ina given space ? ; 

I suppose we have gun shells ready cast by the thousand, and 
torpedoes ready made by hundreds ; soI should say, fill some shells 
and torpedoes with each, and let the trial be conclusive. The 
cotton powder has now been manufactured nearly two years, and 
the Eastbourne experiments were the first semi-official trial, and 
I think sufficient results were then obtained to warrant the manu- 
facturers of the powder expecting further facilities being given to 
show that it is the safest and strongest, and, in fact, the explosive 
of the future, G, TRENCH, 

Cotton Powder Company, Faversham, , 

December 26th, —_—- 


THE DELAMETER ENGINE. 

wr Pg ye to Mr. Walker’s letter in your issue of Ist 
December, I would again, beset yr gy or ye rush into print, to 
say that had Mr. Walker sta in his first letter that an engine 
of the overhung cylinder class was made in Manchester in 1863 
and 1864, I would have been perfectly satisfied, and asked no more 
aon as it was a year or two prior to my engine being made. 

e refers me to the advertising columns of THE ENGINEER of 
1863 and 1864, for an illustration of this Manchester made engine, 
but as I am unable to make this reference, I would most 
gto 3 ask, if this engine, built by Ormerod, Grierson, and 
Co., was the first of her class built in leceed, When speaking 
of the Allen engine in my last, and having regard to your space, 
I refrained from making any remarks on the Porter governor, and 
the cut-off valve gearing to which it was attached, and I wish Mr. 
Walker had not referred to it now, as his so doing only tends to 
more letter writing, without any good resulting therefrom. That 
I saw this governor, Mr. Walker will see by the followin 
remarks, and as it was the first one I had seen, I took a good deal 
of interest in it, taking into account at the same time the hard 
work I saw it had to do to contrel the eo action of the cut-off 
valve by means of a link. Like Mr. Walker, I once held an 
appointment, not in New York, but much nearer home, where I 
had ample Seg of testing practically with my arms the 
thrust given by a link when at its greatest angle at the end, but 
more especially at the beginning of its stroke. I felt satisfied at 
first sight that such a small governor was not equal to the task of 
uniformly working the cut-off without the governor weight being 
dandled up and down per stroke, if steam of full pressure was on 
the back of the valves. The engine was standing when I came 
round on it first, but saw it at work afterwards, and my first impres- 
sion was verified by the prog the governor weight was sub- 
jected to by the action of the link. They, however, had to do 
the work, and by way of compromise yielded some half-way to 
one another, as best they could. I remember a thought flashed 
through my mind, as I passed on from this engine, that if this 
governor was a Porter governor, the expansion gear, as a whole, 
looked to me a very imperfect arrangement of cut-off valve motion. 
Was this cut-off valve and gearing much copied by English engi- 
neers? I presume it went a good way to set several of them 
thinking; the oil pumps and cylinders, &c., system of holdi 
the links or blocks in their places, without wincing at the week 
they have to do in governing the motion of the engine as required. 
I may alsoinform Mr. Walker that I was shown a wooden model of 
the valves, the workmanship of which I admired quite as much 
as —— on which they were constructed. W. R. 

Seville Engineering Works, Sheriff-street, 

Dublin, Dec. 12th, 








TE Chinese Government has ordered of Sir William Armstrong 
certain heavy guns, and they have been completed ready for 
delivery ; but the Chinese, like other foreign Governments who 

urchase their guns in England, require that they shall pass the 

yal Gun Factory sna and be duly certified by the War Office 

experts. In order, however, to save delay and expense, the guns 
will be proved in the neighbourhood of the factory at Elswick, and 
an officer of the Royal Gun Factories has gone there to superin- 
tend the trials, 
_ THE PoLYTECHNIC InstITUTION.—The directors have again 
issued an entirely new programme, the aaron one having especial 
reference to the season. There are, however, beside the usual 
attractions in models, and demonstrations of new inventions by 
Messrs. Edmonds and Gardner, several features of much interest, 
and especially to those interested in chemical experiments, and 
illustrations of so-called spiritual manifestations. 

THE ADMIRALTY ToRPEDO SCHOOL.—We are glad to notice the 

ppointment—subject to ation at the end of three months 
—of Mr. F, C. Webb, M.I.C.E., M.S.T.E., Knight Officer of the 
Imperial Order of the Rose of Brazil, as electrician to the Torpedo 
School on board H.M.S. Vernon, now stationed at Portsmouth, 
Mr. Webb has had great experience both as an electrician and as a 
telegraph engineer, and has rendered important service to electrical 
science by the publication of his work on “‘ Electrical Accumula- 
tion,” and of various detached papers, extending over a consider. 
able period of time. 
































Dzc.: 29, 1876, 
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SOCIETY OF ENGINEERS. 


ollowing “On the Rolling of » read by 
My. Wiliam McNaught -—" aie 


There is hardly one subject at this time of ter importance. 
iteonstl te bat t0 the nation 4 





not to those 

than a ledge of the conditions of the rolling 

only those who have had some experience who 

immense benefit that would be realised could we prevent or consider- 
of ships masts— 
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sea; neither can we prevent a ship from 
lifted or lowered vertically; or both these motions may occur 
once ; but rotating or rocking around the centre of gravity of 
ship isa very different matter. The two former motions may be 


impressed and frequently are impressed on a ship without com- 
municating the ing motion ; this happens when the resultant 
of the whole ex wave-force passes through the centre of 
gravity or near to it. 


When this —— no imaginable wave-force 
would produce rotation orrolling. Now, although we do not know 
the magnitude of that force, we know its direction. In that wave- 
force statical pressure and vis viva, or dynamical effect, appear to be 
80 peor er mixed up together as to defy any quantitative 
investigation; but not so its direction. Its direction upon any 
portion of a ship’s hull, upon which it either presses or impinges, is 
always at right angles to that part or icle of the area with 
which it is for the instant in contact, and we _~ find, by means of 
a simple geometrical construction, that the resultant is never very 
far from the centre of gravity in a well-formed ship ; consequent! 
it possesses little leverage to turn the ship, sometimes none, an 
consequently a small counteracting force would prevent rotation. 
This counteracting force we can command in abundance, To 
counteract either the lifting or drifting of a ship we have no 
external medium to reach upon any more than has a balloon in the 
air; but we have an excellent medium to reach upon to = 
rotation, namely, the inertia of the water underneath the ship. 

So much for the alleged impossibility of preventing rolling. We 
may nip it in the bud, and as to those heavy lurches, which pro- 
duce on the mind such an impression of force, they arise from a 
concurrence of three motions, to go fully into which is not here 
necessary, but as it is an important subject, and one which ought 
to be more generally understood, we will briefly allude to the 
mechanical conditions, Fig. 1 represents the cross section of aship 








struck by a sea, and consequently on the leeward side of the wave. 
The resultant of the horizontal and vertical forces is supposed, 
for the instant, to be represented by the linea b. We have on 
former occasions oy the resultant to a connecti rod 
cos a crank, ow if the ship be not rotating at all, the 
length of that crank is —— by cd. Let us suppose the 
length of that crank to be ‘25ft., and the wave-force 100 tons, the 
—s moment would then be 25 foot-tons. Let us now suppose 
that the ship be all ready, oscillating from left to right, but just 
its vertical position, and let the velocity of tts oscillation 
such that a point at ¢ is moving horizontally from right to left, 
with the same velocity that the ship is drifting from left to right, 
and also that the same point is at the same time moving down- 
wards as much as the ship is being lifted; then that point is at 
rest, both with respect to the centre of the earth, and also with 
respect to any fixed point on its surface at right angles to the ship, 
a that point is for the instant the axis around which 
the s Sa rotating, and the length of the crank will then measure 
from ¢ to ¢, and if ¢ be 10ft. from the centre of gravity of the ship 
the turning moment will be 1025 foot-tons ; and ifit were not for the 
great moment of inertia possessed by a mass of matter in these 
circumstances, a ship would be upset. Indeed there are other 
mechanical circumstances connected with these matters that seem 
ually providential ; nevertheless, they have fatal concurrences 
which we may prevent. Let the circumstances be reversed, let the 
ship be rota to windward, but at the same time its centre of 
gravity lowered, say, by the lowering of a submerged wave, 
which would of course cause a lowering both (a wave 
and the ship; further, let the = be on the ward side of the 
superim wave, then the absolute rotation of theship would be 
around that point or icle which was moving upward, by virtue 
of rotation, round the centre of gravity, with the same velocity 
that the submerged wave is being lowered. In such a concurrence, 
the ship would have her support taken from under her on the 
windward side, and she w necessarily and inevitably lurch to 
windward, and if in recovering herself she gained a great angular 
velocity and then encountered such aconcurrence as the first, the 
lurch to leeward would be fearful and such as to impress any one 
uninitiated in the laws of dynamics with an idea that it was futile 
to attempt to cope with such a force; and yet any one who has 
studied those laws knows well that no imaginable force could 
suddenly produce such an ae aged velocity without the dislocation 
and destruction of the whole framework of the ship. A force 
acting in the direction of the line a 6 on the diagram—adequate to 
induce such an angular velocity as we have often witnessed 
suddenly—would — iw the ship out of the water. Such 
motions are always produced by degrees and by repeated impulses, 
and the object of our invention is to ope with thoseimpulsesat the 
—and as they occur—and never —— them to impress 

any dangerous or even inconvenient amount of 
e author will now describe the apparatus shown in Fig, 2, and 
which consists of a balance rudder or vane at the end of a spindle ; this 
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ship that may be required. a is the vane, } is the receptacle, and 
eis the lever. The receptacle may be placed on any part of the 
the line of the keel, or there may be one 

e of the ship outside 
without any receptacle ; and in order to prevent any interference 
with the ners of the ship, it ought to be at about one-third of 
the length of the ship measuring from the fore end, 

The manner of its action is precisely the same as that of a 
rudder at the stern of a ship, viz., by the water impinging against 
the inclined surface of the vane. The position of the steering 
rudder is such as to turn the ship on its vertical axis if required, 

resist its — turned out of the straight line; but the 
position of the steadying rudder be’ underneath the ship, is 

as to turn the ship on its le: ~~ horizontal axis, ‘or to 
resist its being so turned out of the cular, 

We now come to the in of rolling, the most eminent 
authorities on which are Dr. Woolley and Mr. Froude; the former, 
as far as I understand, attributes the initial and continuous forces 
to vis viva, or the effect of waves s a ship; the latter to the 
effect of statical pressure acting normally to the surface of the 
water, be it inclined or horizontal; in both h eses there is one 
condition assumed which cannot be controv , viz., that the said 
—_ whatever may be their nature, must be repeated, and the 


pe of each repetition must concur with the period of oscillation 
of the ship, considered as a species of inverted pendulum. We 
imagine that it is a les of kinetic energy. If we imagine a 


stream of bullets s a target—such as forty years ago might 
have been witnessed from Perkins’ steam gun—we may imagine 
that the effect bay that My + would very much resemble statical 
pressure while the stream lasted. Or we hes ear spe a chain 
suspended from a considerable height and let fall—the effect upon 
the ground struck by each successive link would very much 
resemble statical pressure. In both these cases the force is kinetic 
energy or sustained vis viva. If a ship were floating in perfectly 
still water, it is ible for a force of this kind to traverse from 
one side to the other underneath the bottom of a ship; the original 
of such a force may be motion of the water at an unknown 
distance from the ship, and conveyed by a diffusion of energy, 
without the surface of the water being sensibly affected. If such 
a kinetic wave were to repeatedly traverse the bottom of a ship 
concurrent with the period of its oscillation, it would account for 
the phenomenon of a ship rolling in still water. We imagine also 
that when a ship is acted upon by a beam sea that it is a similar 
kind of energy, the intensity of which may be various on various 

ts of the “— of a ship, in which case the action would be 

erent from the action of statical pressure, which varies as the 
depth, whilst kinetic action may be as t at the surface of the 
water as below. So also would be the effect of vis viva, adopting 
Dr. Woolley’s hypothesis, which also assumes kinetic action. To 
use the word “imagine” may look unscientific, but we agree 
entirely with Professor Tyndall, that it is solely by making 
excursions from some central standpoint, in various directions 
yromntes Oy the “ imagination,” that we arrive at truth in most of 

@ physical sciénces. It is upon the above assumption that we 
affirmed in the first paragraph that the direction of the resultant, 
when a ship is struck by a beam sea, might be found by geometrical 
construction. We cannot, however, pursue that any further at 
present than to observe that the supposition also affects the theory 
of the curve of least res’ ce, 

But, whatever may be the nature of the forces, it is generally 
agreed, first, that their resultant is continually shifting to opposite 
sides of the centre of vity of the ship. Secondly, that their 
initial turning moment is a small when a ship is not already 
oscillating, but increases with the amplitude of the oscillation. 
Thirdly, whereas that the condition of isochronous rolling is that 
the turning moment shall increase exactly as the amplitude of the 
roll increases, and which condition can never be fulfilled in any 
— form of ship; and whereas, though the impulses from 

© sea are not isochronous for a lengthened period of time, they 
do not change so rapidly as does the period of roll in a ship from 
the above cause, t.¢., increase of amplitude. It follows that a time 
arrives when such impulses from the sea no longer concur to assist 
oscillation, but to oppose it a most remarkable, and we may say 
providential, circumstance. The steadying rudder is intended to 
assist in such opposition. On a former occasion the author did 
not think it was necessary to attempt to go minutely into the 
details of the manipulation of the vane, thinking that a little 
practice and experience would soon develope the proper way—but 
the roger J are our ideas at the present time. There are instru- 
ments which we need not here describe—which would plainl 
indicate if a ship should only deviate half a degree to right or left 
from the perpendicular—and the attendant must be supposed to 
have one of these beforehim. His orders are precise, that is when 
the ship has inclined to the right, and is on the point of returning 
towards the left; he that instant pushes the handle which works 
the steadying rudder to the right, and thus diminishes the backward 
roll. If this should bring the ship to its vertical position without 
passing it, he would put the vane in its neutral position and wait; 

ut if it passed the vertical position, he would, as before, when it 
got inclined to the left and was on the point of returning, instantly 
push the handle to the left, thus he would continually oppose the 
pesvee, vn Bn et pat oe must mah be su) —except 
onally from imp —to ex adegree. A 

false move, or indeed, several, would not be of much 


The force upon a steadying rudder that would turn a round 
its centre of gravity any given angle z in time phevend bi erg 
the following formula, neglecting the viscosity and inertia of the 
water— 

radius of\2 


Weight of shi; 
( in tons, ”). 244 x\ gyration tS 


Distance in feet from centre of 
gravity to centre of rudder. xt2 


And this force during time ¢ would communicate its proper angular 
velocity to the , or if required, destroy that amount of angular 
velocity at the of the attendant, 

The author is indebted to the Lords of the Admiralty for the 
following data relating to the Shah and the Devastation. The 
latter is an ironclad; the former not. weight 5920 tons; 
radius of gyration, 24°7ft.; radius to centre of stead rudder, 
23ft.; time of one double roll once across the arc and back again, 
16°5 seconds. Devastation, bas py 9166 tons; radius of ion, 
23°3ft.; radius to centre of rudder, 34ft.; time of one double roll, 
13°62 seconds, en these quantities are introduced, assumin 
the angle across the are to be 4 deg. or ¢ = 2, and the time o 
two double rolls being 33 and 27°24 seconds, the requisite force on 
the rudder or vane will be- 

Shah, 5623 lb, 
Devastation, 9655 Ib. 


And ing that the ships are making seven knots an hour, we 
estimate the Lass on the aie at 280 Ib. per square foot. When 
the angle is about 20 deg. with the line of motion, this gives for 
the area of rudder respectively—Shah, 18°74 square feet; Devasta- 
tion, 32°18ft.; and if two vanes or rudders were employed one on 
each side of the keel, their dimensions would be respectively 2ft. 
broad by 4°68ft. long and 3ft. broad by 5°3ft. long each. 

A ship of 300 tons Me ag of displacement similar in form to the 
Shah, would have 19°3ft. beam; and assuming the radius of 

tion to be 37 of the beam—as is that of the Devastion—or 7ft., 
the time of one double roll would be 7°6 seconds, radius of rudder 
9°25ft., and under the above conditions the force on one rudder 
would require to be — Meow pol 669 lb.; and employing two 
rudders, the area of each would require to be 1°16ft., or Gin. broad 
by 2°82tt. long. The name is used for reference. 

But it is next to impossible for such ships to suddenly obtain 
4 deg. ofa roll. Ibelieve that one de; might be easily perceived 
by the attendant with a proper spirit level, and really do not like 
to state what might be expected if the attendant were to put his 
rudder into action, as before described, when the ships were rolling 
1 deg., or 4 deg. on each side of the vertical, that the requisite 
force on the vanes or rudders, as before described, would be 
reduced respectively to 14051b., 24131b., and 1671b. It looks 
incredible to the uninitiated in the laws of dynamics, 

It nearly always happens, in carrying out any mechanical 
ecnagunenhs that the realised effect is less than might have been 
expected from culculation ; in other words, we seldom get practi- 

y so good a result as theory would lead us to expect. This is 
mostly occasioned by the friction and inertia of the parts of the 
machine and of the subject upon which it acts. But in this case 
it would appear as if the Divine Engineer had inverted the usual 
order of things. What usually hinders and obstructs, here comes 
to our assistance. Friction is represented by the viscosity of the 
water—there is its inertia as well—both of these have a tendency 
to destroy oscillation in a floating body. Then there is the inevit- 
able clashing of the periods of oscillation of the ship and the waves 
alluded to above, without which no ship could live many voyages. 
It may be said that these are general or desultory remarks, but 
they are strictly applicable to the case in hand. If aship were 
floating in still water, and if water was devoid of viscosity or 
inertia, the time of turning it a given angle would be exactly chat 
given by the formula ; but, owing to its viscosity and inertia, that 
time would be less. We do not know how much, but it would be 
less, not more, than by the formula. But what about rough 
water? A roll of 4 deg. could not be impressed upon a shi 
instantly. But even if it could, the roll could not be incre 
unless the impulses were repeated concurrent with the period of the 
ship’s proper oscillation. But if it should be so, that period would 
be altered the instant the steadier was brought into action, and the 
change of period would be expressed by the formula which is 
given in a foot-note ;* and then the action of the sea would assist 
the stead: rudder in destroying oscillation. We have said 
nothing about the moment of inertiaof the ship itself. This comes 
to our assistance in resisting sudden impulses. It is, however, the 
proximate cause of heavy lurching when the axis of rotation is 
shifted, if it be permitted to get the upper hand. This 
the apparatus p oA prevent. ut lurching is a wholesome 
rebuke which commands us to think—and ask ourselves—how can 
this occur? And if this question be asked, and well considered, we 
believe that the answer which we have indicated above, will be 
found to be the only one which points to a sufficient reason. And, 
if so, this apparatus would be an additional resource in the man- 
agement of a ship. But, any way, the subject is so important, and 
the expense of trial so small, that if there were only half a chance 
of its succeeding, it ought to be tried; and I have no doubt will be 
when it becomes more generally and popularly known. 

There is yet anotber topic which we can only just glance at. If 
the two sohdees were placed at opposite ends of the ship, they 
would powerfully assist her steering by giving them an opposite 
inclination to each other. This property might be invaluable if a 
ship were on a lee shore or in other emergencies, the discussion of 
which, however, would exceed the scope of the present paper. 

In conclusion the author desires it to be understood that he does 
not pretend to be able to prevent disasters at sea. By the doctrine 
of chances extraordin and fatal concurrences will certainly 
happen ; but the author believes that, by the use of his apparatus, 
arranged for both steadying and steering, those chances may be 
diminished to an unknown extent, and when the simplicity and 
obviousness of the means are considered, it appears to the author 
surprising that the idea could have failed to present itself long ago, 
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SouTH KENSINGTON MusEuM: LOAN COLLECTION oY ScrenTIFIC 
Apparatus.—A series of lectures is now being given by eminent 
men of science explanatory of the instruments in this collection. 

tC) 1 dees: 





for the power or area of the vane never needs to be so great 
as to be di us, it only needs to be able to counteract 
incipient rolling. We know, as stated above, that the resultant of 
the water pressure, be it statical, or vis viva, or kinetic, passes 
through the ship alternately on each side of its centre of gravity at 
all distances wi certain limits depending on the form of its cross 
section; consequently, the turning moment will vary between those 
limits. Now, if the area of the vane is such that its moment is equal 
to the mean moment of the water pressure, or slightly more, it 
would be sufficient to prevent that rolli m commencing, which 
ultimately causes lurching. This is a purely mechanical matter, 
the laws of which we presume are the same at sea as on land. 
Now if we had a ship removed from the water, and mounted 
upon pivots coinciding with her centre of gravity, we could 
calculate p beges known laws of dynamics the force, or rather the 
moment, that would turn her over to ~ given angle in any given 
time, and by inverting the process turn her from any given le 
back to her perpendicular. It is the same with on of 9 
floating body, for ——— the turning moment may be very great 
when a ship is gov f held at any given angle it is equall: t 
in the opposite ion if we let it go; so t ¢ the result of hose 
momenta is, as on other occasions, = 0, and we really 
have no to deal with to destroy any amount of roll already 
initiated, but the inertia of the matter in the ship and the amount 
of disturbance from its vertical position, or half the angle of roll. 





are free, and working men are invited to attend. 
The lectures at — amen for are as follows :—Saturday, 
30th December : Professor W. F. Barrett, on ‘‘ Some of the Prac- 
tical Applications of Electricity as Illustrated by Instruments in 
the Loan Oollection.” Saturday, 6th January: Alexander J. 
Ellis, Esq., F.R.S., on ‘‘ The Nature of Chords in Music ; illus- 
trated by Appunn’s Apparatus.” Saturday, 13th January: Dr. B. 
W. Richardson, F.R 8., on ‘‘ Stephen Gray and the Discovery of 
Electric Conduction.” Saturday, 20th January ; Professor Garrod, 
on ‘‘The Instruments exhibited by M. Marey, specially with 
reference to the flight of Birds and Insects.” Saturday, 27th 
January: W. Chandler Roberts, Esq., F.R.S., on ‘‘ The means 
adopted for securing the accuracy of the Coinage)” Saturday, 
3rd February : Professor Osborne Reynolds, on ‘* Vortex Motion.” 
As these lectures depend upon the free kind of eminent men 
who are liable to sudden calls upon their time, it may be found 
necessary to alter the programme. ‘The lectures will be delivered 
in art Lecture Theatre of the South Kensington Museum, at eight 
o’o! p.m. 








* Writing a for the length of the arc traversed by the circle of gyration. 
J for the tangential force on the rudder reduced to that on the circle. 


¢ for the unencumbered period of roll, T for the period after the rudder 
was put into action, and W for the weight of the ship, we should have— 


T=tx ( x 
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THE 100-TON GUN AT SPEZIA. 


(For descr’uiion see page 441.) 
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FOREIGN AGENTS FO SALE GINEER. | _ An inquest and a Board of Trade inquiry before t. | not been raised in temperature by passing the 
pesteiictiintais ea Fe pa toe beh ta no that we are not at liberty fretar, All hs is well enough and sound ehough asf 
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—A. Bootseiler. journalist safely and dent! in | which i tin pverlooked. E steam boiler with 
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TO CORRESPONDENTS. 
*,* In order to avoid trouble and confusion, 
iy ~ that letters of % 
led, for insertion in thi 


we find 


these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request to copies. 

"ing questions, ¢ 
the writer, not 
good faith. No notice whatever 
communications, 

A. C.—Something of the kind is wanted. We fear that the difficulty 
point out concerning variable pressures would tell against your scheme, 
the best thing you can do is to try the arrangement in practice for six months 

a q 

RA (Learington),—it is undesirable to fiz the bearings for the shafting to 
the floor beams, because of the nose and tremour. The floor will act nm a 
sense the part of a sound board in a musical instrument. Carry the shaft 
ial aria f possible, on independent brick and cement 


8. 

An Exoineer.— The books you name have long been out of t, but it is 
quite possible to obtain two of them from second-hand OF cong \ 
is an extremely curious little work, now very scarce. 

i up, however, now then- You 
steam engine from ihe earliest period, in 


F. R.—(1) You can work your pump without 
provided you fit some arrangement in the h 
which you can fill the latter with water before 
pump will require “ priming” to begin with, and will give you no trouble 
unless it is allowed to empty itself while the engine is starding. (2) No 
proper comparison can be instituted between a screw press and a stamp. 


can see all 


the library of the Patent-offce, 





in the way you » 
part th ced 





BRUSHMAKING MACHINES. 
(To the Bditor of The Engineer.) 
S1r,—Can any correspondent favour us with the name and address of 
a maker of brush-making machines ? B. anv J. 
London, Dec, 27th. 
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THE ACCIDENT ON THE GREAT NORTHERN RAILWAY, 
Tue block system has once more failed a railway company 
in their need; and a disastrous accident, by which several 
persons have lost their lives, is the result. The facts are 
so simple that they may be stated in a very few words. 
On Saturday the down Great Northern express train left 
St. Pancras at the proper time, 2.45 p.m. All went well 
until the train came to Arlesey—a small station near 
Hitchin, and thirty-five miles from London. This point 
was reached at or about 3.35 p.m., and there and then the 
express ran into a coal train. The driver and stoker 
jumped off and were both killed on the spot, and the 
train was thoroughly smashed up and both lines 
blocked. The train came to be in the way 
in this wise. At 3.30 p.m. it arrived at Arlesey, and 
the signalman, having blocked both lines, which he 
could not help doing, at once proceeded to shunt it into a 
pers, Rene of the way of the express. All would have gone 
well, but that unfortunately sometrucks got off the rails,and 
so the train fouled the down line. The moment the signal- 
man found this to be the case he rushed to his 
instrument to warn the signalman at Cadwell, about two 
miles off, but at the same moment the Cadwell man gave 
“train on line.” As both the home and distant si at 
Arlesey were at danger, there was os no ground 
for apprehension. But it would seem that the signalman 
at Arlesey had small faith in the machinery which he 
operated, for he snatched up a red flag, threw it to 
a platelayer, and told him to run up the line as 
fast as he could and a the express. We shall say 
nothing of the compliment thus paid to an elaborate and 
costly signalling apparatus. An experienced man—he has 
been signalman at Arlesey for eight years—placed more 
confidence in a red flag than he did in his semaphores 
However, the platelayer had not time to be of use, and the 
train dashed through the signals, and the accident occurred, 


ph | beca: 


a year hence. We shall proceed to point these out. In the 
first ~— the Great Northern line is worked on 
the absolute block system, with interlocking gear, 
and consequently this accident should not have occurred. 
In the second jb Mr. Cockshott, the general manager 
of the 2 on the platform when the train started, 
and specially warned poor Pepper, the driver, a man of 
ay ap apne , as it was Christmas time. 
In the third place, it seems that Pepper was careful, for, 
although the accident happened, he was heard whistling 
for brakes long before—seconds are long at such moments 
—the smash. It will be seen further, that in this case we 
have none of the old elements of doubt. The signalman 
had done his best. The semaphores were put at danger. 
All that the block system could do to prevent an accident, 
it had done, and an accident too place. Whenever 
the block fails, an excuse is found for it. 
At Abbott's Ripton a snow storm was in fault; 
in other instances the signalman is to blame. Here only 
two causes can be assigned for the accident. Either the 
driver and fireman of the express did not see the signals 
them, or, seeing them, they were unable to stop 
eir train in time. they were both killed it is im- 
possible to hear their evidence. Now we have not the 
slightest doubt that the advocates of the block system will 
say that the system is perfect, but that its utility was 
impaired by the neglect of the driver. But the utility of 
the block system is constantly being impaired in this way 
by the neglect of drivers and si en, and by snow- 
storms, and want of oil, and the stretching of wires, 
and other adverse influences too numerous to mention 
—impaired so much that many railway men begin to 
believe that it is —— alone of preventing accidents. 
In the case of the Arlesey collision it will be seen that 
an admirable parallel may be found for that at Abbott’s 
Ripton. In each the signalman endeavoured to throw 
the work of stopping the train rushing to destruc- 
tion, on the man just before him in the direction in which 
the train was coming. Thus, if the Abbott’s Ripton signal- 
man had been in time, it is assumed no accident would 
have occurred; and in the same way Graves, at Arlesey, 
tries to stop, at Cadwell, the train which he fears. Now 
if the system really worked, as it is claimed for it that it 
does work, then each man ought to be able to act for 
himself, and Graves ought to have been quite certain that 
he could stop the train. That he was not certain is proved 
by his sending a platelayer to supplement his si y and 
that his fears were justifiable is proved by the collision. 
It will be urged that the collision took place because 
too short an interval intervened between the shunting of 


the train and the arrival of the express. sooner 
this line of argument is dismissed for ever from the of 
the press the better; and we are pleased to find the 7imes 


taking the sensible and accurate view, that short intervals 
of time only can be allowed for shunting on crowded lines, 
A system of working trains which will not permit short 
intervals of space between each train is useless. We are 
by no means di to assert that the block system isso 
bad that it should be dispensed with, and that railway men 
should resort to the old time interval, keep a good look out 
for tail lights, and trust in Providence. But we do reassert 
here what we have asserted before, that the block system 
requires to be supplemented by something élse, and that 
the misplaced confidence which has been placed ir the 
exaggerated merits of the device has done a t deal to 
retard the progress of improvement in the working 
of railways. It has now m proved by four great 
accidents—that at Abbott’s Ripton, that at Thorpe, that 
at Radstock, and now this at Arlesey—that the 
block system must, to be efficient, be supplemented b 
some satisfactory method of stopping a train. The si 

can only tell drivers to stop, and are worse than useless 
if these cannot stop, because they lull men into a false secu- 
rity. Until all the facts are before us it is impossible to 
say whether any continuous brake would have obviated the 
Arlesey collision, But it is at least possible to prove that 
the speed of the train would have been greatly reduced. In 
the same way at Abbott’s Ripton, lives would have been 
saved, and thousands of pounds of property reserved to 
the company, if the down express had been fitted with a 
continuous brake. Dozens of examples of the same truth 
may be cited by any railway man who has his notes by him. 
The only question now remaining to be dealt with is, 
how many more collisions are to take place before railway 
companies begin to understand that when they have pro- 
vided powerful engines to haul a train at high speed they 
have done but their work, and that an efficient means 
of taking the velocity out of the train in the smallest 
possible space of time is just as much needed. 


THE SUPPLY OF AIR TO FURNACES. 

To effect the complete combustion of one pound of good 
Welsh coal 12 1b. of air are sufficient in theory. That is 
to say, 12 1b, of air contain wpe to effect the 
complete combustion of 11b. of coal. In practice, how- 
ever, a much greater quantity of air than this is 
use it is impossible to bring all the oxygen in 12 
air into intimate contact with a pound of burning fuel, 
and it is usually estimated that from 18lb. to 24]b. are 
actually required in practice. It is to be regretted that 
very few experiments have been made to test this point 
practically. Such data as we do however, go to 
confirm the accuracy of the preceding figures. It is well 
known that the ission of too much air to a furnace 
reduces the production of steam, and is otherwise un- 
economical ; but we have reason for stating that it is not 
Lag engegee why it is prejudicial to admit too much 
air. When a fire-door is opened the draught i iled for 
the time, and the production of steam ey ae because 
the quantity of coal burned in any given time is reduced. 
But besides this, in popular language the flues and boiler 


lb. af 





are said to be cooled down by the influx of air which has 





its furnace is not only a water heating ap 
air heating aj ag well, and the more heat we expend 
in raising the tet of air the less we shall have for 
the generation of steam. The exact proportions of the heat 
given out by the combustion of a pound of coal, which 

to the water and is wasted in raising the temperature 
of air, admits of precise determination. A pound of good 
coal will, vorks, hs perfect combustion, give off 14,500 
units of hea t is to say, as much heat as would raise 
1 lb. of water 14,500 deg., or 14,500 Ib. of water 1 deg. In 
some cases coal gives out more heat than this because of the 
hydrogen which it contains, in some cases less; 14,500 
may be taken as a fair mean. Now, a pound of steam at 
75 lb, absolute pressure contains 1176 units of heat—that 
is to say, if we take 1 Ib. of water at 32 deg. and boil it 
and evaporate it under an absolute pressure of 751b. on 
the “ae inch, we must expend 1176 units of heat. Asa 
pound of coal gives out 14,500 units, it follows that a pound 


of coal can convert into steam — = 12°33 Ib., and 
this is the maximum possible evaporation under the con- 
ditions. Of course, if the feed-water is heated the evapo- 
ration will be greater. Thus, if the fuel reached a 
temperature of 212deg., then the number of additional 
units of heat, re mired to convert a pound of water 
into steam a be only 996 instead of 1176, and 


— = 14:55 Ib. as the maximum possible evaporation. 


us, but an 





When we hear of boilers which evaporate 15 lb. and 16 lb. 
of water per pound of coal, we know that the statements 
made concerning them are simply untrue. But it is not 
so generally understood that an evaporation of anything 
like even 141b,’is almost impossible of attainment, for 
the reason which we have already given—namely, that the 
furnace is an air heater as well as a water heater. 

Let us for the moment suppose that a boiler is so well 
clothed that the loss of heat by radiation may be neglected, 
and the temperature of the escaping products of combus- 
tion, as they leave the boiler, is 500 deg. It is not easy to get 
them less this with 75 lb. steam, the sensible tempera- 
ture of which is 307 deg. Let the consumption of air be 
the lowest Page are cpa? 20 1b. per pound of coal burned. 
The specific heat of air is ‘238, that of water being 1. 
That is to say, to heat a pound of air through a certain 
number of de will require only ‘238 times as much 
heat as would be needed to raise a pound of water through 
the same number of degrees. Let us suppose that the 
temperature of our 20 lb. of air is 50 deg. In the 
furnace it will probably be raised to 2000 deg. or 2500 deg.; 
but with this we have nothing to do, because in the flues 
it gives up, to a considerable extent, to the water in the 
boiler the heat it received in the furnace. What we have 
to deal with are the temperatures of the air going into 
the furnace and leaving the flue. These we have assumed 
to be 50 deg. and 500 deg. respectively, consequently our 
20 lb. of Hm ee been raised through 450 deg., and to effect 
this 20 x 450 deg. x ‘238 = 2142 units of heat must be 
expended ; and as these are carried up the chimney they 
are totally lost. But 2142 units would suffice for the evapo- 
ration of 2°15 of water, the feed being heated to 212 deg., 
and this must be deducted from the rate of evaporation, based 
on the assumption that nothing is wasted en chimney, 
Consequently 14°56 — 2°15 = 12°41 lb. may be taken as the 
maximum possible evaporation to be had under the con- 
ditions. There are certain boilers in use, however, in which 
the heat of the escaping products of combustion is not more 
than 50deg. greater than that of the steam; and with such 
boilers, and with some of the Welsh coals which contain as 
muchas 15,300 heat units per 1 1b.,an evaporation of 12°51b. of 
water may be reached in practice. Results apparently greater 
than this have been attained, but they must be attributed 
either to priming which raised the consumption of feed- 
water; or to the use of feed-water heated to a temperature 
even greater than that in the boiler, as not unfrequently 
happens when good “economisers” are used. e have 
said enough, we think, to show that it is highly desirable 
that the consumption of air per pound of fuel should be 
made as small as possible, 

If any apology were needed for placing before our 
readers a statement of truths with which every engineer 
should be familiar, it would be found in the circumstance 
that we have recently received a circular which is now 
being issued by the inventor and patentee of a well-known, 
and we may add excellent, fire-door, intended to prevent 
the production of smoke. This circular sets forth parti- 
culars of a trial conducted at Messrs. Henley’s Tele - 
Works, with two Lancashire boilers, one fitted with the 
fire doors, to which we have just referred, the other having 


ordinary doors. The trials seem to have been 
conducted, with the result that the boiler with the patent 
door evaporated 11°441b. of water per pound of coal, 


while the ordinary boiler evaporated but 9lb. We would 
pass this statement over in silence, because it does not 
contain any strong improbability, although we doubt that 
any fire-door or. smoke-consuming appliance in existence 
= so much merit. But’ we cannot pass over what 
ollows. It appears that to make the data complete, the 
author of thecircular under noticeused a patent anemometer 
to measure the quantity of air admitted to the furnace, by 
which it was ascertained that with the patent fire-doors 
491°4 cubic feet of air were used per pound of coal, while 
the ordinary boiler used 196°6 cubic feet only. Taking the 
temperature of the air in the boiler room as between 
60 deg. and 70 deg., we shall not be far wrong if we assume 
that 14 cubic feet of air weighed 1]b. Thus the con 


sumption of air with the patent door was a = 35'11b 


Ib. of coal, Thetemperatureof the products of combustion 
ioe the flues isnot stated, but it couldnot have beenmuch 
under 600 deg., judging from our experience of Lancashire 
boilers, We shall be on the safe side if we estimate that 
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each of the 35lb. of air admitted to the furnace 
carried away 500 heat units with it. Then 35 x 500 x 


238 = 4165 as the total loss of heat, but “°° =4'18 Ib. of 


water if the feed had been heated to 212 deg. As this is 
improbable, however, we shall say that enough heat went 
up the chimney per Ib. of coal burned to evaporate 3°75 Ib. 
water. Now, we are told that the actual evaporation 
was 11°44Ib. Adding to this the 3°751b., we have as the 
total heat in each pound of coal enough to evaporate 
15°19 |b. of water from 100 deg. to 501b. or 60 1b. steam, 
and this without leaving agilon for loss by radiation or 
conduction. We have just endeavoured to show that such 
a result is physically impossible of attainment. It remains 
for the gentleman who has issued the circular to the 
confiding steam users of the kingdom to explain the 
inconsistency. Either his anemometer deceived him, or his 
feed-water measuring arrangements were at fault. 
Turning to the boiler without the patent fire-door, we 
find it stated that while the evaporation was 9 lb. of water 
r pound of coal, the consumption of air was 198°6 cubic 
eet, or, in round numbers, 141b. per pound of coal. It 
is barely ible that complete combustion could be 
_ effected with so small an admission of air; and the proba- 
bility ia that the boiler smoked a good deal. But the 
quantity of heat carried off in the air could not have 
exceeded 1666 units per pound of coal, or say the equiva- 
lent of 1°5 Ib. of water evaporated. If we add this to 9 lb. 
we have 10°5 as the value of the coal, and allowing for loss 
by radiation, it would appear that this boiler was not 
worked to much disadvantage. It would probably have 
done better with more air. But, as we have shown, an 
admission of 35 1b. per pound of coal would have repre- 
sented the absolute loss of 3°75 lb. of steam per pound of 
coal ; that is to say, before any ye could be gained 
from the extra admission of air the must give out per 
pound, heat equivalent to 9 lb. + 3°75 lb. of water con- 
verted into steam; but, inasmuch as the coal could not do 
this, we fail to see how any advantage could possibly be 
ined. 
The lesson taught by the circular we have criticised is 
that a great deal has yet to be learned by men who under- 
take to improve the performance of steam machinery. As 
we hive said already, we believe that the fire-door con- 
cerning which the circular has been issued is a very good 
and simple appliance; and we feel perfectly certain that the 
writer of thecircular had no intention of deceivingthe public. 
If he had been better informed, he would have stopped to 
think how such and such things could be before he rushed 
into print. As the matter stands, we can hardly sufficiently 
admire the exquisite naiveté of an inventor who can boast 
that he uses more air per pound of coal than other men. 
There is reason to believe that he does not yet understand 
’ that the real merit of his invention lies in its great simpli- 
city, and the efficiency with which it supplies a portion of 
the air requisite for combustion exactly in the right place 
and in the right way. If he works his apparatus in such 
a fashion that he admits 35 lb. of air per pound of coal, 
then he is doing his invention a grave injustice, and 
proving very clearly that, whatever else he may be, he is 
not a competent stoker, 





"ICE ON THE THAMES, 

In the good old times Father Thames has been frozen over 
more than once, so that to skate near London Bridge was not 
impossible. Modern winters are no longer capable of producing 
this result, or anything like it. But the aid of science, to use a 
popular phrase, has been called in, and so in spite of the summer 
temperature it is possible to skate on the Thames at this 
moment. We have already referred to the fact that Mr. Gamgee 
has been at work freezing the contents of the floating swimming 
bath at; Charing-cross. He has accomplished the operation very 
satisfactorily, and a fine sheet of ice 3in. thick is available for the 
skater. This rink is much larger than that at Chelsea, and is 
much more elastic in consequence. This constitutes the largest 
specimen of artificial congelation yet produced, and it is really a 
very interesting example of what can be accomplished when 
engineers and chemists operate together to produce a certain 
result. 


THE INFLUENCE OF WEATHER ON PATENT SPECIFICATIONS, 

ON making an enquiry three days since for a specification 
which would, in the ordinary course of events, have been pub- 
lished about the Ist inst., we were reminded that as there were 
drawings appended to the specification, that fact would explain 
tie delay, because these are not lithographed now, but are 
“ photo-lithographed.” Upon making it known that it was 
usually thought that the latter method was the more expedi- 
tious one, the reply was that that belief was correct in a general 
way; but, added our informant, as he looked out of the window 
aid shrugged his shoulders, “if we get a continuation of this sort 
o° weather very little can be done in photolithography.” The 
printing of specifications is thus delayed. That specification 
printing should be determined by the state of the weather might 
not be a matter worth consideration in some countries, but in 
London it becomes quite another and a serious thing. It is not 
at all anuncommon circumstance with us to haveone ortwo months 
without more than one or two bright days ; this being the case, 
the new method of printing specification drawings will add to 
the other inconveniences which already attach to them. Even 
one month of delay in this matter is of serious moment, and 
important issues would sometimes be jeopardised by it; but as 
English or London weather threatens greater delays than even 
this, it certainly seems necessary that a return should be made 
to a process of printing specification drawings which may be 
independent of the state of the weather. 


INDIAN AND COLONIAL MUSEUM. 

THERE seems to be some reason to think that the long-con- 
tinued labours of Dr. Forbes Watson are likely to be crowned 
with success by the realisation of the scheme for the establish- 
ment of an Indian and Colonial Museum on the Victoria Em- 
bankment. All the colonies except New Zealand and Tasmania 
already send promises cf cordial support, and it is expected that 
these two colonies will follow. With Lord Salisbury rests the 
decision as to India, and little or no opposition is expected from 
the India-office, as it would seem that the public generally demand 
@ morc suitable place for the fine collection now at South Ken- 
sington, vt gop if no other —". a that of remote- 
ness wo sufficient groun or the proposed change. 
Thousands of the public who would occasionallyvisit the collection 


are now prevented from doing so—though their object may be 
other than simple curiosity—by the fact that it is now at one 
extremity of London, that extremity steno farthest from 
the general centre of the districts pop’ by those whose 
opportunities and time to make such a visit are very limited. 
It is true that access to Kensington is easy from any part of 
London so far as merely overcoming distance is concerned, but 
this cannot be done without loss of time ; and when artisans, 
clerks, and others make a Kensington visit they find that, whether 
it be half-holiday or evening, the larger part of the time they 
have to spare is occupied in getting to and from the collection. 
} For the general public, also, the question of the expense of the 
journey is also one of much importance, for very few artisans 
will or ought to find it necessary, as it now is, to expend from 
1s. to 2s, to reach the collection from the north, west, south, or 
east of London, Dr, Forbes Watson is to be thanked for his 
labours, which the whole English public—save perhaps a few 
thousand people living in that district to which insatiate 
Kensington endeavours to get everything of general interest— 
will fully appreciate. 








CONTINUOUS BRAKES ON THE NORTH BRITISH 
RAILWAY. 

Tue action taken by Mr. Drummond and his brother 
locomotive superintendents in Scotland will probabl 
operate powerfully to bring about a settlement of the nae: | 
vexed continuous brake question; and we have every reason 
to believe that in North Britain, at all events, before many 
months ela all passenger trains will be fitted with a 
continuous brake. The public have had some reason to 
wry scr of the apathy of railway companies, who have, 
no doubt, stood somewhat in the way of the universal 
introduction of continuous brakes. But the companies 
are not wholly to blame in this matter. A little reflection 
will show that the work of improvement steadily pro; 
in the railway world; and that, thanks to the energy of the 
Midland Railway Company a:d its officers, this Bong 88 
has been very rapid within the last few years. e can 
now on all railways, with a few exceptions, better carriages, 
and more punctuality. There is still room for improvement 
no doubt in the latter respect, but, on the whole, there 
is a change for the better. One of the most marked altera- 
tions in railway practice is the increase in train speeds. 
Thus, while two or three years ago it was impossible to get 
to Edinburgh or Glasgow from London in less than about 
13 hours, the trip is now performed on the Midland 
Railway at all events, with great punctuality, in 11} hours. 
Work like this cannot be accomplished without running 
trains at a very high velocity; and speeds of over 70 miles 
an hour are now constantly attained for considerable 
distances on the Midland and Great Northern Railways. 
The block system has, no doubt, done much to permit 
these speeds to be attained with safety, but something 
more than this is required, and that is that the engine 
driver should have perfect control of his train. In other 
words, unless he has at his disposal a highly efficient brake, 
time cannot be kept with express trains. To illustrate 
this, let us take the case of the upScotch Midland express. 
The time allowed for the trip is so short that if any of it 
is lost on the road it can never be recovered, and unpunc- 
tuality ensues. But this train keeps excellent time, and 
we believe that the fact is mainly due to the circumstance 
that it is fitted throughout with the Westinghouse auto- 
matic brake. We recently had an opportunity of observing 
the mode in which this brake is used, during a trip from 
Edinburgh to London. The afternoon and evening were 
dull and foggy, and on reaching the Saltaire district it was 
impossible to see more than two telegraph posts ahead, 
yet the driver kept on at full speed, knowing that he had 
the power of pulling up his train almost at a moment’s 
notice. Again, in traversing the crowded district round 
Skipton, it was delightful to perceive how admirably the 
train was handled. When an opposing signal came 
in sight, a touch of the brake pulled down the 
speed of the train almost as by magic, to some 
twenty-five or thirty miles an hour. The signal ig 
and the brakes were off, and the fine locomotive had 
once more got the train into speed almost without the 
loss of a second; and thus the work goes on day after 
day, a high average speed being maintaived in spite of 
many brief delays. A Midland express train picking its 
way through a crowded district at a high velocity, under 
the perfect control of one of Mr. Johnson’s great four- 
coupled engines on the one hand, and the Westinghouse brake 
on the other, is, perhaps, the finest illustration yet supplied 
of the control which mind can exert over matter. If we 
contrast this with the old-fashioned system of driving very 
slowly and carefully, because it was death to go fast, it will 
be seen at once how largely good brakes contribute to the 
power of arailway. The facts we have endeavoured to 
place before our readers come to be better and better 
understood every day; and railway companies now see that 
if a first-rate express traffic is to be carried on they must 
have brakes much more efficient than the old hand-brake, 
which is really only admissible for lines of second-rate 
traffic, where 5 ds are slow, the crowding of roads 
insignificant, and punctuality little regarded. So long as 
speeds were comparatively low, and lines tolerably clear, 
railway companies had no sufficient stimulus to induce 
them to act energetically in the matter of brakes ; but 
the stimulus has at last been supplied, and our railway 
companies having given the public better carriages and 
stations, must now turn their attention to effecting the 
improvements needed in more strictly mechanical depart- 
ments. It follows that the time has nearly come for the 
decision on the brake question to be pronounced. That 
continuous brakes can be worked with advantage is proved 
in this country by the practice of the Metropolitan Dis- 
trict Railway, all the trains on which are fitted with the 
Westinghouse air brake. On the Midland Railway fifty 
engines are fitted up with the Westinghouse automatic 
brake ; on the Great Northern Smith’s vacuum brake is 
extensively used ; on the North London and London and 
North-W «stern is Clarke’s chain brake; while on the Great 
Eastern we have Barker’s hydraulic brake, which is now 
bein — on the Midland line. It is indisputable, there- 
fore, a continuous brake can be used. It remains to be 





settled what brake, and to this point Mr. Drummond and 





the engineers of Scotland have turned their attention. 
That their exertions will be followed by excellent results 
there can be no doubt whatever. The it position of 
retro 4 coat’ pasa “A prada oo by the 
munication an ity are 
ublic—these things cannot be Led: without rh a dpe 
rakes. Had the report of the Royal Commission been 


ublished, English engineers would probably have taken a 
ecided step in the matter long since, but they have 
hastened very slowly indeed, reiting to effect improve- 


ment in other directions; and the Scotch engineers have 
anticipated their English brethren, and, with north- 
country shrewdness, determined to find out for themselves 
what brake will suit their aa best. Hence, then, we 
have the brake trials on the North British to which we 
have already referred at some length; and for the reason 
that so much depends on the decision pronounced by Mr. 
Cowan and his brother committee members, these trials 
possess an importance second only to that of the Trent 
trials of 1875. 

We have already explained that Mr. Westinghouse has 
fitted up one train with the automatic brake, while Mr. 
Smith has fitted up another with his vacuum brake. The 
construction of both brakes should be well understood, but 
it may be advisable to indicate here very briefly the pecu- 
liarities of each system. f 

In the Westinghouse arrangement a small donkey air 
pump is fixed on the side of the engine, and continually 
— air inte a reservoir placed beneath the foot-plate. 

rom this, air is led to secondary reservoirs, one of which 
is placed under each carriage. All the carriages are placed 
in communication with each other and the main reservoir, 
bya pipe extending from end to end of the train, and coupled 
up between the carriages with hose by amostingenious system 
of joints. Itmust be understood that when thebrake is ready 
foraction all the reservoirs are charged with airtoa pressure 
of from 70 1b. to 100 1b. on the square inch ; a pressure of 
601b. will, however, suffice for ordinary working con- 
ditions. The brake blocks are applied to the wheels by a 
piston some 8in. in diameter, the rod of which lays hold of 
a lever connected with the brake blocks in a way we need 
not stop to describe. Now, so long as everything remains 
char, with air, the brakes are not applied, because a 
valve under each carriage is kept closed by the pressure in 
the main pipe, and the brake cylinders are thus shut off 
from the secondary reservoirs under the carriages. The 
moment, however, that air is blown out of the main pipe 
by the driver, or guard, or a passenger, this valve moves, 
because equilibrium of pressure has been destroyed, and a 
valve under each carriage being opened, air is allowed to 
find its way from the subsidiary reservoirs to the brake 
cylinders, and the blocks are forced against the wheels. 

he operation is performed throughout the length of a 
train in a — varying from three-quarters of a second 
to a second and ahalf. When the opening in the main 
pipe is closed, and air re-admitted to it from the main 
reservoir beneath the foot-plate, the valves are again shifted. 
The air in the brake olan is allowed to escape, and the 
subsidiary reservoirs are charged once more, and all within 
a very few seconds. This reads, we know, as though the 
brake were complicated, but the operations we have referred 
to are all accomplished by a “triple ” valve—a very simple 
thing, which can be turned out > machinery as easily as 
though it were a button—under each carriage. Our 
readers will find it, and indeed all the details of the auto- 
matic brake, fully illustrated at pages 418 and 419 of our 
thirty-ninth volume. 

The Smith brake is constructed on a totally different 
system. Under each carriage is fitted an india-rubber bag, 
or sack, or melodian, or accordion, or bellows—for by all 
these names it is known. It is cylindrical, about 15in. 
diameter and 18in. long, distended by hoops. It resembles 
a forge bellows very much. One head of the bag is 
secured to the carriage, the other is connected toa rod 
which extends to the brake lever. If the bag is partially 
exhausted, it will collapse endwise, and apply the brakes 
under the pressure of the atmosphere. The exhaustion is 
effected by two nozzles, placed side by side on the smoke- 
box of the engine, and acting as steam ejectors, and by 
auxiliary pumps in the guard’s van. The communication 
pipes are united by hose and coupling. 

In our next impression we shall give a complete tabular 
statement, showing the performance of both the brakes 
on the North British Railway. But the data we 
have obtained are too elaborate, and, for the moment, too 
incomplete, to permit of their use this week. We propose 
here, therefore, to give a general description of the engines, 
trains, and method adopted in conducting the experiments, 
reserving our complete analysis of the results until our 
next impression. 

According to the programme drawn up by the committee 
it was intended that the experiments should begin with 
the vacuum brake on the morning of Tuesday, the 12th of 
December. As we have already stated, it was proposed 
that a double run should be made with each train from 
Waverley Station, Edinburgh, to Cowlairs, and back to 
Edinburgh, a total distance of about ninety-five miles. 
The road is, as will be seen from the section on the next 

e, nearly a dead level. 

tt was found, however, that the Smith vacuum brake 
train was not ready at the appointed hour, and the 
Westinghouse train made the first trip. The preliminary 
run from Edinburgh to Glasgow was pred, ys getting 
the Westinghouse recording apparatus into order, and, we 
may add, in adjusting the electrical apparatus communi- 
cating between the “experimental van,” as it was called, 
and the engine-driver, and in training the numerous 
observers who took the time with chronoscopes. Several 
stops were made with highly satisfactory results, but the 
committee decided to reject them all, and start afresh from 
Cowlairs. On the run back probably one of the most com- 
sets of experiments on record was made with the 

estinghouse brake, and the results obtained we shall 
give at the proper time. Meanwhile it must suffice to’ 
state that the retarding effect of the brake amounted 
to from 16 to 18 tons, and t the test distance run 
by the train after the application of the brakes was 366 yards 
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only, the speed being 56°5 miles an hour, and the time 
24% seconds. On the return of the train to Edinburgh it 
was found that, as we have already explained, the Smith 
train was not ready, and all further trials had in conse- 
quence to be postponed until Friday, the 22nd inst. 
Mr. Westinghouse, meanwhile, pointed out to the com- 
mittee that to make the trials perfectly fair, it would be 
requisite to test both brakes on the same day, so that the 
weather and the condition of the rails might be alike 
for both, and to this the committee agreed. On Friday 
last, consequently, both trains were ready, and the opera- 
tions of the day commenced by running the Smith train 
from Cowlairs to Edinburgh and back. The Westinghouse 























tical figures, but simply illustrating a princi It might 
be assumed that if this principle operates Be both cases, 
Westinghouse gains no over Smith. This is not the 
fact, as will be und in a moment if we bear in 
mind that the Westinghouse air pump fills up the reser- 
voirs while the train is running, and to all intents and 
P' does not act while the brakes are being put on; 
while the Smith pumps—otherwise ejectors—do not act at 
all while the train is running, and only operate while the 
brake is being applied. The practical result is shown by 
our table. ere is no reason to doubt that the vacuum 
brake holds a train or retards the wheels just as 





effectually as the automatic brake, once i i in 




















have to be run in the shortest possible time, and are 


therefore at present assisted up the steepest inclines by a 
banking . Mr. Drummond, however, to save thi 
expense, has designed some sie? large bogie engines—at 
present building at Messrs. Neilson’ w—which 
will take the “ Pullman ” up the long banks of 1 in 70 with- 
out any assistance. The Waverley route, we may mention, 
is a very trying line for locomotives; the long inclines, 
the sharp and frequent curves, and the pomdie Bong pv J 
t disad- 


_weather amongst the hills, with the atten 


vantages of increased ‘resistance and slip) rails, 
necessitating the use of an engine “ of all the 
locomotive virtues.” 
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SECTION OF EDINBURGH AND GLASGOW DIVISION, NORTH BRITISH RAILWAY. 


train then made one run to Edinburgh. For convenience 
of reference, we give a brief summary of the results here :— 
Smith's Vacuum Brake. 
FIRST SERIES—GLASGOW TO EDINBURGH. 


The first six trials were imperfectly observed, and the results obtained 
were noi recorded, 


No. of Miles per Distanco run Time in 
trial. hour, in feet. wee, 

vse ‘ee 40 oe ee 800 oo 0 22°5 
B ss os 445 oe ee 950 ee te 24 
9 we oo 45 oo ee 1020 ° 2 

10 49°5 1170 oe 27°25 

ll 50 Not taken. e 

:: ae 465 oo 00 1050 60. ea 26 

13 se oe 49 oe ee 1188 oe ee 26°5 

%. Not taken Not taken. .. .. Not taken. 

1B ce os 89 «+ . Nottaken. .. . 


16 .. .. Nottaken, .. :. Nottaken. .. .. Not taken. 
SECOND SERIES—EDINBURGH TO GLASGOW, 





No, of Miles per Distance run. Time in 
trial. hour, in feet. sec, 
1 30 - Nottaken. .. .. 21 
2 oe 29°5 oe ee 4 oe 00 17°75 
8 » Nottaken. .. .. Nottaken. .. .. Not takon, 
Goss ee 39 e+ oc Nottaken. « .. 20 
B cc. ve 40 oo se 740 oe ‘ee 20°5 
{6 oo oe 40 oo ee 860 06 Se 23 
T cc ee 49°65 eo ee 1175 oe ee 26°75 
8 oe 48 ee eo Nottakon. .. .. 23 
9 se oe 49°75 ee es 1195 eo ee 27 
10 «. « Nottaken. .. .. Nottaken. .. .. Not taken. 
11 ce - 00 55 oe oe 1875 oe oe 28 
12 se oo 54 oc ee 1310 Pe lee 28 
18 wc ee 405 oe: ie 830 oe ee 24 
J4 wc oe 40 46 03 810 Lat 22°65 
W so oc 49°5 oe ee 1250 ee ee 27 
Westingl Automatic Air Brake. 
No. of Miles per Distance run Time in 
trial. hour. in feet. sec. 
1 Not recorded, 
2 80 ee oe 250 iy: ae 125 
eda.) 06 30 ae ee 328 oe te 125 
Sve es 40 oe ee 550 os an 16 
ee meet 40 ve pe 550 oo ee 16 
6 fai) oe ee 793 oe ee 19 
7 5) te Ve TIT co ee 18°75 
BS se 0 31 oe ee 845 oo ¢e 125 
D os oe 805 oe oe 410 oo ee 45 
10 se oe 55 oe ee 910 oe ee 21 
Il cc ve 55 «+ «+ No diagram... .. 20°5 
a8 sa se St on” we 952 0o- ts 21 
13 cc oe 56 oe oe 1172 eo ee 23 


14 54 ee oe 1158 ee 26°25 


During the trial No, 13, the engine had steam on in the 
second notch, and in No, 14 the engine was under full 
steam and in full gear. 

It must be understood that the value of a brake in cases 
of emergency depends wholly on its promptitude, and the 
figures which we give above really convey but an inade- 
quate idea of the relative merits of the two brakes in this 
respect. We, therefore, desire to call special attention to 
the extended table which we give at the end of this article. 
A study of this will, we think, repay our readers. The 

reat feature of merit about the Westin house automatic 
rake is, that the power is all stored up beneath each car- 
riage, ready for instantaneous application. No process 
has to be gone through before it is applied. Now, in the 
case of the Smith vacuum brake, a vacuum has to be made 
before the brakes can go on. In a word, all the air bags 
have to be exhausted by the action of a jet of 
steam in the first instance. Now it is well known 
that the rate of exhaustion varies in a kind of geome- 
trical ratio. Thus, for example, if we suppose that half 
the air which it is possible to take out of the bags is 
consumed in the first second, then only half the remainder 
will be taken in the second second, and half the remainder 
in the third second, and so on. ‘Thus, let the possible 
vacuum be 20in. Then, if in the first second we get 10in. 
in the second second we shall get 5in. more, in the third 
second 2}in. more, and so on. These figures do not give 
preaney the results obtained in practice, be it remem- 
red; but they indicate the nature of a principle, which 
renders the obtaining of the best obtainable vacuum a 
comparatively slow process. Precisely the converse of 
this takes place with the Westinghouse brake in filling u 
the air reservoirs; that is to say, if the pressure is doubled 
in one minute, two minutes will be required to 


double it again, or three in all; and four minutes 
again, or seven in all. one again, 


th prac- 


to double it 
it must be understood that we are not dealing 





action, but the automatic brake has nearly finished 
stopping a train before the Smith brake begins. 
Take, for example, run No. 12, vacuum brake, second 
series, and compare it with Westinghouse, No. 12. The 
speeds were, in both cases, 55 miles an hour, but in the 
first case, after the train had run 100ft. its speed was 532 
miles ; 200ft., 534 miles; 300ft., 52} miles ; 400ft., olf 
miles ; 500ft., 484 miles ; and 60Cft., 46} miles. But wit 
the automatic brake, after the train run 100ft, its 
speed was 53} miles ; 200ft., 52 miles; 300ft., 484 miles ; 
400ft., 443 miles ; 500ft., miles ; and 500ft., 36} miles. 
Our readers have only to refer to the table for numerous 
examples of this truth. But the bare figures give no 
adequate idea of the importance of the retardation effected. 
For the moment we shall deal only with round numbers, 
and we shall assume that the weight of the two trains was 
the same, which assumption, although not correct, 
does not, it will be seen, affect the question we are 
now dealing with. The stored up energy in a train 
represents its smashing power in case of collision. 
Let us sup then that vacuum and automatic brake 
trains, weighing 200 tons, are running at fifty-five miles 
an hour, and that an obstruction is seen at a distance of 
900ft. ahead. According to our table the automatic train 
would run into this obstruction at thirty-six and a-half 
miles an hour, while the vacuum train would run in at forty- 
six and a-quarter miles. The foot-tons in the Westing- 
house train would be 8850, and in the Smith train 14,150. 
That is to say, more smashing force to the extent of 5327 
foot-tons would be left in the Smith vacuum train than 
in the Westinghouse automatic brake train, other things 
being equal. We do not think we need waste space in 
pointing the moral conveyed by such a tale as this. 

We have already briefly indicated the nature of the 
trains tested on the North British lines, but it will be 
convenient to add the following particulars here. The 
data concerning the locomotives will possess additional 
interest when it is borae in mind that throughout the 
entire series of experiments a velocity of sixty miles was 
never attained, the highest recorded speed being a little 
over fifty-seven miles an hour. It will be remembered 
that during the Newark trials sixty miles an hour could 
not be got even with much more powerful engines than 
those used by Mr. Drummond on the North British, 
and it would really appear that no locomotives are now 
running which can accomplish sixty miles an hour with 
ordinary passenger trains, unless they have an inclineto help 
them. The engine drawing the vacuum train was a four- 
coupled inside cylinder locomotive, the leading end being 
eae by one of W. Adams’ patent bogies. The 

estinghouse engine, No. 421, was of similar but later 
build, the heating surface being larger, and the dome 

laced on the barrel of the boiler instead of over the fire- 

x casing. Both these engines were built by Mr. T. 
Wheatley, late locomotive superintendent, North British 
Railway, at the company’s workshops at Cowlairs, Glasgow, 
and as they are remarkably fine engines, and have done the 
work for which they were designed in a very satisfactory 
manner. We have already stated they were unable 
to attain with the experimental trains a greater speed 
than about fifty-seven miles an hour down 1 in 
960. The express trains at present running from 
Edinburgh to — attain a speed of from 53 to 55 miles 
an hour, being drawn by engines with similar-sized 
driving wheels, but Mr. Drummond hopes shortly, by the 
use of single 7ft.-wheel engines, to attain a uniform 
speed of 60 miles an hour, running from Edinburgh 
to Cowlairs, 45% miles, in 50 minutes, We shall e 
interested to hear of the success of this endeavour 
to promote quick travelling, but in the meanwhile 
we may record the fact that a 6ft. 6in. four-coupled engine 
was under the most favourable conditions ey just able 
to attain a speed of fifty-seven miles an hour on the level. 
These — work the Waverley route from peer i 
to Carlisle, and have to surmount two summits, one 850ft., 


and the other about 1100ft., above the sea. The maximum 





gradient is 1 in'70, and the sharpest curve 16 chains 
radius. The Pullman trains equal to from 9 to 12 carriages, 


The dimensions of the vacuum engine, No, 224, are as 
follows: — Cylinders, 17in. diameter and 24in. stroke ; 
driving oe originally 6ft. 6in. diameter, now worn to 
6ft. 5in. diameter; bogie wheels, originally 2ft. 9in. dia- 
meter, now worn to 2ft. 7in. Heating surface: 201 tubes, 
1gin, diameter, 894 square feet ; fire-box, 87 square feet ; 
total, 981 square feet; grate area, 15°75 square feet. Run- 
ning weight: Bogie, 11 tons 6 cwt.; driving, 12 tons 7 cwt. ; 
trailing, 12 tons 7 cwt.; total, 36 tons, Centre of gravity of 
boiler from rails, 7ft. Oin.; —— over engine and 
tender buffers, 44ft. 10in.; len over engine frame, 
25ft. 7Zin.; wheel base coupled, 7ft. 7in.; driving to bogie 
pin, 9ft. 8gin.; bogie wheels centre to centre, 6ft.; total 
wheel base of the engine, 20ft. 3gin. The tender holds 
1720 gallons of water, and weighs 24 tons when fully 
loaded up with coal. 

The Westinghouse engine weighs as follows :—Bogie, 
13 tons; driving wheels, 12 tons 15 cwt.; trailing wheels, 
12 tons 5cwt.,; total, 38 tons. The tender holds 1850 

lons of water and 50 cwt. of coal, and weighs 25 tons. 

‘aking, however, the average condition when running to 
be tank and coal-space only two-thirds full, the average 
weight would be 214 tons. } 

As regards the trains, very little need be said at pre- 
sent that is not contained in the following table, a 
that during the first series of experiments the total weight 
of the Westinghouse train, locomotive and all, including 
passengers, was 157 tons. On the second trial a heavy 
carriage was added at the rear end of the train 
to show a most ingenious gas-lamp invented by Mr. 
Westinghouse, of which we shall have more to say by and 

This brought the total weight up to 167} tons. The 
weight of the vacuum train was 170} tons about. 
Weights of Trains. 
Westinghouse. Vacuum. 
Unbraked. Braked. Unbraked. Braked. 
wee tes oe ae 
Tender... .- oe os ee es OSS 


24 
20! 


Vansand coaches :. .. 20}... 842 . © « 1014 
Passengers .. 6h wth eae rrr Sa 2 
; 34}. 183}=167} 22 1484=170} 
Percentage of weight un- 20: 4 
Set | ee ee 
No, of Brake Blocks. 
Westinghouse. Vacuum. 


Castiron, Cast > apes Wood. 
sé & owe 6 ow = 


Engine .. «2 «oc «« eo 
Tende .. . Narre ome yee some ee 


Vans and carriages ae ike MA faci cea eae 
Tojal co ce oe 4 42 12=54 
Tons, ewt. 
The weight of each first-classis .. «2 eo 10 10 


second-class is;. .. .. .. «ss 8 HW 

je »  third-classis .. 

ve ” WAN 18.0. cc v0 ce co co eo oe 8 14 
We have explained that Mr. Smith gets his vacuum by 
: “3 > ‘ { . “ 


oo ce co oe oe 8 16 








SMITH’S VACUUM BRAKE. 


steam ejectors; but to help the ejectors he used two air 
pumps in each van. Two of these were oscillating, of cast 
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452 32, ce THE ENGINEER. 
iron, and weighed about 17 cwt, The other two were * suckers” on, “bo egies drs nadie They can be 
india-rubber bags. By a very ingenious apparatus, these | on or driver, they | 
pee ta Nh the instant the brake is applied. cide. was found to be 
On the mY i Sty 
leading axle, as we may call it, of each van, is | run without them mf gs last, and so 
keyed a grooved friction , 15}in. diameter, into which | is in a position er a oo or how little 
gears another friction w: po mgionerers ager he pi. & may be. On the. committee latter representing Mr. Smi satisfac- 
ing axle, which axle carries two eccentrics, which wor: more to run with their pumps out of ger, but as. it | tion with the ts of the North British Railway 
the above named suckers, All the wheels of the carriages | snowed heavily the attempt ended in failure, which is | Company, and it was announced that Mr. Maclaren, the 
and vans are 4ft. diameter. The india-rubber bags are 1 very much to be regretted, as no one knows how much the | general manager of the line, wovld take charge of both 
diameter, by 18in. stroke, and we believe the air pumps | efficiency of the system is ue to these suckers. The way | trains, and carefully note their performance for the 
are of same dimensions. The guard can put these ' in which the brakes are applied to the wheels will be under- | guidance of the company. 
2 ? Train speed, after application of brake, at the end of : 
SS hee El 4 
Assd 2 
No. res a2 5 g 3 Remarks. 
é e 2! 100ft. | 200ft. | 300ft. 400ft. | 500ft. | 6OOFt. | 700Ft. | SOOFt. | HOOF. |1000ft.)11 00ft. 1200ft.|13008t. ia™ 4 
if a |* 
IS = 
7 40 40 383 | 374] 34 30 253 | 18 0 800 | 22} |\ Smith vacuum 
8 44} 44 43 413 | 39 36 32 28 223 | 12 950 | 24 
9 45 44 441 | 48 41 38 35: 313 | 27 21 ll 1020 
10| 493 | 492 | 49 | 48 ‘ | 43h| 414] 38 34 | Q98| 24 | 16 1170 ot Glasgow to Edinburgh 
12 46 4 45 44 42 | 39 37 33 | 28 22 1050 | 26 
13 49 48 4 474 | 463 ‘at 403 | 37} | 3833] 28 22: 124 1138 | 26} 
2} 293 | 293| 273] 233] 17 480 | 173 |) Smith vacuum 
5 40 304 Bat 36 sof 274 | 22 15 | 740 | 2 Diagram shows application of brakes before 
es indicator was started. 
6 40 393 393 | 3 36} | 323) 28 22 16} 860 | 23 
ES ‘af 493 | 49 4 47 44 42 a ~ - ~4 1175 | 26 
9 9 49: 8 4 42 0 1195 | % . 
ui | gs! | seh! See | ss | got] sot] a7t| 45°] a2 | sez! gs | og] 25 | 379] ia7s| 96 | /PdinbunghtoGlasgow 
12| 54 533 | 6 52} | 514 | 483] 4 43 | 393] 3 32 | 26¢| 18$| 8 | 1310/ 98 
13 40} 404 39 38 36 | 32 27 21 12 830 | 23 
14 40 39 39 38 35 31 iit 20 10 810 | 224 
15| 493 | 49$| 493] 483] 48 | 469 | 443] 42 | 38h] 85 | 303] 24 | 153 1250 | 27 |) Hot os rompAy put in action as compared 
2 30 29 24 163 350 | 13 |. Westinghouse auto- 
3 30 284 22 13 328 | 13 matic, 
3} 8 | St 2] 8) afl | i 
9 3 25, 6 
6 493 po | 47 43 40 35 ort 21 798 | 19 
: 50 - = 4 38 334 | 27 20 777 | 18 
| 81 9 16 345 | 12 . . 
9/| 30 30 o6f 20 4 410 | 14 Glasgow to Edinburgh Diagram shows increasing speed for 75ft. 
Brake not so prompt in its action as com- 
| pared with other stops, 
10 55 53 52 48 43 | 39 35 28 20 7 910; 21 
2 54 bat 52 48 44 404 af 30 23 15 952 | 21 
13 56 BS 53} i 48 45 41 38 | sat 282 | 23 15 1172 | 26 Steam kept on engine in working notch, 
14 54 535) 52 49 46 43} | 40 874 32: 254 | 22 14 1158 | 26} Steam on in full stroke. 
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same in communication with distant buildings, rooms, ships, mines, or 
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4150. Improvements in CnHentte Rvos and in 
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18th November, 1876. 

4414. Improvements in Sarery Vatves, Frederick William Shorey, Plais- 
tow.—lith November, 1876. 
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Bienpine of Woots or other fibrous materials, and in apparatus for 
afterwards conveying the same into sheets ‘for other processes of 
manufacture, Enoch Dodgshun, Alfred Dodgshun, Isaac ee 
William Bryden, and John William Wilkinson, Leeds, Yor — 
15th November, 1876. 

4457. Improvements in the construction of Wirr Caste Cana Towrna 
Steamers and ies therefor, Frank Jobn Meyer and William 
Wernigh, Exchange-buildings, Liverpool. 
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apparatus connected therewith, Archibald Elliott and Cuthbert Bur 
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4471. improvements in Two-wHEELED CARRIAGES. and in apparatus con- 
nected therewith, Arthur East Holmes, Derbyshire 

4473. An improvement in Rance Finpers, Augustus Syre, Vienpa.—18th 
November, 1876. 

4497. Improvements in Suret Fronts and Cottars, John Bullock, Bel- 
fast. 

4520. Improvements in Repuctye Merautic Ores and apparatus therefor, 
Jonathan Ireland, \ward-street, Broughton-lane, Manchester. wh 
communication from Thomas ~ pana ated Blair, Pittsburgh, Pennsyl- 
vania, U.S.—2lst November, 1876. 

4528. An improvement applied to to the blades or “a a of machines for 
Suavino and otherwise treating hides and skins, J Janson, 

Mary Axe, London.—A communication aay v. Gallien, Long- 
jumeau, France.—22nd November, 1876. 

4569. 7 og in Breecn-LoaDING Fire-arus, William Field, Spark- 
brook, 

4572. Troprovementa in Ventiiatinc Rooms, APARTMENTS, and such like 

from all a draughts, Richard Harris, Maryle- 
me, London.—25th November, , 1871 

4586. Improvemerts in PREStRvixo _— and in a us connected 
therewith, Herbert Maguire Whitehead, Fenchurch-street, London,— 
Si ae Deon, snd opens comes 

4628. An improv IFE-PRESERVING DRESS, and a ces conn 
therewith, Camille Grin, Paris. 

4626. Bee ee ee Pickers and Picker Smicxs ‘for Looms, and in 

we bm said pickers to their sticks, Frederick Emile Schlesinger 
pom Joseph Horrocks, Bradford, Yorkshire. —29th November, 1876. 

4638. imeguovemente in the mode of ConsTRUCTING SHIPs and VEssEts to 
protect them from ee ram, torpedo, and shot, Robert Henry 
Armit, Union-road Park, London, and Henry Wickens, 
Palmerston-buildings, Old Broad-street, London.—30th November, 1876. 

4650. Improvements in Immissiow and Emission Vatves for steam and 
other motive engines, Henry Holford and Jvhn Slee, Newton Iron- 
works, Hyde, Cheshire. 

4652. improvements in Roors, and in other structures where timber 
sheathing is used, William Henry Kershaw, Widnes, Lancashire. 

4653. Improvements in and ion Piiiitins Vaives and nn oe for 


motive power cylinders, William a Lord-street, 
pool —A communication from Edward P Purvis, York, U.8. 

4654. wy gee process for TREATING VEGETABLE FIBRES, John Swin- 

Butler, Percy-street, London. 

“ Im ts in FoRMING SELVEDGES on CLorH and other Fasrics, 
Ernest it, Chapel-lane, Bradford, Yorkshire. 

4658. — a> tw be em} in Butupine Prers and 
other under water, Richard Newcastle-on-Tyne.—1lst 
December, 1876. 











Improvements in Fasrenrnas for wearing apparel, Thiodon 
and John. Page Hubbard, London. acter 
son Improvements in the construction of DirEct-actine STEAM Pumps, 
Charles and —e Prince, Manchester. 
4670. Ani ts in TREATING Coprer and other 
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4672. 9 ~geeaaa in Bicycies, William Hillman, 





Coventry, Warwick- 


4674. Improvements in Brick-mMakinc Macuinery, Henry Ward, = 
hg and William Ward, jun., Leeds, Yorkshire.—2nd December 


4676. An improvement in the construction of Traps for gullies, ae 
and general sanitary purposes, Thomas George Green-street, Camber- 
well New-road, Surrey. 

4678. Improvements in NeEpLEs, Grit, and Hecxie Pins, and articles ot 

a like description, which are likewise applicable to other similar 
Poses, Harrison Aydon, Kneller Cottage, Whitton, Twickenham, 
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46°0. Improvements in Wrivainc and Manciine Macuinegs, Gilbert Ray 
Willett, Chatterton-road, Highbury Vale, Fins Park, London. 

4682. Improvements in hydraulic machinery for Borma or WorKING 

or other material, William Robert Lal e, Southampton-buildings, 
London. --A communication from Alfred Brandt, Wasen, Switzerland. 

4684. Improvements in the methods of Suprpiyvine THREAD to the 
shuttles of sewing machines and in the method of and a; tus for 
peewee ha thread for such supply, William Philipson, Bolton-le-Moors, 


4686. Improvements in and connected with Hotpers or Bases for ink- 
stands and other like articles. Sigmund Guiterman, Fountain-court, 
Aldermanbury, London.—A communication from Mesars. Rosenfeld, 
Brothers, and Company, New York, U.8. 

4688. Improvements in Revotvino SHutrers and Buixps, Edward 

Hughes, eee | — —A communication from 
Wilhelm Tillmans, Remscheid, Pru 

4690. Improvements in Dratw Pipes —~ for the adaptation of such pipes 
for the conveyance of gas and water, William Blissett Whitton, Brank- 

4002. — eg for rail d oth d 

mprovements in Braxrs for way an er an 
a y ede ey for other purposes, William Davison, Barling. 
on. —4 

4693. Improvements ‘in the construction of TanLes and Sraxps for sewing 
machines, Emanuel oo Rothwell, James Edward Hough, 
and Tom Rothwell, Old 

4694. Improvements ‘in apparatus iota ~~ and ReoisteRInc CHECKS 
— Tickets and their counterfoils, Jerome Courtney, Water-lane, 

‘ow London. 

4695. Improvements{in apparatus for WorKine RaiLwaySicwas, Robert 
Burn, jun. jurrey. 

4696. Snappovenente jin Dvemo Dark SnHapes of Prece Goons, Wootten 
Waste, Harr, and Racs a light fast yellow -— fawn —, =, aes fast 
aniline blue and other colours, utilising the waste ae 
oa and manure, George Rydill, Pontefract V: Highgate: Lox 

on. 

4697. Imp in hinery for Crusnine and PuLverisinc OrEs 
and MINERALs, re other hard substances, Henry Sunderland, 

4098. I seen ts in machi for Po I d Srzet, Joseph 

mprovemen’ machinery for Popp.inc Iron an J 
Trow, Dudley, Worcestershire. 


4699. og te he in VAtves for controlling or tii the flow or 
of steam or other fluids, William Ro’ Ro bert take "s 





4711. Improvements in the i ee of Mera Hoops for casks, tubs, 


similar vessels, jamin Francis Peacock, Burton-upon- 


tus employed th 
mdon. Se SS. 
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mprovements in Maurie and in a 
enry Johnson, oe 
from Charles Volckner, V! 
4714. te ogee in Traction and other Eyares, Joseph Ruston, 
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me? ———_ and William Sumner, Manchester. 
gt pr ps and Cots, Edward Brown, Aston, Bir- 


gham, 
4717. a vements in ConpEeNnsErs, Charles Thorpe and He: Prince 
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4718. Improvements in the manufacture of Banps or Corps for driving 
, supporting pictures, and other objects, and for other uses, 
and in means or apparatus employed in connecting the said bands or 
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Villas, les Vale, East Dulwich, Surrey. 
4719. Improvements in UMBRELLAS, PARASOLS, SuNSHADES, and other like 
es, William Robert Lake, London.—A 
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A Morrison, Brooklyn, U.S. 
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4722. Improvements in § SAFETY Vatves, Robert Chapman Anderson, 

Wood Green, don. 
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4724. anon io Miuirary and other BREECH-LOADING Frre-aRMs, 
and in means for sighting the same, applicable also to —_ fire-arms, 
James Alexander Walker, 8 Londo’ 

4725. Improvements in the construction of Fo.pina TABLES, Francis 
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Michel Siegris, Salis -square, London. 
4735. Improvements in Kes for railway carriages, Richard David 
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4701. Imp for Squerzinc and Worxine Brooms 
or Masses of on Percy join 2 Buchanan Westmacott, Elswick, 
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4702. Improvements in Steam Bor.ers, Jacob Wallau, Gateshead-on- 
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InsTRUMENTS, John Thom Wright, Glasgow. 
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4709. Improvements in Vatve WarsR-cLeseTs, Benjamin Finch, High 
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Westley, Preston, Lancashire.—6th December, 1876. 
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and oo which invention is also a le to the oneies of 
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London. 
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4759. const of Suips and Vessers, and in 
propelling t the same, ihe, Sydney Pitt, Sutton, Surrey.—A communication 
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way Brakes, Salvatore Garau, 8 P , London.—s8th 
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4767. An improved apparatus or implement for Breakina Down Coau 
or other mineral, be La the use of explosives, Martin Macdermot, 
London, and George William Elliott, whent, 

4769. Improvements in Castors or Fret for 

—, ‘h-street, 


en — 
meee Cans or Vessets for the 
"Peer or othe Ancoa' 


on Deonten 3 uids, Luke Brook, Great 
4777. mona bens in Swixe Mirrors, Honorius Sisson, Sitwell, Ire- 


4779. Improvements in the manufacture of Gas for Sentai, 
heating purposes, and in apparatus for the same, parte of which are 
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Deo. 29, 1878, 
on geevecememncae 
am : ee ee 


for window ashes, 3 Henry Butler, 
pore foro end applfontin @> fcazan Snares, Jomes 


gg Inn = then the jr npenyets of pene 2 Prat, ‘ni 

talllothe, and textile textile fares _ 
velvets, ts, damn, ‘enn. other % x: 

rh Hage in for Drawina and Forcina 
eg 
Great Southwark, Surrey. 

4789. Improvements relating to for FactuitaTiIne ees Sgro 
bo Corron and other materials, Te the ig 
buildings, London.—A comm’ _— eg a southaptn 
New York, U.8. * : 


bag L inprevemaate OBTAINING ba efern eae from and other 
juid and semi-fiuid refuse containing ~ tters, Alfred McDonald 


Fone ey Wellfield Villa, Turmchapel, Pym 
bag <8 Improvements applicable to Banp caws, ‘William Lanfear, Kings- 


4795. Improvements in Covers for ones, 

and sim‘ mimeo William Lafayette H rohan Now York: U. U. este} 

4797. Improvements in , A Coleman, 
Chelmatord, Sre4m Bowers, Henry Septimus 

4799. Im ements i Vo.ure Sprino Motors, Roland Rhett, Balti- 


more, 

4801. Improvements in PARALLEL Vices, Robert Renton, Sheffield. 

4803. Im ents in means or hy went for Makina Ice, REFRIGERAT- 
_e or Repvucine TeMreraTURES, Robert Skene, Union-street, Borough, 


urrey. 
4805. Improvements in Exvecrric Liontina Apparatus, Richard Wer- 
dermann, Princes-street, Surrey.—12th December, 1876." 


Inventions Protected for Six Months on the Deposit of 
Complete Specificatione. 
4860. I ts in D: or Sarery Apparatus for preventing 
accidents from over-win mines * oe Satta, hois: 
Robert Ramsey and Edm rm Mills Hann, on, oe orkebire 15th 


December, 1876. 
4891. Improvements in machinery for M URING § , William 
fos the yo B.., Soot Cc eae 4 
C) ‘oma nco! 
a can Ee ee 
m) emen: Dresden 
munication from August WO. ‘ 
December, 1876. 








Saxony.—A com- 
O. Kleinau, ‘Hamburgh, Germany.—19¢h 





Patents on which the Stamp Duty of £50 has been Paid. 
7. re Macuines, Samuel Gould, Birmingham.—27th November, 


4242. Coating Meran Pua’ und Morewood and John Hen: 
Park, Llaneliy.— —24th December, 1878. - 
ichanan Wi: Elswick. 


60. Hypravtic Capstans, Percy Graham Bu: 
4278. Kusnorpenine Ma Henry Bernoulli 
ROIDERING MACHIN: - 
=. = xs, Henry Barlow, Manchester. 
222. Huuina, ke. James Whalley, Sussex-place, Poplar, London.—17th 


0. Soouns vaino, wamith 
URING, &c. Arro' Threlft Walt 
en ee i Bolton aaa, January, 1874. * aan Oe 


804. Sewine shpcaee Joseph Hi Birm: 
wth goin a ingham, and John Judson, 


4204. a ‘Alfred Vineont Ni — 
sion aT 4 ewton, Chancery-lane, London.—22nd 


a RaILs, ne Edward Dering, Lockleys, Welwyn.—24th December, 
4264, MEasurixe an ng of W. - 
ee ATER, George Frederick Deacon, Liver 


89. RuppERrs, eg (Aner Westrup, Austin Friars, London.— 8rd Janu- 
ary, 1874. 


4244. Yarns, Thomas ng ty Lancashire.—26th December, 1878. 


4268, STOPPING Bort.es Grove-lane, Camberwell, and 
Frederick Foster, Penentinak e” Shatiodens: walk, Loniea "oth 


4285. VaLvas, William Henry Beckett, Chelmsford.—31st December, 1873 . 
4249. Swimmine Barus, Edward Perrett, Great : 
pr este 3. tt, Great George-street, Westmin- 


a 


8299. Poexst Exivat, Herizan Fubke, New York, U.8.—A communica. 
tion from Joseph Gardner.—22nd 1876, 
em PR IR NT Acton, Lon- 


Forfar, N.B., and Alex- 


ander Rie stay 
$342. CLEANING ty, Gon Lond ead mard Kaberry, Todmorden. 
25th dugust, 1876. 


$350. RaiLRoap-T1Es, Herbert John Haddan, Strand, London.—A com- 
maunication from D. Blaisdell. ; 

8852. Lockina, &c., Charles Cousins and James Brown, Lincolnshire. 

een Te YARN, Samuel Gibson Rhodes, Park: Leeds,— 26th 


pty Suurrine Cocks of pe &c., Oscher Ber, Paris. 


TcRNsTILEs, George Low: Salford 
8398. Glove FasTENER, Sc temamiice Melville Clark, Chancery-lane, London. 
—A comm from Julia Lewine.—28th August, 1876. 
8411. SoLip Dres, John Wells, Wednesbury. 
8418. Woven Fasric, William Clark, Chaaeerp-lene, London.—A com- 


muunica’ from Adolphe Potel.—30th veneer, 1876. 
8425, a &, ag Smith, Preston as August, 1876. 
8444, OBTAINING Monive prod tef John H Johnson, Lincoln’s-inn- 
ton —_ unication from Jesh Wertheim.—1st Septem- 
8461. Bens, &c.. Simon Danischew ba rarer , 1876. 
$513. SHaw is, William Robert becey ante dings, London. — 
fot “Truchot.— Sth 


A ca from Madame Margu: 


3880, Coat Gas Scrussers, Hi Green, Preston.—7th October, 1876. 

8956. Marine DanaerR SicNaL, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Edgar Ebenezer Mann.— 
13th October, 1876. 

4030. Twist Lace Macuines, Aaron Mosely, Southey-street, Nottingham. 
—18th October, 1876. 

4061, RoLLER Burns, William Henry Blewett Winchester, Barnes, and 
Henry Everest, Westbourne-terrace-road, London.—20th Octobder, 1876. 

4140. Cistce Rvas, Michael Tomkinson ‘and William Adam, Kidder- 


4161, Soemee Impact or SUPPORTING cam, —o Plaister Hariss- 
Hall, Wakefield.— ag ed 1876, 
4262. CastiNa Printing Types, Thomas Mason, Cross-street, Islington, 
don.—4th November, 1876. 
4298. Automatic Masuina Macuines, Anthony Gapper Southby, New 
Inn, Strand, London.—7th November, 1876. 
\ Spxep of a Vassrt, Tito Visino, Hill-street, Bromp- 
ton, London.—9th, November, 187 
4446. hag pe ANIMAL Sherman, Kennard Knott, South-street, 


4448, EXTINGUISHING Fires, Thomas Coats, Paisley.—A communication 
from Hezekiah Conant.—17th November, 1876. 

4459. Gas Stoves, Peter Gent, Con; leton.—18th November, 1 

4492. Fire-LicHTers, David Crembie, Coleman-street, Lew — 20th 
November, 1876. 

4499. Cast "Sra, James Ledger, Fleet-street, London.—A communica- 
tion from Alexandre Jullien. 

4502, AERATING CHURNS, bowen Baxter East, Longwall.—A communi- 
cation from Thomas Simm 

4519. ConNECTING SERVICE Pires, William Greenhill, Hampton Court, 
London,—21st November, 1876. 

be oe aang Barrows, &c., Hezekiah Thomas Fryer Clifton, Hampton Wick, 

4540. CooKs John Dewrance, Great Dover-street, Borough, Surrey, and 
James Mallinson, Welwyn. —22nd November, 1876. . 

4571, TREATING or PREPARING MEAL, ‘Thomas’ Hightisenle Palmer, Lans- 
downe-road, Dalston, — communication from Friedrich 

Wegmann. 25th November, 1} 

4624. PRESERVING Mzar, &e., ,+ Harvey, Upper Thames-street, Lon- 
don. —29th. November, 

4631. RarLway CouPLinas, Richard Harrison, Union-chambers, New- 


castle-on- 
4646. Rae ine Frederick a. Coxhead, Leadenhall-street, Lon- 
-_ and Robert Steers, Manor- Walworth, Surrey.—30th November, 


4670, ‘TxxaTu¥o Correr, William Edward, Everitt, Birmingham.—2nd 
m A 
4696. Druibo, George Ryd, Pontefract Villa, Highgate, London.—5th 





ee ‘Thomas Duncan McFarlane, Glasgow.—27th December, 


19. SEPARATING og \ oa Samuel Henry Johnson, Stra‘ 
he gy R, ry mn, tford, Essex. 





Patents on which the Stamp Duty of £100 has been Paid. 

8742. Dry Ciosets, &c., H John Girdlestone and John wad Girdle- 
stone, Norfolk-stree street, Strand, London.—24th December, 1 

at ina Yarn, Henry Bernoulli ulli Barlow, Manebaster’--isch January, 


pg no Charles Denton Abel, Southampton-buildings, London.— 


Decem 869. 
8740. _am, &e. Stephen Dixon, peta t & December, 1869. 
. a Meas, James Senna + heen —20th December, 1869. 
3601. ny a Coram, og ad , Bromley- by-Bow, 
London. —20: 
8726. Bortnc Sonee &c., William Sumner and Eric Hugo Waldenstrom, 
Manchester.—24th "December, 
= Currine Coat, Peter Gledhill, Newcastle-on-Tyne.—29th December, 


arr Gavstat or +" Measures, William Haden Richardson, Glasgow 
sre. po tases &e., Joseph Woodward, Darlington.—23rd December, 1869. 








Notices of Intention to Proceed with Patents, 

4598, FinisHine Vetvets, Frederick Cooper, Limefield, near Bury. 

4599. Boots, &c., John Blakey, Leeds. 

4603. Horsesuoss, John Edmund Jarvis, Knightsbrid; 

4608. Harvester Rakes, William Anson ‘ood, ew York. — 28th 

4034. Fixina Saetves, &c., Henry Ferris, Regont’s Park, London. 
November. 1876. 

4635. Dousiine, Samuel Brooks and George Harrison, Manchester.—30th 
November, 1876. 

4667. Potverisinc MineRa.s, Balthasar Wilhelm Gerland, Macclesfield. 
—A communication from Heinrich Albert and Eugen Albert.—2nd 
December, 1876. 

4775. Vextiation, &c., of Hosprrays, William Robert Lake, Southamp- 
ton-buildirtgs, London.—A communication from John Stephen Linsley 
—9th December, 1876. 

3182. BaTHING ApPaRATUS,' Alexander Browne, South ton-buildi 
London.—A communication rod Ignace Lippacher and Louis Gran 
don d’Herville.—11th eee 

8197. Bicycxes, William Hillman, Coventry. — —12th Avgust, 1876. 

3206. REVOLVING UYLINDER PisTo.s, pag ok Thornton le Mouncie, Queen 
Victoria-street, London.—14th: August, 187 

8210. —— by Kenwick Kenelm Biehop, Marylebone-road, Lon- 
don.—15th August, 1876. 

8228. Macuines for Seinnina, James Higgins and Thomas Schofield 
Whitwo: ord. 

3229, ANIMAL Trap, Thomas Leslie Nash, Ipswich.—16th August, 1876. 

8235. WritiInc Macuinss, George For' ; Glasgow. 

= Fecuta, &c., Benjamin Joseph’ Barnard ills, Southampton-build- 

gs, London. nol ig meee neo from Alexander imus Macrae. 
son F hemnae Bot.ers, James er, Fleet-street, Lon —A communi- 
cation from Louis ae 

gy — am Rs, James Jowett and Ellis Wood, Leeds.— 

ay eee Sprxes, James Scattergood, West Bromwich.—18th August, 


san, , en for Casxs, &c., William Burns, G % 

3263. BROOM-HANDLE SHIELD, Arthur Charles Hen erson, a ap 
buil: , London.—A communication from Emile Tavea 

3264. MAGNETO-ELECTRIC Macuines, Alexander Melville Clark, Chancery- 
pene London.—A communication from Dieudonne Francois Joseph 


Lo 
ge surrey. on Guass, George Hollyer, Sutherland-street, Walwo-th- 
8269. Rotten 'S Alexander Cesar Frederick Franklin, Brighton. 


8271. Steam sows, Thomas Thomas M Cockspur-street, Charing 
Lon ae communication toe Gideon, Bl Blackman Massey.—19th 
3272. GENERATING STEAM, 


ugustus W West Bromwich. 
8280. far opr et Sr Aa Kian BeskYouse Lockett, Barrow-in-Fur- 


ness, — inst 6. 

3286. Wares, William Hely L Pentre, Glamorganshire. 

$291. BREECH-LGADING SMALL ARMS, Tipping Lawden and John 
Thomas, Birmingham. 











: ns ha an jehenest Se Retr sot one = pm applications 
leave a w mee 0! =< ons to such applications 
at = — the Commissioners of ta within twenty-one days of 





List of Specifications published a during. the week ending 
1897*, 4d.; 1388, wt 1179, a res sme, 10d. ; 1288, 6d.; 1876, 6d.; 1396 


4d.; 1899, 6d.; 1434, 4d.; 1440, 6d 4d.; 1445, 6d.; 1448, 4d; 1449, 
3 1455, 6d.; 1462, 6d. ; 1490, tas ion 4d.; 1495, 6d.; 1499, 6d.; 1500, 
4a: 1502, 4d.; 1510, 6d.; 1519, 6d.; 1520, 6d.; 1560, 6d.; 1588, 6d.; 1600, 
1601, 6d.; 1668, 6d.; 1 768, 6d; 1874, 6d.; 2069, 4d.; 2105, 
2d. 2145, 2d; 214 49, 2d.; 2151, 4a 2154, 2d.; 2156, 2157, 2d.; 2159, 


6d, 
, 2d.; 
2d.; 2160, 2d.; 2162, 2d.; 2167; 2d.; 2169, 2d.; 2170, 2d.; 2171, 2d.; 2172, 
2d.; 2173, 2d.; 2174, 8d.; 2179, 2d.; 2180, 2d.; 2181, 2d; Qd.; 2 
4d’; 2188, 2d.; 2102, Qd.: 2194, 2d.; 2195, 2d.; 2196, 2d.; 2197, 2d. 
Qd.; 2200, 2d.; 2201, 2d.; 2202, 2d.; 2203, 2d.; 2204, 2d.; 2205, 2d.; 
+ 2209, 2d.; 2210, 2d; 2212, 2d; 2916, 2d.; 2217, 2d. 2219, 2d. 
2d.; 2221, 2d.; 2224, 4d.; 2241, 2d.; 2289, 2d.; 2294, 6d. 


EE: 





*,* Specifications will be forwarded by post from the Patent-office on 
reodipt of the amount of price and postage. Sums exceeding 1s, must be 
Post-office Order, made Lg at the Post-office, 5, Hi h 
Holborn, % Mr. H. Reader Lack, her Majesty's Patent-oflice, Bou 
ampton-buildings, Chancery-iane, London. 








ABSTRAOTS OF SP SPECIFICATIONS. 


1821. Sewine Macuine, H, A. Sifeik- —Dated 1st May, 1 re 
a. consists in improvements in se’ whereby 
ordinary bobbins carrying a long thread may be su tituted ry the the 
with a short tenath of thread as hitherto employed. Also in makin e 
driving pulley in two Prana to allow of ng the machine to 
without removing the driving band. 
18ne. Courtine Pipes anp Stoprerina Borries, R. Watkinson and T. 
Stafford.—Dated 1st_May, 1876. 

The joint is made by means of an india-rubber cork, or ove suitable 
ring, which is let into a recess in the end of one pipe, and an annular 
pro; ection at the end of the Fo ser af pipe ; the en: bod the pe are 
one together by a bayonet faste: 

to stoppering bottles. 

1824. Exrractine SACCHARINE AND OTHER Juices, L. F. G. Bouscaren.— 

Tie iavontion Yelates to { ts i tus and fi 

invention re’ improvements in appara’ process for 
extracting saccharine and other vegetable juices, and the general dispo- 
sition and arrangement of the — are stich as to greatly reduce the 
time and labour occupied im the process. 


1825. Spuvnine Fisrovus Sunstances, W. H. Picklesond J. Pickles.—Dated 
lst May, ~*~ 

The object of this i tion is to p t waste when an end or thread 
— To effect this the inventors form each pair of back-rollers sepa- 

ly, and communicate rotation thereto, in such manner that any one 
pry rollers may be stopped when an end breaks. 

T8908. Buckxes, @. Pratt.—Dated 1st May, 1876. 

. Several arrangemen’ anak Geet eas described. Lar pees ome mag 
in " copaaile directions, and the frame of the buckle ‘bent or 

raise part of buckle higher than the other. 

1827. Gas Licur Extinouisuer, B. 7. Hughes. —Dated 1st May, 1876. 

The object of this invention is to automatically extinguish gas lights, 
and it consists in a device which is set at a certain pressure yo 
rs is lighted the valve is held fn suspension at thas certain pressure 

Jer hye rd pales pegs den from head-quarters the valve ine wal 
sutomatioally close, 


1828. Pusssonem, J 1.6, C. Ward.—Dated 1st May, ie, 
wank! this provisional 








The invention descri ication has reference 
pl Fi it it of pianoforte, in Which the key board and 
Te ean coe Co segue, os tant Worn thd 
oe py as that the instru- 
ment will mu eso ace than do as heretofore 


sae kas cutnga end Goecmess or secs Ostet a alien Bi 


frame, which 





: 
> 











‘Router Skates, H. Green and B. — Dated 1876, 
Bde a yt fy eer 
Padme bn! g mcy Ponape pr ste “oy ve 
wie Cenetsaw acesitenn » A. M. Clark.—Dated lst May, 1876. 
“This invention to the im construction and 
mond aeeeea eters eae eee ee 


pulling of the an 
e other side; but if the horse attempt to gallop 
‘at the eame time both ends of the 
ee a gurvaed gue &smdeg ater" Stee on 
_ pre 0; or e@ aj 8 
described may also be ode to regulate the mired eagsh of Horse, and 
in a horse so as to educate him to the required 
1s. patcmay River Briveg, 4. ARR ret ey iy, 1876. 
by object being to establish € the — of able bride eh age ns, animals, 

an rsons, across a river by means of a movable 
laid on the bed of the river. ling —— 
1006. ¥ ReaPIne AND Mowine Macuines, 2. C. Oats.—Dated 2nd May, 


Thiga invention relates to certain attachments applicable to existing 
reaping and mowing machines, whereby the delivery of the cut crop is 
improved, and consists generally in the use of an upright revolving drum 
of.any convenient section against which the cu chee fog falls, and is by the 
rota' dente be pa Taeneenid the track to the opposite end 

nearest or other crop. The position of the axis 
of this drum is eapane of ing * varied to suit my ground, 
1 ar et edt cpitcy pn ag et tat atone 
g by ma em flat- with 
vertical stem and stern and permanent ballast below water-line; also © 
open seats and bulwarks for water to run off. 


18386. Carpina Woot, C. Pieper.—Dated 2nd May, 1876. 
This inven’ tt 


tion in avoiding the injurious effect 
duced by the carding. of the fibre in the present Ba ow by removing 
the “ workers” hy * stri aie the a of one ‘pair (but tw. 


or more pairs may d arranging, in place of those which 
have been mentees ay a poner wy a combs. These ph consist of ledges 
of wood or other suitable material, into which are fixed one, two, or more 
rows of —, by preference of steel. The fineness and closeness of these 
teeth has to pted to the quality of the material to be wrough — 
they are to be we pinced radially 82 the eatin linder. The combs re 
knots, pieces of yarn, and such like, un they have been completly 
defibrated by the card-teeth of the main , and the 
single pair of rollers (worker and stripper) a serve to distribute the Abres 
issy ually so as to obtain a uniform fleece. 

RAWING Liquips FRoM Casks, J. Barotsley and R. Hargreaves.— 

Dated 2nd May, 1876. 

Each cask on a stillage is connected by a short flexible tube with a pi 
fixed to the stillage provided with stop-covks and connected with the 
pump. _ Liquor can be drawn from one or more casks by opening one 
more of the stop-cocks. 

1838. Somme anv Dovusiine Yarns, W. Benson.—Dated 2nd May, 1876. 

The bolsters of es are made de of iron or steel bushed at end 
and bolted to the rail, the lower end passing through a metal dish or 
washer on which the drag washer rests. Brass tube shells are used, or 
the bobbins are bushed with brass or other metal. 

1839. Tannino, B. Hunt.—Dated 2nd May, 1876. 
Pa. object of this invention is to abridge considerably the time occupied 
the — of hides and skins as effected by the ordinary process of 
sosuadion ie its, by fo the tanning material to penetrate through 
the entire thickness 3 the hides in a rapid and complete manner. 
1840. Rotier Skates, BF. Edwards, B. €. Hammond, and A, Edwards.— 
Dated 2nd May, 1876. 





This invention consists in ta’ a sole plate, under the toe and heel of 
which en fixed discs or are en, having a vertical screw freely 
through it. A similar or plate carrying a transverse axis 


wheels at its extremities is arranged below the first, and the screw is 
screwed into it, compressing an elastic stock between the two, which 
forms a universal joint. The lower disc or plate has a horizo rizontal socket 
through it, and the sadly a3 one a vertical socket, ogee a os bar 
= at right “— fits freely — the two sockets us regulates 
position of wisn late and axis. In posers wl poRecondion the 
ine Pade of the u te and the upper side of the lower plate are 
parallel, but inclin instead of horizontal, and an elastic block is com- 
between them ty a 2 ae pin Ped Pncges bg a sockets sr bent 
or roller or for other purposes, are 
made pre of fone held — by discs which have central 
bearings fitting the axis, and fit iecgunings for lubrication, 
1841. Privrers’ Gatueys, H. B. New eermmaradt ie lay, 1876. 
fai. 2 — of this invention is to provide a cheap, portable and con- 
peculiar construction, for keeping the type 
pee in water or other suitable liquid or solution when standing out 
of use, in order to prevent the drying of the ink by the access of the air 
which hardens the driers contained in all printers’ inks. The —- 
also provides for the convenient and thorough cleansing of the —— 
Sens galley, and renders them perfectly loose and in good condition for 
1842. a Instruments, J. C. Ward.—Dated 2nd May, 1876. 

The invention described in this provisional specification relates to 
musical instruments, in which sounds are uced by the action of 
hammers or strikers or plectra, as also in to instruments in which 
peomriys pe by is a ies to work mechanism beyond the keys. The First 
part of to the adaptation of what is known 
as the English pea key board to instruments of the kinds above 
referred to. For this purpose in conjunction with a suitable rocking 
pene or roller, and a spring for returning the peng Rin = Joncas to its 

position, two lever arms are erated either 
trough a ie or stud, or directly by the hoger bx: he ayer, and the 
ver arm constituting a hammer stalk, and carry te the hammer 
fond striker or plectrum. fone ments, checks, and key stops may be 
provided where necessary. In paneer we out this part of the invention the 
Tollers or shafts are arranged so as to cross and clear one another as re- 
quired, to enable the key studs or finger lever ends to be arranged in 
concertina order, and to communicate the necessary movement through 
the rollers or shafts, and the other lever arms to the hammers, strikers, 
or plectra. In some eases in conjunction with the arrangement of com- 
bined rocking roller or shaft and lever arms above refei to, the inventor 
uses an arrangement of supplementary rocking rollers or shafts and lever 
—_ rods from the lever arms which, in the 
ment first referred to, carry the bammers, strikers, and plectra. 
In th this modification the hammers, strikers, or plectra are carried by the 
supplementary lever arms. @ construction and arrangement ot the 
connections between the keys and the hammers, strikers, plectra, or 
electrical a tus, according to this invention may be variously modi- 
fied to suit the e requirements of particular applications. Thus the — 
or shafts mer be arranged in tiers, one above the other, and cen 
standards made to allow of other rollers or shafts working freely — gh 
them, or the rollers or shafts may be arranged on roller boards as in the 
organ, or —_ platforms placed at different levels, or above the other, 
the rollers © on each platform ly being p 
$ point, without being bent to work clear of 
Ay To any, required the construction and to economise space the rock- 
ing a or shafts, or some of them, are, in some cases, made tubular 
one within another, so that the undermost roller or shaft, 
popes ie wire may form a common axis. Bell crank or other levers 
without por fin may, in some cases, be substituted for the levers formed 
hy the combination of rollers with arms, as above referred to. When the 
levers are arranged at art beter the oe which are the farthest 
from the hammers, strikers, bee ma te me te the rollers or 
key be arrauged hori- 
each side of the instrument, or 


be Woo hag 
do tues tn Gee np of the pager, ov ia say 
tion, necessary connection between the keys and the hammers, or 
fiber to the pekation by electricity. The invention relates 
furth to pr pee town 











referred to in instruments 


Beeler 


toinstruments the ham: strikers, 
ae pore tent mang 
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1848. Axcrors, C. Boyce,—Dated 2nd May, 1876. 1866. Avromaric SwrroH Lockia, W. Clark.—Dated 8rd May, 1876. THE IRON, COAL, AND GENERAL TRADES 
part of this invention consists in constructing the joint by which | The invention consists, in the over the rod which 2 
etonieast damkel pant eaaden on poses Py tae Solorsing casted Paden nk taa niece pan a ete ae OF BIRMINGHAM, WOLVERHAMPTON, AND 
manner. Ry ag gi ky A ght St en nF a ES ge Sos OTHER DISTRICTS. 
ake The cross is made stronger than usual at its ane «aqui signal attachment, wich wil (From our own Correspondent.) 
middle, and in it a slot is made to receive the circuiar end of the | indicate ata the exact position of switch with reference to I HAVE prepared a sketch of the history of the iron and coal 
shank, and to permit of the ready turning of the cress upon the shank | the several lines of railway. end San ee ee ae ee See ee 
end. Apin passed through the shank cross connects them together, | 1867. CLosets, &c., J. W. Girdlestone.—Dated 3rd May, 1876. either pigs or finished iron was declared at the quarterly 
pe my meg gee ppl ped eg Another part consists in { This invention relates to certain improvements in apparatus em of the held at Wol pods nd 13th. 
- adding to the end of the anchor, and immediately below the | for the purpose of vering, casting, or distributing a regulated r meeting year, oe £6 f and eA Ibe, 
soar Pain apts Sar oar Sasa | oy. aa, at, sna, rane, eng, sere | Pha ba aaitcnel te tial Carga Rhea 
Of the anchor is much increased and dragging of the anchor preveuted. | sonmedes and a of thie danish ware quoted Hi Uin., a64 tae tai ain ome 
1844 Se.r-acrine Mu.es, J. Chisholm and J. Clegg.—Dated 4nd May, | 1868. Hypromerers, H. Negretti and J. W. Zambra.—Dated 8rd May, to get at under £4 12s, 6d. The demand for finished iron was 
1876. 1876. notatallactive ; still, makers were firmer in their quotations, Round 


The object of this invention is to stop Sones te eietin wot 
Nas Stee sue ones Ses Soe Se eae her ange Seles ing. The 
mechanism consists of an adjustable finger acting on a lever which arrests 
the lateral motion of the in, and so stops the mule. 


3006. Heativra CaLenperine Cyiixpers, J. Howarth.—Dated 2nd May, 
l 


$76. 

The air and gas are supplied to a perforated pipe through the 
centre of the cylinder, and the burners em are 
with, the products of combustion are exhausted out of the by 
means of a jet of steam which is applied to the main exhaust pipe. 
1846. Artiriciat Fort, F. J. Hamel.—Dated 2nd May, 1876. 

The reducing material for making artificial fuel into a soluble consis- 
tency by means of hot water pipes or vessels, 


May, 1876. 
This invention relates to union joints for connecting pipes or tubes to 
cocks, taps, or faucets, for drawing ale wine or or liquids 
from the casks or barrels containing the same, and for other pipe or tube 





1848. ‘TREATMENT OF Mux, J. B. Piper—Dated 2nd May, 1876. 
This invention consists in by 


ven Ik powder by di condensed 
milk to a crystalline cake or mass, and reducing it to powder which can 
be kept or mixed with farinaceous Or milk may be mixed with 


matter. 
sugar and evaporated to pasty condition and then dried and powdered. 
1849. Evaporatine Apparatus, B. Healey.—Dated 2nd May, 1876. 
According to this invention a number of revolving discs 
into the solution to be evaporated, and while this is thus carried up in 
thin films unon the discs, it is acted upon by currents of heated air. 
This = wistes to wane ety "bed, gured 
nvention weavin, or fi fabrics 
be been woven in the bar or fi, 4 
is secu’ several weft shoots to a wire and cut from the web. 
wire holding the warp yarns is hung to the reed till required for a suc- 
ceeding bar or pattern, when the wire is brought down to the shed, and 
the secondary warp is again woven in. By this method waste of 


y bay op et successive patterns , and the y 
warp while it is excluded from the web is not subjected to friction and 
‘Wear. 

1851. Cotovrine Matrers From ANTHRACINE, R. Simpson, A. Brooke, and 
T. Royle.—Dated 2nd May, 1876. 
This provisional specification describes producing alizarine and other 
analogous colouring matters from made anthracine in the form of a 
powder which can be put directly into the dye bath, and is then without 
any special manipulation at once ready for use. 


1852. Stream Enotxs Governors, W. Hartwell.—Dated 2nd May, 1876. 
Weights vibrating as in ordinary dulum governor, but the arms 
form part of bell cranks, with friction wheels resting or sliding sleeves ; 
governor acts on throttle valve or on links with check appliances to 
counteract the jerking. 
1853. Conpensina Exuavst Stream, IV. R. Lake.—Dated 2nd May, 1876. 
This invention relates to the condensation of the exhaust steam of a 
steam engine by bringing it in contact with a column or current of water 
while the water is on its way to the vacuum in a lift or “suction ” 
pump employed in pumping water. 











1854. Exrinovisnine Fires, F. and S. Pearn.—Dated $rd May, 1876. 


The invention consists in arranging double pumps connected by a 
crank shaft with cranks at right angles to supply water to mains and 
pipes for extinguishing fires in mills or manufactories and other buildin 
The steam from the g tors being in tant communication with the 
steam pumps, will keep the full pressure constantly on the mains and 
supply pipes, as the s' pumps will remain stationary as long as no 
water is escaping, but, in case of a fire, the moment a fet is turned on 
the steam pumps begin to work. Thus that time which is most valuable 
at the commencement of a fire, and which is lost in going to start the 
ordinary arrangements of steam pumps, is saved. 


1855. Rotier Skates, &. Wekey.—Dated 8rd May, 1876. 

Constructing the skate body of strips of metal placed edgeways, and 
en a ea heel ;, making the axles of the rollers and the rollers self- 
ubricating. 


1856. Manore, H. F. 8. D'Esplaviz.—Dated 8rd May, 1876. 

The nature of this invention is intended for the manured lands, and 
consists of the following ingredients, namely: First, human urine ; 
Secondly, oyster shells in powder; Thirdly, salt; Fourthly, soot ; 
pom > gelatine or fish glue ; Sixthly, starch powder ; Seventhly, gum 
arabic. 





1857. Buck.ep Prates, J. P. Smith.—Dated 8rd May, 1876. 

First, the plates are double buckled or embossed, so that a load will be 
resisted by two sets of arches so placed or formed relatively as to assist 
each other. & dly, the hani itable for stam or embossin; 
buckle plates, sleeper chairs, trays, and like articles from sheet met 
consists of top and bottom plates secured — by strong columns. 
One of the dies is fixed to the bottom plate, whilst the other, the movable 
one, is connected by jointed links to the top plate; power is applied to 
the pin coupling the two links, say from the connecting rod of a steam 
engine, 





1858. TeLrcrara Posts, 7. Phillips.—Dated 3rd May, 1876. 

The posts are not fixed in the ground, but worked in a socket that must 
be fixed, the posts su by strong spirals. If the posts are blown to 
the ground they will right themselves as soon as the gust is over, and 
from their action will not allow any accumulation of snow to weigh on 
them and prevent communication. All stranding pos :s can be altered and 
worked on this principle at a trifling expense, without preventing com- 
munication. 

1859. Looms, L. Haslam and C. Marshall.—Dated 38rd May, 1876. 

This invention relates to that of the fancy loom, called the “ double lift 
dobbie,” or “‘index machine,” employed for working the healds, so as to 
produce the pattern, and is equally applicable to those worked with a 
single cylinder, or with two cylinders. 


1800. ee Cyuinpers, H. J. Chadwick and J. Giggle.—Dated 3rd 
ay, 

This invention consists in delivering the oil or lubricant to the sides of 
the cylinder from a circular pipe or other annular cavity placed within 
the cylinder under the cover. 

1861. Wravino, J. Murgatroyd, W. Rothwell, A. Battinson, and W. Sut- 
clife —Dated 3rd May, 1876. 

The object of this invention is to weave two pieces at once in a loom, 
for which purpose the inventors arrange sufficlent warp threads in the 
gh form the two — leaving an open space in the centre. When 
the pieces are woven they are separated by cutting (at the open space 
vbrough the weft threads. 7 r ahs - ) 
1862. Fire-acarms, P. Jensen.~ Dated 3rd May, 1876. 

The breaking of a glass globe containing mercury, and having two 
thermometer tube legs, sets a bell hammer going, the mercury drops into 
a basin on a lever, which ensures the working of the bell hammer. A 
striker working against a percussion cap may also be added. 

1863. Canpirs, @. H. Spicer.—Dated 3rd May, 1876. 
is provisional specification relates especially to the manufacture of 
candles which are coned or fluted at the lower end. 


1864. Hyprac.ic Governor, 7. Temple, W. Clark, and J. Clark.—Dated 
8rd May, 1876. 

That ion of the steam pipe which contains the throttle valve is 
made of a form, and embraces a smal] pump-barrel with a cistern 
and a cylinder, in which works a piston. When the governor is in work- 

er the piston rod, which, however, bas more the form and 

forms the duty of a solid plu , enters the steam pipe and is linked to 
one of the levers of the said valves. As the pressure predominates either 
in the steam ved in -~ aginden, poy wenn | is forced by the small 
pump, copsequsnt u: e decrease or speed of the engin 

so is the throttle valve opened or closed, and the supply of steam regu 
lat : ly. The water is forced by the small pump into the afore- 
said cylinder containing the piston, and flows therefrom through a cock 
or valve which is regulated to pass a certain quantity of water. Should 
that quantity be exceeded by the undue velocity of the engine to which 
the p is attached, then that excess exacts a pressure on the piston 
dri Seng fe nes tee sO Shcaens So Gest valve, 
regulating the of the engine. 


1865. Anrticies or Foon, 4. Lloyd.—Dated 8rd May, 1876. 
in powdered cuca or coca leaf 





PP 


aneheraenald the with the gem 
or same materials ordinarily 
ployed in the of articles of food and drink. al 








The i t impr ts in hydrometers has for its object to 
ita of this class in such a manner they will not 
be so liable to be broken or ts as instruments of the 


es see, J. H. J. Richards and W. Heyes.—Dated 4th May, 


The inventors use iron laths instead of wood laths, and prefer to weave 
int them with wire or cross laths into sheets, and they mix alum 
or hy: phite of soda or both with the plaster. 

a Sees anp Manauino Macuines, J. Hirst.—Dated 4th May, 


spring, which 


g 


imagth tganotoer beertag plooe, the taaproved opring os thas constructed 
as thus construc’ 

is plied to ig, b mangling the same 

manner as the usual lap-upon-lap semi-elliptic spring ia. 


1871. Wes Hatter Hzaps, J. Goodrick.—Dated 4th May, 1876. 

A di this i jon the web halter heads ha’ ty Aaa 
end are made by means of an ordinary two shaft loom instead of by hand 
weaving as warp is made of a webof continuous twine or cord 
folded or doubled the required number of times upon itself. The threads 
of this continuous warp are end to end, the connected ends 
forming in the finished halter head the 
rein of a made. continuous warp is fixed 
in the loom by a second or din which last warp is joined on to 
the continuous by knots or heads, continuous warp being 
through the looped threads. the continuous 
warp has been drawn through the slay and the heddles of the loom, the 
weaving is effected in the ordinary way, the extreme or looped ends of 
the warp being left unoperated upon. 
17e. Pacxrixe ror SteaM Enoines, &c., G@. MaeLellan.—Dated 4th May, 

1 


6. 

The feature of novelty which constitutes this invention is, the packing 
consisting of a base of soft vulcanised india-rubber, upon which there 
are built up edge-wise layers of thick soft cloth. 

1878. Scissors, Suzars, &c., H. Walker.— Dated 4th May, 1876. 

_ This inveution relates to the manufacture of the blades of scissors, 
spears, or othee edge tools, by first stamping each such blade out of a 
sheet of steel by a press or stamp, worked by hand or other power, next 

the blade so stamped into another press, where the bow or to 
is formed, and finally into a third where the blade is finished. The 
=: may be narrowed af first to save material, and afterwards opened 
ou 


1875. Foop ror Cattie, G. Barbundy.—Dated 4th May, 1876. 

The improved bread or food is com of flour of hard wheat, bran 
of hard wheat, middlings of soft wheat, middlings of hard wheat, resillun 
or coarse flour of soft wheat, and common ; 

1876. Rarway Brakes, A. Gavin.—Dated 4th May, 1876. 

Water columns connected from carriage to . When the speed 

is checked, and the a close up against one another, the water is 
Pp d and actuat e brakes, 

1877. Tramway Raits anp Wueets, J. Somerville and J. F. Ruthven.— 
Dated 4th May, 1876. 

This invention consists mainly of tramway sleeper and rail of peculiar 
strength, durability, and simplicity of construction. The sleeper has on 
the top a groove with bevelled edges or sides sloping inwards, in which 
groove small slots are formed, C) ve th h the 








Sorenne Av'dimoaity wes found in plating por hnys anes 
was ° was fo 01 or 

at £11. Messrs, Baldwin’s minimum line ax £13. Coal was 
less difficult to get than at the posceting quarterly meeting. 
Prices were based upon 13s. for furnace April opened wi 
the announcement that finished ironworkers’ must be 


wages 
reduced. The matter was submitted to Mr. J. Chamberlain, the 


then Mayor of Birmingham, for arbitration, and he awarded a 


reduction of 74 per cent., or 9d. on the ton for puddling, making 
puddlers’ wages 8s. 9d. per ton. Puddlers’ wages still remain at 
this , and no notice has been given of any. proposed 
on either side. At the first of the April series of quarter 
meetings held on the 12th of that month in Wolverhamp- 
ton, the Lilleshall ery: sory dropped their pigs 10s. a ton, 
making that firm’s cold blast £5 10s. and hot blast £4 5s. What 
course it was the intention of the Earl of Dudley and other 
leading makers to take, was not known, The Cannock Chase Coal 
Company had a day or two previously reduced their price in 
amounts ranging from 6d. to 3s, out ving best yard coal from 
12s, 6d. to 14s, a ton), and the market took it for ted that 
there would be a reduction likewise in Dudley and Staffordshire 
coal, with a drop in branded finished iron of 20s. a ton. To the 
age apne of all classes of trades, no reduction was declared 
in the standard prices either of coal or of iron. Still at the 
quarterly meetings in Wolverhampton and Birmingham, iron of 
second and third-class qualities might have been bought at 
£1 under the quotations of the quarterly meetings three 
months previously. In eight days after the April if ly 
meetings, however, the B ove go coal-masters agreed that Lord 
Dudley's furnace coal should be reduced 2s, a ton, leaving it at 
lls. Subsequently, best sheets were dropped £1 a ton; and 
marked bars £laton. This left the standard for marked bars at 
£9, with the usual 12s, 6d. extra for the Round Oak brand. 
Common unmarked bars were then selling at £7 10s,, so the drop 
did not apply to them. Plates fell 20s., and Messrs. Barrows, by 
reducing their plates 40s. a ton, brought their quotations down to 
a level with those of the trade generally, in advance of whom 
Messrs. Barrows had previously been At the Midsummer 
uarterly meetings held in Wolverhampton and Birmingham, on 
J uly the 12th and 13th, prices alike for 1aw and finished iron were 
declared unchanged. fair quality of sheets, singles, might 
have been got at slightly under £9 10s., whilst others were firm 
at about £10. ‘“‘Severn” singles were quoted at £13, and IB 
quality of the same firm—Messrs. Baldwin—at £16 per ton. The 
minimum for common bars was £7, but the more general figure was 
£7 5s. At the close of August there were only fifty-five furnaces in 
blast, and the output of the district was only 700C tons, which was 
but half the weekly output of a very few years . At the 
Wolverhampton and Birmingham Michaelmas quarterly meetings 
in October last, list prices were unaltered, but only little business 
was offering. Prices of coal were stronger than a quarter before. 
In the following month little new business was transacted, and 





from groo ig 
sleeper. Said sleeper carries the rail, which is formed of two bars placed 
side by side partly in the groove and partly resting on the top of sleeper, 
— being left between the bars for flange of the wheel to run thereon. 
; © wheel is formed with the guiding flange in the centre of the tire or 
im. 


1878. Rerracrory Compounp, R. W. Wallace.—Dated 4th May, 1876. 

This invention relates to a P d for the facture of fire-bricks, 
gas retorts, crucibles, glass pots, and other articles which in use have to 
resist a very intense heat, This pound ist tially of fire- 
clay and a peculiar kind of sand. 

1879. Bittiarp Cusnion, A. A. Leaker.—Dated 4th May, 1876. 

This invention relates to an improved cushion to be applied to billiard 
tables. The said cushion is a tube of india-rubber, with its ends made 
taper to adapt them to the curves of the billiard tables, and to form the 

kets of the same. The said tube has along one side an internal 
———- strip of india-rubber, and is to be inflated with air, gas, or 
o 


1880. Fine-piace, 7. Lane.—Dated 5th May, 1876. 

This invention relates to an open fire-place chiefly designed for house- 
hold purposes, and whose upper portiop is constructed upon the principle 
of a reverberatory furnace, 

1881. Crusuine Rock, 2. Gardner.—Dated 5th May, 1876. 

The material is fed from a hopper between a stationary and movable 

Ee. The latter is worked by an eccentric, and its distance is regulated 
y a stout adjustable loose strut. The action can be made either a 
or a grinding one, or a combination of both at the pleasure of 
the attendant. 
1882. Wasnino Macuines, D. Heath.—Dated 5th May, 1876. 

This consists in F gy a ring beneath a revolving bottom, in 

attaching the driving spindle loosely to the revolving bottom and 
tators, and in constructing and fitting stationary deflectors to allow 

of the removal of the revolving bottom and agitators, 

1883. Sprixe Routers ror Burns, R. J. Millar.—Dated 5th May, 1876. 

The specification of this invention describes a spring roller hollow at 
each end, in which hollow is inserted a spindle carrying a helical spring 
preferably of sectionally square steel wire, one end of the spring being 
attached to the spindle and the other to the roller, the opposite end of 
the roller being supported on a pin so that it can be turned around the 
spindle, and retained in any desired position by a b me acting by gravity, 
— to tho roller taking into a notch formed for that purpose in the 
spindle, “ 

1884. Cap Fare Inpicator, M. Runkel.— Dated 5th May, 1876. 

This invention consists of a new cab fare indicator, and the object and 

of the instrument is to indicate to the traveller within a cab 

what distance he has travelled and how much he has to pay to the driver 
according to the established , no matter whether hired by the 
distance or by the hour. It also shows to the public whether a cab is 
vacant or for hire. 
1885. Creanrsc Boots anp SHoes, A. Bdwards.—Dated 5th May, 1876. 

The feature of novelty of this invention consists in arranging two 
rotating brushes of peculiar shape in a framing, the said brushes Sates 
fixed one above the other at suitable dist on an upright 
spindle. The top brush should be hard for brushing off dirt, and the 
bottom brush soft for polishing the boot or shoe after it has been blacked 
by hand. The said brushes are to be driven rapidly by spur and bevel 
gearing suitably arranged, or by other means. 

1886. Router Skates, J. A. Mays.—Dated 5th May, 1876. 

Forming reservoirs in wheels for holding lubricant material, and filter- 
ing or percolating the lubricant through or other suitable porous 
material to the bushes. 

1887. Rotier Skates, C. 7. Leach.—Dated 5th May, 1876. 

Obtaining radiation of front and rear wheels by means of the inter- 
position of an additional wheel in the centre of the skate. 

—_. Inpicators, X. R. Schramm and G. 0. Walker.—Dated 5th May, 
1876: 


A m ofa striker on wheel of vehicle made to impinge on lever 
wor! indicating apparatus. Setting apparatus to zero as desired. 
1889. Lockino Desk ror ALbums, W. Marz.—Dated 5th May, 1876. 

The easel is so d as to form one piece of furniture with the 
album, to render the use of the latter very easy, and its security very 

t. 














great 
yy Cr, on Poriryixa Water, J. B. Denton.—Dated 5th May 


1876. 

This invention relates to an improved mode of filtering water for 
domestic purposes, and it has for its object mainly the removal of all 
impurities incidental to service cisterns or tanks in which the water is 
stored for use, but it is also applicable to su, pipes when the water is 

direct from the source or main without the intervention of a 
service cistera or tank. 


1802. Harts anp Caps, W. H. Green.—Dated 5th May, 1876. 
This invention refers to the employment of a looking-glass or mirror 
inside the hat or cap. 





finished iron firms of considerable note were then, even as they are 
now, unable to keep on more than half time. The exceptions 
related, and still relate, to first-class bar firms, where ata few works 
the demand was excellent. The prices of leading qualities of pig 
iron are now firm at £4 5s. to £4 10s. for hot blast native all-mine, 
Cinder pigs, £2 12s, 6d. Cold air pigs realise £5 10s,, and part- 
mine, £215s. to £3 5s. Marked iron is steady on the standard of 
£9 for bars; unmarked bars are in some ces as low as 
£6 12s, 6d., but the more general price is £6 15s. If the iron is to 
be branded with the makers’ names, then another bs. is required. 

The year closes with coalin unprecedentedly dull demand for 
this season of the year. Stocks are large, and prices weak. Good 
forge qualities can be obtained at 7s, per ton; and though the 
standard quotation for furnace coal is a minimum of lls., fair 
furnace coal is selling at 9s. y ' ton. 

The business done in South Staffordshire during 1876 has to a 
large extent been forced, with the result that prices have had 
gradually to give way for all but the Al qualities, which them- 
selves, it will have been seen, have lost upon the twelvemonth £1 
per ton in bars, from 20s. to 40s. in plates, and a good 30s. on best 
sheets, for in the middle of December certain leading houses, 
under the pressure of competition, made a further reduction in 
best best sheets of 10s, a ton. Notwithstanding this forced trade, 
however, it will be found that considerably more finished iron has 
been made and carried out of this district in 1876 than in 1875, even 
as more pig iron has been brought into it, 

The year does not close with prices strong ; for comparing the 
quotations of the market In Birmingham to-day—Thursday—and 
in en ee with those of three months ago, 
prices for the general qualities of finished iron, the products of the 
mills and forges of South Staffordshire, must he declared to have 
lost 5s. to 10s. upon the quarter. For exam‘ile, the quality of 
bars which were at £7 5s. are now frecly offe: at £7; 
and sheets, which at the earlier date were £8 15s., are 
fairly plentiful at £8 10s.; some excellent boiler plates, which at 
the earlier date were quoted £11, are now by the same firms 
offered at £10 10s.; w best sheets are pressed upon the market 
by a new firm at a reduction upon previous quotations of 10s, = 
ton. Bars of the best houses constitute the only class of finished 
iron which since April have been able to hold their own. With 
these facts before them, there are buyers who are looking for a 
declared reduction in prices at the quarterly meetings, which begin 
in Wolverhampton on the first Wednesday in January, but the 
expectation is not genefally entertained. 

This week there are only a few mills on hire, and these engaged 
in executing pressing orders. As a rule the works will not resume 
till next week, the interval being used in stock taking and in the 
making of repairs, The same remark applies to the collieries and 
ironstone pits. 

A re-adjustment is taking place in the scale of the wages of the 
colliers in the Cannock Chase district, the masters desiring what is 
equivalent in the view of the men to a drop of 3d., and the men 
— for a rise to that amount after the close of the year, when 
the old agreement expires. But itis not pro at present to 
make any change in the remuneration of the th Staffordshire 
and East Worcestershire miners ; nor indeed in those of the iron- 
workers, although the present scale being 8s. 9d. per ton to 
puddlers, is 6d. ¥ ton in advance of the wages paid to the iron- 
workers in the North of England. ‘ 

The committee of the South Staffordshire Ironmasters’ Associa- 
tion have authorised the chairman and secretary of the association 
to take what steps may seem to them necessary in relation to the 
new railway bills about to be brought before Parliament ; and this 
sub-committee are invoking the aid of the British Iron Trade Asso- 
ciation, of the Mining Association of Great Britain, and of the 
Birmingham Chamber of © ce. The last-named body have 
appointed a committee upon the same subject, with authority to 
invoke the aid of the Associated Chambers of Commerce, In the 


threaten existing economical facilities. 

Dacteeas tn ok Ahead tanmioglias to segueriig x Ceedindib eden 
line, sone orders for Sniders as well as for Martini-Henrys having 
been received. In other branches there are no conspicuous 
evidences of improvement; and the complaints of Australian 
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Works, Wanerhouéon eas ine — artis | ae an 
eaper are cai 
and the quotations of the other kinds are reduced. . 
At a meeting in Birmingham this — Thursday — afternoon, 
between the Oannock Chase colliery owners and their men, it was 
jen ene the existing wages scale to remain unaltered for 
presen ; 


Z 
g 
f 
s 
F 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

In bg beng trade =o distri 4 business er a a eeuaaettite 
exten suspen uring the week in co} uence o' 
the Christmas holidays, and opera‘ will amenity tb fully 
resumed until after the turn of the year. A market was held at 
in the place of the usual Tuesday’s 


good 

but I do not hear of any actual salés of im ce having 
made, buyers as a rule being anxious to avoid entering into fresh 
engagements for the present. So far aa prices can be quoted, 
makers are very firm in adhering to late rates ; but amongst mer- 
chants there seems to be a disposition to'give way a little, and for 
early delivery iron is being offered in some quarters at under 
makers’ prices. 


- Lancashire brands of iron are without change, and although very 
little is being sold at present, late prices are fully pale For 
delivery into the Manchester district quotations range about 57s, 
to 58s, per ton for No, 3 foundry, and 55s. to 56s, per ton for 
No. 4 fi and at these figures makers are very stiff. 

For Middlesbrough iron delivered into this district makers are 
still asking from 54s. 9d. to 55s. 9d. per ton for No, 3 foundry, and 
53s. 9a. for No. 4 forge, but g.m.b.’s in the hands of merchants 
have been offering at rather less money, 

The finished iron trade continues steady, and late prices are fully 
maintained, Bars have a stiffening tendency, forge proprietors 
who are well supplied with work asking rather more money, but as 
there are others who have not yet filled their books and who are 
anxious to secure orders, prices are not generally higher. For 
Lancashire and Middlesbrough bars delivered into the Man- 
chester district £6 17s. 6d. to £7 per ton isasked, and Staffordshire 


bars are quoted at £7 1s. to £7 2s, 6d. per ton, although large orders decad 


might possibly be accepted at a trifle under these Some 
good orders have recently been given out for iron castings, and 
this week the contracts have been placed for the fire-proof construc- 
tion of three mills in this district, the girders instead of going into 
the hands of Belgian firms, as has been too frequently the case of 
late, being secured by one of the English houses, In some classes of 
machine work, makers are also tolerably well employed, but both 
machinists and engineers generally complain that they are very 
short of work. 

In the coal trade of this district there is no very material change 
to notice, except that there has been very little doing during the 
past week, In the better classes of round coal, however, prices 
continue steady, for although supplies at present are ample to meet 
all the oh bower of the market, there are no very heavy stocks 
to fall back upon, and a few days of severe weather would soon 
make themselves felt upon the tone of trade. The better classes 
of furnace coal meet with a tolerably fair demand at about late 

vices, and the stocks which were held in some quarters are now 
| Soe cleared away. Burgy and slack, however, still hang in the 
market, and it is only the very best sorts that meet with anything 
like a ready sale, common slack being a complete drug and difficult 
to dispose of at almost any price. For gas making coals a few 


- inquiries continue to be made, in some cases for contracts extend- 


ing over the next twelve months, Sellers are very firm in their 
prices, and in the few sales that have recently been made they have 
— about 10s, per ton at the pit mouth for good screened 
co! 

The coke trade continues very dull, and fully three-fourths of 
the men in this district are still out. For what small business 
there is doing, the prices are somewhere about 12s. to 14s. for 
common, and 18s, to 20s. per ton for best Lancashire cokes 
delivered into the Manchester districts ; but makers would, no 
doubt, be willing to ‘give way to secure large orders, were there 
any offering in the market. 

A special meeting of shareholders of the Nantyglo and Blaina 
Ironworks Company was held to-day, Thursday, at aachester, 
Hugh a pers nny The annual report showed a loss on the 
year of £63,200, arising from the depreciation in valus of stocks, &c., 
which had recently been revalued, present bad trade, and from the 
pao | incorrect account rendered a year ago of the stock of small 
coal onhand. Great economies are, however, being effected in the 
works, and profitable future was looked forward to, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Art the time of writing there is no business whatever being done, 
all the ‘‘ places of industry” having been closed from Saturday at 
noon until Wednesday morning. Under such circumstances I can 
say little or nothing with respect to the state of trade now exist- 
ing, but one may, at least, glance back at the main features of the 
year now ending, and try to peep into the prospects of the imme- 
diate future, Of the year 1876 there is little to be said which can 
bear a favourable construction, except that it leaves the iron trade 
in no worse condition than it found it. In the last quarter of the 
year it may, with some reservation, be said that trade has revived 
a little. This is, perhaps, now seen in respect of the iron trade, 
but for a long time it only appeared to affect the hardware indus- 
tries. On the other hand, the Bessemer departments—especially 
those devoted to rails—are very irregularly engaged, some of the 
leading establishments being almost at a standstill in this respect. 
There has, nevertheless, been a —_— diminution in the cost of 
producing this valuable material, and it cannot be a matter of any 
doubt that it will in the future be more in request than it has ever 
yet been. The old cast steel trade of the town has languished all 
the year, and is now in an extremely dull condition, albeit in the 
meantime some of the leading houses have lowered the wages of 
their men, and in other ways have cut down working expenses to 
aminimum, The American market has evidently collapsed for a 
long time henceforward, so far as this trade is concerned; but 
there is no reason for supposing that when the energies of the 
world are again fully aroused, Sheffield steel will not be as largel 
sold as in former times. It is, at all events, certain that up to the 
present no substitute has been discovered for the best tool steels 
produced here, although Bessemer material has to a certain extent 
taken the place of the commoner kinds of cast steel. 

Of the future very little can be said. Some of our ironmasters 
believe that the current inquiries will lead to a decided ameliora- 
tion early in the new year. Others think that it will be nearly 
midsummer before any decided change will be felt. In any case 
the smelters are firmer than they were some time ago, and even 
the merchant iron producers are beginning to feel a little more 


courageous, 

Tn the steel rail industry some of the larger mills are at a stand- 
still, and have hardly any orders on hand, whilst other houses are 
producing 1000 to 1200 tons weekly, and have orders on their books 
yet unexecuted. The hardwares are fairly situated, but I fear 
that some of them will not be active for some weeks, or even months, 


yY | times as much as they were two years 





henceforward. Edge tools and engineering requisites will continue 
to ba tetand pub presi largely. 


Of the coal trade it is unnecesssry to & in detail. The 
| markets are all glutted, there is a Shot gr rial and new 


ies are being opened out on all sides—a state of things which 


must keep down 
To-day—Th' tions have been filed in the Sheffield 
Bankruptcy Court ty oseph Bedford, metal, min and steel) 


aa O tie tare eetcieenl, oak cook 
merchant, until recently in copartnership as Bedford and Laicter, 
with ities amounting to £6000 in each case. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) : 

was prac’ no iron market this week at Middles- 

pains Most of the local makers and merchants were absent 
on Tuesday, and although a few traders from a distance put in 
an appearance, they were not able to get anything for their 


trouble, no disposition being exhibited to enter into business. 
Prices, therefore, remain without c’ and, generally speaking, 
the prospects of the iron trade have suffered no alteration. 


e be ma of tlie accountants to the Board of Arbitration and 
Conciliation in the manufactured iron trade of the North of 
Fi dhas this week been issued, for the quarter ending the 

November. It is stated therein that the sales of iron and 
be net average realised selling price during the quarter is as 
‘ollows :— i 

















Average net 
ren 

Description] Weights invoiced. _| Pereentage price 
per ton 

Tons, cwt, qrs. Ibs. & d. 

Rails 18,489 18 2 6 17°59 6 oO 1041 

Plates 46,236 1 0 10 44°00 7 3 6504 

24,083 11 1 2 22°92 6 17 «4:17 

Angles 16276 5&6 2 4 15:49 6 18 5°59 

Total | 105,085 16 1 23 100-00 6 16 6°22 








Comparing these figures with the sales and selling price for the 

corresponding quarter of last year, it appears that there isa decline 
of 21,000 tons in the quarter’s production of iron rails, and a 
decline of 19s. in selling price as between the two periods, Against 
this there is an increase of nearly 10,000 tons in the quantity of 
plates produced for the quarter ; but even then the make of plates 
is only up to the full average, while the conclusion is established 
most indubitably that the rail trade shows continued and rapid 
ence. 
Under the circumstances, the — connected with tho 
Board of Arbitration are entitled to claim a reduction of about 1s, 
per ton on puddling and other labour, but as the condition of the 
trade could hardly be improved by any further reduction of wages, 
and as, moreover, the rate now paid for mill and forge ur is 
exceptionally low—lower, indeed, than it has been at any time 
since 1868—it is quite probable that no further movement will be 
made in this direction. 

A great many puddlers and mitlmen have ig! gone out of 
the iron trade altogether, and there is little likelihood of their 
being induced to resume their former employment. Nor are any 
new hands coming into the trade to compensate for this exodus, 
so that ironmasters are afraid that if a revival of any considerable 
extent should speedily occur in the manufactured branches of the 
iron trade, it will not be the least of the difficulties it will involve 
to get a sufficient number of workmen. Messrs. Hopkins, Gilkes, 
and Company, and other firms are endeavouring to minimise this 
threatened elcones by bringing mechanical puddling to greater 

rfection ; but I have not heard that any more conspicuous results 

ve yet been attained in this direction than those indicated by 
Mr. Gilkes, Mr. Head, and others, at the recent meeting of the 
Iron and Steel Institute at Leeds, 

There is a very deplorable amount of dulnessin the coal trade of 
the county of Durham. A number of collieries have been still 
further reduced in their hours of working ; and it is expected that 
some of the pits now laid off for the holidays will not be resumed 
after the new year. Prices are too low to leave anything but a very 
fractional profit. There are a number of colliers doing little or 
nothing ; but those belonging to the union have been so well pro- 
vided for out of its funds, that little real destitution has been heard 


of. 

The proposal to adopt a sliding scale in the Durham coal trade, 
in lieu of the system of open arbitration heretofore adopted, is 
still under consideration. It is confidently believed that the 
negotiations now being carried. on between the employers and their 
workmen will result in the establishment of a more safe, simple, 
and certain mode of oy wages than that now adopted. 

That trade has not been altogether looking up during the last 
fortnight is evidenced by the fact that for the week ending Satur- 
day last the mineral traffic receipts of the North-Eastern Railway 
show a falling off as compared with last year to the extent of 


Arrangements are now being made at the Northumberland 
collieries for the adoption, after next week, of what is known as 
the “‘ Billy Fairplay ” system of working steam coals. The men 
seem to have settled down to an acquiescence in this system, 
although some of them have done so with a very bad grace. In 
other respects the coal trade of Northumberland is unchanged. 

The marine engineering trade of the Wear and Tyne is lookin; 
more hopeful. Some concerns have an exceptional amount o' 
work on hand, and considerably better prospects appear to lie in 
the immediate future. 








NOTES FROM SCOTLAND. 
{(Frem our own Correspondent.) 


Tus week I am enabled to quote from the statistics of the 
Scotch iron trade for the past eg It will, perhaps, surprise 
many to learn that the production has been greaterthan in the 
rong year by oS of 50,000 tons, while it exceeds that of 

874 by no fewer than 297,000 tons. As to the home consumption 
of pigs, it appears that founders have taken 10,000 tons less than 
they did in 1875, oe they have consumed a few thousand tons 
more than in 1874. The foundries were very slack during the 
summer, but recently they have been getting more employment, 
But at the malleable works the consumption exceeds that of the 
previous = by 20,000, so that in reality the te home 
consumption of pigs has been 10,000 tons larger than in 1875, while 
it exceeds that of 1874 by 43,000 tons, On the exports there is a 
decrease of 76,000 tons; but they are still 37,000 tons er 
than they were in 1874. Our stocks are more than double 
what they were at the end of last year, and nearly four 

ago, As to tho 
comparative value of pig iron, it appears that the average price 
di the past year has been 7s, 3d. ton less than in 1875, 
and under the average of 1874. Taking everything into 
account, it will be found that the trade is actually, though slowly, 
improving, and the rate at which ironmasters continue the manu- 
facture conveys the impression that they have no small faith in 
the future. I have noticed the fact that in the manufactured iron 
works we have consumed about 10,000 tons more Scotch-made pigs 
than in 1875, but it should not be forgotten that 65,000 tons more 
Cleveland pigs have been imported this year, so that the actual 
extra consumption of the manufacturing works may be taken at 
something like 75,000 tons. » 

Trade has been very inactive during the past week, but this is 
usual in the closing week of the year. The warrant market 
been quiet, and prices have, on the whole, tended downward. On 
Friday business opened at 58s. 6d, fourteen days, and 58s, 44d, 





é : : 
: 455 
cash. In the afternoon no transactions were and 
figures stood at sellers 58s, 6d., buyers 58s, cash. Monday 
being Christmas-day, the market was closed. A business was 


done on Tuesday at 58s. 14d, to 58s, 2hd. cash, and 58s, 3d, and 
58s. 44d. one month fixed. Wednesday the market was flat 
in the m Leo pring wrpevead Pog akg” «Alama Mabon 
done at about the pre’ day’s rates, To-day—Thursday—there 
was a quiet business at 57s, to 58s, cash, and 58s, month 


For makers’ iron the demand has been limited, and in a number 
of brands reductions have been made. G.m.b., No. 1, declined 
6d.; No. 3, 6d.; Gartsherrie, No. 1, 6d.; Coltness, No, 1 1s.; 
Summerlee, No. 3, 6d.; Langloan, No. 1, 6d.; Monkland, oa, 1 
and 3, 6d.; Olyde, Nos. 1 and 3, 6d.; Govan, No. 1, 2s.; No. 3, 1s.; 
Calder, No. 3, 1s: 6d.; Dalmellington, No. 3, 6d: 

The shipments of pig iron from Scotch ports for the week ending 
the 23rd + amounted to 9842 tons, 684 tons less than 
in the pie, op Ment last year. For the year the total ship- 
ments are 469,942 as against 542,509 in 1875, showing a total 
decrease this year of 72,567 tons. 


The im of Middlesbrough pigs at Grangemouth for the week 
were 4785 tons, being 845 more than in the corresponding week of 
last There is a total increase for the year on these imports 


of 68,991 tons, 

There has been little doing in the manufactured iron trade, 
though several departments are well employed for this season 
of the . The extra demand for ship and boiler plates, incident 
upon the revival in the ship-building trade, has come most oppor- 
tunely. Founders continue to be better supplied with orders, and 
the ~— of machinery being turned out from local works are 
consi 

Of bars, sheets, nail rods, and plates, there are at present hardly 
any ex so that the makers of these are entirely dependent 
upon the home demand, which is very limited. Locomotives and 
general engineers continue slack, but I hear that more work is 
anticipated in the next few weeks, The export of iron manufac- 
tures from the Clyde last week were valued at not more than 
£9155. They embraced £855 worth of machinery, £960 castings, 
£2200 pi: and tubes, £600 nail rods, £440 bars, £2500 wrought 
iron, plates, and £1000 miscellaneous articles. 

The coal trade in the West was very quiet this week, home 
requirements being easily supplied. fhipments were greatly 
impeded by the stormy weather, and the cargoes despatched are 
few aswell as small. Prices of all kinds are unaltered. In the 
eastern mining counties the trade has been subjected to precisely 
similar conditions, 

The Clyde Coal Company have reached the coal at their sinkings 
recently prosecuted in Lanarkshire. It was found to be of superior 
quality, and the seam struck is 7ft. 4in, in thickness, 

Mr. Scott-Moncrieff is about to place his pneumatic car for trial 
on the Vale of Clyde Tramways between Glasgow and Govan. 
Messrs. Hughes and Co., of Loughborough, have stopped running 
their steam car on the same line, on account of the exorbitant 
tolls enacted. Itis expected that the tolls will shortly be reduced. 

Last Saturday the new Irvine Shipbuilding Company launched 
thieir first vessel, a schooner of 130 tons burden. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AttHovuaH the festive time has had a depressing effect upon 
trade ia general, still some good coal business has been effected, 
and house coalowners in particular have been buoyed up with the 
hope that any continuance of present business must lead to en 
advancement ijn price. The first step in this desired direction, 
with regard to house coal, is the difficulty some buyers experionce 
in getting supplied. At present there are house coalowners who 
could supply a more than they are now doing, and I am 
strongly of opinion that they are limiting the output in order if 
possible to force an advance in price. 

In the steam coal trade there has been a considerable falling off 
in sale, pew ape owing to Ohristmas. The last week’s exports 
from the whole of South Wales and Monmouthshire amounted to 
84,140 tons, only the quantity which a few weeks ago left Cardiff 
port alone, 

One day last week—Friday—was noticeable for the substantial 
cargoes which left Cardiff, principally the following :—To France, 
1200 by Guest, 1070 by Dowlais Company, 1000 by Gcean Com- 
pany; to Port Said, 1600 by Warnes and Oo., and 1150 by another 
vessel, It is noteworthy that vessels of greater burthen are now 
coming into service. ‘ 

The quantity of coal sent from Newport last weck was 10,719 
tons, and from Swansea 14,983 tons. 

The transmission by land has not been so great, but this was 
due more to the difficulty of using the various lines at Christmas 
than to paucity of orders, 

Swansea continues to despatch large quantities of patent fuel. 
Last week nearly 5000 tons were sent, while from Cardiff only 
861 tons were forwarded, 

In iron there was not much done, the total of manufactured 
iron sent from Wales during the week being about 1500 tons. 
Greater part of this was from Dowlais and Blaenavon, and this 
week Dowlais continues to send off freely, one cargo for Dieppe 
being 1600 tons. Blaenavon is turning out rails freely, and in 
addition has one smal) mill which is tolerably busy with merchant 
bars, Steel tires are also being turned out at these works of 
excellent quality. 

I hear from one of the principal, if not the —_ ironmaster 
in Wales, that prospects in respect of iron making are better, and 
a@ move may be looked for in the spring. This gentleman is 
inclined to think that a substantially made iron rail will hold its 
own yet, 

No movement is reported in connection with any of the iron 
works which have been idle solong. The only one kept in any- 
thing like good condition is Cyfarthfa, and this is in such a state 
that in a few hours it could be put into vigorous work. 

No inquest has yet been held on the sufferers at Abertillery coal 
pit explosion. It is stated in the district that the cause of the 
disaster is now pretty well understood, and will be elicited publicly 
at the inguiry. he number of killed has now amounted to 
twenty-two, and it is feared that three others will succumb. 

An ap} was made in this column some years ago on behalf of 
Mr. Stephens, the inventor of the steam whistle, and a resident at 
Merthyr Tydvil. This met with a tolerably gov.t response, but the 
poor inventor died on Christmas Day, at the vipe age of eighty- 
one. 

Some most interesting statistics relative to the Welsh coal and 
mine industry have been issued by the keeper of the ‘‘ Mining 
Records.” It is rather unfortunate that the issue should bedelayed 
until the verge of 1877. 

Coal quotations remain the same, Tin-plate continues firm, 
with os ightly upward tendency, and all the works are fairly 
occupii 

Best cokes are in steady requirement. Dowlais and some of the 
Monmouthshire works are using large quantities, principally of the 
Rhondda quality. 

The make of hematite pig is increasing in the district. This will 
not supersede the use of northern pig, a mixture of the two pigs 
being a desideratum in tin-plate works, It is, however, rather 

to hear that Barrow pigs can be sold in Wales for a less 
sum than Welsh hematite pigs are quoted at. 

A delegate meeting of colliers was held at Merthyr this week to 
take into consideration the request of the coalowners of South 
Wales and Monmouthshire to send a deputation to with 
them for the formation of contract rules, It was deci to do 
so, and levy a 6d. rate on the men to bear expenses, The meeting 

agreed tosupport the Llanelly men now on strike. 

The Taff Vale and Rhymney railways show an increase this week, 
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by 1 by 4 to 84 by 34, perton .. ee oe 
Best boiier do. oe ee 
Warrwzi1 & Co’ (ane 2 diecount) per ton! a oe 


Best best bofler ee « 
“Monmoor” (at the works) up to eight ‘united inches 
Best de. oo ee 
Best best do. ° ee 
T-iron, as above, “10s. extra. 
Angle and T bars, 8in. to 9in., 10s, extra. 
Sin. - 10in., 20s. extra. 
CLEVELAND . « £615 to 
eo eS or Dopiry (terms | as below) :- _ 
Round Oak,” not exceeding sin. ha best 
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Pencil ..... 
Walnut, italian... 
Biack Sea. 


econ 


o=Sts 
= 


- 
~ 
= 
a 
eo 


~ Canadian . 
Batlawood, Bx Dotslngs 
Per ton, 
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Wire— 
Warrecross Wire & Iron ye he ee in Liverpool. Terms 24 dis 
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Boxwood, Turkey ... eeeeeeees 
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7 
Lancewood spars, each,fresh 10 
Do., ortinary tofair.... 8 
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Epps’s Cocoa.—-GRATEFUL AND ComForTIne.—“ By a thorough 

knowledge of the natural laws which govern the operation of 

digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. RA 9 has provided our 
breakfast tables with a delicately flavo' beverage which ma; 

” ” ” ” o — wry bey) vy doctors’ Reve It ed ano of — 

” ” ee M " ‘ots ss iet that a constitution may be gradually up uni 
teams * oo a ae Yee 2 Se a : ee ee eee ee Hundreds of 
ice Eee aH Si gender yagi sy " 0. per ton around us ready to attack wherever 


Low — & Taytor Bros. (terms as above). 
Fist, round, or square, to 8} owt oe 


tos oe ee ee ee 
Do., at A » as” os +) Fencing, Nos, 0to4, B.W.G. 
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